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Anew extreme-speed 
.. recording plate 


The ‘Kodak’ Experimental Scientific, Plate 
V.1015, a blue-sensitive material of extremely high 
speed, was introduced at-the request of research 

ts who wanted a very fast material to record 
light of high intensity and short duration. 

It proved to be the most satisfactory medium 
for the recording of high-speed c.r.o. transients and of 
rapidly-moving phenomena illumjnated by ultra-rapid ] 





flash or spark. This plate has, therefore, been made i Chopped wava neutral current takan on I7RY; sealed-off 
available as a ‘Kodak’ Scientific Plate, in sizes up celorum wes photographed dani med ronde pe Li 


10x12 inches. It is now known as the... ; to-Image rado of 1/1. 


m Kodak riasu-reconpine PLATE 


‘Kodak’ Scientific Plates offer the where there rs a steady demand for a par- 
scientific worker a choxe of more than 90 _ ticular combination, plates are kept in stock. 
different combinations of colour-sensitizing . Information and advice on the choke of 

They are y photographie plates for specific purposes will 
idual requirements, but given with pleasure. 


Kodak Limited, Industria! Sales Division, Kodak Houre, Kiagsway, London, W.C2. ‘Kodak’ is a requtered trade-mark 
i A 








The VIBRON 


is a new electronic component, which replaces the 
electrometer valve in the measurement of very small 
currents. 


The VIBRON is a vibrating condenser unit which, in a 
suitable circuit, can measure currents as small as 10 ?* 
ampere, or resistances as high as 10'* ohms, to an 
accuracy of +2% and with a zero stability of +100 
microvolts in twenty-four hours. It can be supplied as a 
‘unit for building into instruments of your own design, 
or, alternatively, VIBRON instruments of several types 
are available from E.LL.: the Model 33B Electrometer 
shown here is an example. 


Manujactured under British Potent No. 350610 and 
Puen Application No. 35637 |34. 


ELECTRONIÇ INSTRUMENTS LIMITED 
RICHMOND SURREY RiChmond 5656 
Lia 
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S S THE CASE FOR SCIENCE GREATS 


UR. intellectuel iiine are TEET apart, 

leaving at the centre only & void that lays bare 
a fundamental weakness in our present-day civilisa- 
tion. In this situation, a key position is held by the 
' universities, for, even if unwittingly, they determine 
what is taught in the schools; while they give to 
studenta mhoh of the knowledge, and do 6 great deal 
to mould the sense of values and the thinking which 
they as-graduates carry into public life. : 

Yet, at the universities, the various disciplines are 
beodining more and mbre vocational. At high pres- 
sure, men and women are being turned out who are 
experts in some particular fleld—lawyers, ‘doctors, 
` biochemists, engmeera, geologista, teachers of modern 
languageg, and specialiste in European history. But 
the universities are doing very little to prepare their 
studenta to cope with the personal problems they 
will meet in everyday life; still leas are they traming 
them to take an active part in the affairs of the 
community and of the whole association of nations. 

More than that, young people who are undecided 
about what they would like to do later, or who 
intend to embark upon some career that requires 
general and not professional trainmg, are steadily 
being squeezed out. In other words, the univer- 
sities are gradually renouncing what most people 
would still hold to be their primary funotion, which 
"is not the productiqn of various types of intellectual 
technicians, however essential they may be, but of 
people who at the highest level will be the true 
leaders of the nation, and indeed, of all humanity. 
Similar situations appear to be developing in various 
parts of the world. 

Conditions were different in the past. The medieval 
schools of theology and philosophy oocupied the 
central position where now there is a void; they 
were m close touch with the intellectual life of the 
nation, and they attracted the keenest minds. This 
tradition was taken over by the school of Classical 
Greate, at Oxford, as it grew up during the nineteenth 
century. That school has served as & magnificent 
mspiretion to & number of highly gifted men who 
have made their mark m such flelds as politica, the 
Church, education, and the higher Civil Service. 
But with its eyes turned to the riches of Greek and 
Roman literature, art and philosophy, it has been 
losing ground im recent years, while that of Modern 
Greats, based on the study of philosophy, politics 
and economics, has not fully taken ita place. 

The reason for this is easy to see. Even in Modern 
Greats the outlook is academic and bookish; the 
course fails to take count of developments in modern 
science, a force that is now transforming the world 
at an ever-increasmg pace. It is often argued that 
science operates only with material things, yet ita 
apploations, repercussions and implications affect 
every aspect of civilization, whether they be eoon- 
omic, political, social, ethical, philosophical, or 
finally, spiritual. All these aspects, for example, are 


involved in the decane of atomic physics, in 
mass-communications based on electronica, in tho 
use of vaccination against poliomiyelit; and in the 
treatment of delinquents. 

Tg dà af ahe high ber) aprio ihar ova dio 
should be made to come to terms with scienoe in all 
these various aspects, at the highest level, where ita 
impact on civilization may be comprehended as a 
whole. That is something that the present depart- 
Tents of science, immersed as they are in their own 
sectional interests, cannot possibly undertake. What 
is needed is the institution of an entirely new disg- 
ciple, which might take the form of Science Greats. 

One can readily suggest some of the elementa that 
ought to go to make up such a school. One would 
be the exact sciences, and their technological appli- 
cations—for the applications: of science are as 
important as pure theory. Another would be -the 
life sciences ; for while, apart from biology, they are 
still at & low level of development, they are rich in 
insights that penetrate to the personal relationships, 
impulses, motives and ideals by which men live. A 
third essential element would be history, but in rts 
interpretation of the past it should make use of those 
insights we have just mentioned, for one cannot 
come to terms with the present world solely with 
the intellectual equipment of the past. 

A fourth element should be philosophy. Education 
is sterile unless running through it is a coherent 
philosophical gystem and & goal; and rb needs the 
driving-foree of moral purpose. In this sense, our 
modern schools of philosophy are &nsxmio ghoste as 
compared with some of the great founta of wisdom 
and inspiration in the past. They have lost the 
urgency of & social purpose. Yet science presente 
enormous ever-expanding fields rich ın philosophical 
implications, such as the light it is now throwing on 
the nature of matter and energy, on the origin of 
life, and on the question of responsibilty in anti- 

The goal of such a school should be the welfare of 
man—his material welfare, but also what is mdis- 
solubly bound up with it, his social welfare, together 
with his moral and spiritual good. ‘The ideals of 
truth, goodness and beauty, which now have such a 
hollow ring in many university departments, could 
then be brought beck into the domains where they 
belong, although in modern dress, in keeping with 
present-day requirements. 

Above all, a school of Science Greta would differ 
from the corresponding ones of the past in drawing 
new ideas directly from research—not the pains- 
taking searching of bygone texts for facts and inter- 
pretations that other readers have missed, but the 
expertimenial research which is the breath of science, 
and in which the outcome cannot be predicted. The 
spirit of that kind ef research should permeate all ita 
activities, and in the same way, research would need 
to be applied m the shaping of ita future policies. 
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Similarly, its outlook ghould at all times be realistic 
and practical, not merely bookish and academic. 
The students would learn a great deal if they could 
geo at first hand something of modern research in 
progress and finding application in industrial pro- 
088808 ; if they could talk about the realities of lıfe 
with housewives and trade union officials; if they 
could discuss philosophy with probation offloers and 
biochemiste.  , 

Mention of these requirements leads to the question 
of the actual content of the teaching course. THe 
supply of available factual matter and related prin- 
ciple is enormous, and far beyond the powers of 
comprehension of even the most gifted studenta. At 
the same time, the contention that the course would 
amount to nothing more than a jumbled smattermg 
of disconnected subjects would need to be squarely 
faced. The syllabus would have to be highly selective, 
concentrating on the contributions of each of the 


separate disciplines which in the context of the: 


sdhool would be thought to be most representative 
and. significant. 

The ‘necessity for selection would present the 
teaching staff with & problem that is central to the 
understanding of the place of science in. the modern 
world; and the fact that they would be compelled 
to give ib consideration would be one of the primary 
consequences of the establishment of a school in 
Science Greate. At present, this problem is being 
given thought only on an individnalstic basis ; withm 
the school it would become a matter of continuing 
group discussion in circumstances favourable to ita 
deeper comprehension and to the spread of attitudes 
that deeper comprehension would tend to generate. 
For the other university disciplines and for the nation 
as a whole that would be all to the good. 

What studente would wish to take Science Greats ? 
In response to this question, one thinks of the men 
and women whose ambition it w to take an active 
part im public affairs, in politics, international. 
relations, the diplomatic and consular service, m 
local government, social and welfare movements, and 
m the higher Civil Service. In addition, there are 
now many people holding executive positions in 
industry and commerce who do not require specialized 
profeesional training, but who badly need a oon- 
spectus of the world as a going concern in all the 
various aspects. Are they to be squeezed out of the 
universities and be made to feel uncomfortable at 
the grammar schools, above ordmary level? That 
is why, with suitable adaptations, one hopes that 
the supply of students would be large enough to 
justify the establishment of schools of Science Greats 
in British univérsities. 

An interesting move in this direction is the recent 
suggestion put forward by the General Board ‘of the 
Faculties of the University of Cambridge for a new 
Tripos examination. The proposals, which mvolve a 
two-year course in Arta subjecta, followed by a special 
course in either the biological or physical sciences, 
cannot be discussed here. They aBow, however, that 
university circles in Britain are aware of the problems 


of fitting students for life in the modern world, and 


are ‘prepared to consider ways of meeting them. 


' various inelastic 
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ADVANCES IN NUCLEAR PHYSICS 


Progress in Nuclear Physics : 


VoL 5. Edited by Prof. O. R. Frisch. (Progress 
Series.) Pp. viit325. (London and New York: 
Pergamon Press, Ltd., 1956.) 80s. net; 12.50 dollars. 


HE fifth volume of O. R. Fnisch’s well-established 

series has appeared, containing seven authorita- 
tive articles on topica of current interest. The articles 
are on the determination of nuclear reaction energies 
by deflexion measurements, by W. W. Buechner ; 
the inelastic scattering of fast neutrons, by Joan M. 
Freeman; new electronic techniques for the nuclear 
physicist, by K. Kandiah and G. B. O. Chaplin; the 
bubble chamber, by C. Dodd ; the radius of & nucleus, 
by J. M. O. Soott; the neutrino, by B. W. Ridley ; 
and organic scintillators, by F. D. Brooks. As in the 
previous volumes, the main emphasis is -on experi- 
mental physics and several of the articles are devoted 
to experimental techniques. Soott’s article on nuclear 
radii is the only one which gives & specifically theoreti- 
cal treatment. s 

Two of the articles are concerned with ‘low-energy’ 
nuclear physics. Buechner reviews the ion optics of 
modern methods of producing mono-energetio beams 
and of analysing the charged reaction and 
discusses resolution, solid angle of acceptance, and 
calibration of the various electrostatic and magnetio 
Ke Moped in M ne T 
he 18 one of the principal exponente. Miss Freeman 
writes on & subject in which work of high precision is 

i y difficult, but which not only is impor- 
tant-for nuclear spectroscopy but also has a practical 
bearing on the design of nuclear reactors. ‘She 
reviews the experimentel methods and resulte for the 
which oocur in fast neutron 
bombardment, and follows with a theoretical dis- 
cussion. ` 

Ridley’s article on the neutrino is made topical 
by two eventa which occurred after rb was written, 
namely, the discovery of free neutrinos and the 
excitement about the non-conservation of parity. 
He discusses the neutrino hypothesis m relation to 
beta-decay, K-capture, and meson and heavy meson 
decay, and reviews the experimenta which have been 
performed and the theoretical background. 

Scott gives a theoretical discussion of nuclear radii 
as determined by electrical methods, in which the 
charge distribution may in principle be obtained 
(mesic X-rays, electron scattering, isotope shift of 
atomic spectra, X-ray shift), oonsiderations of the 
coulomb energy of nuclei (mirror nuclei and empirical 
formulae), and methods depending on nuclear forces 
(nnoleon-nuolear collision cross-sections and barrier 
penetration). He concludes that the nuclear force 
radii are not, after all, much greater than the electrical 
radii when the finite range of nuclear forces is taken* 
mto account. 

The remaining three articles are concerned with 
experimental techniques; a proportion of three oft 
of seven is very reasonable in & series which has 
concerned itself mamly with experimental nuclear 
physics—major advances have been made in a 
diverse range of techniques, and further advances 
will be necessary if full advantage is to be 
taken of the new large accelerators. Kandiah and 
Chaplin preeenb some recent developments in eleo- 
tronics, particularly in fast circuits and in simplified 
scaling systems. Appropriately, half the article is 
devoted to the transistor as & circuit element. Dodd 


, 
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reviews the progreas of bubble chambet development ; 
this elegant technique has been developed mto an 
einstrument of great power for high-energy physics, 
and is entering the realm of heavy engineering with 
the 72-in. chamber at Berkeley, California. However, 
commensurase effort is needed, and is beginning to be 
applied, on the problem of evaluating the mass of 
visual data produced with the bubble chamber, if the 
necessary good statistics are to be obtained ; Dodd’s 


article does not review this problem. Brooks dis- 


cusses the present state of knowledge of the mechan- 
ism of gcintilletion in organic materials, and reviews 
recent data on the properties of organic scintillators— 
including liquid and plastic scintillators. 

The authors have again mazn$eined the high stan- 
dard seb by previous volumes in the series, and 
they are all active workers m the fields which they 
discuss. As usual the quality of production 1s exoel- 
lent, but this time there has been a longer delay in 
publication. The articles do not set out to be exhaus- 
tive, but are intended for specialists in related fields. 
The same characteristic is evident in the choice of 
topics ın the whole series so far ; no attempt is made 
to give frequent up-to-the-minute progress reporte 
on all aspects of nuclear physics. In this way it has 
been possible to select topics in which a certain degree 
of stability has been reached, and the policy has been 
successful since the articles have not rapidly become 
out of date. However, rather few articles have so 
far been devoted to experiments in high-energy 

ysics, in which much solid progress has been made 
no ee perhaps we may see one or 
more articles on this important subject in the next 
volume. T. G. PIoKAVANOCE 


” 
Ts 


A COMMUNITY OF PENGUINS 


A Population Study of Penguins 
By L. H. Richdale. 
Clarendon Press ; don: Oxford University 
Press, 1057.) 425. net. 
HIS book is the record of part of a most careful 
and painstaking fleld research extending over 
nearly a soore of years on the penguins of New 
Zealand. The studies described here mainly concern 
the yellow-eyed penguin, Megadyptes antipodes, a 
non-migratory species that is resident in the south- 
east of New Zealand and some of the adjacent islands ; 
the colonies situated on the Otago peningula where the 
author worked lie at the extreme north of the breedmg 
range. None of the breeding areas studied les more 
than miles from the city of Dunedin where 
the author lives, and consequently he was able to 
visit them 1,318 times in the course of his work. 
The observations recorded and analysed in this 
research were made chiefly on just over 400 birds 
divided almost equally between the sexes, and the 
resulte of 810 seperate during eighteen 
seasons are traced. "The history of tbe individual resi- 
dent penguins was well known to me. Sometimes the 
acquaintance lasted only one season, after which the 
penguin di ‘but five birds were still present 
in 1958—54, seventeen seasons after they were first 
found." Recognition of the birds, of course, meant 
that it was necessary to mark them’; “all adults and 
juveniles when first met were banded and footmarked, 
the latter device making it impossible to loee the 
identity’ of the bird should-a band come off". But 


.iii-+195+2 plates. (Oxford: ` 
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it is astonishing to read that when the author started 
his work in 1936 he was “unaware that wild birds 
were being banded in America and Europe", and 
that inquiries from "authorities in New Zealand” on 
how to d or mark wild birds led to nothing. The 
bands he eventually obtained from Europe were 
unsatisfactory and so, since the end of 1988, he has 
made his own although it takes fifteen minutes to 
manufacture each one. Mr. Richdale analyses and 
discusses the resulta of his fleld work with 
Patience and care, and presents the most oo 
account of the population dynamics that has yet 
appeared about any species of penguin. 

The author found that there was considerable 
wandering during the first five years of the birds’ 
lives, but after that the pengums rarely adopted 
a new breeding place. Linked with this is the 
length of the pair-bond; there is a high rate of 
dissolution in youth, and in addition some older 
birds are unable to retain their mates because of 
incompatibility and-the preasure of intra-sexual 
competition. ‘“Onoe -this period of instability is 
passed, 63 per oent of the pair-bonds on the average 
tend to remain intact in a succeeding season.” It 
is not easy to sex living penguins, but one bird that 
was accidentally killed was dissected and, ‘because 
Yellow-eyed Penguins change their mates frequently 
it was possible by means of this one known bird to 
trace accurately the sex of every penguin that lived 
in thg- particular breeding area in the research period, 
both before and after the death of the bird". 

As a result of his work the author was able to 
assess the precise composition of a penguin community 
and the proportions of juveniles, non-breeders and 
breeders, with, in many cases, their blood-relationship 
to each other, and the sex-ratio. Among many other 
matters, he also discusses the influence of age and 
other factors on breeding success, and the survival 
and mortality rates of juveniles and adulte. A 
valuable chapter gives a detailed account of the 
process of moulting and compares that of the yellow- 
eyed penguin with what is known of the phenomenon 
in other species of penguin. 

The book is produced according to the standards 
expected of the Press from which ‘it comes and 
worthily presents an important oontribution to 
ornithology. L. HARRISON MATTHEWS 


SOIL IMPROVEMENT AND 
- BETTER CROPS 


Soll Fertility and Fertllizers 
By Semuel L. Tisdale and Werner L. Nelson. Pp. 
xxii4-430. (New York and London: The Macmillan 
Company, 1956.) 45s. net. 
Farm Solls * : 
Their Fertilization and Management. By Prof. 
Edmund L. Worthen and Prof. Samuel R. Aldrich. 
Fifth edition. (Wiley Farm Series.) Pp. viii+439+ 
5 plates. (New York: John Wiley and Bons, Ino. : 
London: Chapman and Hall, Ltd., 1950.) 40s. net. 
HE book by Tisdale and Nelson is essentially a 
product of North Carolina State College, which 
has a deservedly high reputation for rtas studies in 
plant nutrition at for its State advisory soil service. 
It is & presentation, for the student of soil fertility, 
of the fundamental principles of the subject, sup- 
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ported by a selection of experimental resulta. The 
text follows the usual sequence of historical intro- 
duction, a series of chapters on the factors affecting 
plant growth and the part played by those elements 
essential in plant nutrition, the sources and manu- 
facture of the range of compounds used in soil 
amelioration and fertilization, the evaluation of fertil- 
ity and the best practices in sound soil management. 

There is little of a controversial character in the 
book, for ita tents are & balanced and & clearly 
written exponen of up-to-date knowledge. For 
example, fertalixer recommendations are based on 
soil tests, about which much more space is given to 
the principles of the methods and the interpretation 
of the results than to details of technique ; the trace 
elementa are adequately dealt with—although a little 
more information on the use of complexing agente 
might have been included—but not without argu- 
ments against ther indiscriminate use; the rapid 
development of more concentrated fertilizer oom- 
pounds is discussed and the dangers of leaving out 
sulphates in the process; there are full descriptions 
of the various methods of applying fertilizers, of salt 
effecta, of the recovery of the nutrienta in the crop, 
and of the fixation of potassium and phosphates and 
the changes undergone by soil nitrogen. 

The oonditions desembed are, of course, those 
found in the United tates, and numerous data are 
provided to illustrate the trend of crop yields obtained 
by exploitation and conservation and the 
ml arc A E 
high yields. In this connexion it is interesting to 
record that in 1955, 25 per cent of crop production 
was attributable to fertilizers, that the bigger 
Tesponses were obtained on the poorer soils, and that 
outstanding returns came from liming. 

The very comprehensive teble of contente is a 
particularly good feature for reference purposes, and 
it is a pleasure to see & proper chemical nomenclature 
displace the archaic terms of the fertilizbr trade. 
The book is extremely well produced, and with ite 
vast amount of useful information, will undoubtedly 
appeal to a wide range of people concerned with crop 
production. , 

However, the most urgent type of instruction, to 
the farmer who cannot be expected to master the 
background and vocebularies of the various sciences, 
is the distillation, in his own language, of the manners 
and techniques of the many new developments of 
recent years, and the book by Worthen and Aldrich, 
of Cornell University, one of the Wiley Farm Series, 
is & praiseworthy effort to put the subject of soils 
into a form that is quite le to anyone 
interested in soils, however little he knows of geology 
and chemistry. The emphaais is on the principles of 
soil management, coupled with that kind of informa- 
tion helpful for appreciating and applymg recom- 
mendations from whatever source, and although the 
text has been with an eye particularly on 
conditions in north-east of the United States, 
there is something for nearly all farmers. 

The book with a general description of soils 
and the parts played by parent material and clmmate ; 
it ends with chapters on soil maps, the ronal types 
and classification. The bulk of the text, however, is 
concerned with the handling and improvement of the 
soil and the best rotations for maintaining fertility. 
The measures required to control water and 
erosion, and to overcome yater ciency, are dealt 
with, and there ia constant reference to tuth. The 
pronouncementa on fertilizers, crop residues and 
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farmyard manure are forthright, and this leads on 
occasion to over-simplification, but without serious 
sacrifice of scentific accuracy. The purist may 
shudder at the style of expression in places, but the 
American farmer, to whom the book is addreesed, 
may not be troubled by such considerations. There 
are a very large number of photographs, tables and 
simple diagrams, a glossary and what appears to be 
& very full index, and the edrtimg and printing are 
beyond reproach. A. M. SMIE 
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DYNAMICS OF DIVORCE 


Neurotic Interaction In Marrlage 
Edited by Victor W. Eisenstein. Pp. xv +352. (Lon- 
don: Tavistock Publications, Ltd., 1956.) 30s. net. 
is usually obvious that a ‘a reactions to. & 
artusation are dependent on how that situation has 
been met before. Thus, if a ohild is bitten by the 
first dog ib tries to stroke, its behaviour when it 
encounters dogs in later life will be influenced by this 
first experience. It wil behave differéntly from the 
child who found ite first dog affectionate. Although 
most people are willing to accept this from daily 
observation, they are often unwilling to extend it to 
more complex matters; as, for example, the child’s 
reaction to people in later life bemg dependent on 
the behaviour of ite father and mother. Yet these 
are usually the first human beings of whom it has 
intimate ienoe. 
It has been found that the behaviour of the partners 
in marriage demonstrates the same mechaniam. The 


husband unconsciously treats his wife as he learned ' 


to treat his mother, and the wife unconsciously 
behaves to the husband as her father taught her to 
behave to him. That such reactions can bring tension 
into the intimate contacta of marriage is only too 
obvious. The advent of children further confuses 


This book is really a collection of studies by various 
American authorities on the dynamice of family 
life. It gives a valuable picture of the causes of 
marital distress, and the authors have had great 


Th to imposibila to deona ovary edion at length 
but it is all well worth reading. Outstanding chapters 
are those by Mahler and Rabinoviteh on '"The Effects 
of Marital Conflict on Child Development", and by 
Eidelberg on '"Neurotie Choice of Mate"; that by 
Mittelman on '"Analysis of Reciprocal Neurotic Pat- 
terns in Family Relationships” is most interesting. 
The more difficult, and in some cases insoluble, prob- 
lems are dealt with in the chapters on “Interaction be- 
tween Psychotic Partnere”, by Jacobson and Bychow- 
aki, and '"The Alcoholic Spouse" by Fox. As well as 
chapters on individual analysis, there are descriptions 
of what the Americans call ‘casework’ (which is 
more or leas educational counsellmg) and group 
therapy. The application of the Rorschach teste to 
the partners in unstable marriages is an interesting 
development, and it seems that the Americans are 
working at research in the avoidance of grosaly 
unsuiteble marriages in the future. Anyone who 
deals with marriage, at least from the point of view 
of guidance, and therapy for marriages which are 
breaking should most certainly read this book. 

It is usual to state piously that the stability of the 
nation depends on the family, but this is much truer 
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than is usually understood. The stability of such 
organizations as the Army, church, and even 

«trades unions. is only a reflexion of the family 
constellation, and this is exemplified by such terms 
as ‘brother officers’ and the use of the appellations 
‘father’ and ‘brother’ m church and tends unions. 
The respect for authority and the manner in which 
we regard the State are only projections of our 
feelmgs derived from the family. 

We spend a tremendous amount of money, both 
directly and indirectly, on broken marriages, divorce 
and their consequences: delinquency; neurosis, and, 
in some cases, psychosis. We cannot know too 
much about the nature of marriage and why it breaks 
down. The book 18 well written, with & good index, 
and none of the authors breaks out in the too blatant 
Americanisms which distract and annoy the British 
reader. CLIFTORD ALLEN 


CHEMICAL BASIS OF BLOOD 
GROUP SPECIFICITY 


Blood Group Substances 

Their i and Immunochemistry. By Elvin A. 
Kabat. Pp. ix+330. (New York: Academic Press, 
Inc. ; London : Academic Books, Ltd., 1956.) 8 dollars. 


HE greatly moreased use of blood transfusion in 
medical practice durmg the past two decades has 

led to & rapid expansion in our knowledge of human 
blood-groupa, and nine independent systems have 
been identified by gerological methods. An under- 
standing of the chemical basis of blood-group specifi- 
city has, however, lagged far behind the serological 
discoveries and even now ıt is not poemble to assign 
& detailed chemical structure to any one blood group 
substance, or to define completely the smaller 
structural unita within the complex macromolecules 
which confer on them their characteristic serological 
properties. Much progress towards this goal has 
nevertheleas been achieved, and the present book 
by Elvm Kebat represents the first attempt to bring 
together all the existing information on the chemistry 
and 1mmunoohemistry of the blood group substances. 
Isolation of the materials responsible for blood- 
group specificity from the red cell surface presenta 
considerable technical difficulties and for this reason 
investigations on the chemical nature of the blood 
group substances have been almost entirely restricted 
to those group-specific materials which also occur in 
tissue fluids and secretions i & water-soluble form, 
that ig, to the A, B, O(H) and Lewis (Le*) substances. 
The major part of the book is devoted to a compre- 
hensive survey of the methods used for the isolation, 
purification and chemical and immunochemical 
analyses of these water-soluble mucopolysaccharides. 
The authors own outstanding contribution to the 
immunochemistry of blood group substances has 
been the application to them ‘of the quantitative 
precipitin technique developed by Heidelberger and 
‘his co-workers for the quantitative measurement of 
antigens, antibodies and complement, and the 
emphasis throughout the book 1s on this approach to 
blood group studies. , Not all readers will agree with 
the author’s low estimate of the value of results 
obtamed by the hsmaggtutination technique, which, 
although admıttedly lees precise, has a greater 
sensitivity than the preciprtin method. Indeed the 
first -indications of the simple structures responsible 
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for specificity in both A and H substances were 
obtained by means of hmmagglutination inhibition 
experimenta. The amount of experimental detail 
included seems rather exceasive in some perte of the 
text and many of the long tables, which have been 
taken unchanged from the original papers, could with 
advantage have been given in a summarized form. 
The author has, however, reviewed the fleld with 
admirable thoroughness, the presentation is accurate 
and systematic and each chapter contains an extensive 
list of references. 

This is essentially a book for the specialist and little 
concession 1s made to the general reader. It should 
nevertheless prove invaluable as an introduction for 
those entering the fleld of chemioal studies on blood- 
group substances and as & reference book for immuno- 
chemists and biochemical geneticists interested in 
these serologically active mucopolysaccharide mater- 
ials which are such excellent ‘markers’ in the field 
of human genetics. WINIFRED M. WaATEKINS 


» LIGHT-SCATTERING. AND 
MACROMOLECULAR CHEMISTRY 


Light-Scattering In Physical Chemistry 

By Dr. K. A. Stacey. Pp. vin+226. (London: 
Butterworths Scientific Publications ; New /York: 
Academic Press, Ino., 1956.) 40s. - 


r 1944 Debye showed that the molecular weight 
and dimensions of & polymer m solution can be 
determined by the light-scattermg technique. Since 
then & large number of papers on the application of 
this method to the study of macromolecules have 
appeared, and it is becoming creasingly popular as 
& routine tecbnique for determining the weight- 
average molecular weighte of polymers. Dr. Stacey 
18 the first worker to devote an entire book to a 
survey of this new and important fleld, and m doing 
so he makes a timely contribution to the existing 
literature. 

The book falls roughly into two equal parts. one 
dealing with the theory and praotioe of light-scattermg 
relevant to this particular application, and the othor 
with ite use in the study of macromolecules. The 
first pert is prefaced by a summary of the various 
methods for determining molecular weighta of large 
molecules, and then the theory of light-scattering 18 
developed in & way which emphasizes clearly the 
underlying principles. There is, however, a tendency 
to include short summaries of a large number of 
specific extensions of the theory when & more careful 
selection of the material would have allowed an 
improved presentation of the most important con- 
tributions. This half of the book is concluded by & 
very useful account of modern experimental methods. 
The remainmg chapters are reserved for a review of 
the applications of this method m high polymer, 

rotem and polyelectrolyte chemistry. Here again a 
ira nutes af peters les Wes dc d DE 
little attempt is made to correlate or appraise the 
various contributions. 

The author maintains that the time-is not ripe for 
an authoritative monograph, but one feels that a 
more critical asseaament of the preeent status of the 
light-scattering technique 18 required. The book does, 
however, contam some five hundred references to 
original papers published prior to 1956 and it will be 
of conmderable value to anyone connected with the 
field. G. ALLEN 
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' Crookes, PAd. Trans. Roy. Soc. (London), 174, 897 ; 


An Introduction to Modern Organic Analysis 

By Sidney Siggia and Hans J. Stolten. Pp. vii +250. 

(New York: Interscience Publishers, Inc.; London: 
i Publishers, Ltd., 1956.) 4.50 -dollars. 


the end of each chapter one or two standard works 
and references are listed, from which the reader ma; 


most of these subjects are dealt with very concisely, 
analysis and on absorption 


audiences and is nob designed 
student's text-book, yes it provides & most interesting 
and readable general introduction to the subject 


remarkably good value for its moderate price. 
É Y S G. M. Banner. 


Encyclopedia of Chemical Reactions . 
Compiled by Prof. O. A. Jacobson. Edited by Clifford 
A. Vol 6: Samarium; Scandium; Belen- 
jum ; ilioon; Silver; Sodium. . Vii +438. 
(New York: Remhold hi rporetion ; 
London: Chapman and Hall, Ltd., 1956.) 1008. net. 
d [ace encyclopedia of chemical reactions is based 
upon reactions abstracted by some [00 abetractors 
from technical and scientific periodicals. The abstrac- 
tors worked under the difeotion of Dr. O. A. Jacobeon, 


“precipitate any soluble chlaride, gs is well known, as 
silver chloride. Sodium is used as an le and 
the corresponding nitrate is also formed. 
NaCl + AgCl + NaNO,”. 
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1888. It would be unfair to leave the impression 
that the information is all of this vintage, bub it is* 
very doubtful whether these abstracts are worth the 
100s. which is the price of this volume. The best 
advice for the prospective buyer is to see the volume - 
before purchasing it. W. WARDLAW 


Crystallographic Data for the Calcium Silicates 
By Dr. L. Heller and Dr. H. F. W. Taylor. 


(London: .H.M. Stationery Office, 
Department of 
Industrial Research.) 10s. 6d. net. 


HIS little book summarizes the results of a pro- 
i uote 


vi+79. 1956. 


Almost all the known natural calcium 
silicates and a very wide range of artificial products 
were examined, and for each well-defined phase the 
authors give, so far as possible: X-ray powder data, 

s : ^ 3 


reyerite 
of such'old names as alite (p. 19), will bebly fail 
to locate the information. M. H. Hay 


is Table of the Fresnel Integral to Six Decimal Places 


Oompiled by T. Pearcey. Pp. 63. (Cambridge: At 
the University Prees, 1956.) 12s. 6d. net. 

HE Fresnel integral occurs in the solutions of a 

large number of diffraction problems, and it aleo 
frequently arises in other problems of theoretical 
Physica. ' Despite the i availability - of 
electronic- computors, there is still a need for good 
tables of many functions; for often only relatively 

ical results required, 


few numerical are such as would not 
justify the expense of ing. Again, even 
when & calculation has been it is useful 


to check this by means of a deak machine computation. 
The present table gives: 


ot - f oos "rdi, su) = f sim Sas 


employing as the argument Œw = xu!|2 — the defini- 
ion OF Siw) Ont paeh un Tu 
limit. The use of ¢ as the variable in place of w 
makes linear interpolation possible throughout most 
of the table, but i$ has the disadvantage that w = 
50-00, the final entry, corresponds to only u = 5-64, 
so that beyond this relatively small value other tables 
or asymptotic series must be used. Between w = 0-00 
and 1:00 the entries are to seven and to six 
for the region œ = 1-00 to 50-00. id differences 
are given throughout, together with & small table 
to facilitate their use. The table is clearly set out and 
very easy io use. H. H. Hopxiss 
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THE INTERNATIONAL GEOPHYSICAL YEAR . 


By Dx. M. NICOLET 
Secrétalre Général, Comité Spécial de l'Année Géophysique Internationale 


LTHOUGH the programme for the International 
Geophynical Year has been defined during meet- 
ings of the ial Committee of the International 
Geophysical Year, the ultimate responsibility for 
the completion’ of this extensive programme rests 
with the individual National Committees for the 
International Geophysical Year. There are two 
other factors that will control the course of evehts 
during the International Geophysical Year: first, 
the geographical conditions, which are one important 
element ini the nature of the „essential 
observations; and secondly, the solar conditions, 
which will be an rmportant factor in deciding to what 
extant the defnitive programme can be carried through. 
The programme of geophysical observations to be 
undertaken during the period July 1957—December 
1958 is concerned with fourteen different disciplines. 
These can be considered in three main groups. The 
first group, which consists of geomagnetism, aurora 
and airglow, ionosphere' and cosmic rays, requires 
continual solar observations and uses the most 
modern techniques, including rockets and earth 
satellites. It involves simultaneous synoptic obeerva- 
tion for morphological studies and special observa- 
tions to determine physical at present 
unknown. the sphere of morphological studies 
the stations of the first group will be distributed over 
the entire surface of the globe. This is why.the 
distribution is based primarily upon a meridional 
distribution when following continente, and upon a4 
latitudinal distribution for the arctio and antarctio 
regions, and the equatorial belt. These diverse dis- 
ciplines concern depending on the geomag- 
netio fleld. For this reason the geographical possibil- 
ities are not necessarily the basis of the distribution of 
the observatories. In particular, auroral stations are 
to be found mainly in the rones where there is the 
greatest possible chance of observing &uroras and 
where technical methods are more developed. 

The second group involves meteorology, in which 
the network of stations has been developed with the 
view of obtaining a synoptic view of atmospheric phe- 
nomena in the lower atznosphere on a world-wide scale. 
Thus the meteorological system is out over the 
most distant regions in order to obtain for the first 
time observations covering the whole of the world. 

The third group is composed of the rest of the 
various disciplines which are brought together in the 
International Geophysical Year in accordance with 
the most urgent and diverse interests. Thus the 
measurement of longitudes can assist with the 











Table 1. AINTROROLOGICAL STATIONS 
Regions| Aerology Radiation 
NA 16 65 
NB hi 154 
NC 186 148 
CEN 34 51 
CAS 113 59 
SO 79 oo 
SB 14 8 
SA 26 27 
Totals 750 - 579 











analysis of radio-communications. The observations 
made in this group will be generally associated with 
the existence of modern astronomical observatories. 
Gravity measurements have been specially intro- 
duced with the view of obtainmg measurements from 
regions not yet fully explored; and similarly for 
seimnology, except that the is larger for 
this subject. Oceanography obviously has ita own 
particular problems, and has been included in the : 
general programme for co-ordinated study, but on & 
much larger scale than ever before. In this case the 
contributions of the National Committees are, of 
course, totelly dependent upon whether the National 
Committee concerned belongs to a maritime or non- 
One subject which has only recently been added to 
the e is the measurement of nuclear 
radiation. "This will include measurements of both 
natural and artificial radioactivity of samples of air, 
ipitation at the Earth's surface, solid particles de- 
i at the Earth's surface, observations of the 
activity of the upper air, of samples of varved ice from 
glaciers, and of sea water from the surface and also 
from various depths. It will be possible to make 
universal recordings of most of these typee of radio- 
The pro of the several National Committees 
will not be identical, because each contribution 18 
dependent to & certain extent upon the i 
position and size of the country involved. At present 
there are more than sixty National Committees, 
which shows that practically every country in the 
world has been included. The only major exceptions 
are in the quadrilateral bounded by the Black Sea, 
the Persian Gulf, the Red Bee and the Mediterranean, 
where it has not been possible to make fully suitable 
arrangements; otherwise all the continents are cov- 
ered by & network of National Committees, leaving 
no geographical area without an observational station. 


Table 2 DISTRIBUTION OF STATIONS OTHER THAW METBOROLOGICAL 
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However, considering discipline by disciplme, there 
are still deficiencies which 1n general cannot be filled 


for lack of men or suitable equipmen pment. It is note- 
worthy that, it is not lack of 
financial means that limits the realization of certain 
programmes but rather the lack of suitable personnel 
to carry out the geophysical observations. 

In a short review such as this, ib is not possible 
to describe the contribution of eaph National Com- 
mittee. Furthermore, during the past few months the 
programmes have undergone many changes due to 
recent technical developments. A list made in 1955 
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a. Only semi-portable instrument. | x 

b. Only storm magnetograph. 

c. Only Indicating equipment. 

€. Magneto staiion with a4 least normal registration of D-, H- and 
¥-componsuts. ee 
e. RE, PNE DPA (quick-run recorder, or earth current, or 
f. Tota] number of stations, ———— 
at the cecretariat of the Comité gga eee ed 
Géophysique Internationale gave the follow engin: 
formation about the stations : meteoro- 
logy, pud geomagnetiam, 196; aurora and airgiow, 
200 ; , 286; solar activity, 82; cosmic 
rays, 100 ; longitudes and latitudes, 57 ; glaciology, 
45; oceanography, 115; seismology, 70: gravity 
measurements, 66. To-day, at opening of 
the International Geophysical Year, the number 
of meteorological stations is more than 1,600, and 
the combined total of the stations in all the other 
disciplines is not lees than two thousand. This has 
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Table 4. Axorto Stations 
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been due to a considerable effort during the past 
year, particularly on the part of the more recently 
appointed National Committees. 

In order to give a clear view of the distribution 
of effort, the world can be conveniently divided into 
various zones which are based on both geographical 
and geomagnetic position. The CSAGI regions (see 
Tables 1-3) are defined as follows. 

NA. Arctic Region: mtuated to the north of the 
60th geographical or geomagnetic parallel. 

NB. Part of the North Subeuroral Zone: between 
the geomagnetic parallels 45° N. and 60° N., but not 
including regions of higher geographical latitude than 
60° N. 

NC. North Minauroral Zone: between the geo- 
magnetio parallels 20° N. and 45° N. 

CEN. Areas North of the Equatorial Belt: this 
region extends from geomagnetic parallel 20° N. to 
the geomagnetic equator. 

SA. Antarctic Region: to the south of the 60th 
geographical or geomagnetic parallel 
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SB. Part of the South Subauroral Zone: between 
the geomagnetic parallels 45° S. and 60? S., but not 
includmg regions of higher geographical latitude than 
60° 8. 

SO. South Mimauroral Zone: between geomag- 
netic parallela 20° 8. and 45° S. 

CES. Areas South of the Equatorial Belt: this 
region extends from geomagnetic parallel 20° S. to 
the geomagnetio equator. 

Table 1 shows the distribution of meteorological 
stations. The stations are divided into various 
groups: (i) aerological stations; (ii) radiation 
stations; (iil) stations for measurmg atmospheric 
ozone ; (iv) atmospheric stations ; (v) other stations, 
including stations making other measurements, for 
example, the chemical analysis of samples for water, 
carbon dioxide, ete. Surface meteorological stations 
have not been considered because these are part of 
the normal framework of observations. 

Table 2 gives the total number of stations in all 
the other disciplines ; the same geographical dis- 


Table 6. AXTAROTIO BriTi0ER 
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90° B. 78° 80" 8. X X X X x 
82° 8 50*—80* B. | 80° 8, X x x x 
80° 8 120° W. TO 30’ 8. 01’ X xX X X x x 
TB* 30’ B. 107* 00’ XL. | 89* 17 B. oe’ X X X X x 
78° 12 8. 102*15' W. | 74° O6" 8. 04" X X X X x x 
TT 58'B. 38°48 W. | 67* 17 B. 4| x x x x x x X x 
TI*5T' B. $T'10 W. | 67° a2’ B. uM’) x x x x x 
TT* 60° 8, 100° 36° H. | 790* 01^ B. 18' x x x 
TT 61’ 8. 166° 45’ M. | 78* 59" B. mix x x x X X X X 
-UT*45'8. 41° 07" W. | 66° 50 8. aw x x x x x x 
Te 8. 80° R. 8r’ 49' 8. 29" 
76: 31'B. 26° 36° W. | 65* 47 8. 1| x x x x x x x 
T2* 25'B. 170* 56H. | 746* 8. 279 0° X X xX X x 
70* 30 B. 01° W. 64 -0* B. 44 9* X X x . 
70° B. we 074° 8. eT X x X X X x 
69* 14' B. 95° 30’ M B0-3* B. 46 5* x x 
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69* 01 28 — 39*30/ H. | 069:7* B. TT:4* X X X X x x 
68*34'B. 77°50 B. | 76-6*B. 119 9° x x x 
63° 08 8. 67° 20° W. | 55-9* B. 0 5° x x X x x 
67° 49^ B. 67*17' W. | 55-4* 8. 1g x x 
07^36'8. 202553 E. | 72 1:8. 10° x x x x 
67° 35/8. 62° 55° H. | 73 1*3. 1030 x x X X X X 
66° 40 B 140*01'H 76 5*8. 280 9* X X X X X x 
66° 35'8. 03°00 E T7 0*8 146 5° X X X X x x x 
06° 25/3. 110° 27 H. | 77 0*8. 178 8° X X X X x x x x 
66°10’ 8. 100* 44H. | 774* 8. 160 8° x 
66° 8 60° W. 54 6° 8. 9-2* x 
65° 48' 8. 68° 06' W. | 54 4* S8. 42° x x x X x 
65° 15’ 64° 10’ W. | 53-3* 8. 3:3* X X x X x 
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tribution is used. A glance at this table shows 
immediately that certam investigations are linked 
. with geographical regions; for example, glaóio- 
logical investigations are particularly oonoentrated 
in-the arctic and antarctic regions. In the other 
regions, obeervations are dependent on the presence 
of glaciers. From another point of view, observations 
of an astronomical character such as longitudes and 
latitudes, or evén solar observations, are essentially 
besed on the existing observatories. These tend to 
be concentrated in the northern hemisphere in the 
region of the middle latitudes. i 

However, it is impossible to regard all stations as 
being of equal importance, because within each 
discipline there are profound differenoes in the type 
of observations. In meteorology, for example, an 
aerological station wil make at radiosonde 
observations, while & radiation station need'only have 
simple apparatus for measuring the total radiation, 
and the resulta obtained may: not be very accurate. 
On the other hand, rockets, which numerically make 
the smallest contribution to the International Geo- 
physical Yeer programme, represent an effort so 
much in excess of their numbers that only four 
National Committees, namely, Japan, the United 
Kingdom, the United States and the U.8.8.R., have 
been able to participate. The U.8.8.R. rocket and 


Earth satellite pro was presented to the 
Boreas of the Comité Spécial de Ante GSophya 
Internationale on June 16, 1957. A of 125 
rockets will be launched ; of these, 25 will be fired 
in the Arctic, from Franz Joseph Land, 70 from the 
middle latitudes of the Soviet Union, and 30 from 
the region around Mirny in the Antarctic. The 
firings will be made at approximately 
vals, mainly on World Days and Special World Days. 
It may be interesting to poit out how the 
observations bemg undertaken in one of the dis- 
ciplines are i Observations of auroras 
can be visual, photographic, spectrophotometrio, 
spectrographic or radioelectric, and, the various 
techniques are essentially different. There will prob- 


, ably be more than two hundred stations observing 


auroras visually, to which can be added other observa- 
tions made by meteorological stations and by amateur 
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astronomers. In addition, there will be 104 all-sky 

cameras,- which will make possible a continuous 

photographic record of auroras so far as clear skice, 
allow, and of these fifty-nine will be in the Arctic 

region. The number of spectrographs will be about 

thirty-six, of which fifteen will be m the Arctic and 
nine m the Antarctic. 

It is impossible to write in detail about the many 
subjects under investigation when givi an im- 
preesion of the contribution of each National Com- 
mittee izi observations during the Inter- 
national Geophysical Year. However, geomagnetiam 
may be taken as a typical example.- Table 8 gives 
the schedule prepared for certain regions by various 
National Committees.. There will be, according to 
this ‘which is, of course, an essential 
pert of the Year’s progranme—178 etic 
and 
Z. With regard to the numbers given in column a, - 
these are not very significant, because the number 
of stations based on & portable instrument is prao- 
tically unlimited. : 

Among the moet remarkable efforts to be under- 
taken during the International Geophysical Year,-the 
obeervations to be made in the polar regions are 
probably the moet spectacular. stations and 
observations that will be carried out in the Arotio 
are given in Table 4, and those in the Antarctic in 
Table 5. i á 

This outline bic! projed activities of the Inter- 


of great magnitude. The whole object is to integrate 
& series of observations which require international 
00 ion on & scale never before reglized. This 
has been achieved by & number of round-teble talks, 
in which some of the world's leading astronomers, 
geophysicists, meteorologists and others have pro- 
posed, discussed and then agreed on suitable pro- 
grammes. Finally—and this is the most i 

it shows that a practical solution to the problems of 
modern science can only be found by mutual oon- 
tributions to the task, as'is Illustrated go well by the 
efforts of the National Committees contributing to 
the International Geophysical Year. 


GEOPHYSICAL INVESTIGATIONS ON THE FLOOR OF THE 
ATLANTIC OCEAN IN DISCOVERY II, 1956 


DISOUBSION meeting concerning the geo- 
physical investigations made in the Atlantio 
from R.R.B. Discovery II in 1956 was held in the 
rooms of the Royal Society on May 2. Sir Cyril 
Hinshelwood, president of the Royal Society, waa in 
the chaip and the meeting was introduoed by Bir 
Edward Bullard. He described the track (Fig. 1) of 
' Discovery II on the cruise and the typé of investi- 
gation which was made. While the ship was on 
continuous echo-sounding profiles and total 

orce magnetic measurementa were obtained. The 
station work oonnaisted of seiamic refraction shooting 
experiments, measurements of the heat flow through 
the ocean floor, coring, dredging, bottom photography 
' and detailed m&gnetio and topographic surveys in a 
few limited areas. In addition toethis, one measure- 
ment was made of the deep current at a depth of 
8,000 m. 


The scientific 
of Mr. R. D. Bir Edward Bullard, Mr. J. C. 
Oleverly and Dr. M. N. Hill from the Department of 
Geodesy and Geophysics at Cambridge, Dr. R. G. 
Mason and Mr. F. Gray from the Imperial College of 
Science and Technology, Dr. A. 8. and 
Dr. J. C. Swallow from the National Institute of 
Oceanography, and Prof. R. W. Raitt of the ps 
Institution of Oceanography in California, and Dr. 
T. F. Gaskell of British Petroleum Co., Ltd. .The 
last two were each present for half the cruise. 

An important new technique was used on the 
detailed surveys; this consisted of the mooring of 
dan buoys with radar reflectora on them in deep 
water. This allowed a better control of position to 
be obtained than is possible with astronomical sights 
alone. The new types of investigation used on the 
expedition were the photography of the sea-bed with 
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Fig 1, Sainte. d Dios i ably Tuy iy and Anena 1056, 


Dr. A. 8. Laughton’s camera and the measurement 
of the Earth’s total magnetic field with a towed 


rie magnetometer. 

ir Edward completed his introductory remarks 
S aaor isdang kis to Dr. G. E. R. 
Deacon, director of the National Institute of Oceano- 
graphy, for- providing six weeks of Discovery II's 
time for these investigations. 

Dr. M. N. Hil gave a brief ‘description of the 
: topography of the area of the Atlantic in which the 
recent investigations and those of earlier expeditions 
have been made. The area can be sub-divided mto 
four different types of topographic terrains. First, 
to the north there is the extensive, comparatively 
shallow smooth area lying to the west of Scotland 
and extending to Iceland and Greenland. Sebondly, 
there are the abyseal plains lying close to the foot of 
the continental shelf at depths of about 2,500-2,900 
fathoms ; these plains are isolated from one another 
by ridges and are generally flat to withm a few parts 
m ten thousand and stretch out to & distance of 
approximately two to three hundred miles from the 
foot of the continental slope. The third type of 
topography lies to the west of the abyssal plains; it 
is shallower and consists of gently sloping areas with 
seamounts and ridges sticking up through the sedi- 
mentary cover. In width this third type is agamn 
about two to three hundred miles. Farther to the 
west, and centred about the line of 30° W. longitude, 
lies the Mid-Atlantic Ridge where the bottom topo- 
graphy is precipitous, with no extensive flas or 
smooth areas. ‘Che Ridge width ıs variable but is 
again in the neighbourhood of 800 miles. The 
minimum depth to the higher peaks of the Ridge is 
about 600 fathoms and the mean level in the middle 
about 1,800 fathoma. 

In the middle of the Ridge and roughly following 
its axis there is a deep valley approximately 1,800— 
2,200 fathoms in depth. The floor of the valley is 
about five miles across, and between the tops ‘of the 
ridgea forming its sides the width is about 10 miles. 
This valley was discovered in cruises of H.M.B. 
Challenger by Dr. Swallow in 1953 and since then 
some detailed surveys have been made of restricted 
parta of it. Ite length is at least 85 miles and it 
seems to be blocked at ita southern end in about 
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latitude 47° 20’ N. To the north ite limit is not 
known. In the 1956 expedition the investigations 
were undertaken near ita southern limit. Prof. M. 
Ewing has suggested that this valley exists with 
occasional breaks in it throughout the length of the 
Ridge from 55° N. lat. down to the latitude of Cape 
Town and that it there swings to the east and con- 
tinues up the ridges in the western Indian Ocean. 
There is some support for this suggestion in the 
limited sounding information availablé, but ite 
continuity is open to much doubt. 

Dr. A. 8. Laughton was the next speaker and he 
described the method of photography of the sea-bed 
which he has developed. The camera and flash tube 
&re mounted on & framework of scaffold tubing and 
are arranged with the camera sufficiently far above 
the light source to allow for photographing of the 
shadows behind smaller objects lying on the sea-bed. 
The camera is operated by a weight hanging about 
10 fb. below it. When this weight touches the sea- 
bed it triggers the flash and operates switches, onc 
of which winds the film and another transmits a 
sound pulse back to-the surface. This sound is a 
signal for the camera to be lifted clear of the bottom. 
Because of the drifting of the ship, subsequent 
lowerings will photograph different areas of the sea 
ae ee one hundred photographs can be 

ore the camera need be brought back to 
Me antes. 

This camera was used at numerous positions 

the cruise at de between about 60 fathoms 
and 2,650 fathoms, in all two hundred black-and- 
white photographs were obtained. 

The most interesting series of photographs wero 
those obtained from a seamount (Position B on Fig. 1) 
at the south-eastern oorner of the track which was 
surveyed in detail. These demonstrated the existence 
of loose boulders on the sea-bed near the top of the 
seamount, outarope of rock and pockets of sedimenta 
on the flanks (Fig. 2). In the deeper water there aro 
oceanic sediments which, as was usually found elso- 
where, are covered with numerous indications of the 
existence of bottom fauna. These phs wero 
all of great interest in relation to the rocks obtained 
by dredging in the area and to the topography 
obtained by the echo-sounder. 

Mr. R. D. Adams, of the Depar&ment of Geodeay 
and Geophysics at Cambridge, who was to a large 
extent responsible for the seiamio refraction shooting 
experiments undertaken during the cruise, deecribed 
the seismological investigations he had made before 
and after the cruise. These were related to the 
refraction shooting results, since, by studying the 
Rayleigh and Love waves from earthquakes in the 
Mid-Atlantic Ridge, it was possible to learn somo 
details of the average crustal structure below the 
Atlantic Ooean.- The earthquake epicentres of the 
Ridge lie along the axis and exist throughout the 
length of the Ridge. Adams discussed the resulta 
from earthquakes from the northern part of the 
Ridge picked up at Kew and on se long-period 
seigmographs at Cambridge. 

It has previously been Pea" by. Prof. J. P. 
Rothó that on the eastern side of the Ridge the 
crustal structure is nearer that of the continente than 
on the western side and in other oceanic areas. ‘This 
is not substantiated by the dispersion resulte obtained 
by Adams, which® showed that, after the effecta of 
the contmental part of the track had been removed 
from the observations, the resulta were indistinguiah- 
able from those obtained from other oceanic areas, 
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This conclusion agreed with the seismic refraction 
shooting results. Adams pointed out that mteresting 
_resulta concerning the Mid-Atlantic Ridge structure 
might be obtamed from the installation of longer 
period seiamogra in the Azores than those at 
present m use ; surface waves were not at present 
being recorded. - 

Dr. M. N. Hill gave a brief summary of the seismic 
refraction shootmg results obtained from those areas, 
largely in the Atlantic and Paoiflo oceans, in which 
this type of measurement has been made and oom- 
pared them-with those obtained in the north-eastern 
Atlantic. The top layer (Layer 1) consista of unoonso- 
lidated sedimenta (compressional wave velocity 2 km./ 
gec.) which in water depths greater than about 2,000 
fathoms has an average thickness of approximately 
850 m. This overlies & layer in which the velocity of 

ional waves lies between 4 and 6 km/sec. 
and which has a mean thickness of about 1-6 km. 
This layer is difficult to identify; near volcanic 
islands it appears that it oan be associated with lavas, 
but ite existence in all areas makes it doubtful 
whether this interpretation, can be true over all the 
sea floor. The velocity in it is such as might be 
expected for consolidated sedimentary rocks and it 
18 possible that time and preesure have produced the 
necessary cementation or compaction of the deep sea 
sediments to produce this layer. The layer below 
this has & compressional wave velocity of 6-7 km. /sec. 
and is usually supposed to represent basaltic rocks. 
Ite thickpees varies with location but in the deeper 
water it 18 approximately 4 km. thick and overlies 
the mantle rocks, which have & compressional wave 
velocity of 8-1 km.[meo. This velocity is very close 
to that found at the Mohorovidié disoontinuity at a 
depth of about 80 km. under the continents. 

ln the north-east Atlantic, seismic refraction 

shooting obeervations during the past years have 
been made at more than thirty different positions 
and with a few exceptions these results conform with 
those obtained elsewhere. The firgt exception exists 
in the relatively shallow northern area mentioned 
earlier, where the thickness of the unoconsolid&ted 
sedimenta is considerably greater than elsewhere, 
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of a voleanic seamount north of Madeira, In the foreground 
tH of water was 800 fathoms 


being in the neighbourhood of 2 km. This thickening 
is possibly associated with the erosion products of 
the Pleistocene glaciation. The second exception 18 
on the three seamounta and in the shallower water 
near the Azores, whore there appears to be an 
additional layer, with oompreesional wave velooity 
about 3:8 km./sec., between the unconsolidated sedi- 
ments and the layer usually lying below, which has 
a velocity m the eastern Atlantic between approx-' 
imately 4-5 and-5-4 km./sec. This layer with velocity 
3-8 km/sec. can with fair certainty be associated 
with volcanic lavas. 

. In the recent expedition a series of observations 
was made at increasing distances from the Azores, 
and these showed that apart from the changes in 
water depth, and a thickening of the unconsolidated 
sediméntary layer m the shallower water, the struc- 
ture was aunilar to that found elsewhere. In these 
measurements the method did not allow the depth 
to the layer with velocity 8-1 km.[seo. to be 
determined. 

From the seismic observations obtained on the 
recent cruise of Discovery II and those obtamed by 
Swallow and Hill on previous expeditions, it appears 
that the eastern Atlantic differs to no marked extent 
from the Pacific or the western Atlantic. Hull con- 
cluded his remarks by i that those who 
favoured the hypothesis of continental drift in oom- 
peratively recent geological times would have 
difficulty in reconciling their conclusions with the 
crustal similarities between the Pacific and Atlantic 
Oceans. 

Dr. M. N. Hill next described tho nuclear spin 
magnetometer which had been constructed for towing 
astern of Discovery II during the expedition. This 
magnetometer relies upon the measurement of the 
precessional frequency of the spm axea of protons, 
the magnetic moment vectors of which have been 
displaced from alignment with the Earth’s field and 
which are realigning themselves. The displacement 
of the protons m & water bottle ia produced by a 
polarizing field not aligned with the Earth's field. 
This polarizing field is derived from a ooil around the 
bottle; the ooil is also used to detect the small 
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alternating magnetic field (which is about 2,000 o./s. 
_in the latitude of Britain) produced by the processing 
° protons. The precessional frequency is directly pro- 
portional to the total fleld through the water sample. 
The advantages of the instrument are that calibration 
ig unnecessary since the gyromagnetic ratio for the 
protons is known, and also that orientation of the 
bottle is not of importance provided its axis is not 
close to the direction of the Earth's field. This means 
that the object to be towed can be smaller than that 
of, for example, the towed fluxgate magnetometer. 
The body of the magnetometer used in the recent 
cruise was 5 fb. in length and 5 in. in outeide diameter 
and was towed approximately 300 ft. astern. The 
electrical equipment necessary for the measurement 
of the preoeesional frequency was installed in the 
ship. 

Sir Edward Bullard described the total force mag- 
netic measuroments which were obtained with the 
nuclear spin magnetometer and with the fluxgate 
magnetometer on the recent cruise. Ono of the first 
interesting observations which resulted from these 
magnetic measurements was that which suggested 
that the Hercynian foldmg forming the Brittany 
Peninsula extended out bo sea. A crossing of the line 
of ita axis extended out over the continental shelf 
was obtained early in the cruise and another on the 
return voyage to Plymouth; and both showed a oon- 
siderable positive magnetic anomaly. Apart from 
this anomaly, the continental shelf and slope were 
magnetically smooth compared with the deeper water, 
where even in areas topographically flat considerable 
anomalies with a wave-length of the order of 12 miles 
were constantly observed. Even where there was 
some relief on the ocean floor it was not obvious if 
there was an association between these long wave- 
length anomalies and the topography. Superposed 
upon these long wave-length anomalies were those of 
about 2-miles wave-length which could sometimes be 
associated with topographic features. 

Detailed magnetic surveys were made of the two 
seamounts where dan budys were moored ; although 
thero appears to be some correlation between the 
depth and magnetic contours, it is nob as good aa 
would be expected if these seamounts, from a mag- 
netic point of view, consisted of lumps of magnetic 
a ag Aa upon the sea floor. 

Swallow described the deep water current 
rn wu hat ice dud uu 
cruise. The method consists of loading aluminium 
alloy tubes so that at the surface they are slightly 
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negatively buoyant. Simoe their compressibility is 
leas than that of water, ib can be arranged by suitable 
weighting that they reach a known depth they 
possess neutral buoyancy. The tubes contain elec- 
trical sound-making devices which allow the floats to 
be followed for some days. Their position is determined 
relative to & fixed topographio feature of the sea floor. 
With the observations on this cruise the current 
at 1,640 fathoms was found to be approximately 
0-8 om. jac., or leas than half a mile a day. The 
position of the observation was nedr the south- 
eastern corner of the track of Discovery II and the 
depth of water about 2,800 fathoms. Dr. Swallow 
considers the magnitude of this bottom current $o be 
so small that it may b ‘noise’; in order to 
obtain a more reliable estimate of the permanent 
current, observations would have to continue for a 
longer period than two days (see also Nature, 179, 
1183 ; 1987). 
Prof. W. F: Whittard spoke about & 
inspection he hed made of the basalt boulders 
dredged from & seamount. These appeared at first 
sight to be weathered, since among other character- 
istics these rocks were exceptionally friable. It was 
difficult to understand how they could have got into 
this condition while resting on the floor of the deep 
ocean. Whittard also remarked that amall pebbles 
from the northern of the Mid-Atlantic 
Ridge largely consisted limestones and acidic 
igneous rocks. He expressed doubt if these could all 
have been ice rafted. 
Mr. A. R. Smith reviewed previous work on cosmic 
spherules derived from atmospheric dust collections 


‘and -ocean sediments. He mentioned two recent 


theoretical indirect lmes of investigation which sug- 
gest that there is an abundant supply of these 
spherules in spece and that they can get through our 
atmosphere undamaged. He outlined an iv bd 


. mental programme which he is carrying out at 


bridge on the cores obtained from the recent 
cruise. It is hoped that it will be possible to devise 
a positive method of identification of these spherules 
and to find out something about their density and 
composition, and their distribution m space. 

In the discussion Dr. G. E. R. Deacon expressed 
satisfaction thab Discovery II proved so versatile 
that the measurements described could be satis- 
factorily undertaken. It spoke well for the design 
of the ship that after nearly thirty years service 
she was still suited to modern techniques. 

M. N. HL 


THE UNIVERSITY OF READING 


By Si^ JOHN WOLFENDEN, C.B.E. 
Vice-Chancellor * 


HE University of Reading is on the move, 

literally as well as metaphorically. The new build- 
ing in Whiteknights Park which Her Majesty The 
Queen, accompanied by Prmoe Philip, recently opened 
id Ee Seaan Glen ch desde Wh 


have & material mat mn MI aot edge Da 

Ram deri ort whch will oa 
The original home of the Uni Exxtengion 
a eee tae oi a Mee nk Me tow OF Heading: 


It was a oluster of municipal buildmgs (some of which 
have to-day become part óf the Police Station) 
vided by this Borough: Council do mer the desde uf 
adult education as 1$ was understood in the 1890's. 
‘The site was cramped, the buildings quickly became 
inadequate, and the was i i 
to the academic ambitions Misco ed: , Dr. 
W. M. Childs, andehis colleagues pro 

The energetic enthusiasm of Chi end the 
Bonoan eh of Ard Dulce mida me Paene 
combination. Between them they brought i$ about 
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Fig. 1. 


that the College entered into possession of a sub- 
stantial aree of Palmer property, and to it the College 
moved in 1906. This London Road site had (and 
has) many attractions. Few of those who drive 
through Reading on their way from London to Bath 
realize either that a row of modest Georgian houses 
is the frontage of the University of Reading or that 
and trees of a beauty and freshness quite unexpected 
yards from a trunk road. Yet it is here that 
niversity has lived, in simple dignity, for fifty 

The buildings, the open cloisters and the 
gardens themselves have made their impression on 
generations of studenta and have rightly earned their 
affection. 

Bub year by year the preesure on space haa in- 
exorably increased. For Childs ‘There was room here 
to spread ourselves, and to house our work without 
overcrowding”. But even by 1939, though, by oom- 
parison with other universities, Readmg was still 
small, ıt was clear that the London Road site was 
no longer adequate. New departments and new 
needs had encroached on the lawns of the old gardens, 
and proper -development was cramped for lack of 
space. The post-war demands for university ex- 
pension brought these difficulties to a head. It was 
simply impoasible to meet them in surroundings which 
had been palatial for an infant college but were quite 
meufficient for a thrivmg and growing University. 
. In 1947 an opportunity &rofe, with dramatic 

' une It was boldly seized, by the fore- 
sight of the then vice-chancellor, Sir Frank Stenton, 
and tho University Council of the day. Whiteknighte 


^ 


tbe 
years. 


Faculty of Letters: Main Bullding 


Park, an eatate of three hundred acres on the southern 
fnnge of the town, came into the market. The 
planning authorrties, which had scheduled ıt as a . 
permanent open ipao generously agreed that it 
should be used for University development, and the 
first steps in a comprehensive scheme were taken. 
The University Granta Committee and the Treasury 
made .their mdispensable contribution, and the 
practioal problems of planning were taken in hand. 
Architects were appointed, a srte-plan was drawn up, 
and the University set iteclf the exciting teak of 
working out ita order of march from the London 
Road to Whiteknighte Park. 

It was mevitable that there should be delays and 
frustrations. Priorities change even in a period of 
ten years, specially when those ten years are as 
eventful as the last decade has been, both m publi 
affairs at large and in the affairs of the universities 
of Great Britam. But on two important points there 
has been no departure from firmly held policies. 
First, the University is resolved that the beauty of 
Whiteknighta Park should not bo damaged, but 
should be positively enhanced, by the buildmg of a 
university on it. The estate is a typical pieoe of 
English parkland, with pleasant contours, admurablo 
trees, an in ing lake, and an attractive air of 
naturalness. The University is very conscious of ite 
beauty, and of the obligation to pay full regard to it. 
The precise siting of buildings haa been done in such 
a way as to preserve individual trees and to make 
the most of the existing background. There is no 
intention to sweep away what is already thore and 
to start from a tabula rasa: Hundreds of new trees 
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have been planted—many of them 
a gift from the chancellor, Lord 
Templewood. 

The University’s second determ- 
imation 18 that its organic life shall 
not be split in two by the gradual 
transfer from one site to another. 
Olearly, a move of this kind will 
take many years to complete, and 
during that time part of the Un1- 
versity wil be ın Whiteknights 
Park while a dimmishing part stays 
in the London Road. This problam 
is not unfamiliar in the history of 
university development, and there 
are lessons which Reading: is grate- 
fully learning from ite sisters. But 
both ite senior members and ita 
student body are alive to the 
dangers of schizophrenia (or schizo- 
somatosis) and resolved that topo- 
graphical separation shall not mean 
disruption or divorce. The actual 
distances involved are not immense, 
by the standards of towns bigger 
than Reading; three-quarters of a 
suburban mile is not a sabbath 
day's journey. 


4 
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In the autumn of 1954 Sir Frank 
Stenton cut the first turf on the 
site, and as he did so the first 
machines rolled on to the first build- 
ing aree. In May of 1955, Lord 
Templewood laid the foundation 
stone on & typical summer day of 
hai, thunder and torrential ram. 
On March 22, 1957, Her Majesty 
formally opened the first new build- 
ing, in brilliant sunshine. 

This buildmg houses the Faculty 
of Letters. It concentrates the De- 
partments of Philosophy, Classics, 
Engleh, Italian, German, Political 
Economy, French, Modern History 
and Mathematics. Geography and 
Psychology, Departments which 
have one leg m the Faoulty of 
Letters and one m the Faculty of 
Science, remain for the present with 
their gcientiflo colleagues on the old 
site. There are common rooms, for 
academic staff and for students, 
lecture rooms, two departmental 
museums, and a private room for 
each member of the acadenuc staff. 
The buildmg ocontams a small 
theatre, inaugurated in March with 
& presentation of ‘King Lear". 

It is a three-story building with a 
total area of approximately 65,000 
sq. ft. It is a steel-framed structure 
with hollow block concrete floors 
and a low-pitehed copper-covered 
roof. The external walls are built 
m Buckmghamshire Brown-Grey 
faomg bricks, and the window 
panels are faced in Verde Oliva and 
San Stefano marble. The window 
frames are aluminium, get in 
African mahogany sub-frames. 
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Internally, the wall finish is mainly fairface brick- 
Murs Uxbridge Flint facing bricks being used for 
Wood block flooring is extensively 
ie although to reduce noise the corridors are 
finished in 'Korkoid'. The main entrance hall and 
staircase aro paved in “Travertine’, and the columns 
in this aree are faced in Ban Stefano and Ashburton 
marble. 
The buildmg is heated by means of Frenger 


Acoustic heated ceilmg, a comparatively recent 
consisting of perforated aluminium 


y tungsten 
the exceptaon of the Classics Museum, which has 
fluorescent ceiling fittings and concealed tubes in the 
showcases. 


The Departments of the Faculty of Letters are 
housed im the two long wings, each served by a sub- 
sidiary staircase. Nine lecture rooms are grouped in 
the centre block. Of these, seven are arranged to 
seat fifty students each, one to seat seventy-five, and 
one to seat a hundred. This last has & raked floor, 
and & projection room, which also serves the lecture 
room accommodating seventy-five. 

In addition, on the first floor there is a fully 

equipped theatre with seating for 173 persons. This 
is app from the main entrance hall 
and staircase. Underneath this theatre, on the ground 
floor, the main lavatory and cloakroom &ocommoda- 
tion is grouped. 

All the lecture rooms, and certain of the depart- 
ment rooms, are equipped with revolving or fixed 
blackboards, and in many of them a pull-down 

ection screen is also fitted. Special provision has 
e aaar Gia bulis oe Ho or 
portable blackboards and display boards. 

The two main comman rooms, one for the academic 
staff and one for students, are located on the ground- 
and seoond-floors respectively, each with 
facilities. The cedes Gee Ro ee on 
paved terrace. 

The architecte are Messrs. Easton and Robertson 
Teper el Son Glin rte Hamilton H. 

SC ee ae ee 


builders are Taylor Woodrow Construction, Lid. 
By & triumphant combination of imagination and 


From every window in it there are trees and sky to 
be seen, and inside it there is an agreeable air of 
spaciousness and quiet. I+ succeeds in being friendly 
and domestic without losing dignity. The develop- 
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ment of the Whiteknights Park estate has got off to 
a good start. 

But, of course, this is only the first move. It has, 
set the tone and pace, but it is really only a foretaste 
of the whole that ıs to be. The next moves promise 
to be no lees exciting and no leas arduous. Plans 
are well advanced for the two next buildings. They- 
are to be a Hall of Residence and the Department 
of Physics. 

It is natural that, in Reading especially, a new 
Hall of. Reaidence should stand high on the priority 
list. On grounds of policy and of* practical need, 
Reading has from the first developed tho residential 
system as one of ita characteristics, 
and additional residential accommodation was a& 
serious need even before the latest demands for 
expansion were made. ` 

A new building for the Department of Physics is 
an equally urgent need. For many years the Depart- 
ment has conducted ite multifarious activities on two 
separate sites, and the consequent waste of time and 
energy has for long been almost intolerable. To 
concentrate the Department in a new building in 

ta Park will ease this strain considerably, 
and will aleo be an important step towards removing 
Sele ok cas e 
of scientists and technologi 

Some time soon, the wil have to move. | 
Distances may not be great, but there is something 
rather startling in having a Faculty of Letters in 
one place and the University Library three-quarters 
of a mile away. The sudden bright thought of the 
lecturer, the immediate necessity for checking a 
reference, and, especially, the fostering of the habit 
of meditative reading, all demand that the gap in 
space between the student and the main body of 
his toola must be bridged as soon as can possibly be. 

Other Departments of the Faculty of Science stand 
high in the queue. The Department of Geology 18 
one, encouraged by handsome benefactions fram the 
oil industry, to assist in the develo t of studies 
in sedimentology. Zoology and Microbiology, too, 
need much more than is available on the 
London Road site if they are to make their proper 


contribution to national needs and to provide the 


teaching for the Faculty of Agriculture. 

Bo there will be no peace for the planners for 
many years yet. The heartening elementa in the gitus- 
tion are the liveliness and em of the Depart- 
ments concerned, the un and concern of 
We tuer Can Comes cal Mo ccs 
imagmstion of the architecte. How long it will be 
before the whole of the University is safely housed in 
Whiteknights Park nobody oan possibly know. But 
the move has begun, and hopes are high. 


i OBITUARIES 


Prof, K. F. Bonhoeffer 


` Tma death of Karl Friedrich Bonhoeffer on May 15 
at the age of fifty-eight deprived Germany of her 
foremost physical chemist. He was & member of a 

: his father was professor of 
peychiatry at Berlin; his brother, who died some 
years ago, shared with Niembdller the fame 
which came tq those who championed the cause of 
the Church under Naxi tyranny. He served in the 
infantry in the First World War and was wounded 


in 1018. He suffered much also during the Second 
World War in another way. 

Bonhoeffer’s academic career began at the Univer- 
sitieg of Tübingen and Berlin, where he graduated 
under Nernst and later became for seven years 
Haber's assistant at the Kaiser Wilhelm Institute in 
Dahlem. He successively occupied the chairs of 
physical at the Universities of Frankfurt- 
am-Main (1930), Leipzig (1934) and Berlin (1947), 
where he was also & director of the Kaiser Wilhelm 
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Institute for Physical Chemistry. From 1949 onwards 
he was director of the Max-Planck Physicochemical 
Institute at, Góttmgen. 

His first researches were in photo , and 
the "Grundlagen der Photochemie” (1035). which he 
wrote with Harteck, 1s one of the best monographs 
on that subject. The most widely known example of 
his apploation of spectroscopy to physicochemical 
problems is his investigation of the thermal dis- 
sociation of water vapour into hydrogen molecules 
and hydroxyl radicals, the presence of which was 
detected and the concentration of which was determ- 
ined spectrometrically. His estimate of 103-3 koal. 
per mole as the energy of atomization of hydroxyl 
remains unc after thirty years. Free 
radicals have long been recognized as intermediaries 
in gas reactions. It is one thing, however, to postulate 
their existence in order to derive a kinetic law or to 
explam the course of reaction, and quite another to 
demonstrate the existence and to measure the con- 
centration of a specific free radical. Within recent 
years many experimentalists have decided to follow 
Bonhoeffer’s example. 

Bonhoeffer’s most spectacular scientific achieve- 
ment came in 1929, when he isolated para-hydrogen. 
This proved to be a crucial experiment, to be followed 
by rapid developments of the quantum theory of 
che 

Eucken had in 1912 obtained highly anomalous 
rotational heat capacities for ordinary hydrogen gas, 
and Mecke in 1924 had recorded a curious alternation 
of intensities in the spectra of molecular hydrogen. 
The interpretation of these two apparently discon- 
nected phenomena was given independently in 1927 
by Dennison, Heisenberg and Hund, according to 
whom ordinary hydrogen, hitherto regarded as a pure 
substance, was in fact & 3:1 mrture of ortho- 
hydrogen and para-hydrogen, which differed from 
each other in their nuclear spins and in the rotetional 
energy-levels accessible to them. Physical chemists, 
while not unimpreased by mathematical argumenta 
based on symmetry properties of wave functions, 
remained, on the whole, sceptical, and would scarcely 
have accepted the quantal interpretation were 
hydrogen gas to remain an inseparable mixture. In 
1929, Bonhoeffer and Harteck showed that at low 
tem: in the presence of charcoal the con- 
version of ortho-hydrogen to para-hydrogen was 
almost complete. They obtained a sample which was 
99-7 per cent pure para-hydrogen. Ite vapour preesure 
at the triple point was found to be 2:1 mm. higher 
than that of ordinary hydrogen and ite boiling point 
0-13? lower. His pupils, A. and L. Farkas, showed 
that the ordinarily forbidden interconversion of 
ortho- and para-hydrogen could be effected catalytio- 
ally by paramagnetic molecules or radicals or by 
atomic exchange, and the reaction H + p.H, = 
o.H, + H has proved to be the simplest of known 
chemical changes, now understood to the last detail. 

Bonhoeffer and his school at Frankfurt-am-Main 
were among the first in the fleld with experiments on 
pure-deuterium. He was generous with the 9-5-gm. 
sample of pure heavy water which his department 
had produced by the spring of 1984. Having schooled 
his own team to be satisfled with 100 mgm. each, to 
be recovered after their micro-work, he lavishly sent 
l-gm. samples all over the world. It was from him 
that Rutherford obtained his first 

By 1985 1t was clear that Bonhoeffer’s interests 
were moving slowly away per hysioel chemistry to 
biology ; papers a ium in ‘growing 
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organisms, on the enzymic hydrolysis of glycosides in 
heavy water, and on the synthesis of polysaccharides 
in yeast cells. From 1941 onwards Bonhoeffer's 
principal experimental work dealt with membrane 
potentials and with the activation of passive iron as 
& physicochemical model of nerve excitation. 

About half his publications appeared in the Zet- 
schrift fur physikalische Chemie, of which he was 


. editor with Bodenstein, Drucker and 8imon from 


1933 until his resignation m 1941. He was & founder 
editor of the new series of that journal which was 
issued in 1954. 

Despite his tribulations, K. F. Bonhoeffer preserved 
an easentially sunny disposition, sustamed by a 
supremely happy home life with his wife, daughter 
and three sons. He could relax, forget chemistry, 
enjoy music, and dance well. In his work, he had 
the enthusiasm of a boy and a gift for mspirmg young 
men. Above all, he was blessed with the humility 
which is the hall-mark of greatness. 

E. A. Momiwrn-Hvuenss 


Dr. Otto Bohm 


By the death of Dr. Otto Bóhm on May 17, at the 
age of seventy-two, the Royal Naval Scientific 
Service has lost a distinguished and devoted servant. 

He was born at Zaborze in Upper Silesia on July 
2, 1884, and graduated in power engmeering at 
Berlin, proceeding later to his doctorate at Darm- 
stadt with & thesis on the effects of transients in high- 
voltage power lines. Joining the Telefunken Co., 
where his mterests moved towards electromagnetic 
theory and radio, he rose rapidly to become director 
of research in 1922. In these years he made a number 
of original contributions to research on radio aerials, 
among them being the ‘Tannenbaum’ element so 
frequently used as & component of broadside arrays 
for high-frequency communications. It was with the 
Telefunken Co., also, that he did pioneer work on 
the reflexion of radio waves from o eg. 

But he was a Jew, unobtrusively proud of the 
accomplishments of his ancient race and inimical to 
the rising tide of Nazi doctrine. When eventually he 
stood in peril, the Telefunken Co. gave him due 

ing and provided an escort to Switzerland. 

In 1836 Bohm came to England, and in 1941 to 
H.M. Signal School (now Admiralty Signal and Radar 
Establishment). The first experimental 10-cm. radars 
were then being made in the laboratories for naval 
use, and there followed an intensely productive 
period in which he originated one micro-wave aerial 
after another. At this time his invention of the 
‘cheese’ aerial, to give & fan beam, was out- 
standingly apposite to the ship-borne radar problem. 
This was all pioneer work in a new field of applied 
science with no well-documented hterature to show 
the way, and within a few weeks of their cdnoeption 
some of these serials played vital parts in dramatio 
inoidente both at sea and in coastal defence. To this 
work he brought a rare and remarkable combination 
of engineering design knowledge allied with an ability 
to go really deeply into the mathematioal theory of 
aerial design. 

His full-time service with the Establishment ended 
in 1946, but he continued as a consultant until his 
death, workmg as hard as over and visiting the 
Establishment several times a month. His originality 
sparkled until the end, and in his last year he put 
forward a new approach to the problem of supergain 
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arrays which is in the vanguard of thought on this 
subject. . i 

. Otto Böhm was a liberally educated man, versed 
in the German poete and philosophers, and as ready 
to talk on the more óbecure works of Thomas Mann 
as he was to exercise his specialized science. Courteous 
and gentle by nature, and warm m friendship, he 
‘would make reel personal sacrifloee to help 


colleague in adversity. As a great teacher, he had , 


an uncanny power for presenting diffiouló ideas m 
origmal and simple ways. It was & pleasure to watch 
him surrounded by four or five bright young scientista 
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expounding some new idea, and to seo him change 
his approach, or modify his argument, until he was 
ba dub His face would then 
t up and the years seemed to fall away from him. * 

Those enriched by these experiences, and all who 
sought hrm throughout the years, will feel the impact 
of Hilaire Belloo's lovely lines : 

“He doee-not die that can bequeath 

Some influence'to the land he knows”— 


for Otto Böhm loved England, and has bequeathed 
his influence abundantly. ‘J. CRONEY 


: "NEWS and VIEWS 


Extractlon Metallurgy at the Imperial College : 
Prof. F. D. Richardson 


Tue establishment of a second chair of metallurgy 
in the University of London emphasizes the growing, 
if tardy, recognition of the importance of this subject, 
and it is fitting that a chair of extraction metallurgy 
should be located in the Royal Bchool of Mmes, 
where this branchwf the subject hae always received 
" eonsiderable attention. Dr. F. D. Richardson, who 
has been appointed to this chair, i 
chemistry et University College, London, m 1933. 


and of the objects of slag control. As the result of 
these studies, the Sir Beilby Memorial Award 
was conferred upon him m 1956, in recognition of 
his work on the thermodynamic properties of high- 
temperature systems, with special reference to iron 
smelting and steelmaking. x 

On the establishment, through a generous grant 
from the Nuffield Foundation, of a Nuffield Research 
Fellowship in extraction metallurgy at the Royal 
School of Mines, Dr. Richardson was appointed as 
the first Nuffield Research fellow in 1950. In that 
capacity, and with valuable additional support from 
the near ee M a exaied 
form the N d Research Group which is engaged 
in the extension of thermodynamic studies into the 
.fleld of non-ferrous p Now that Dr. 
Richardson has been appointed to this new char, it 
is to be that the investigations under his 
direction will be extended into the hydrometallurgical 
field that is of such growmg importance. The 
eventual expension of the metallurgy department, 
under the expansion scheme at the Imperial College 
of Science and Technology, should enable the Royal 
School of Mmes to increase the supply of extraction 
metallurgiste familiar with the modern trends in 


their profession and so enhance ita reputation as the 
premier school m this branch of study. 
International Geophysical Year: Awards of the 

Polar Medal . 

THa following have been awarded the Polar Medal 
for good services as members of the advance party 
of the Royal Society Antarctic ition for the 
International Geophysical Year: C to the Polar 
Medal, Burgeon Lieut.-Comdr. D. G. Dagliesh, R.N. 
(Sidcup), leader and medical officer ; K. E. C. Powell 
(West Ewell), senior diesel mechanic ; Polar Medal, 
A. R. F. Dagliesh (Sidcup), general duties; Dr. B. 
Evans (Stockport), scientist; Sgt. ©. F. Le Feuvre, 
Royal of Signals (Titton, Staffs), wireless 
operator; D. W. B. Limbert (Finchley), meteorol- 
ogist; Lieut. G. R. Lush, R.N. (Cosham, Porte- 
mouth), general mechanical engineer ; D. R. O. Prior 
(Norwood), carpenter; J. E. Raymond (West 
Norwood), senior ; Major G. E. Watson, 
R.E.M.E. (Bromley, t), chief scientist. 

The were south of latitude 60° 8. fram about 

28, 1955, to February 1, 1957. The efforte 
of the expedition resulted m a notable acquisition of 
new knowledge of the meteorological conditions in 
that region, and, among other subjects, of the 
aurora sustralis-and the habite of the Emperor 
Penguin. 

University of Reading 

Two publications, recently issued, show some 
aspects of the way the University of Readmg is 
likely to develop. ‘Lhe first describes activities in the 
Museum. of Rural Life during 1956 (Pp. 16. Reading :. 
The University, 1957. 1s.) and contains details, 
not only of the exhibits, but also of three in- 
teresting exhibrtions which were arranged at the” 
Museum durmg the year. One of these was ocon- 
cerned with i in the eighteenth oentury, 
another with Welsh woodware and textiles, and the 
last with specialised forma of netting, lining and 
trapping used on the River Severn. The second 
publication (A History of Whiteknighte. By Dr. 
Ernest Smith. Pp. iii+32 (4 plates). Reading : 
The University, 1957. 5s. 6d.) is a fine historical 
account of the origins and development of White- 
knights Park until its purchase by the University in 
1947. With increasing pressure on land in this small 
island, this imaginative act may well lead to the 
University of Reading becoming one of the foremost 
residential universities in Great Britain. Both pub- 
lications have been designed and produced with 
exquisite care and taste. 
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Canadian Journal of Chemical Engineering 


Iw recognition of the growth of the chemical 
engineering profession in Canada the Chemical 
Institute of Canadi is publishing & new journal, 
The Canadian Journal of Ohemical , the 
first issue of which appeared in June. In publishing 
this new journal, the Institute has taken over the 
Canadian Journal of T'echnology, which was published 
by the National Research Council. The conversion 
and renaming of this long-established journal is 
designed to provide additional service to the chemical 
engineermg members of the Institute, and to provide 
& medium of publication for the increasmg amount 
of chemical engineering research and development 
that ig being carried out in Canada. The Canadian 
Jowrnal of Chemical Engineering, which will be pub- 
lished every second month, is edited by W. M. 
Campbell, of the Chemistry and Metallurgy Division, 
Atomic Energy of Canada, Ltd., Chalk River. Sub- 
scription rates are 8 dollars a year; U.K. and U.8.A., 
4 dollars ; foreign, 4.50 dollars; single copies, 75 o. 


Transatlantic Travel 


Potrriaan and Economico Planning published 
“Transatlantic Travel’ (Broadsheet No. 410. Pp. 
85-108. 25. 6d.) on May 20, before the Chancellor 
of the Exchequer announced on June 4 that the 
ordmary travel allowance, at present £100 a year, 
would be available in future for travel to the dollar 
area, in the same manner as for travel m the trans- 
ferable account area. The Chancellor attempted no 
estimate of the cost of this relaxation, but the 
Broadsheet estimates that for an additional dollar 
cost of £5 mullion, 40,000—50,000 more people could 
visit the United States and Canada eash year. The 
Broadsheet, which moludes a list of opportunities for 
study and travel m the United States and Canada, 

inta out that whereas in 1956, 576,000 United 

tates residenta visited Europe, of whom 250,000 
visited Britain, spending more than 80 million 
dollars—or 130 million dollars if travel ig maluded— 
the total annual movement from Britain to the 
United States in recent years averaged about 37,000, 
of whom 10,000 were in transit to Australia or the 
Far East. Of the remainder, 8,500 were business 
men, about 1,200 had government or official visas, 
and 1,000 were on ‘exchange’ visas, mainly university 
professors or studenta. The total cost of travel 
abroad in 1956 was £128 million, of which travel to 
the dollar area represented £5 million, about one- 
third bemg in Canada and two-thirds in the United 
States. The Broadsheet is critical of other obstacles 
to travel, such as the visas required by the United 
States, and the rigorous regulations which must be 
satiafled before a visit to Canada is allowed. It also 
concludes that there is a strong case for extending the 
teacher-exchange scheme to other professions, and 
recommends establishment of a comprehensive agency 
with both the United States and Canada to foster 
such exchanges. Cheaper transport would facilitate 
a wider extensian of university interchange, and much 
more could be done to encourage transatlantic travel 
for gtudenta. 


A New Ferroelectric Materlal 


. Potitus canimus to Bo mada with both methads 

and materials for the storage of digital information. 
Recently the Massachusetts Institute of Technology 
made use of superconducstivity in a storage element 
called a 'oryotron' which occupies little more than 
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0-01 cm? per binary digit (bit) Now the Bell 
Telephone Laboratories, New York, have announced 
a new ferroelectric material, tmglycme sulphate, 
particularly suited to switching and storage. Ita 
coercive electric field is 220 V./am, only one-fifth 
that of either barium titanate, the moet widely 
studied ferroelectric material, or guanidinium alum- 
inium sulphate hexahydrate (G.A.8.H.), a material 
described earlier by the Bell Telephone Laboratories. 
The Curie pomt of the new material 18 47° C. ens of 
barium titanate being about 120? O., and of guan- 
idinjum aluminium sulphate hexahydrate not leas 
than 200° C.), but can be raised to 60° C. or more by 
substituting deuterium for some of the hydrogen 
atoms. times of a microsecond or two, 
such as have been realized also with barium titanate, 
are claimed (guanidinium aluminium sulphate hexa- 
hydrate much more slowly) Tmglyome 
sulphate does not show the fatigue found in barium 
titanate after re ivo dk de ene tales uar E 
polarization for long periods. When a wafer, l cm. 
equare and 0-02 am. thick, has a set of ten parallel 
stripe of metal evaporated on to each of ita two large 
faces, one set at right angles to the other, rt can store 
100 bits and be driven and read by circuits usmg 
transistors. "Eo-risderial id chemidally stable, dos 
not decompose on exposure to the air, and can be 
handied in thin sheete—three valuable secondary 
properties. 


North Pacific Volcanoes 


lx the past two years studies by American and by 
Russian geologists have added greatly to our know- 
ledge of the island arc volcanoes of the northern 
Pacific. In oo-operetion with the Department of 
Defense, the United Btates Geological Survey has 
lately completed an investigation of the eruptive 
centres of Alaska, the Aleutian islands, and the 


Pribilof archipelago (‘Investigations of Alaskan 
Volcanoes”, Bull. U.S. Geol. Surv., No. 1028 A-F, 
_ 1955-56. Pp. 160+21 plates+ 36 figs.); while simul- 


taneously the resulta of comparable work on volcanic 


.and hydrothermal activity in Kamchatka and the 


Kurile Islands has been published in Moscow by the 
Academy of Sciences (Trudy Laboratorii Vulkanologis, 
No. 10, 82, 1955; No. 12, 218, 1956). In the 
Pribilof group, deecribed by T. F. W. Barth (Bull, 
1028 F), the rocks differ from the andesites and 
basalts of the other voloanic centres in showing 
alkalio affinities, thé basio lavas and buffs being 
prod MY basanitic, sometimes with olrvine 

mbs which are presumed to-be derived from an 
exposed periodotite basement. The lengthy studies 
of Kamphstkan and Kurile volcanoes are replete 
with petrographical detail and in particular they 
give much new information on the composition of 
fumerolio gases. Surprisingly, neither the Russian 
nor the Amerioan authors refer to previous work by 
their national counterparts. 


A Geological Garden 


A GĦOLOGIOAL garden constructed at Leeds by Dr. 
D. E. Owen is described in the issue of the Museums 
Journal for May 1957. A site within the grounds of 
Kirkstall Abbey was made available, and an outline 
map of England and Wales was marked by an 18-in. 
concrete path. Large, typical, clean, unweathered 
and uncut specifiens of rocks measuring 3 ft. x 
1 ft. 6 in. were then placed in their correct relative 
positions. Individual labels givmg the name of the 
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rock and rts locality, and a larger descriptive label set 
lectern fashion on an upright post, are provided, and 
a brief geological history of the country is avaiable 
at the nearby branch museum. 


Evaporation from Grass and Vegetables . 
Paxman’s method of caloul&tang from past tem- 
perature, rainfall and sunshine the amount of water 
necessary ın irrigation to replace that lost by evap- 
oration is based on i tal evidence for 
evaporation from gress. It has been hitherto 
assumed, in the application of the method, that the 
evaporation from other crops is the same as that 
from grass. N. E. Rider, of the Meteorological Office, 
“working ın the School of Agriculture, Cambndge, 
measuring the evaporation from bare soil, grass, 
peas and brussels sprouts during the early summer of 
1955, found it was on some days much greater from 
the peas and sproute than from grass. During the 
afternoon of June 18 the rate of evaporation from 
peas was equivalent to a water loss of 7-4 mm. a 
day, more than ten times the rate of 0-6 mm. a day 
from grass and the 0-4 mm. a day from soil. The 
rate from dry, bare soil was leas than from grass. 
Both peas and sprouts formed a contmuous cover 
over the ground. The rate of evaporation was not 
measured directly but by computation from Thorn- 
thwaite and Holzman’s aerodynamic formula relating 
it to differences of wind speed and water content in 
The necessary delicate readmgs of wind and humidity 
were made with three types of apparatus, and most 
of Rider's paper (Quart. J. Roy. Meteor. Soc., 88, 
181; 1957) is devoted to justifying the accuracy of 
-the observations. On one afternoon the rate of 
eve ion was &bout twioe that for which energy 
be provided by the intensity of sunshine 
measured at the nearest station, 60 miles away at 
Kew, but no error could be found in the instruments. 
Rider's work is of agricultural importance for deciding 
how much water to provide in irrigation. 


Lethal Effects on Plant- Cells of Fungal and 
Bacterla| Extracts . . 
A FURTHHR contribution to this theme comes from 

8. G. Fushtey (Annals of Botany, N.S., 21, 278; 
1957). When cucumber and turnip tissues were sub- 
jected to enxyme preperation of otryits cinerea and 
Bacterium aroideas in the presence of plasmolyning 
oqnoentrations of various crysballoids, ing of cells 
was retarded out of all proportion to the slight 
retarding effect on “maceration. When the tissue 
cells were recovered from plasmolysis they regained 
ther sensitivenees to the toxic action. Toxicity of 
mercuric chloride and oxalic acid was also much 
reduced when ocells were plaamolyped. Fractional 
precipitation with various proportions of acetone 
and overes wide range of pH gave preparations 
which varied in activity from one treatment to 
another, but their macerating and toxic actions 
varied together. After ial maceration, plant 
tissues were much more ‘sensitive to the toxic action 
of mercuric chloride or oxahe acid. This is mter- 
preted as moaning that, before maceration is com- 
plete, the toxic principle has been able to reach the 
protoplastio surface and to exert a deleterious effect 
upon ib. The evidence presented gives further sup- 
port to the view that the enryme of the two 
pathogenic organiams which mscerates the host cell 
walls also brings about death of the protoplasts. 
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Brown Library, Liverpool 


To mark the unveiling by H.M. Queen Elizabeth 
the Queen Mother an June 25 of a plaque oom- 
memorating the commencement of the rebuilding of 
the Brown Library as part of the celebrations of ite 
centenary and of the 750th anniversary of the 
creation of Liverpool as a borough, the Crty Librarian, 
Dr. G. Chandler, -has compiled an illustrated booklet 
(Centenary of the Brown Library and ite Satellites, 
1857-1957. Pp. 24. Liverpool: Central Public 
Libraries, 1957) recording the develo of the 
several central libraries of Liverpool, all named after 
benefactors, and other prmoipal donations to the 
Liverpool City Libraries. Bemdes the Brown Library 
iteelf, opened ın 1860 and named after Bir William 
Brown, there are the Picton Reference Library, 
opened in 1879 and named after Sir James A. Picton, 
and the Hornby Library, presented by Mr. H. F. 
Hornby and opened in 1906. The Oak Library, 
opened in 1914, was built to house some of the most 
valuable books given to the city or acquired by 
special purchase, and the Commercial Library, 
opened in 1917, was considerably expanded in 1955. 
Rebuilding of the Brown Library will cost more than : ' 
£400,000, and the area devoted to the temporary 
Technical Library (opened in 1952) will be used for 
the Record Office and local history collections when 
the Hunter Street block is built. The new modern 
building is expected to contam the permanent tech- 
nical and patents libraries ; the general readmg room 
to replace the Christian Street library; a Central 
junior library with meeting and exhibition rooms ; 
& lecture theatre to seet 850, which could also be 
used for public meetings; a large exhibition hall; 
staff and stock rooms; and accommodation for 
the Parente-Teachers—Youth collections temporarily 
housed im Blue Coat Chambers. The anniversary is 
also marked by an exhibition of books,. manuscripts, 
water-colours and prints m the International Library, 
Central Publio Libraries, during June 17 to Septem- 
ber 28. 


International Sclentific Radio Union 


Tua twelfth General Assembly of the International 
Scientifle Radio Union (U.R.8.I.) will be held at 
Boulder, Colorado, during August 22-September 5, 
by invitation of the U.S. National Committee of the 
Union and the U.S: National Academy of Sciences. 
Accounts of the previous meeting at ‘The Hague in 
1954 and of reporte of ite i were given in 
Nature for September 3, 1055, p. 451, il 7, p. 052, 
and September 8, 1956, p. 528. Plans for the forth- 
coming meetmg at Boulder have already been 
announced by the United States organizing com- 
mittee under the charmanship of Dr. J. H. Dellinger, - 
honorary president of the International Saentifio 
Radio Union. These molude preliminary agenda for 
xneetings of the seven commussions dealing, respect- 
ively, with radio measurements .and standards, 
tropospheric and ionospheric propagation, noise of 
terrestrial origm, radio astronomy, and waves, cir- 
cuits and electronics. The president of the Inter- 
national Scientific Radio Union for the General 
Assembly is Father P. Lejay (France). The Union 
is composed of national committees which contribute 
by subscription to its inoome and, as & result, are 
entitled to official representation and partiorpation in 
ite scientific work before and during each General 
Assembly. The British National Committee for 
Beientifle Radio is organized under the auspices of 
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the Royal Society, with Mr. J. A. Ratcliffe as chair- 
man. This committee has nommated a British 
delegation comprising scientista directly interested in 
one or more of the subjects of the commissions de- 
scribed above. This is-the second meeting of the 
Union to be held m the United States, ad 
General Assembly having been in Washington. 
Bonds meos Gal te df epedel PERCHE UE 
nexion with the programme of the International 
Geophysical Year, which starts on July 1. 


Oversea Service Division, Colonial Office 

Tax following appointments have recently been 
made in the Oversea Service Division, Colonial Office : 
S. H. Abbott (superintendent of agriculture, Antigua, 
Leeward Islands), superintendent of agriculture, St. 
Kitte-Nevis-Anguilla, Leeward Islands; B. Butters 
(agricultural chemist, Uganda), soil fertility chemist, 
Uganda; K. 8. Feltham (government chemist, 
Northern Region, ^ Nigeria), federal government 
chemist, Federation of Nigeria; A. Rogerson 
(scientific officer, East African Veterinary Research 
Organization), senior scientific officer, East African 
Veterinary Research Organization; W. E. M. Logan 
(deputy chief conservator of foreste, Tanganyika), 
deputy chief conservator of foreste, Uganda; J. W. 
Barnes (geologist, Uganda), principal - geologist, 
Uganda; E. F. Bradford (geologist, Federation of 
Malaya), principal geologist, Federation of Malaya ; 
J. M. B. Harley (scientific officer, East African High 
Commission), senior scientific officer, East African 
High Commission; P. W. M. Alin (deputy director 
of surveys and lands, Northern Rhodesia), surveyor- 
general Surveys Department, Northern Rhodesia ; 
. W. Gascoyne (senior surveyor, Western Region, 

Nigeria), sey director of surveys, Western Region, 

Nigeria ; M. Younger (chief surveyor, Depart- 
ment of Surveys and Lands, Northern Rhodesia), 
commissioner of lands, Larfds Department, Northern 
Rhodesia; R. W: Butler (veterinary officer, Tan- 
ganyika), veterinary research officer, Tanganyika ; 
A. Orhan (veterinary officer, class I, Cyprus), chief 
veterinary offloer, Cyprus; A. A! Brunt, plant 
pathologist, virologisb, West African Cocoa Research 
Institute, Ghana; J. P. Parmiter, agricultural 
officer, Zanzibar; T. W. Tinsley, deputy director, 
West African Cacao Research Instrtute, 
Federation of Nigerid; R. D. H. Rowe, assistant 
conservator of forests, Keńya ; A. T. Carr, geologist, 
Uganda; J. A. Cole, geologi 
Federation of Nigeria; A. R. 
Northern Rhodesia; P. Ibbotson, geologist, m 
W. J. Jonee-Davioa, veterinary officer, Northern 
Nigeria; Dr. V. Balashor, physicist/chemist, Northern 
Rhodema ; A. E. Cockbain, paleontologist, Cyprus. 


University News : - London 


UmivuasrrY chars of applied mechanics, mining 
geology and technical optics have been instituted at 
the Imperial College of Science and Technology from 
October 1, 1957, to replace existing professorships in 
these subjects. The present holders of the professor- 
ships have been appointed to the newly matituted 
chairs as follows: Prof. H. Ford (applied mechanics) ; 
Prof. D. Williams (mining geology); Prof. W. D. 
Wright (technical optics). 

Sheffield 


Tzu folowing appointmantà in the University of 
&héffield have been made: G. R. Hervey, as lecturer 
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in physiology; Dr. B. B. Argent, as lecturer in 
metallurgy ; D. Parsons, as assistant lecturer in 
physica; B. Truelove, as junior research fellow in 
botany; D. Bryce, as junior research fellow in 
xoology. 

The University has acpi an offer by Mesers. 
-Edgar Allen and Co., Ltd., to establish a postgraduate 
scholarship for study or research to be known as the 
Charles Kingston Everitt Memorial Scholarship, and 
an offer by Mesars. John Thompson, Ltd., of Wolver- 
hampton, to establish a research scholarship in the 


- Department of Mechanical Engineering to be known 


as the John Thompson Research Scholarship in 
Mechanical Engineering. The University has also 
accepted a generous donation of £4,000 from Messrs. 
Metropolitan-Vickers Electrical Co., Ltd. The 
donation will be used to provide equipment for the 
Department of Mechanical Engineermg. 


Announcements 


Mr. ELWYN JoNES has been appointed to fill a 
vacancy in the membership of the Agricultural 
Research Council. Mr. Jones is a inent Welsh 
farmer and & well-known breeder of Hereford cattle. 
He is keenly interested in all scientific developments 
in farming and has travelled extensively, particularly 
in North America, studying farmmg methods. 

Tse following officers of the Saltera’ Company 
have been elected for the year 1957-58: Master, 
-Lieut.-Col. B. B. N. Woodd; Upper Warden, Sir 
Charles Goodeve; Second Warden, E. C. S. Prioe. 


Tan folowing have been elected affioera of the 
Royal Meteorological Society for 1957-58 : President, 
Prof. P. A. ; Vice-Presidents, Dr. A. W. 
Brewer, Dr. C. H. B. Priestley, Dr. R. C. Sutcliffe 
and R. G. Veryard; Vice-President for Canada, |. 
R. C. Graham; Vice-President for Scotland, J. R. 
Atkinson; Treasurer, Dr. J. S. F n; Secre- 
tartes, P. J. Meade, Dr. H. L. Penman, Dr. G. D. 
Robinson (editor) and Dr. A. G. Forsdyke (librarian). 


- Immunology, the official journal of the newly 
formed British Society for Immunology, will be pub- 
lished by Blackwell Scientific Publications, Ltd. 
Contributions to the first issue, which will appear in 
January 1958, should be received by the editor, Prof. 


` J. R. Marrack, Department of Pathology, Cambridge, 


by the end of July. 


A counBBH in photoelasticity extending over the 
academic year 1957—58, and comprising weekly lec- 
tures on the theory and methods of photoelasticity, 
with particular emphasis upon the use of ‘photo- 
elastio methods in ical stress-analyais problema, 
is to be held in the Department of Civil and Municipal 

University College, London, stertmg in 
September. Applications to attend and for further 
details should be made to the Secretary,, Univeraity 
College, Gower Street, London, W.C.1. 


Iw the article in Nature of May 4, p. 900, par. 2, 
line “19, ib is stated: “Records at Table Mountain 
also showed the increased atrhospherio opacity arising 
from the’ Alaskan volcano in 1958 and from the 
explosions of nuclear or thermonuclear bombe". This 
is incorrect. The Report (p. 67) states: ‘Records 
from Table Mountam show clearly the increased 
opacity of the atmosphere arising from the Alaskan 
volcano in 1953.* However, they show no effect of 
increased opacity arising from the explosions of 
nuclear or thermal Badla bomba”. 


RN 


‘VAPOUR DETECTORS FOR 


N. informal symposium on “Vapour Detectors 
for -Gas .Chromatography” was held in the 
Physical Chemistry Laboratory, Oxford, on May 3. 
The meetmg was organized by the newly formed Gas 
Chromatography Discussion Group associated with 
the Institute of Petroleum, and was the first of a 
peries of such meetings to be held twice yearly at 
‘centres throughout the country. More than two 
hundred participants attended and six papers were 
the chairman and local organizer being 

. C. 8. G. Phillips. 

In an introductory paper, Dr. A. I. M. Keulemans 
emphasized the importance of the detector m gas 
chromatography and the necessity for & contmual 
improvement in ite sensitivity. He directed attention 
to the recommendations made at the symposium in 
London during May 19561, concerning the description 
of detector characteristics, and suggested that the 
method described by Dirhbet, Porter and Stross? for 
comparing sensitivities. was generally applicable. 
This expresses the sensitivity, S (in units of mV. ml./ 
mgm.), in terms of the peak area obtained for a 
given weight of a component, but is only suitable for 
use with a chromatographic assembly of column and 
detector. A statement of the noise level, s (in micro- 
volts), is also required. The sensitivity of the detector 
alone is better defined as the minimum detectable 
vapour concentration (y/mL carrier gas), for a gpeoiflo 
signal to noise ratio. Another speaker later com- 
mented that high sensitivity without a reasonably 
small detector volume and short time of response is 
not ioularly useful for chromatographic purposes. 
Dr. emans continued with a brief consideration 
of -the relative merite of the thermal conductivity 
and B-rey ionization detectors. Although sensitive 
katharometers are-comparatively easy and cheap to 
construct (S = 300—1,000, s — 0-20) they suffer from 
two defecta, namely, non-linearity of response, which 
necessitates calibration; and decomposition of 
c Taese defects are 


absolute temperature, but the latter is very. much 
lees sensitive. He had found it completely satis- 
factory to heat the twin-oell with infra-red lamps in 
& simple oven without & thermoetet. Optimum oell 
depths, of the order of 15 mm., are only a fraction of 
the free path length of the B-perticlee in air, and tend 
to decrease with increasing source strength and 
become larger as the polarizing voltage is increased. 
The detector gives a good quantitagive response with 
low vapour concentrations;  oorreótions due to 
ionization croga-section are usually not very im- 
portant. Dr: Boer finally described a modified twin 
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cell detector requiring only a aimple double triode 
amplifler, which was being tried at temperatures 
greater than 2505 C. 

In the second paper, Dr. J. E. Lovelock described 
another balanced twin-cell arrangement, but with the 
radioactive sources in the form of foil and with 
guard-rings on the ion collectors. He claimed, how- 
ever, that the use of argon as oarrier gas allowed a 
gain in sensitivity over the cross-section detector of 
at least one hundred to be achieved. This 18 possible 
because of the unique ionization properties of this 
gas. In common with the other rare gases, argon 
produces, on irradiation, many more excited atoms 
than ions, but the energy of these excited atoms 
is comperatively low (about 11-5 eV.). ditional 
ionization of vapour molecules by collision with these 
atoms occurs, but their energy is insufficient to affect 
any of the contaminants found 1n commercial argon. 
Although a 10-mullourie strontium-90 source was 
normally employed, the higher senmtivity made ` 
possible the use of an 80-microcurie radium source. ' 
With a polarizing voltage of about 700 V. the response 
had been shown to be linear at low vapour conoen- 
trations and & close function of the mole fraction for 


nearly complete and the uniformity of the temperatur 3 
along the column had been kept within 2° C. even at 
an operating temperature of 500° O. Platinum i 
resistance are employed as temperature 
controllers operating in an a.o. bridge cirouit through 
phase-sensitive amplifiers to control the electrical 
i In this way thermostatting to + 0-3 per cent 
the operating temperature is achieved. Many 
difficulties had been encountered in devising modes 
of construction to withstand the large temperature 
changes, perticularly with the anemometer heater 
and thermocouple supporte. The most satisfactory 
heater achieved had a hollow invar 
shaft surrounding a twin-hole porcelain tube through 
which stainleas steel lead-wires passed. These were 
sealed to the ceramic with soda glase. To prevent 
corrosion the inside of the balance had been coated 
with nickel by a non-electrolytio method‘. „An 
interestmg sample introduction system employing & 
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glass-phial crusher was described for use with, the 
equipment. 

The next speaker, Mr. J. R. Bishop, discussed the 
use of directly heated bead thermistors in thermal 
conductivity detectors. He presented data on the 
sensitivity of five different types of elements of both 
British and American manufacture. Using nitrogen 
as carrier gas, S values of 100—600 had been obtamed 
with noise level lower than 10 microvolte. All types 
examined are stable up to 160—180? C. in nitrogen 
but with hydrogen as carrer gas the u: limit 18 
only 100? C. at low bridge currents. ith & bridge 
ourrent of 15 milliamp. m hydro noise appears, 
pe with uncoated beads, and el at higher ourrenta 
irreversible changes take place. A simple arrange- 
ment with a single thermistor supported in an exten- 
sion 8 mm. in diameter at the end of a glass chromato- 
graphio column 1s effective and has a low detector 
volume. It ıs mherently sensitive to flow and this is 
best compensated by using another thermistor in the 
bridge, placed at the end of & second column. With 
the two elements connected in parallel to the apphed 
voltage 15 was shown that the sensitivity was highest 
when the two fixed bridge resistors had values lower 


than the operating reeistanoe of the thermistors. A‘ 


detector with four thermistors connected in a bridge, 
which should give even higher sensitivity, waa being 
constructed. Mr. Bishop directed attention to new 
American thermistors capable of operation up to 
300° C., and illustrated the robustness of modern 
elements by describing how a colleague regularly 
cleans his detector with strong sulphuric acid. In 
conclusion, he commented on the possible use of 
thermistors for vapour detection based on specific 
heat rather than thermal conductivity differences. 

One of the most recent detectors desoribed, the 
low-preasure electric discharge, formed the subject of 
the last paper, by Dr. R. C. Pitkethly. Preliminary 
experimenta with simple discharge tubes simular in 
construction to that used by Harley and Pretorius* 
demonstrated the very high senmtivity of the voltage 
drop across the discharge to small changes in oon- 
centration of hydrocarbon vapours in a stream of 

nitrogen passing through it. Early tubes, with 
platinum electrodes a few centimetres apart, 
were very noisy and showed a poor lmearity of 
response, with tailing of the peaks. These effectes 
were attributed to electrode sputtermg, changes in 
the number of bends m the positive column, poor 
scavenging and pronounced pressure sensitivity. An 
improved detector tube, employing & modifled small 
neon mdicator bulb, had been developed. This had 
comparatively large closely spaced ron electrodes, and 
was run at a pressure of about 3 mm. meroury with 200- 
300 V. across it. A pair of these tubes were connected 
to the ends of two columns with fine capillary tube, 
which provided the neceasary preesure drop. They 
were operated in a ample bridge circuit with a double 
triode impedance changer to enable & standard high- 
speed potentiometric recorder to be employed. With 
this arrangement operated at room temperature, it 
is easily posable to detect a concentration of paraffin 
hydrocarbon gases in nitrogen of one part in ten 
million by volume. In the range C-C. the response 
to paraffins eluted in nitrogen from a column ranged 
from 9 to 88 volt-litree per micromole, rising with 
molecular weight. This sensitivity in the units pro- 
posed eerler is of the order of 3 x 10* mV. ml./mgm. 
with a noise level of -20 mV. 

Before closing the meetmg, the chairman invited 
Mr. R. P. W. Bcott to describe his recent work with 
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the hydrogen flame detector. A mmiature bunsen 
burner-like attachment had been fixed to the top of 
the jet, which produced a pre-mixed flame more 
compact and stable than the origmal diffusion type. 
This, in conjunction with a platinum-rhodium/ 
platinum thermocouple 0-004 in. in diameter on an 
improved support, had produced a marked increase 
in sensitivity. The mmimum detectable ooncen- 
tration was now about 0-07 y/ml. with a signal to 
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TRACE ELEMENTS IN .SOILS, 
PLANTS AND ANIMALS 


ORE than one hundred people listened with 
interest to papers and discussion at & sym- 
posium on trace elements in soils, plants and animals 
which was held m Bristol during April 10-12. Seven 
pepers out of seventeen were contributed by workers 
at Long Ashton. C. Bould spoke on iron chelates for 
control of chloroeis in plante. With fruit trees, good 
resulte were obtained by applying chelates to the 
soil, provided that they were well watered in so that 
they reached the rooting zone before their iron was 
liberated by interaction with calerum. For straw- 
berries or blackourrants seasonal cure of chlorosis 
could be obtained by foliar sprays: & good wetting 
agent was essential. If chelates are absorbed in 
excess by plante there ıs a risk that minor elements 
may be affected. E. J. Hewitt reported that, with 
cauliflower, molybdenum is required not only for 
reduction of nitrate; when toxo accumulation of 
nitrate is avoided, by lymg nitrogen in other 
forms, deficiency of Vu ue ce fees has disturbing 
effecta involving limited growth, reproduotive failure 
and low concentration of ascorbic acid and, in caul- 
flower, symptoms of whiptail. In discussion it was 
mentioned that soil acidity, which is normally 
accompanied by lack of calcium, may cause plant 
injuries due to deficiency of molybdenum or excess 
of manganese and alummium. D. J. D. Nicholas 
reported that in Neurospora and in green plants the 
step-wise reduction of nitrate to nitrite, to hypo- 
nitrite, to hydroxylamine, to ammonia was effected 
by flavin enzymes dependent on molybdenum, on 
copper and iron, on copper and iron, and on man- 
ganese, respectively. An alternative to the final 
step is the non-enzymio reaction of hydroxylamme 
with kebtonio acids, resulting m the forfnation of 
oximee which are then reduced enzymically to &mino- 
acids. That molybdenum is a constituent of nitrate 
reductase hes been shown, because activity of the 
was diminished after dialysis in the presence 

of cyanide but was largely restored by adding molyb- 
denum to the apoenzyme, whereas addition of various 
other elements was without effect. Strains of Azoto- 
bacter and Clostridium require molybdenum and iron 
for nitrogen fixatjon; in some instances vanadium 
or tungsten can replace molybdenum in this process. 
The hydrogenase enzyme, which is primarily iron 
dependent, is not invariably coupled with nitrogen 
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flxation. Speaking of tropical agriculture, R. A. 
Webb noted that preoccupation with the major pan 
nutrients, nitrogen, phosphorus and potesmum, had 
led to neglect of other nutrients which are now known 
to be essential for satisfactory growth of plante. He 
had obtained decisive indications of several ele- 
mentary defloiencies, with pot experiments in the 
Gambia by using subtractive techniques developed 
at Long Ashton. Similar resulta were now being 
obtained in other tropical areas. Successful fertilizer 
Pee EGP ede ee Ue are ees 
òr more essential nytrents. In discussion the 
need was stressed for sound agronomic practices and 
for numerous and widely scattered field experimenta. 
.^ A. H. Williams described an investigation of certain 
organic compounds in plants and their variation with 
nutritional status; it was hoped that in planta 
suffering from nutrient deficiencies accumulation 
might occur .of metabolic intermediates not readily 
detected in normal plants. Using paper chromato- 
iet HB fund unusually large amounts of arginine 
grown at low molybdenum-levela and 
rappio with nitrogen sources other than nitrate ; 
when nitrate was supplied a low content of glutamic 
acid accompenied molybdenum deficiency. With 
. tomato there is evidence that several linked meta- 
bolio processes are dislocated by deficiency of potas- 
sium or calcium or magnesium; this was associated 
with high levels of asparagine and glutdmine and 
marked changes in the contents of malic and nitric 
acida and ‘sugars. In discussion, the bearing of these 
studies on animal nutrition was mentioned. H. M. 
Btevens deearibed the use of paper chromatography 
in the seperation of valency states of biologically 
important metals: the method was applied to the 
preparation of pure cation solutions in known valency 
states which were used to determine valency changes 
in metals enrymio action. C. F. Timberlake 
had found small quantities of copper, zinc, iron and 
lead in the tiseuee of fruit and still leas in fruit juice. 
Copper occurs in polyphenol oxidase, but also occurs 
in ionic association with malic acid and in more 
stable complexes with amino-acids and with many 
phenolic compounds. At acid pH values normally 
found in fruite, only a small proportion of copper 
may be complexed with phenolic compounds: it 
acta as catalyst during their oxidation. In discussion 
it was noted that organic acids give copper complexes 
that differ widely in their stability and presumably 
in their nutritive value. 
M. Fieldes and N. Wells reparted that in New 
Zealand the composition of sweet vernal grasa grown 
- on 250 soil- being studied in a comprehensive 
ona Oh sca s. U take of molybdenum by sweet 
er pista Aces egli ara trit ih 
topeoila and to the nature of the clay minerals, con- 
sisting in'New Zealand mainly of hydrous oxides or 
allophane formed by weathering of primary minerale. 
Allophang contains aluminium in 4-co-ordination ; 
molybdate and-other anions containing oxygen are 
strongly held at broken bond sites in the’ clay and 
are leas released to the plant. 
upteke thus as weathering proceeds :' it 
depends on pH also in a rather complicated way. In 
discussion, attention was directed to the large 
seasonal and other changes in Pe eae of 
that make this kind of study 
was treated by R. L. Mitchell, J. W. 8. Reith and 
Isabel M. Johnston in a con tion from the 
Macaulay Institute. In Scottish soils the ~most 
important factor influencing traceelement avail- 
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ability is ‘the drainage status. Under poor drainage 
conditions the extractable contents of many trace 
elements in soils are increased gnd in certain im- 
stances, notably cobalt and nickel, there is & corre- 
increase in plant uptake. Numerous and 
analyses of plants had shown such large 
changes in mineral content ast different times of 
ing that it now seemed that analysis of, soil 
prove a better guide to long-term plant 
content, provided suitable extractants could be 
found. For this purpose, ethylenediamine tetra- 
acetic acid (EDTA) may be more useful than acetic 
acid. A lively discussion ensued regarding the oom- 
position and analysis of pasture, which depends not 
only on sci] but aleo n the proportion of greas to clover. 
It was mentioned that when pasture is deficient in 
cobalt the ruminant derives little or no benefit from 
soil ingested with the fodder. 

Having in md he Long Adbton work ba a 
involved under the general headmg of soil acidity, 
E. G. Halleworth, E. A. N. Greenwood and Jane 
Auden had grown clover, lucerne and lupin in sand 
and water cultures to study their reactions to low 
calcium- and high manganese- and aluminium-levels 


* and had found serious restriction to growth in planta . 


showing no toxicity symptoms. In experiments with 
subterranean clover, growth was restricted when 
copper was supplied at a low level, but the injury 
was not otherwise icuous; by increasing the 
copper supply a three-fold increase in dry matter 
production was obtained. With low levels of copper, 
phosphorus and molybdenum the plante were perfect 
miniatures. This effect was not confirmed in a later 
experiment: the discrepancy is ascribed to climatic 


- conditions, in that symptoms of toxicity or deficiency 


are most- evident when planta are growing 
vigorously. 
A. Thompson’s paper on the trace-element contents 


of herbage plante was presented by Mr. Brynmor 


Thomas. Supplementing earlier reporta, analytical 
data were given for eight grassea, four legumes and 
four herbs from Cockle Park ; hand-picked specimens 
of eight herbage plants from plote treated with 
fertilizers and manures for fifty years showed no 
large differences in their content of copper or cobalt. 
Samples from the Palace Leys hay plots showed 
differences in trace-element.content that-are ascribed 
mainly to differences in botanical composition. -It ' 
cannot be assumed that minerals in fodder are wholly 
or uniformly available to the animal; for anemio 
rate. grasses are a better source of iron than legumes 
or herbs, but all three are inferior to ferric chloride. 
Aluminium exceeding 200 p.p.m. of the dry matter 
indicates contamination with soil. There was some 
discussion on differences in manganese between A. 
Thompeon's analyses and those of R. L. Mitchell. It 
was noted by E. A. N. Greenwood that variation in 
manganese content of lucerne at Sutton Bonington 
had been traced to variation in illumination. 

HL. A. Robertson and A. W. J. Broome recorded 
that mjection of thyroxine (four sheep) was followed 
by & rise in the level of blood sugar and rapid 
respiration with a slow return to normal, while doamg 
with thiouracil (two sheep) produced a notable fall 
in the level of blood sugar and apparently a leas slow 
recovery. There was an inverse change in blood 
cholesterol. No change was observed in one sheep 
receiving gradually increasing ‘injections of DNOC. 
It is inferred that blood-levels-of oo depend on 
activity of tho thyroid gland, which afecta the basal 
metabolic (SUN In discussion it was noted that 
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both thyroxine and thiouracil form complexes with 


C. F. Mills's on influencing 
copper; utilization the animal was presented by 
Dr. P. The greater of the 


copper in herbage ia in the form of fairly stable 
. Copper in herbage, and in aqueous 


Copper nutrition in ruminants was further dis- 


ins by Ruth Allcroft and Gwyneth 
hip Gbeccved thai ao deficiency in cattle 


deficiency ; he 
pasture does not always lead to swayback. H. A. 
Robertson mentioned a flock of sheep which was 
healthy in spite of low levels of blood copper. J. W. 8. 
Beat ak eto ee ee 
where crops had responded to application of copper, 

but animals showed no daflaienoy in spite of the low 


Classical of cobalt defici ing in 
Connemara were by L. B. O'Moore. The 
disorder oocurs cattle graxing on a calcareous 


tional way of avoiding these troubles is to move 
stock to different grazing areas. However, fortnightly 
selene a: SETE conga pnp bell aes 
coastal sand-blown pastures ; dressing with 
Or oni R Qui DER laud. 

A. D. Osborne has found & moderate degree of 
cobalt deficiency in some parte of north Hereford- 
shire. No severe symptoms appear, but male lambs 
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ee ee ie ED 


dena GF este ids 
deno of cobalt female lambe benefit 


financial importance to the farmer. The investigation 
has been diffloult, since analytical data for soil and 
for pasture do not give a clear picture : limite found 
acceptable elsewhere are not here. 
Oonfirming observations in the United States, 
D. B. Bellis and J. MoL. Philp, by adding zinc to 
the dry feed of 8-10-week-old pigs, obtained spec- 
teoular cures of parakeratosis, a severe disorder of 
ee In dis- 
cussion, ib was asserted that the syndrome is mainly 
due to excessive amounts of calcium carbonate incor- 
pee eee the diet quoted by 
the authors is hi in caleium and low in phos- 
phorus. MR Poe oes een raot 


calcium/phosphorus 
See ee | members visited the Long 
som and the University of 


Bua veces debeo a tees es ae 
artificial Gi Tis eed web eel and 
Dairies, Lid. The organized jointly 
HE a eae up and the Bristol Section of 


the Society of Ohemical Industry. The organizers 
owed a particular debt to Prof. T. Wallace and his 
colleagues for the success of the ing. The papers 
and discussions of the symposium appear in a 
supplemen issue of the Journal of the Sotenoe of 
Food and Agriculture later this summer. 


^ 


SEMICONDUCTORS *' 


"DS de oue cree (1956) Meeting of the 
Physical Society, organized with the assistance of 
Britiah Thomson-Houston, Ltd, was “ 
tors". The report* of the meeting has now, a little 
gius been published ; it contains all but one 
the ‘twenty-three papers read, but not the 
dise nr 
Prof. N. F. Mott opened the meeting with his 
ideas on the transition to metallio on via 
impurity states in a semiconductor. Hoe sought to 
show that in an array of monovalent atoms, the over- 


monovalent dissolved atoms will be sudden, may 
have to await & sample of & semiconductor with 
regularly donors or acceptors. 

speaker introduced the idea of a ' Bemi- 
oonductor bond’. Ib does not exclude one (A) of 
the two atoms of a compound AB having incomplete 
s- and p-orbitels, provided there is no bonding together 
of the 4 atoms. Some predictions 
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Almost all the other papers dealt with practice— 
technology and measuremente—or with the proper- 
ties of junctions. In the main they consolida of 
clarified earlier work, or directed more detailed atten- 
tion to outstanding problems; some contamed 
comprehensive measurements. Only a few of the 
many points made can be reviewed here. 

Improved trace-analysis has been needed to assist 
the purification of silicon. ‘The common donor 
elements can now be estimated to 1 part in 10’ by 
methods using redioactivation; equally sensitive 
methods are still lacking, however, for two acceptor 
elemente, boron and aluminium. The rates of evapor- 
ation of donor and acceptor elementa from molten 
mlicon have been measured ; when proper attention 
is paid to them, as well as to segregation constanta, 
control of resistivity of single crystals grown from 
the melt is much improved. Carrier life-time m 
silicon is markedly dependent on injection-level ; 


0:7 eV., pomt to the current amsmg in a surface 
channel. An analysis of & model of a p-n rectifier, 
intermediate between, the one-junotion (p-n-ohmio) 
and two-junction (p-n-n+) models, was presented ; 
it, too, predicted a two-component forward current- 
voltage relationship, I œ exp (qV/kT) at small volt- 
ages and I œ exp (qV/2K T) at large voltages. 

The non-ohmic conductivity of n-type germanium 


greater than, 10* V.jom. For fields between 104 and 
6 x10* V.[om. it is so pronounced that the electron 
drift-velocity changes very little; ^ thereafter 
avalanche multiplication sete in. Many of the proper- 
ties of small-area diodes can be explamed by these 
phenomena alone. 

There were contributions on noise—an endeavour 
to detect shot-noise—surface conduction and the 
Ettingshausen effect, all in germanium. 

Compound serhiconductors also received attention. 
Extensive measurements were reported for indium 
antimonide and indium arsenide—for both of whioh 
some degeneracy remained at all temperatures even 
in the purest samples—and for gallium arsenide of 
improved purity, many donors having been removed 
by zone-refining. Measurementa of photo-effects in 
indium antimonide were used to deduce carrier 
mobilities, pẹ and pa, and life-time. There was 
marked dependence of p, on hole-concentration in p 
material; life-times were short, lees than 0-1 micro- 
sec., at room temperature. The spectrum of recom- 
bination radiation from indium antimonide has now 
been measured ; because the absorption spectrum of 
thin specimens enables & value of radiation life-time 
of about 0-8 microsec. to be deduced, which is little 
more than some experimental values of carrier life- 
time, it was concluded that recombination in indium 
antimonide may be mainly radiative. 

The electron contribution to the thermal conduc- 
tivity, ab room temperature, of an impure sample 
of indium antimonide (Hall constant 2 x 10-* em.*/ 
coulomb) was calculated to account for the observed 
increase above the value for a pure? sample (5 x 10-* 
em.*'/ooulomb). However, whereas the electronic 
contribution in extrinsic bismuth telluride conformed 
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with existing theory, the contribution in intrinsic 
maternal was more than expected, probably due 
to the transfer of ionization energy down a thermal 
gradient. 2 

The nuclear resonance of indium-115 in highly 
degenerate n-type mdium antimonide was shown not 
to differ in frequency from that m intrinsic material 
(that is, the Knight shift was absent); an adequate 
explanation,lies in the very small effective mass of. 
conduction-electrons in indum antimonide. The 
size and shape of the resonance are sensitive to cold 
workmg of the crystals and to the addition of tellurium 
as & donor. 

The many informal discussions, possible because the 
audience was m residence, continually stressed the 
need for more frequent, similar, meetings. The 
subject has entered so many fields of science and 
technology, and so quickly fids new applications of 
effects, that the workers in the field, many of them 
young, have difficulty m keeping themselves 
adequately mformed. J. R. TILLMAN 


THE WHISTLED LANGUAGE 
OF LA GOMERA 


A GOMERA is one of the Canary Islandeg, lying 


- in the Atlantio off the west coast of North Africa. 


It is inhabited by some 30,000 Spanish-speaking 
people, scattered over the island in many tiny hamleta 
and four little towns. The island, volcanic in origin, 
is distinguished by a rugged and peculiar topography. 
It has the general shape of a big tent ; from a central 
peak some 4,500 ft. high it slo down on all sides 
to sheer cliffs at the sea’s edge. gorges radiating 
from the centre cut up the terrain. It is a difficult, 
mountainous country where two points only 500 
yards apart as the crow flies may be as much as an 
hour apart in walking time. Apart from a single 
road, which Imks San Sebastian, the capital, with the 
other three towns, the only means of travel between 
most pointe on the island is by rough paths which are 
little better than goat tracks ; communication on the 
island is a great problem. 

But the Gomeros do communicate freely, across 
their ravines and from the valleys to the mountain- 
tops. The method of communication has been 
described m an article by André Classe (Sot. Amer., 
196, No. 5; May 1957). Long ago the Gomeros 
contrived an elegant solution to their problem: 
namely, a whistled language by which they speak to 
each other across miles of disjomed terrain. The 
silbo, as this language is called, is not a mere code or 
signal system but a version of Spanish. It has extra- 
ordinary carrying power: it can be heard and 
understood clearly over far greater distances than 
shouted talk. On & windleas day any practised 
silbador can be heard more than a mile away. A 
good performer can whistle meseages three miles or 
more. 

On Le Gomera, goatherds on widely separated hills 
carry on sibo conversations merely to pass the time. 
They whistle long sentences and even make jokes. 
During the Spanish Civil War in 1986-39 Gomeros 
were used occasionally for communication at the 
front ; but the practice was discontinued when it was 
discovered that there were stlbadores on both sides, 
so that the degree of secrecy was not high. 
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This curious medium of communication owes ita 
existence to the geography of La Gomera. It goes 
back to the aborigines who inhabited it before the 
* Spanish arrived in the fifteenth century. The 
aboriginal residents in the Canary Islands, called the 
Guanches, had developed a whistled form of their 
aera for communication in their territory, then 
so thickly wooded that whistles were the only kind 
of ‘talk’ which could be transmitted for any distance. 
The stlbo is based directly on the Spanish language 
and ıs learned effortlessly and as a matter of course 
by most Gomeros. Children oe ee pneus 
sibo as naturally as they pick up spoken Spanish 
dee Pee bU hee ee ee 
their own name in stlbo before they are a year o 
The fact that the whistled language depends only 
on pitch explains why it can be understood at much 
greater distances than ordimary shouted speech. 
The sounds of ordinary speech are oo waves 
conteinmg a number of harmonica. t makes 
such speech unintelligible at & distance is the loss of 
the weak harmonics and transients. On the other 
hand, & whistled signal, the meaning of which does 
not depend on timbre but is determined solely by 
pitch, will be understood perfectly so long as it is 
heard at al. . . . 

How does the silbo, uamg only variations in the 
Pie See ae a the Arends) oF DIM T 
t is fortunate that the language ie Spanish; it 


comperatively few different vowel and consonan 
sounds, and relatively little contribution to meaning 
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is made by streas, rhythm or intonation. All the 
silbador has to do ia put the tip 5f his tongue against 
his teeth, start whistling dnd, at the same time, try 
to articulate words aa if he were speaking normally. 
A practised silbador can whistle intelligibly every- 
thing he can say im the Spanish ige. The 
whistle does not differentiate all the consonants in the 
spoken language, but when the silbador whistles 
words and sentences, the context makes his meaning 
unambiguous. Like ordinary speech, the silbo ia 
differentiated into dialects and even individual 
styles. Each silbador has hia own delivery. 

Nothing better illustrates how commonly the 
Gomeros use the ibo than an-experience Classe 
had one day in the wilds of the middle of the island. 
He was climbing the central mountain and all around 
in the woods were blackbirds whistling, not ther 
own bird songs but, unmistakably and with excellent 
articulation, the stlbo for the names ‘Felipe’, ‘Alfonso’, 
‘Frederico’ and go on. In each case the bird prefixed 
the name with the attention-calling sound ‘ah’, 
which invariably precedes a call in the stlbo. 

The sibo of La Gomera is by no means the only 
whistled language in the world; but it is the moet 
explicit. Other whistled forms of communication, 
found in-Mexico and some parte of Africa, are made 
up of the tones, isolated from the other elements of 
speech, and convey meaning by & kind of musical 
accent. Generally speakmg these other whistled 
languages are far leas accurate, lees explicit and more 
limited in power of expression than the subo. The 
silbo is of great interest to a linguisb because it does 
without what is commonly thought to be the one 
indispensable feature of normal speech: namely, 
variation -of tone quality. 


PASSIVATION OF IRON BY CHROMATE SOLUTIONS 


TOM MONS in this Laboratory! and else- 
where’, of the amount of chromium in the 


Chemistry Research”) 

has been delayed because of some uncertainty con- 
ing the effect of the method of preparation of 
with chromrum-51) on the absolute figures for uptake 
of chromium, though it has been apparent for some 
time that the figures obtained have given useful 
relative resulta. (It ia desirable to record here that 
slow precipitation of trivalent chromium in some 
earlier solutions! led to an incorrect conclusion oon- 
cerning the effect of concentration of chromate on 


passivity, and film growth at room temperatures, it 
now seems opportune to publish an abbreviated 
account of some of these resulta. 

A family of curves has been obtained (Fig. 1) by 
plotting uptake of chromium against log,,(t, + 1) 
(where i, is time of immersion in chromate), for 


various times of pre-exposure of the specimens 
to air (f) before immersion. The nature of this 
family of curves has been interpreted as follows. 
The curve for.the relatively short time £, = 5 mm. 
shows that uptake of chromium is a linear function of 
the logarithm of time. If it is reasonably assumed 
that the chromium, which has been detected only as 
Or** (presumably in the form of Cr,0,), 
a constant proportion of the growmg film, this 
relationship with time also applies to the film 
growth. The remainder of the curves (ię greater than 
5 mm.) show the same ‘logarithmic’ film growth in 
chromate solution, but are di downwards . 
because growth of the oxide film had already started 
in air before immersion of the specimen in the 
chromate solution; & straight line plot of growth 
v. log (time) can only be obtained if both growth 
increments and time are measured from the moment 
of start of growth. It can readily be shown that 
uptake curves for chromium (4 not negligible) 
should, starting from & common origin, become 
parallel to the original straight line (4, negligible), 
when #, is very much larger than tẹ and that, 
further, this parallel portion will be displaced down- 
wards by an amount proportional to the growth 
already present at the new starting point. It has, in 
fact, been found that this downward di t is 
proportional to log;,(& + 1) for the various curves, 
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thus demonstrating, m addition, that oxide growth 
in air before immersion 1s also & linear funotion of 
the logarithm of time. 

Since film growth in air and im chromate solution 
are both linear fimotions of log (time), differmg only 
in their rate constante, it is concluded that the 


has 
extension of a theory of Mott’. 
extended theory, the rate of growth of very thm 
films is controlled by electron transfer through 
the film. Provisional estimates of the thickness 
of the films after some two to three weeks growth 
in “air or chromate based on a ratio of iron to 
chromium in the ,‘chromate-grown’ film of 3:1 are 
of the order of 40-60 A. imi calculations 


await further 
take of chromium and-on iron chromium ratlos in 
We thank Dr. F. Wormwell and other colleagues 
in the Corrosion and Radiochemical Groups for usefal 
discussions and the Radiochemical Group for estim- 
ating the radioactivity on the specimens. The work 
part of the corrosion research 
of the Ohemistry 


and of the 
Kingdom 
Supply. * 


of the Australian Department of 


* Geoonded from Defence Standards Laboratories, Department of 


Supply, Sydney. 
1 , D. AL, and Stove, JR. E., Chem. and Indust., 171 (1961). 


Mon., 
» “Chemistry Research”, 1953 ; 19854 ; 1085 THLALB.O., London). 
` «Hanfe, K., and Ilechner, B., Z. Nisktreobem., b8, 383 (1064). 
D N.F. J. Inst. Metals, 06, 533 (1039); 
1175 (1980). 
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Worx subsequent to that described above has 

that the rate of uptake of chromium, 
and henoe presumably the rate of oxidation by 
chromate ion, is considerably influenced by tbe” 
amount of oxygen in the solution (Fig. 1). The 
rate in & solution saturated with nitrogen is more 
than double that ooourring in the same solution 
saturated with oxygen. It would appear that oxygen 
and chromate ions compete in oxdising the iron 
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Reference to Fig. 1 in the previous communication 
shows that the curves all cut the chromium uptake 
axis ab approximately the same pomt, representing 


carresponds approximately : 
(virtually) independent of the age of the oxide film 
ab the moment of immersion. Points on the curve 
near the origin have now been obtained (Fig. 2) and 
olearly show the rapid formation of this layer before 
the true ‘logarithmic’ film growth begins. 

The picture of inhibition by chromate can now be 
moagined somewhat as follows. Immedia on 
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immersion of the iron or steel in.the chromate 
solution, an adsorbed layer containing chromiun ions 
eis formed. This is followed by 'logarithmio' growth 
of an oxide film, with an adsorbed film always 
present. It is not possible, at this stage, to dis- 


. tinguish between the relative contributions, towards 


inhibition, of the adsorbed layer and the chromium- 
containing oxide film, since both are always present, 
though it is known that the longer the period of 
immersion, that is, the thicker the oxide film, the 
greater the degree of protection}. 

This work is continuing and will be deecribed in 
detail eleewhere. 

We thank Dr. Wormwell and other colleagues in 
the Corrosion and Radiochemical Groupe for useful 
discussions, and the  Rediochemical Group for 
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estimating the radioactivity on the specimens. The 
work was carried out as part of the corrosion research 
programme of the Chemistry Research Board, and 
this communication is published by permission of 
the Director of the Chemical Research Laboratory, 
Department of Scientific and Industrial Research, and 
of the Office of the High Commissioner of Indis. 


D. M. BRASHER 
C. P. Dz* 
Chemical Research Laboratory, 
Teddington, : 
Middlesex. 


* Guest worker from the Dafenes Science Organization, India 
(Asam 08 Oo. Boholarship). 


1 “Chemistry 1961", 18 8.0. Tandon, 190 1952). Worm- 
vul Oke an nal, B68 (1053), reporting Work of Brasher, 


BINDING IN H/EMOGLOBIN AZIDE AS DETERMINED BY ELECTRON 
RESONANCE: 


Electron Resonance Studies of Hsmoglobin 


Azide and Hydroxide Derivatives . 
OUS investigations" of the ionically bound 
acid-met- and fluoride hæmoglobin derivatives 
have shown that electron resonance methods are 
able to' give very precise information concerning both 
the orientation of the hem planes and also the 
- binding of the iron atom to its immediate neighbours. 
We have now made a series of detailed measurements 
on the ‘covalently bound! derivatives and some of 
the mitial resulta are summarized here to illustrate 
the further mformation that can be deduced. The 
experiments have been carried out in the manner 
"previously described’, with radiation of emcies 
of either 25,000 Mo./s. or 86,000 Mo./a. and at li 
hydrogen temperatures with the d.c. magnetic 
rotated around the crystal under investigation. 

If the iron atom is held with strong covalent dtsp 
octahedral bonda, two of the 3d orbitals will bo usad 
by bonding electrons and the five magnetic electrons 
of the ferric ion will be left with only the three 
` remaining 3d orbitals to fill, and hence will pair in 
two of these leaving a aingle unpaired electron spin. 
In terms of the more precise molecular‘ orbital 
picture, this is equivalent to a large splitting pro- 
duced between the dy and dt levels (or, in Mulliken’s 
notation, the e, and fg levels respectively) of the 8d 
configuration, so that the five electrons will fill the 
daydys and dr, orbitale of the ty group, and do not 
enter the e, levels. The single unpaired spin should 
therefore produce one electronic transition per iron 
atom, from the lowest Kramers’s doublet, with g 
factors across the free-spin value. From a 
detailed analysis (following communicetion) of these 
g-values it is then possible to deduce which of the 
tış levels is lying lowest, and to obtain some idea of 
what type of c- or x-bonding is therefore to be 
associated with the iron atom (see the following 
communication). 

Quite apart from this information on the chemical 
binding, further details on the structural symmetry 
r eae a es tae eek 
Since, Che) Vanes eh vain dio. Iren: ds, asia 


symmetry, ag in the ionic derivatives. Three mutually 
icular axes are therefore individually defined 


- by. the resulta and these can then be correlated 


between different crystal forma to indicate equivalent 
directions within the hsm plane im different crystals. 
The results thus give information, not only on the 
orientation of the plane of the hwm group, but also 
on directions within the hem group. 

The azide derivative has been studied in most 
detail so far, and plote of the. variation in g-value 
have been made for three perpendicular planes and 
for the plane of the ham group in both type A and 
type F crystals’. Singe the azide derivative oan 
be obtained by com the acid-methsemoglobm 
crystals in situ, -it is very useful to take the con- 
version to only partial completion and study both 
Bpectra in the same crystal. The variation in g-value 
of the acid-methsmoglobin derivative can then be 
used as & very sensitive check on the orientation of 
mS pany ee eee nee p yate ee 
constant at 6-0 when the magnet is rotated: aro 
the hrm plane itself. From a careful analyms of 

Who relie dle ~variation in g-value of the azide 
ee a ee 
deduced, and this is shown in Fig. 1. The maximum 
value of 2-80 is in the direction of the hem plane 
normal, with the other two axes lying in the ham 


plane iteelf. 
Theoretical analysis of theee resulta shows that 


the day orbital must be lying lowest in the tag group, 
972-80 





..80 


some 600—1,000 am.-! below the d orbital. "This, in 


gunohu! aysninctry can be bese cape Dy quonia 
. being 
the angle to the hæm normal and 9 that between the 


other 
hæm plane for the di crystal types. 

.The myoglobin and hæmoglobin hydroxides are of 
particular interest, as on initial conversion from the 
&oid-methmmoglobin derivative & g-value variation 
identical to that of the azide derivative is obtained. 


electronic trankition with a much larger 
variation in g-value, showing ines a new type of 
chemical bond is formed at a certain pH value. 
Further work is m hand to elucidate the exact con- 
ditions at which this occurs. Other derivatives are 
also being studied so that a-detailed picture of the 


molecular orbital patterns and symmetry of the . 


surroundings of the iron atom can be obtamed. 
We would lke to thank Dr. J. O. Kendrew, Dr. 
K. A. Munday and Thelma M. Haughton for & supply 
of large single crystals. 
^ J. E. Grpson , 
D. J., E. INGRAM 
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Theory of Electron Resonance In Ferrihmmo- 
` globin Azide 


IN the communication, g-values were 
reported for ferrihssmoglobin aside: Here-I give & 
theoretical interpretation of them, using the simplest 

le model for the five d electrons—that obtained 
y considering the matrix elementa of the spm-orbit 


coupling, magnetic field energy and a rhombic dis- ' 


tortion along the Oartesian axes within the six- 
dimensional manifold á formed. from pure 3d 
orbitals (see Howard}, Stevens", Bleaney and 
O’Brien”. Such & discussion is very illuminating 
and probably giyes the main qualitative features of 
the situation adequately. It is hoped to publish & 
more detailed treatment at & later date. ` 
The z-axis 18 at right-angles.to the hmm plane and 
we quantize the d orbitals with respect to it. Thus 
| m > representa & 3d orbital with | = mA, and we 
write a8‘ for the spin functions with m, = 4, —4 
respectively. The three orbitals belonging to the 
representation tag of the aemociaged cubic group are 
then |12, | — 1> and [C> =472 (12> — 
, we denote the states of 
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‘of the electron missing from the i$, closed shell 


Thus [le > stands for | 18, — la, — 1f, Ca, (B>, 
etc. Then we suppose dry, dys, dey to have energies ° 
— 47, 4V, A respectively (again these symbols all 


-represent holes in $5 not single-electron functions). 


The spin-orbit energy is then — à Ls (with à œ> 0) ` 

and we have two 3 x 3 matrices (see ref. 3) for 

determining the zero-fleld energies and eigenfunctaons. 

PAN two matrices are conveniently oombined in 
l. E É 


Table Í. MATRICES FOR THE GROUND MAXIFOLD or H4MOGLORIN 
3 AMIDE IN ZERO MAGNNTIO 


Fup 











The ground doublet, then, must be of the form 


Qjt-4|1z2 -B|t8» --C|— 1a, 

$7—4|—182»—B[ta +0 ]|18->, 
with g«v&luee . 

ge = 2| (V2 A + B) (20 — B) |, 


gy = 2| (2A +B) (20 + B)|, 
gs = 2| |(24* — B?) | (eee ref. 2). 


Without loas of ity we take'A, B, O real and 
(4/2 A + B) positive. Putting p = 4/2 A + B we 
readily find g3 + g$ + g3 — 4p* (4 — p*), whence, 
using the values observed by Gibeon and Ingram, 


g = (1-72, 2-22, 2-80), p = 1-504 or 1-319, A simple - 
way of obtaining A, B and C is to use these p and 

the observed gz. Then there turn out to be just two 

solutions with A! + B! + O* = 1, one for each value 

of p. I give the resulting g-values in Table 2. 

It is clear that we should take p — 1:819 and then 

the with experiment is com le with: 
that obtaimed*® by the'same model for K,Fe(CN),, 

and might be improved ahghtly ‘by a more judicious 

fitting of parameters (the particular method of fittmg 
adopted by Bleaney and O'Brien? gives worse agree- 

ment in our case, however). - 


Table 2, CALCULATED AND OBSERVED g-VaLUES FOR FlawocLonur 
AXIDA (fs ASSUMED) 











For p = 1-319, it transpires that (A,B,C) = 
(0-842, 0-128, 0-525), and smoe these values give 
p+ aa eigenfunctions, we can work back and use the 
matrices shown in Table 1 to give us relatibns 
between the values of V, A and X. Doing this, one 
obtains V = — 2-26 ìà, A = 8-32 X. Using the 
matrices of Table 1, we can then work out in terms 
of à the relative poertions of the three Kramers’s 
doublets. The resulte are summed up in Fig. 1 with 
energies in terms of A and, m bracketa, in am. 
assuming that X = 435 cm.-! (from free-ion data ; 
there is a possibility, however, that à might be as 
low as about 280 cm.-', at least in K,Fe(ON), (see 
ref. 8) ). 
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Fig. 1. Hnergies in hemoglobin azide derived from observed 
p-values (d-functions are holes in 4.) 


Fig. 1 refers to holes in the i$, shell and so, for 


one-electron “functions, "we have the result that 
adjacent pairs of the three functions (dey, dze, dys) 
are separated by approximately amounts (of 
some 600—1,000 cm.-!) and with lying lowest. 
This is remarkably interesting, for one might have 
the reverse to be true, on the grounds that 
ig vean i Deus SpuedebE: wiih poy Of te poore 
ee Oe ee ee with 
ring, and probably, at least for one of 
ee eae oe attached to the iron. 
Then should not de, be the least rather than the 
most stable ? 

I cannot go into this problem in detail here, 
but pomt out that the anomalous result may be, at 
least in pert, due to the dey orbital being fairly well 
away from the directions’ in which the negative 
charge of the ligands is mainly concentrated. In the 
plane of the hsm the nitrogen electrons which are 
not c-bonding with Fe are tied up in the N—C 
c-bonds. However, out of the plane of the hem the 
nitrogen z-eleotrons are probably on the whole closer 
to the iron atom.. Of course, I realize that the 
N—-0 o-bonds also can be oombined to give an 
orbital around the nitrogen atom of x-type with 
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respect to:the Fe—N bond—I suggest, however, 
that there may be a larger electron density m to the 
porphyrin plane (see ref. 4) and also that the N—C 
c-bonds contract slightly under the influence of the 
carbon nuclear charge so that the n-type nitrogen 
orbital obtained from them is not pure 2pm. 

With such an interpretation one would say that 
the total effect of r-interaction in this case is to raise 
the energy of the interacting d-orbitale. If so, then 
it may be that the least stable orbital, dy, is that 
which is the most exposed to x-interaction and 
therefore if there is an iminazole ring attached to the 
iron atom ib lies in the as plane. Another way of 
putting this is to say that the direction of the smalleat 
g-value lee along the orthogonal projection of the 
plane of the iminazole ring on the ham plane. I 
emphasize that this final deduction ig very tentative 
indeed and is really only inserted to provoke dis- 
cussion. It does, however, underline that electron 
resonance and ite interpretation afford a possibility 
of finding even such intimate details of the environ- 
ment of the iron atom as the orientation of the, at 
present hypothetical, iminarole ring. . 

Y am greatly indebted to J. F. Gibson and D. J. E. 
Ingram for making the experimental data discussed 
here available to me prior to ite publication. 


J. 8. GarrrrTE 


King’s College, Cambridge, and 
Department of Theoretical Chemistry, 
. University of Cambridge. 
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MUTAGENIC RESPONSE TO THE ALKYL-METHANESULPHONATES 
DURING SPERMATOGENESIS IN DROSOPHILA MELANOGASTER 


By Dr. O. G. FAHMY and Da. MYRTLE J. FAHMY 
Chester Beatty Research Institute, Institute of Cancer Research, Royal Cancer Hospital, London, S.W.3 


Introduction 


CA are ot gonetis damage Bidu by. n given 
dose of & mutagen in a cell population undergoing 
differentiation varies with the cell stage at the time 
of treatment. Thus when an adult Drosophila male 
is injected with a single dose of a chemical mutagen 
and then its germ line is-fractionated by repeated 
matings to successive virgin females, the mutation- 
rate shows significant variations in the successive 
broods. Since the sperm used in the successive 
matings must have been derived from progreesively 
younger germ oells at the time of treatment, the 
fluctuations in'the mutation-rate have been attri- 
buted to differential genetio response of the stages 
of spermatogenesis to the action of the mutagen. In 
this communication it is intended to analyse this 
pattern of genetic response to the action of different 
&lkyl-methanesulphonatee, and to reveal how far 
i ce aa re oE a abai 
of mutagenesis. 


Brood Technique and Cell-Stage Utilization 


The testis of an adult Drosophila male presenta an 
uninterrupted of differentiation from 
spermatogonis through spermatocytes and spermatids 
to mature sperm’. Any attempt at fractionating this 
contmuous germ line into seperate oell stages by 
repeated matings i$ bound to be very rough and 
approximate. Indeed, we have shown that even for 
the same mutagen and the same stram, significant 
alterations in the brood-mutation pattern may occur 
in replicate experiments?. Nevertheless, it was 
possible to trace most of the factors responsible for 
the above variations, and modify our technique so 
as to eliminate or reduce the variables. Reasonable 
consistency ‘has been achieved when great care was 
exercised in standardizing the experimental method, 
both in relation toethe animals themselves and the 
mating procedure. We therefore developed a standard 
brood techniqueb? in our laboratory and applied it 
for all the mutagens investigated. The males used 


` 





1. Bex-linked reoessive lethals In successive broods for 
ethyl methanegulpbonate curve A), and methyl methanesulphon- 
. ais (curves B C); based on data in Table 1 


were from the Oregon-K stock and were selected at 
an age of 80-5 hr., and weighed 0-8510-05 mgm. 
The compound under test was diseolved in isotonic 
saline (0-4 per cant sodium chloride) and injected 
intra-abdominally around the testes. The oonoen- 
tration injected was as & rule well below the L.D.50- 
level. Each male received practically the same volume 
of solution, which was 0-25-+0-05 pl. The treated 
males were always mated 24 hr. after injection go as 
to allow the flies to regain their vigour and activity. 
The fractionation of the progeny into broods was 
undertaken by repeated matings to 3-day-old females 
every three days (calculated from the day of treat- 
ment), either in pair cultures, or m mass cultures 
with a sex-ratio of unity. The cultures were kept at 
& constant temperature of 25+1° C. Under such 
conditions, it has been shown*? that sperm ejaculated 
in the firs} four matings (4 broods: 12 days after 
treatment) has been derived from poet-meiotio germ 
cella (sperm and spermatids), whereas sperm utilized 
in later matings (5th brood onwards: more than 
12 days after treatment) has been derived from 


Table 1. BNX-LINKND Rucmestya VISIMLES AWD 
' Herms OF 
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meiotic and premeiotic germ cells (spermatocytes 
and spermatogonia). The mutations which have 
been scored in the experimenta to be reported here” 
are the sex-lmked recessive lethals and visibles 
detected by the Muller-5 technique.. 


Brood-Mutatlon Pattern of the Alkyl 


- Methanesulphonates 


The mutation yield of the various steges of sperm- 
atogenesis under the effect of ethyl methanesul- 
phonate (O.B. 1528: CH,CH4080,CH,) and methyl 
methanesulphonate (O.B. 1540 :~ CH,08O,CH,) haa 
been investigated by our standard brood technique 
and the results are summarized m Table 1 and Fig. 1. ' 
There is & convincing similarity in the brood-mutation 
pattern of the two onates presented. The 
general tendency is that mutetion-rate decreases 


' the later the brood. At the higher doses for both 


compounds (curves 4 and B, Fig. 1), and in spite of 
the non-significant fluctdations in the first four 
broods, & gradual fall in the mutation-rate is clearly 
discernible. This fall then proceeds at a much sharper 
gradient from the fourth to the fifth brood, and the 
low mutation-rate thus reached is maintained to the 
end of the experiment at the seventh brood. At the 
lower dose of the methyl ester (curve C, Fig. 1) the 
fall in the mutation-rate is gradual and almost linear 
from the first to the seventh broods. The decrease m 
the mutation-rate the later the brood (and, there- 
fore, the younger the germ oell at the time of treat- 
ment) has already been ascertained also for the di- 
(methanesulphonoxy)slkanes‘. It is, therefore, oertain 
that the above general trend is characteristic of the 
various compounds of the alkyl methanesulphonate 
series, irrespective of whether the molecule is mono- 
or di-functional as regards the sulphonoxy groupe. 
From the above brood-mutation pattern, and from 
previous considerations as regards the speed of 
utilization of the stages of the germ line in our 
standard brood technique, the following: conclusion 
emerges. The alkyl methanesulphonates are most 
‘active on the later stages of spermatogenesis (sperm 
and latest spermatids) ; the response decreases the 
earlier the stage of germ cell dnferentiation, almost 
reaching the control level among the earliest germ 


. cella, the spermatogonia. 


The yield of the sex-linked recessive visibles in the 
successive broods under the effect of the alkyl 
methanesulphonates follows essentially the same 
trend as the lethals (Table 1). Likewise, the sperm 


LarHALS IXDUOAD IN THE SUCCESSIVE BROODS UNDER TUER HFFROT OY THE ETNYL 
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and latest spermatids give the highest yield of visibles. 
The overall ratio of visibles to lethals shows some 
variation among the various sulphonates. For both 
‘he mono-functional methanesulphonates (the ethyl 
and methyl esters) this ratio is 0-26 + 0-01 (Table 1) 
and is, therefore, mgnifloantly higher than for the 
di-(methanesulphonoxy) alkanes, where it is 0-12 + 
0-02 (see ref. 5). It is to be noted that thig ratio, 
even for the mono- honates, is lower than 
that for 2-ahloroethyl methaneeulphonate (C.B. 1508), 
which gives an overall ratio of 0-42 + 0-02 (see 
ref.-6). 


Mechanism of Mutagenesis under the Alkyl 
Methanesulphonates 


In a recent communication’ we directed attention 
' to the fact that for 2-chloroethy! methanesulphonate, 
the highest mutagenic response was m the very early 
germ cells (utilized more than 12 days after treat- 
ment), and the lowest was in mature This is 
the reverse situation to that produced with ethyl 
methanesulphonate, or indeed any other mono- or 
di-methanesulphonate. so far investigated in our 
laboratory, where the maximal effect is on the later 
germ oella. By way of illustration we have given in 
Fig. 2 the actual experimental curve for the brood/ 
mutation-rate under the effect of ethyl methane- 
sulphonate (curve A, based on Table 1) and compared 
it to that for roughly the same injected molar 
concentration of the chloroethyl ester (curve D, 
based on the previously published data‘). 

From the chemical point of view, both ethyl and 
2-ahloroethyl are potential alkyl- 
ating agents, but the chemical reactivity of the 
sulphonoxy group is much higher in the former 
compound. The date of Davis and Roses’ show that 
i^ viro the hydrolysis constants for the sulphonoxy 
groupe in water expressed as k x 10-7 geo.-! at 37? C. 
are: 104.8 for the ethyl ester, as compared to 2-4 
for the chloroethyl ester, giving & ratio of 68-7: 1. 
Expressed m another way, nearly 27 per cent of 
ethyl methanesulphonate is hydrolysed in water at 
37° in 5} hr., whereas only 20 per cent of the chloro- 
ethyl ester is hydrolysed under the same conditions 
in 10 days; the chlorine atom is nob appreciably 
hydrolysed under the above conditions. While it is 
fully realized that in vwo the relative reactivity of 
the two sulphonates may be different, due to differen- 
tial excretion, detoxication and other biochemical 


factors, yet it is virtually certain that 2-ahloroethyl . 


methanesulphonate is roteined in the tissue 
in an active (unhydrolysed) state for much longer 
than ethyl methanesulphonate. 

The above difference in the chemical reactivity of 
the two sulphonates may explain some of the differ- 
enoos m their brood-mutation patterns (Fig. 2). The 
much higher mutation-rate induoed in the sperm 
by ethyl onate (as compared with the 
ehloroethyl ester) could be associated with the higher 
chemical reactivity of its sulphonoxy group. Further- 
more, due to this higher reactivity, the intra-cellular 
residue, which is not used up in the alkylation of the 
cell constituenta, ahnost certainly becomes inactivated 
(by hydrolysis) before the first sperm sample is drawn 
in the first mating (within three days after treat- 
ment). The mutation-rate detected in the succegaive 
broods would then represent the response of the 
genetic material of the various cell stages for roughly 
the same time of treatment. ~ 2-Chloroethyl methane- 
sulphonate, on the other hand, because of ita lower 
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Fig. 2. Comparison of the brood-mutatian (sex-Linksd 
Sons Pes iene tere fare (curve d, 
cono, 1-6 x 107* Af, Table 1 T»ethanesulphonate 


reactivity and hydrolysis-rate, may be retained within 
some cells in an active form for several days, at least 
for more than the 8-day period of one brood. In 
such circumstances, the biological activity would be 
expected to rise as a function of the time-concentra- 
tion product, and it would be feasible to arrive at a 
situation where the mutation-rate would imorease 
with the time after treatment, which is roughly what 
was found experimentally for the first three broods. 
From the third to the fourth brood, however, there 
is a significant drop in the mutation-rate. A four-fold 
statistical test for this drop (illustrated in Fig. 9; 
for data see Table 1, dose 1-4 x 10-3 M, ref. 6) gave 
x’ = 405, D.F.—1, P=0-046. This trough in the 
mutation curve at the fourth brood under the affect 
of the chloroethy] ester probably indicates the end of 
the influence of the intra-cellular ‘residual’ compound. 
If such an active compound was retained throughout 
the differentiation of the cells utilized in the fourth 
brood, they would be expected to'yield a higher (or 
st least the same) mutation-rate as those recovered 
in the third brood, rather than a lower rate as 
observed. It seems, therefore, that no appreciable 
amount of active ‘residual’ sulphonate remains in the 
germ cells more than 9 days after treatment. 

The most outstanding difference in the brood 
pattern of ethyl methanesulphonate as compared to 
the chloroethyl ester lies in the response of the early 
germ cells utilized later than the fourth brood. 
Whereas with the latter compound there is & 
rise from the fourth to the brood. followed by 
the retention of a fairly high mutation-rate in later 
broods, the ethyl ester gives the exact opposite—a 
sharp drop from the fourth to the fifth brood and 
then a sustained low mutation-rate. The high 
mutation yield from the fifth brood under the effect 
of 2-ohloroethyl nate is probably not 
a function of time (that is, longer period of reaction 
between intra-oellular compound and the cell con- 
stituents), because of the presence of the trough in 
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the mutation curve at the fourth brood. Two other 
explanations could, however, be postulated for the 
obperved reversal of’ mutagenic efficiency on the 
early germ cells: (a) based on direct mutagenic action 
. and differential cell stage response, or (b) based on 
. indirect action and the production in vivo of & 
secondary mutagenic compound. Of course, these 
two mechanisms are not necessarily exclusive, and a 
combination of them might actually occur. 
ins By patente of direct action ia ti Bo ta ot 
“then we shall have to assume a very high of 
specificity between the chemical structure of the 
mutagen and the physico-chemical state of the 
genetic material during differentiation ; a specificity 
which is upset by a change m the alkyl group from 
ethyl to chloroethyl. It-must be stated at once that 
there seems to be no evidence whatever for such a 
high grade of specificity. On the whole, alkylating 
agents of the same chemical series have roughly 
com ble brood-mutation patterns. Among the 
allcyl-mothanosulphonatee themselves, different oom- 
pounds both mono- and di-functional (as regards the 
sulphonoxy groups) gave essentially tho same cell 
ptage-mutation pattern. ey 
We are, therefore, left with the postulate that some 
type of indirect action must occur; that under the 
effect of 2chloroethyl methanesulphonate some 
‘secondary mutagen’ is produced in vivo which is 
most active on the early germ cells and which is not 
formed from other alkyl methan includ- 
ing the ethyl ester. Evidence for the setting in of 
mutagenesis through indirect’ action under the effect 
of the chloroethyl ester is not entirely lacking. 
Unhke the other sulphonates it gives a mutation-rate 
which increases‘ with dose only for the laster germ 
cells (utilized in the first three broods), while for the 
earlier ones (utilifed in the fourth—seventh broods) 
there is no direct relationship between the dose 
administered and the mutation yield. 
The time of production of the secondary mutagen 
- ig not difficult to deduce. The peak of maximal 
mutability attributed to this agent occurred in the 
sperm sample utilized in ihe fifth brood. It is in this 
sperm sample also that the first ‘visible’ clusters 
~ appear, indicating that this sperm must have been 
of multiplication, after mutating by the treatment. 
This means that the germ cells most responsive to 
the action of the secondary mutagen are the latest 
iP eennelony ee: Now, it is known that under our 
experimental conditions gonia differentiate 
: into mature sperm within a period of 15 days’. It 
follows, therefore, that the lag in the detection of the 
genetic effects of the secondary mutagen can be 
entirely accounted for on the basis of the time 
needed for the responsive cells to complete differen- 
tiation. In other words the secondary mutagen must 
have been formed, and produced ita effect, almost 
immediately after the injection of the chloroethyl 
ester. ` 
As to the chemical nature of the secondary mutagen, 
-the resulte of Roberts and Warwick’ using !*C-ethyl 


EEEE asia (labelled on the a-carbon atom) 

* are most t. Evidence has been obtained that 

this sulphonate alkylates the —SH group of cysteine. 

' It is hkely that the effect of 2-chloroethyl methane- 
sulphonate under in vivo puri Um 18 comparable to 
that of the ethyl ester, in whi case the reaction 
product . would not be S-ethyl cysteine, but ita 
chloroethyl analogue. 
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Chloroethyl cysteine has been syntheazed in the 
Chemistry ent of this Institute and will be 
analysed for mutagenicity, to determine whether it 
gives & brood-mutation pattern of the type yielded by 
2-chloroethyl methanesulphonate. Nevertheless, even 
at this stage, it may be stated that the genetical pro- 
perties of the chloroethyl ester are not mcompatible 
with the possibility that an amino-acid-mustard is 
produced in vivo. Recent work on the mutagenicity of 
the ‘N-mustard’ derivatives of phenylalanine shows 
that there are some features of ita biological mode of 
action which are comparable to those brought about 
by 2chloroethyl methanesulphonate. They are 
similar in so far as they produce high cytotoxic and 
mutagenic activity on the early germ oells—that is, 
among the premeione stages. Another comparable 
feature is that the phenylalanme mustard 


larly the L-derivative) yields a high ratio of visibles 
to lethals, which though not as high as for the chloro- 


ethyl ester, is nevertheless the nearest to it among 
the ‘mustarde’ so far analysed’. 
To test the hypothesis of indirect action (through 
a metabolite) under the effect of 2chlorosthyl ' 
methan te we examined the brood-mutation 
DAC uoroethyl methanesulphonate (C.B. 1523, 
10H4,080,0H,). This latter compound has the 
same low chemical reactivity (same hydrolysis-rate) 
as the ahloroethyl ester, but would not be expected to 
produce $n vivo a highly reactive ‘mustard’. The muta- 
tion peak at the fifth brood which occurred with the 
chloroethyl ester, and which has been attributed to a 
strong secondary mutagen (presumably a ‘mustard’) 
would not, therefore, occur with the fluoroethyl ester. 
The genetical results so far obtained (to be detailed 
elsewhere) conformed with the biochemical expecta- 
tion. Under the effect of fluoroethyl methane- 
sulphonate the mutation-rate increased for the first 
three broods (reaching roughly half the rate induced by 
the same molar concentration of the chloroethyl ester) 
and then levelled off mto a plateau until the seventh 
brood. There can scarcely be any doubt, therefore, 
that the high mutagenic response of the early germ 
cella under the effect of 2-chloroethyl methane- 
sulphonate is án indication of the formation of a 
highly active mutagen. ‘An attractive 
of this mutagen is ita potency in the induc- 
tion of ‘visibles’. It is, therefore, hoped that ite 
successful identifloation and synthesis might well 
provide us with an agent highly selective for the 
induction of this class of mutation. > 
We wigh to thank Prof. A. Haddow, Prof. F. Bergel 
and Dr. W. O. J. Rose for their interest and sugges- 
tions, and our other colleagues of the Chemistry 
Department of this Institute for their helpful dis- 
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to the Royal Cancer Hospital and Ohester Beatty 
Research Institute from the British Empire Oancer 
Campaign, the Jane Coffin Childs Memorial Fund for 
Medical Research, the Anna Fuller Fund and the 
National Cancer Institute, National Institutes of 
Health,.U.8. Public Health Service. 
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LETTERS TO THE EDITORS 


Ths Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications. 


A Mechanism of Conversion of Fat to 
Carbohydrate In Castor Beans 


THe mechanism of the interconversion of fat and 
carbohydrate, known to occur m inating fatty 
seedlings, has not yet been established. It has been 
shown that the castor bean can utilize acetate car- 
bans in the synthesis of sucrose, and that the labelling 
of the sugar after mcubation of bean extracta’ with 
sodium acetate-“C is consistent with the operations 
of glycolysis and the tricarboxylio acd cycle’. Yet 
these reactions are not by themselves sufficient to 
account for any net synthems of carbohydrate from 
fat, but necesatate the occurrence of ancillary re- 
placement reactions, whereby the mtermediates 
dramed from the cycle could be replaced directly by 
the breakdown of fatty acids. The ‘gtyoxylate by- 
pass’ of the tricarboxylic acid cycle demonstrated 
m acetate-grown Pseudomonas? supphes such: a 
replacement mechanism, which- would also account 
for the observed labelling patterns. It was of interest, 
therefore, to investigate the possible occurrence of 
this by-pass in castor beans, particularly since malate 
is one of the earliest labelled products formed from 
labelled acetate in this tissue. 

Cell-free extracta of the endosperm and cotyledons 
of castor bean seedlings four to flve days old were 
prepared by macerating the beans in a Waring 


Glyox. IT 


Glyox I 


a-kG 


Origin 





Glyox. Bean extract 


a-KG Pyr. 


Fig. Formation of glyoxylate from (sodirate by 
parined (0-80 per cont ammoarum sulphate fraction) bean 


The a-keto compounds formed on inoubation of extract s 
Herrin men ation the MAREA (et 6), Derivatives o : 
analysed by paper M AM y Miei 
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pounds were formed in the absence of wsocitrate, or from ísocitrate 
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blendor in 0:1.M potassium phosphate, pH 7.5, 
filtering the juice through muslin and removing 
particles from it by high-speed centrifugation 
(25,000 g) When incubated anaerobically with 
tsocitrate, both a-ketoglutarate and glyoxylate were 
formed by the actions of fsocitrio dehydrogenase (1) 
and t+socitritase? (2). The amounts of glyoxylate present 
progressively decreased while those of «-ketoglutarate 
increased. Incubation of the extract with triphospho- 
pyridine nucleotide and tsocitrate, or reduced tri- 
phosphopyridine nucleotide and glyoxylate, showed 
that a reduced trriphosphopyridime nucleotide-lnked 
glyoxylo reductase was present in addition to 
tsocitric deh; These findings therefore 
suggest that glyoollate arises from tsocitrate by & 
coupled oxidation-reduction reaction : 


leocitrate + TPN — a-ketoglutarate + 

TPNH, + CO, 
Isocitrate + succinate + glyoxylate j 
Glyoxylate + TPNH, — glycollate + TPN 


"m 
(2) 
(3) 





Sum: 2 Isocitrate — a-ketoglutarate + succinate 
+ glycollate + CO, (4) 


The formation of glyoxylate from teocitrate, without 
concomitant formation of a-ketoghitarate, was demon- 
strated in partially purified extracta (Fig. 1). Extract 
from 1 gm. of beans catalysed the formation of at 
least 8 pmoles of glyoxylate/hr. 

When cell-free extracte- were mecubated with 
fsocitrate, C-labelled acetate, coenzyme A, gluta- 
thione and adenosine triphosphate, malate was the 
only labelled compound formed. There was no 
meorporation of carbon-14 from acetate in the 
absence of adenosine triphosphate or isccitrate 
(Table 1). 

Table 1. FORMATION 
The 


LABELLED AMALATB 
contained 100 «moles of potaaium phosphate 
Gf glusechions, 10 «moles of magnestum 


This production of malate from acetate and 
tsocitrate (7), catalysed by tsocitritase (2) and malate 
synthetaee* (6), is the overall reaction of the 
glyoxylate by-pass. These reeulte therefore mdicate 
that the glyoxylate by-pass operates m castor beans, 
and provides both a route for the interoonvermon of 
fat and carbohydrate and information on the ongin 
of glyoollio acid in this tissue. 

Isocitrate — succinate + glyoxylate 

Ag QUE TB CoA HB t, 

(AMP + PP) 


Acetyl CoA + gtyoxylate > málate (+ CoA) 


(2) 


(5) 
(8) 





Sum: Jsocitrate. + acetate — malate + 
succinate (7) 
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Effect of Day lengen and Gibberellic Acid on 
the Flowering of Arabidopsis 


IT has recently been discovered! that a mixture of 
gibberellin A and gibberellic acid greatly accelerates 
the mıtistion of flowers m unvernalized Hyoscyamus 
mger L., a vernalisable long-day biennial plant. 
Even more recently, 1t_has been found! that this 
mixture of compounds will cause flower formation 
under short-day conditions in Bryophylium orenatum 
Baker, a plant which requires long-day for internode 
elongation, short day for floral initiation, and long- 
day again for the development of functional flowers’. 

With Arabidopsis thaliana (L) Heynh., & facultative 
. long-day plant‘, pilot expermnente have established 
that gibberellic acid will accelerate flower formation 
in non-vernalizable ‘races’ grown under short-day, 
and in non-vernalized, but vernalizable, ‘races’ grown. 
under long-day conditions. 

The data réported here were obtained with the 
rapidly growing race, Estland, which does not respond 
to vernalization. The tal planta were 
grown on agar in 16 mm. x 150 mm. test-tubes 
under aseptic conditions, as described elsewhere’. 
They were grown under fluorescent light of about 
900 foot-candles intenmty at 23-25° O. in two growth 
chambers, one with 8 hr. light per day and the other 
with continuous light. When the plants under short- 
day were 19 days old, aliquots of Seitz-filtered 
gibberellic acid solution were added ‘aseptically to 
half of them, to give 4 pgm. of gibberellic acid per 
plant. Plants under long day received 0, 1, 2, 4 and 
8 ugm. per plant when 8 days old. Approximately 
ten plants were provided for each treatment. A plant 
waa considered to be flowering when tho first flower 




















opened. , 
Table 1. THuIHFFRÓT OX FLOWEXIXG AND Luar Numnum or DAY- 
LANGTH AND GIBBNERELLIO ACID (G.A) 
Day- No. of Ko. of No. of Days to 
length Treatment plants rosette œulne | flowering 
(hr.) leaves leaves 
5 Rul C9 12240 1/8 940 3) 67-6405 
4ugm GA 10 834+04/85+08/ 505405 
por plant 
i xu 9 70:02|55:101 218404 
2 ——| 
4xgm G.A. 10 62402/42402/ 25404 
por plant 
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wn 1n 8-hr. 
o acid 


TT. Arabidopsis thaliana, Plants 47 days o 
. Left, control; right, with 4 agm. of 


Table 1 shows that there is & highly significant 
(P < 0-001) acceleration of flowermg when plants 
are treated with gibberellic acid and grown under 
an 8-hr. day (Fig. 1). A more complete replacement 
of day-length might be obtained by applying gibber- 
ellic acid more frequently. The presence of an inter- 
action (P < 0-005) between day-length and gibberellic 
acid is confirmed by the ability of the compound 
significantly (P < 0-05) to decrease the time required 
for flowering under long-day. This effect cannot be 
due to a partial replacement of a vernalization 
requirement as in Hyoscyamus, for the mean time to 
flowering with seed vernalization (21 days at 5° C.) 
was 23:34 0-4 days; with vernalization plus 
gibberellic acid, the time waa 22-0 + 0:5 days. 


Table 2. Tos EFFECT OE FLOWERING UNDER LONG-DAY OF A GEO- 
GIBBERELLIO ACID 














METRIO CONCENTRATION RAKGA OF 

Gibberelho aald No. of plants Days to flowering 
per plant (@gin.) x 

0 9 218404 

1 - 10 210 +08 

2 10 ~ 197404 

4 10 20 5 0-4 

8 5 2358-00 
An of variance of the data shown in 


Table 2 yields a highly significant (P < 0-01) F ratio 
for differences between treatment means. Individual ¢ 
teste indicate a highly mgnifioant (P < 0-01) accelera- 
tion of flowering with 2 ugm of gibberellic acid per 
Reid and a significant (P < 0-05) inhibrtion of 

wering with 8 pgm. per plant. "With the latter 
treatment four plants became distorted, their apical 
meristems were damaged, and their flowermg 
was much delayed; they were not moluded in the 

Gibberelhe acd is the first substance found that 
appears likely to be generally effective m promoting 
f ing. However, ite effecta on the long-ahort-day 
plant, lium, and the facultative long-day 
plant, Arabidópsis, are in the nature of accelerations 
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of flowering, and it remains to be seer if ıt will cause 
flower formation in an obligate long-day plant. 

. I thank Dr. P. W. Brian, of Imperial Chemical 
Industries, Ltd., Welwyn, England, for the gift of the 
gibberellic acid used in these experiments. 


J. LANGERIDGH 
Division of Plant Industry, 
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Metabolism of Acetate in Hevea brasiliensis 


* Tamaa is now considerable evidence to show that 
the synthesis of tsoprenoid compounds in both plants 
and animals may proceed by the utilization of acetate 
as the sole primary carbon sources", and that the 
pales by which the teoprencid monomer is 
from acetate may bd urs of oarb- 
oxylate intermediates in common, example, 
BB’ ee edo acrylate and P-hydroxy- Fe giut- 
arate’. Before taking part in these metabolio 
reactions acetate first cR activation by 
coupling with coenzyme A, and this form of carboxyl 
activation is then transmitted through subsequent 
intermediates arising from acetate. An examination 
of the latex and tissues of Hevea brasisensis for such 
activation.systems is briefly here. 
Freeze-dried serum, obtai from fresh latex 
which had been kept ab —20° for 8 weeks, was used 
in much of the work. Samples of freeze-dried ‘yellow- 
fraction’ (the yellow sediment obtamed by centri- 
fugimg fresh latex at high speed) were also tested. 
Tissue samples were derived either from young seed- 
lings grown in a greenhouse, or from fresh fragmenta 
of the cambial layer of mature trees. Thèse fragments 
were packed in polythene sachets surrounded by ‘dry 
ice’, and from Malaya in Dewar flasks. 
This method bae been generally useful in the preserva- 
tion of cellular enzyme systema. 
Hydroxylamine was used as a trapping reagent 
for activated carboxyl compounds in'an assay system 
similar to that described by Beimert et al.4. Water- 
soluble hydroxamates were determined as the red 


Pricer’. Hydroxamate extracts were for 
dhramatucaphy by ilme d ocak sine oe 
ethanol to portions (2-5 ml.) of the incubation mix- 
tare, and evaporating the filtrate to dryness under 
reduced preesure. The dry residue was extracted 
with warm ethanol (0-5 ml), and spots analysed on 
Whatman No. 1 with a solvent system com- 
px n- [waberlaoetio acid (68:27:10 
voL)’. 


Carboxyl activation was detected in freeze-dried 
serum one month after its preparation, hydrox- 
amste being produced in incubation mixtures to 
which no acetate, adenosine triphosphate, or co- 
enzyme A had been added. Addition of adanbemne 

and coenzyme 4 did not stimulate this 
inherent activity, but when extre acetate (10 umoles) 
waa supplied morehydroxamate was 
reaction could be further i 


`, 
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of adenosine triphosphate (7 moles), but not of 
coenzyme A. Activity was not detected in boiled 
serum, and rapidly decayed in solutions kept at room 
very unstable in storage at 0° O., the activity falling by 
& half during the second month after preparation. 
Chromatography of the reeulted in 


- three spota, that with Ry value 0-48 being markedly 


increased by the addition of acetate to incubation 
mixtures, and corresponding exactly with authentio 
acethydroxamic acid. The remaining with Ry 
values 0-67 and 0-81 were not positi identified. 
to detect free acid iuis acdiaton of 
d synthesis that much of the 
acetate administered to latex was directed towards 
Tespiratory metabolism. General increases were 
observed for. acids of the Krebs cycle, and more 
particularly for succinic and fumaric acids. However, 
it should be mentioned that these two acids, under 
the different chromatographic conditions employed, 
behaved identically with two fsoprenoid 
intermediates, namely, B-hydroxy-B-methyl glutario 
and B-methyl glutaoonio acids, ively, go that 
the possibility of mixtures could not be ruled out. 

In most samples of freeze-dried yellow-fraotion, 
carboxyl activation was detectable, but in a 
few cases the activity approached that of & compar- 
able amount of whole serum. This suggesta that the 
yellow-fraction particles may be important loci of 
carboxyl-activating systema. 

‘he eaten diticarty: bi tis aad Ge panha ado 
for experiment was due to the high concentration of 
tannins present. No soluble protein could be extracted 
at pH values lower than 8-5, and carboxyl activation 
was not detected in homogenates. After grinding 
n eee Os 05 M), and wash- 
ing with fresh buffer, the tes were active, 
and some inactive protein be extracted by 
magnesium sulphate solution ($ sat.). The activity 
was associated entirely with the bulky cell debris, 
every attempt to obtain soluble systems being 
unsuccessful. 


I wish to thank the Dunlop Rubber Co., Ltd., for 
permission to publish this communication. 
A. D. Patriox 
Dunlop Research Centre, 


Birmingham 24 
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A Technique for the Measurement of Lead 
Tolerance in Plants 


BRADSHAW reported! that root growth was 
inhibited when plants of Agrostis tenuis were grown 
in soil from the tip of an old Welsh lead mine, while 
plants origmally growing on the tip produced normal 
roots. This suggested that some plants of A. tenuis 
were inherently tolerant of the lead and zino 
in the soil than On similar waste tips in 
Scotland, A. tenuss is by Festuca ovina and 
Deschampsia flexuosa, and a method has been worked 
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out for the measurement of lead tolerance in F. ovina 
from soils of different lead contente. 

In preliminary éxperiments it was found that the 
toxicity of lead: was greatly reduced by the presence 
of other salts. 8 p.p.m. of lead in the form of & pure 
solution of lead nitrate was highly toxio to all planta 
of F. ovina, while in a Knopp's culture solution 
(without phosphate 
bility of lead phosphate) many plante showed little 
reduction in root growth at 25 p.p.m. The salts used 
for making up the culture solution were then tested ane 
atb a time, and the only: one which had any antagon- 
istic effect to lead was calcium nitrate. It seemed 
of interest to find out whether the calcium or the 
nitrate ion was responsible. 

Tillers of a single plant of F. ovina were rooted in 
water and theri transferred to solutions of calcium 
nitrate, calcium chloride and sodium nitrate of 
i concentrations. Lead nitrate and rino 
were added gradually to two sets of cultures, 
go that the tillers were transferred each day one 
up the series : 0,1, 8, 10, 80, 100 p.p.m. of the 
&he concentrations of the accompanying salta being 
kept constant. The length of the longest root on 
each tiller was measured at each transfer and the 
amounts of growth in the different solutions oom- 

The two metals gave rather different results. 

In the case of lead, growth fell off very rapidly 
with increasing concentration in the presence of 
sodium nitrate, but in presence of calcium nitrate 
or calcium chloride growth wes increased at low 
concentrations and only fell markedly at 80 p.p.m. 
and more. The calcium ion was clearly ing 
- the toxicity of the lead, while the nitrate ion had no 
such effect. In the case of rino there was no stimula- 
tion at low concentrations and little sign of reduced 
toxicity in the of any of the three salta. 

Ib was deci to use 1 gm flitre of calcium nitrate 
in all subsequent experiments so that higher con- 
centrations of lead could be used without stopping 
all growth. The exact adjustment of the lead oon- 
centration would then be less critical, and slight loes 
by ipitation or adsorption leas serious. It re- 
mained to find the most suitable concentration of 
lead for showing up posmble differences between 


Five plante of F. ovina from different habitats were 
tillered and rooted in calcium nitrate. The rate of 
root growth in this solution was measured and found 
to vary little from one plant to another. The rate of 

waa measured again after the addition of 

i t concentrations of lead nitrate (Table 1). 

I5 will be seen from Table 1 that the first differences 
between planta began to show when the lead con- 
centration reached 10 p.p.m. Root growth in planta 
140 and 197 was slowed down while plants 127, 154 
and 101 were unaffected. It was satisfactory to note 
that the last three plants came from poisonous lead 
tips, 197 came from an old overgrown tip and 140 
came from oa hillside away from the mining aree. 
At 80 p.p.m. the difference was more marked, the two 
intolerant planta being able to grow very little while 


Table 1. Bates oF Root GazowTH (2-DaY IXOEKEXIENTS IN nun). 
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the other three were slowed down ‘slightly. At 
100 p.p.m. very little growth took place m any of 
the plants 


is 


experiment is carried out at & 
and with constant artificial light of about 500 foot- 
candles intensity. 

A good range of responses is obtained from different 
plante, and i$ is already clear that thoee from any 
one tip tend to be similar. There 1s a reasonable 
correlation between the mean index’ for a tip and 


the amount of lead which can be extracted With: 


0-5 N &oetio acid from the soil of that tip. VT 


D. A. WILKINB; a 


Scottish Plant Breeding Station, f 
Pentlandfleld, . 
Roslin, Midlothian. 
March 21. 
1 Bradshaw, À., Naiure, 109, 1098 (19003). 


Action of Gonadotrophins on the Ovary 


Ir is generally agreed that when an adequate dose 
of gonadotrophin is injected into the immature 
female secretion of œstrogen takes place 
in the ovary and this in turn causes the uterus to 
increase in weight. While it is not certain thet 

is the only uterine growth-promoting sub- 
stance liberated by the ovary! at that time, this will 
not alter the interpretation of the findings presented 
here. 
The time-response curve for the increase in uterine 
weight of immature mice shows & lag phase of up to. 
18 hr. duration, followed by a phase of logarithmic 

the uterus reaching & maximum ight 
about 40 hr. after the injection. The (log dose) — 
response) line is linear over & twenty-fold range of 
dose, and may be used ag a basis for & gonadotrophin 
amay. It is possible to gain information on the 
ovarian release of cestrogen by studying the response 
of the uterus in animals ovariectomized ab various 
times after the administration of cestrogen-free 
gonadotrophin. A . "vn 

Immature female albino mice weighing about 
10 gm. were used in an experiment with pregnant 
mare serum gonadotrophin, and randomized to boxes, 
five mice per box. The i design employed - 
was a 3 x 4 factorial, one box of animals being 
allocated to each treatment combination. The factor 
varied at three levels was dose of gonadotrophin 
and at four levels the time of ovariectomy. The doses 
were chosen so that the-responses they elicited fell on 
the linear segment of the (log dose) — (log response) 
line, and also so that they were equidistant on the 
logarithmic scale. The dose was administered in one 
subcutaneous injection of 0-1 ml. isotonio saline. 
The times of ovariectomy were measured from the 
time of injection, and chosen so that they were 
equidistant. on the logarithmic time-scale. Thus at 
5, 10 and 20 hr. after the injection of gonadotrophin, 
the animals of one group at each dose-level were 


Tv 
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5 10 20 40 
Time In hr. (log male) 
Flg. 1. Miffeci of various doses of 


pregnant mare serum gonado- 

trophin and the time of ovariectamy on the weight af the mouse 

uterus,  — — —, the curve for 1 Lu, of the 

; 0, data in the 3 x 4 test. The 

mean oonsral youn CA) be placed on the scale) sinos 

lt corresponds with sero time; it has been plo with a Ime 
of + one standard deviation 


ovariectomized under transient ether anssthesia. 
All mice were killed and the weight of the uterus 
recorded 40 hr. after mjection, when final groups 
due for ovariectomy at this time were also killed. 
Body-weight was recorded st death so that the 
logarithm of the response may be corrected for the 
logarithm of this weight by covariance. ; 

After ovariectomy, the uterus oontinues to grow 
to a size which is related to the dose of gonadotrophin 
and the time of ovariectomy. This is shown in Fig. 1, 


where the (log, time) — (log,, response) line is drawn, 


for each dose-level of gonadotrophin. It is apparent 
that the three lines intermect at a common point, 
& point also common to the control values obtained 
from mice ovariectomized at the time of mjection 
(0 hr.), and killed with the others 40 hr. later. These 
control values were obtamed on the same day as the 
experimental valuea in order that secular variation 
in response could be eliminated. 

The analysis of variance of the data 
permits the conclusions listed above and indicates 
that the data are described by a multiple regreesion 
equation. gf the followmg form: 

Y = a + bm, + br + biam (1) 


where Y is the expected value of (log,, response) ; 
b, is the regreasion coefficient relating response to 
(log dose), x, ; b, is the regression coefficient relatmg 
response to (log time), 2; b, is the regreasion 
coefficient relating response to the product of (log 
ose) and (log time); a is a constant. 

The &becise& of the point of intersection of the 
time-response lines is given by the equation : 

Sz) = —bQbi (3) 
and the variance of this estimate and its 95 per cent 
fiducial limits may be deduced using Fieller's formula’. 
The ordinate of the point of intersection [4(y) ] may 
be obtained by substitution in equation (1). 
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A second experiment of the same type was carried 
out, using human chorionic gonadotrophm. . These 
two experiments indióate that both 
go trophins cause liberation of œstrogen by the 
ovary which is effective in the uterus 3-9 (2.6—6.8] 
hr. after injection. A combimed estimate is given 
since no significant difference was obtained between 
the gonadotrophins. The ordinates are obviously 
not different from the control values : 


Pregnant mare serum Human obortonlo 
gonadotrophin gonadotrophin 


mi 870 rt ade" 7 n 
This response has not previously been subject to 
quantitative study. Astwood? showed that the uterus 
responds rapidly to the subcutaneous injection of 
estrogen. Water uptake begins 1-2 hr. after the 
administration of an effective dose. A maximum. 
Tesponse is rpached in a further 4 hr. Taking this 
result together with the estimate given above, it 
appears that the ovary must begin to liberate 
cestrogen into the blood stream as early as 2-3 hr. 
after the administration of gonadotrophin. The 
(reo tro reepdnias linee zo inber over thie Tange 
in question, and thus the ovary may well continue 
to produce owtrogen at least for 40 hr. after the 
_ initial stimulus; but since no studies have, been 
` made in which cstrogen has been withdrawn after 
eaxly stimulation of the uterus, it is not possible to 
be certain of this. It is clear, however, that a single 


' injection of either gonadotrophin is effective in 


causing the release of œstrogen. 
While it is somewhat that the two 
io preparations studied apparently act 
me manner on the ovary, is in lime 
with other studies in this laboratory and elsewhere, 
raising some doubta about the identity of 
the two pituitary hormones, follicle-stimulatmg 
hormone and luteinizing hormone. These, however, 
_are not identical with the hormones used by us in the 
present work, and little oan be said without more 
work on the subject. The quantitative study of 
secondary responses after organ removal or ablation 
may prove fruitful m other fields. 

This work was aided by grants from the New South 
Wales State Cancer Council and the Commonwealth 
Bank of Australia. 

i OC. W. EwWMENS 
P. J. CLABINGBOLD 
D. R. LAMOND 


Department of Veterinary Physiology, 


1 Green, J. A., Hndoors., 80, 621 (19065). 
1 Fieller, R. O., Quart. J. Pharm. Pharmacol., 17, 117 (1040). ` 
2 Astwood, E. B., Amet. Record, 70 (Supp. No. 3), 5 (19038). 
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Carnosine and Carnosinase in Rat Tissue 


PAra chromatography has been used for obtaining 
a qualitative picture of the distribution of carnogine 
-and ‘oarnosinase’ m the albino rat. 

One-year old animals were killed by chloroform, 
the tiasues removed and ground with acid-washed 
alumina and 5 ml. of 0-02 N potassium oyanide. This 
amount of cyanide, in control experimente, was found 
to inhibit completely the moderate ‘carnosinase’ 
activity of the uterus, but not the very strong 
' aotivity of rat kidney. 
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Table 1 
3 | (1) | | 
Histidine 0-11 0-07 0-19 
Oarnosine 0-20 007 0 86 
Anserine 0-20 007 0 60 
Histamine 0-44 0 24 0 40 ; 
Thtolhistidine 0 17 0-15 022 
HBrgothtoneine 0:32 024 0 88 
Urooanio acid 061 0 67 077 
Solvents : a) n-butanol — 6 acid- water (60:15:25), 
(2) n-propanol ~ N acetilo acid (3:1); (3) phenol - hydroohlorio acid 


The suspension of ground tissue was centrifuged 
and the protein in the supernatant precipitated with 
10 per cent trichloracetic acid, the excess of which 
was removed by extracting three times with ether. 
: The clear solutions were taken to dryness 9^ vacuo 
over sulphuric acid and the residues dissolved in 
10 oe nt isopropanol. Obromatograms were run 
on tman No. 4 papers in phenol-hydroohlorio 


acid! (200 ml. of 80, per cent phenol equilibrated ' 


overnight with a mixture of 120 ml. concentrated 
hydrochloric acid and 40 ml. of water placed in a 
separate oonteiner at the bottom of the tank). The 
chromatograms were dried and hung m the air for 
4—5 days to remove traces of phenol then developed 


with diazotixed p-anisidme', a reagent which will , 


detect 0-2 pgm. of carnosine.on the paper. A list 
of Ry values 18 given in Table 1. s 
‘Carnosinase’ activity was measured in tissues from 
a tat killed by a blow on the head. The tissue was 
ground with acid-washed alumina and 5 ml. of 0-18 M 
borate buffer pH 8-0 and the mixture divided into 
two portions, one of which was boiled to serve as & 
control. The tissues and buffer were added to 
stop tubes contaming 1 mgm. of carnosine and 
in at 87°C. for 8 hr. After the moubation 
the mixture was i and the supernatant 
deproteinized, etc., as described above. . 
` Hydrolysis of carnosine was revealed by the appear- 
ance of a histidine spot not present in the controls. 
The amounts of material placed on the paper in these 


were such that the small amounts - 


enzyme 

of histidine present in the tissues did not show up. 
In addition to ret tissues, toad stomach was 
investigated. A toad was pithed, the stomach re- 
moved, washed in Ringer’s solution and the mucosa 
peeled away from the smooth muscle coat. The 
results are given in Table 2. 

Since stomach was the only tissue, apart from 
striated muscle, in which carnogine was detected, the 
experiments op rat and toad stomachs were repeated 


Table 2 
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several times. The material was run in all three 
solvents together with carnosine added to the 
extracts. The characteristic blue colour with ninf 
hydrin was developed as described by Yudaev’, and 
served as further evidence that the substance was 
in fact carnosine. 

From the results it is clear that nearly all timsués , 
can hydrolyse oarnoeine but that carnosine itself is 
present only in striated muscle and stomach. The 
function of carnogine is obscure and its presence in & 
non-muscular tissue like gastric mucosa is of consider- 
able interest. " 

I wish to thank Mies M. Wooldridge, who carried 
out the estimations on the tissues. 


Research Department, 
Bovril, Limited, 
148/166 Old Street, 
London, €.C.1. 


T. Woop 


, 8, 196 (1060). , 
, Biookem J., 48, 463 (1951). 
Sobr. A Neuk., 67, 1000 (1940); 


Application of Ethylenediaminetetra-acetic 
Acid in the Isolation of Crustacean Chitin 


ISOLATION of ‘chitin’ {which generally connotes a 
polysaccharide comprising unita of 2-acetamido 
2-deoxy-D-gluooee (N-acetyl-p-glucogamine)} from the 
cuticles of crustaceans usually involves! decalcifica- 
tion; for example, treatment with N hydrochloric 
acid followed by repeated, prolonged extraction of 
the insoluble residue with N sodium hydroxide at 
100°.- The material i undissolved by this 
treatment is termed ‘chitin’. Such drastic treatment 
may well effect structural changes in the chitin, such 
ag removal of pendant groupe (protein or peptides), 
tation. Little is known 
of the mode of association of chitin with protein and 
a knowledge of this is of mportance in studies of 
the biosynthesis and biological function of chitin. 

In seeking milder methods for the isolation of 
chitin, we have studied the action of ethylene- 
diaminetetra-acetic acid on the cuticle of the edible 
crab, Cancer pagurus. Only those perte of the 
fresh, cleaned, air-dried cuticles which were free 
from hairs were used. Large (1 om.*) cuticle frag- 
ments were attacked slowly (50 per cent loss in 
weight in two weeks) by ethylenediammetetra-acotic 
acid at pH 9. Powdered shell {particle size 1-10p ; 
ash (as oxide), 45 per cent; speotrogrephio analysis : 
CaO, 77; MgO, 4:5; SiO, 5:6; P,O,, 8-2 per cent 
(error + 10-20 per cent)} was decalcified rapidly (in 
leas than 15 min.) on treatment with excess ethylene- 


diaminetetra-acetic acid at pH 9. No carbohydrate 
material was extracted in this . After a 
further treatment with ethy. i tra-acetio 


igment removal) and ether (lipoid removal). 

i (A) so obtained was an off-white colour {ash 
(as oxide), 2-6 per cent; spectrographic analysis : 
SiO, 107; MgO, 0-08 per cent (error + 10-20 per 
are . Found (corrected for ash in parentheses) : 
C, 43-3 (43-5); H, 6-4 (6-6); N, 7-4 (7-0). Oal- 
culated for (O,H:,0.N)a: O, 47:3; H, 6-4; N, 
6-9 per cent. That chitin A contained protem waa 
demonstrated by h lysis (6 N hydrochloric acid 
paper electrophoretic separa- 
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tion" of the hydrolysate components in acetate buffer 
(pH 5). Acidic (glutamio and aspartic acids) and 
neutral amino-acids separated into compact zones 
detectable with ninhydrin. D-Glucosamine and the 
basio amino-acids were located in the same zone. 
Determination of the protem oontent.of chrtin 


re- . 
parations proved difficult but appeared to mid 


than about 5 per cent. A comparison of the protein 
content of the various chitin preparations was 
achieved by visual inspection of the acidic amino- 
acid xone detected by ninhydrin after paper electro- 
phoresis. ; 

The protein in chitm A oould not be removed by 
extraction at room with drmethyl- 
formamide or a phenol- water (9:1) mixture. 
Extraction with 98-100 per cent formio acid (of. 
Schulze and Kunike*) gave soluble chitin B i per 
cent; aah (as oxide), 0-8 per oent; [a]p 0 + 2°} 
and insoluble chitin O {81 per cant; ash (as oxide), 
4-8 per cent}. Both ions apparently had the 
same protein content, but some evidence was obtained 
which suggests that formylation may have occurred 
during the extraction. The fraction soluble in formic 
acid was precipitated by the addition of an equal 
volume of water. 

Chitin A was almost oo dispersed in 
aqueous lithium thi * (saturated at room 
temperature) at 95-100° to give ohitin D ( [aly 
— 24 + 5°). -Progreasive dilution of the extract with 
acetone gave a seriea of chitin fractions which, ex- 
preeeed as a percentage of original chitin in solution 
with acetone percentage in parentheses, were Ë, 
77 per oen (50); F, ll per oent (75); G, 11 per 
cent (80). The protein content of these fractions was 
similar, Fraotionations of chitm A were also achieved 
using dilute solutions of lithium thiocyanate and/or 
lower extraction temperatures. The protein content 
of all these fractions appeared to be similar. In no 
case was a protein-free chitin fraction obtamed. 

The protein content of chitin A could be sub- 
stantially reduced but not completely elrminated by 
repeated extfaction with hot alkali (cf. Hackman’) 
to give chitin H. 

The above observations strongly suggest that the 
protein in chitin A is bound chemically to the muco- 
polysaccharide. There has been speculation? in the 


literature ing the existence in the arthropod 
cuticle of a glycoprotein, and in the case of Cancer 
pagurus this would appear to be so. Also indicated 


by the above fractionations is the polydisperse nature 
of chitin A. In this connexion it would be of interest 
to determine the molecular weight of the various 
fractions described above and, now that solventa for 
chitin are available, methods such as that devised 
by Isbell e£ al.* theoretically should be applicable. 


E ap i 

e thank Prof. M. Stacey for his interest, Dr. 
B. A. Barker and Dr. T. 8. West for helpful diacussion, 
Dr. D. H. Whiffen for the infra-red measurements, 
Dr. J. R. Majer for the particle-size determination 
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and Mr. R. F. Hourigan and Dr. J. H. Thompson for 
the spectrographic analyses. 


A. B. Foeran 
R..H. HAORKMAN* 
i Department, 
University, Edgbaston, 
Birmmgham 15 
Maroh 25. 
* An officer of the Division of Hnto , Commonwealth 
Selentifie and Industrial Research Organization, Australia, 


1 Hackman, Austral, J. Biol. Belz, 7, 168 (1964). 

* Foster, Chem. and Indwat., 828 (1052); “Advances in Carbohydrate 

Ohem.", [18, 81 (1957)]. 

* Sehiilze and Kunike, Biol. Zentr., 43, 556 (1023). 

* Von Velmarn, J. Test. Indusi., 17, T-642 (1926). 

* Richards, “The Ini of Arthropods'' (University of Minnesota 

Prem, Annee, 1961). y 

' Samos, 532 1 Karabinos, Frosh, Holt, 
bii er thd dax ma). has. Net. Bur. Stand., 48, 103 (1084). 

Emo Foster, Stacey and Webber, Chem. end Indust., 208 


Two New Bacteriophages for Bacterial 


Pathogens of Bean 

Taa bacterial pathogens of beans are widespread 
all over the world. In most cases four species of 
bacterium are-the main causal organimms : Pseudo- 
monas phaseolicola (Burkholder) Dowson, Xantho- 
monas phaseoli (E. F. Smith) Dowson, Corynebacterium 
Jflacoumfaciens (Hedges) Dowson, and Xanthomonas 
phaseoli var. fuscans (Burkholder) Starr et Burk- 
holder. The symptoms, on the seed, of the diseases 
caused by these four bacteria are similar to such an 
extent that they can be identified only by means of 
laboratory methods. Katznelson e£ al.! succeoded. 
"in isolating the phages for P. phaseolicola and X. 
phaseoli. The Canadian authors worked out a rapid 
phage-count method using these two phages. By 
means of this procedure they were able to detect the 
halo-blight organiam (P. phaseolicola) and the common 
blight bacterium (X. phaseoli) in beans. In order to 
apply this method for all the four important patho- 
gens-of beans, it was necessary to isolate also the 
phages for C. flaccumfaciens and X. phaseoli var. 
fuscans. This work, which was undertaken because 
C. flacoumfactens and X. phaseoli var. fuscons are the 
major causative agents of bean diseases in Hungary, 
was recently carried out in our laboratory. 

We have isolated specifo phages for both CO. 
jlacowmfacions and X. phaseolt var. fuscáns from 
naturally infected bean seeds. The ground seeds 
were suspended in nutrient broth and were inoculated 
with the host cells susceptible to the phages to bo 
tested. After an incubation period of 48 hr. at room 
temperature, the samples were oentrifuged and 
filtered through Seitz pads.: The active filtrate was 
passed five to seven times until we obtained typical 
plaques on nutrient broth agar. z 

The plaques of phage for C. flaccumfaciens could be 
seen after 10-12 hr. at 28* C. On 0°75 per cent agar 
medium (glucose-broth-agar) the phage forms clear, 
circular plaques of 1-2 mm. in diameter, with entiro 
margins. 

The plaques of the phage for X. phaseols var. 
Jusoans appeared after 20-24 hr. They are larger 
than those of the other phage mentioned above 
(8-4 mm. in diameter), are clear, round and have 
entire I 

Both phages were tested for specificity against a 
variety of strains of their homologous organisms, as 
well as of other species. These results are reported 
in Table 1. * 
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Table 1. odo cp Duncan FoR O. Macowinfadisns AD X. 
pha&seoli VAR. fuscans 
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Tt can be seen that the phage for X. phaseoli var. 
fuscons is highly specific, since it does not lyse the 
closely related X. phaseoli. 

This work shows that if we have the phages for 
all the four important bacterial pathogens of bean, 
the method described by Katznelson e$ al. may be 
applied in ite entirety. 

Detailed accounts of this work will be publiahed 
elsewhere. 

Z. KLEMENT 
Research Institute for Plant Protection, 
Budapest. March 4. 
1 ` 
Katee Bi and Button, m x J. Baci- er 089 (19817 Button, 


A une H.. Button, M. D., and Bayley, 8. T e 


. Morphological Chan of Tubercle Bacilli 
caused by Staining Procedures a 


Wa have studied with the electron microscope the 
morphological: changes of tubercle bacilli caused by 
Ziehi-Neelsen’s and Fontes’ stainmgs. BOG was 
stained on the specimen-holders by these methods and 
photographed with the light microscope, using the 
volatile anisol immersion ; the same bacilli 
were again with the electron miicro- 
Boope. A similar method has been used by Takeys 
et al. and Glauert and Brieger* in other staining 


The acid-fast bacilli prove to be narrow shrunken 
cellular bodies having high electron densrty snd no 
visible mternal structures (Fig. 1, a). There is a non- 
acid-fast form of tubercle bacillus which is a ghost 
cell consisting of only a cell wall (Fig. 1, n), and ite 
electron-soattermg power is lowest of all the cells. 
There ia also a small non-acid-fast form of tubercle 
bacillus which has somewhat higher electron density. 
The aytoplaam of the moderately acid-fast form of the 
tubercle bacillus has low’ electrun denaty and 18 toru 
to small pieces (Fig. 8, m). According to these find- 
mga, the electron density of tubercle bacill is oon- 
sidered to be related in some way io acid-fastness. 
In fact, extraction of lipid decreases the electron 
density and the acid-fastneeg. The bacilli stained by 
Fontes’ method are found to be slender shrunken 
cella having oval dense granules, which are larger than 
the width of the cella and are irregularly bounded 
(Figs. 4, 5). No electron-dense granules are found 
m stained bacilli, although such granules 
are observed in 73 per oent of the cells before the 

e 


staining 

We have-alao mvestigated some possible causes 
of these changes. Neither the fixative (90 per cent 
aloohol, dye solvent (alcohol) nor deoolorixing 
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(1) Acid-faat (6) and nan-amd fast (a) BOG. x 6800. (2) Photo- 
miorograph the same beciih as in land3. x i: 
(3) Moderately acid-fast BOG(m). x 5 5 (o Blectron 
of the 5. x3, 5) Pho 
x 


T 


x 8,100. (8) BOG treated with 5 per ont carbol. «10,700 


agents (3 per cant hydrochloric acid-aloohol or 
acetone—alcobol (1:1) and Lugol’s solution) has any 
conspicuous influence upon the configuration and 
the electron denarty of the bacilli in the conditions of 
usual staining procedures. According to Glauert 
and Bneger’, the staimmg of Mycobacterium phlei 
with Giemsa increases the electron density. A large 
amount of dye deposited on the bacilli 1s considered 
to increase their electron I The moreased 
electron denatty of BOG stained with 10 per cent 
alooholio solution of fuchsin at room temperature for 
48 hr. (Figs. 6, 7) is lower than that of BOG treated 
with 5 per cent carbol for 10 min. at room tempera- 
ture. Moreover, the carbol treatment causes the 
baoillary cytoplasm to contract and the electron-dense 
granules to di . The configuration and elec. 
tron density of the bacilli treated with 5 per oeni 
carbol show a close resemblance to those of the 
bacilli stamed by Ziehl-Neelsen’s method (Fig. 8) 
The intensity of the changes is parallel with the degre 
of beating. In each change the -earbol content o 
theee stains may be considered to play a greater part 
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However, in the increase of the electron density of 
the bacilli stained by Ziehl-Neelsen’s method, other 
factors, such as the stain and the lipid material, should 
be taken into consideration. 

In short, in the staining procedures of Ziehl- 
Neelsen's and Fontes’ methods, moet of the cella of 
BOG contract and their electron denarty increases 


different from the 
are considered to 
occur naturally. The carbol of the stains which are 
used 18 among the causes of these changes. 

- We thank Profs. Hibi and Kuroya, of Téhoku 
University, for their ammistance, and "Dr. E. M. 
Brieger, ys Reeearch Laboratory, Cam- 
bridge, for his mstructive commenta. 

T. Espa 


Research Institute for Tuberculosis and Leprosy, 
Téhoku University, Sendai. March 33. 


i L, X Ut T., Inou and Nomtyama, K., 
ONT, lason ate. B39 (IR) 20 S> 


* Glazert, A. AL, and Brieger, B. AL, J. Gen, Afiorobial, 18, 310 (1058). : 


Lysis of Vibrio cholerae by Thymol 

CULTURES of Vibrio cholerae are very sensitive to 
thymol. The addition of 50 mgm. of this substance 
to 10 ml. of 4-hr. broth cultures results in rapid 
clearmg due to massive lysis of thé organiams. This 
takes about 30-45 min. at 37° C., by which time the 
cultures are sterile. As thymol is soluble in Uus 
media only to the extent of 1 in 1,500, the effotive 
concentration required to lyse V. choleras may be of 
this arder. The rapidity with which this occurs 
simulates the phenomenon of ‘induction’ observed in 


i Phage particles in the 
lysates. Further, ‘indicator’ strains which have 
proved usefal in the detection of lysogenic strains 
and which appear to be non-lysogenic themselves are 
lysed equally effectively by thymol. 

Other phenols such as catechol, resorcinol, menthol 
and carbolic acid do not lyse these cultures to a per- 
ceptible degree in such a short time. Of these, only 
carbolio acid is lethal to V. cholerae. It is possible 
that thymol, by virtue of ita low toxicity and marked 
vibriolytio activity, may be useful in clinical and 
laboratory studies on cholera. . 


Fomes lignosus, a Pytimidine-deficient 
Fungus 


Ims growth requirements of a number of brown. 
root ani white-root disease fungi have already been 








NATURE 48 
Table 1. pH XD AYORLIUM (DRY WEIGHT IN Max.) or Fomes 
ignarus ox oror Gruo MEDIUM WITE AXD WITHOUT ÁZPARAGINA, 

$ AND AFTER 28 Days at 27°C. 
PH of culture ‘Genes 
medium flask 
Oulture medium At be At (oy weight 
in mgm.) 
Knop + 10 gm./l. gtuoose 50 
Knop + 10 gm /L glucose 
T dd rere ER 50 
Knop + 10 gm-/L glucose 
Tu eee 50 
t ofm cud 50 
Knop F10 à uocose 
i 0 Pe Plinins i9 
Knop + 10 gm./!. glucoae 
t d ra 
+ 0 p 19 
Knop + 10 gm. 
Y o s grs] eiaje. 
T 0 5 mgm jL 50 
Knop + 10 gm./L glucose 
: PES pyrtmid!ne 50 
mes f TT En, fadt erizeot 49 
Emp O ef glucose io 














fungi, especially of tropical plante, Fomes lignosus 
(Klot.) M D 
in this *. Attempts to grow Fomes lignosus 
Giada sidus a LR of Czapek, Fries, Richard 
and Knop?, have been unsuccessful. However, as 
soon as organic materials such as malt extract, yeast 
extract or deoobtions of fresh rubber wood or of 
rubber leaves were added, luxuriant growth of the 
fungus occurred, and, m the culture flaska, the well- 
known rhizomorphs were formed. 

The experiments were carried out in 500-ml. ‘Jena’ 

er flasks. Hach series consisted of ten 
flasks, and each flaak contained 100 ml. of the liquid 
culture medium. All experiments were replicated 
three times. The chemicals used were of the "pro 
analysis" grade (Merck) or the special ‘‘Biochemicals” 
of Hoffmann—La-Roche. 

To obtain a uniform inoculum for these experi- 
menta the fungus was grown in advance for 42 days 
on pieces of fresh rubber wood, and a mycelium 
suspension was prepared by adding 100 mL of sterile 
distilled water and vigorously shaking eure 
flasks. Preculturing the fungus on small pieces o 
wood was advantageous compared with preculturing 
on & rice or liquid medium. The Erlenmeyer flasks 


‘were inoculated by the wet method, each flask 


with 0-5 ml. of the mycelium ion, and the 
culturea were incubated at 27°C. Knop solution 
containing 10 gm./L of vitamin-free glucose was 
used as basic medium for these experimenta. 
The resulta of the experimenta are presented in 
Table 1. 

Fomes lignosus is a fungus which is unable to 
synthesize the whole thiamine (thiamine hydro- 
chloride, C,,H,,0N,SOLHOI) molecule. It can 
synthesize only one thiazole (4-methyl-5- 
(B-oxyethyl)-thiazole, O,H,ONS); the other pert, 
Pyrimidine (2-methyl-4-&mino-5-aminomethyl-pyrim- 
idme-dihydrochloride, O,H,,N,.2HOl), must be gup- 
plied from other sources. 

A further interesting fact brought out in these 
experiments is that the pure Knop solution with 
10 gm./L glucose ang thiamine -or ee ine ig not 
sufficient for satisfactory growth and that in addition 

ine had to be added. How, far asparagine can 
be by other organic nitrogen sources and 
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questions which are the subject of further studies. 
A. RIGGENBACH 


Plant Pathology Department, 

Rubber Research Institute of Ceylon, 
Dartonfleld, Agalawatte. 
. March 7. 

:G&umann, X, "Pflanzüehe Infektionslehre" (Birkh&cser Verlag 

Basel, 1081), 1981), Temisan, ME We Newcomb, M. D., and Henderson, 
‘ane de ti Re pa Mee Leu 

4o, 1 C1066). Wewn, à. Top Eabb Rest. Best. Inet Malays, 1061, 86 


* Pifiok, V., Pkytopath. S., 88, 177 (1085). 


: Effects of Nucleic Acids on Larval Growth, 
Pupation and Adult Emergence of Pseudo- 
sarcophaga affinis (Fall.) 

THs recent report by Brust and Fraenkel! that 
ribonucleic acid inhibits emergence of adults of 
Phormia regina (Mg.) from the pupee prompted an 
immediate investigation of the effects of this oom- 
ponent of the diet of Pseudosarcophaga affinis (Fall) 

Oe Sarcophagidae). 

The experimental methods used and the composition 
of the chemically defined diet have been described 
, previously? 
‘ribonucleic acid, but for this in ion diete 
were made up that contained 0, 0-025, 0-05, 0-1, 0-2, 
and 0-4 per cent. Fifty larve were reared on each 
diet, and the experiment was replicated seven times. 
The ET, (time, measured to nearest day, required 
for 50 per cent of the larvm to reach third instar) was 
determined for each replicate. The percentage of 

in third instar in each treatment group on the 
ET, of the particular replicate was observed and 
noted. 

Whether deoxyribonucleic acid is as satisfactory 
as ribonueleio acid at the 0:1 per cent level was 
tested in a second series of experiments. Three 


media were compounded, one containing 0-1 per cent’ 


ribonucleic acid, one containing 0-05 per cent ribonu- 
aleio acid + 0-05 per cent deoxyribonucleic acid, and 
one containing 0-1 per cent deoxyribonucleic àcid. 
One hundred .-larve were reared on each diet, and the 
experiment was repeated three times. ' 

Each result in Table 1 nts the mean of seven 
observations. This table shows that growth, pupe- 


tion, and emergence of adults did oocur without - 


ribonucleic acid in the diet and that the addition of 
ribonucleic acid had little or no, effect on pupation. 

up to 0-1 per cent ribonucleic acid improved 
larval growth (P <0-01), an effect previously observed 
with Drosophila. melanogaster Mg.*‘, the housefly, 


Table 1. BFFAOTS OF EIBONUUGLEIO ACD QN Laval PUPA- 
ADULT EXWRGENCR oF Pseudosercophege afints (FALL.) 








Larval growth, ga Toy 2 and 8 significanily slower than on 
, D < 
Adult emergonee on dieta 4, 5 and 6 significantly less than on dicts 
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^ how far Fomes lignosus oan utilize nitrates are 


- This diet normally contains 0-1 per cent . 
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Musca domestica L.*, and P. ts’, but not with 
Phorma regina (Mg.)' However, with more than 
0-05 per cent ribonucleic acid in the diet, fewer adulte» 
emerged (P <0-01), and the obeérvation of Brust and : 
Fraenkel! is confirmed, but only the effect 
of dietary levels of ribonucleic acid greater than 0-05 
per cent. 
The second series of experiments indicated that 
mucleic acid was to ribonucleic 
acid for this insect (F value <1) in its effect on larval 
growth, pupation, and of adults. Thus P. 


id promotes ; 
melanogaster, in. which ee ee S qu 
oleic acid‘ or may even have & ious effect on 
development’. : 
As & result of these experiments, 0-075 per cent 
ribonucleic acid will be used in future diets for P. 
affinss to preserve most of the effect on larval growth 
and yet avoid much of the affect on emergence of 
adults. The results also demonstrate the importance 
of having more than one criterion of the adequacy of 
dieta. - 
H. L. House 
J. 8. BARLOW 


Entomology Laboratory, 


‘ ee ee of Agriculture, 
leville, Ontario. Feb. 25. 
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Water-Relations and Sporulation of 
Peronospora tabacina Adam. 


ALTHOUGH it is that high 
humidities favour tion of downy mildews, the 
review of Yarwood! indicates the paucity of quantita- 
tive data on this aspect of their development. 
Armstrong and Sumner reported that, under fleld- 
conditions, normal sporulation of Peronospora tabaoina 
was limited to the range of humidity from atmo- 
Pe ed, to slightly .below dew -point. 

experiments have been carried out at 
Canberra to study quantitatively the sporulation of 
P. tabacina as a function of the water relations of 
ite host (Nicotiana tabacum L. var. Turkish Sampson) 
under controlled environmental conditions. 
J Fe na ae oe ae RE 
uniform tobaooo plants (mean 
height, 23°om.),-mooulated with a spore suspension 
and incubated at 100 .oent relative humidity at 
21° C. for five days. 
from the infected non 


‘dishes moubated at oonstant temperature (21° C.) 


and light and dark conditions (photo- 
panna of-12 hr. at 600 lux, fluorescent light) for 
‘The relative humidity of the above 
solutions in Petri dishes. The diffusion pressure 
denen Of Sue leet peye wia ee ee 
_the leaf disks’ on manpitol solutions contained in 


- 
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Fig. 1. Miero-environment chamber 


calls (15 mm. diameter, 5 mm. deep, Fig. 1) 
in the glycerol-water solutions. Leaf disks 
were 


after being punched out. Three 


"leaf disks and " calls were placed in each 
Petri dish. Six -disk replications were used in 
all experimenta. 


Sporulation intensity per unit area of infected leaf 
was measured by dropping each disk into 0-5 mL 
of 50 per cent ethanol in 25-ml MoOartmey bottles. 
The latter were shaken for j min. an a 'Microid' 
shaker and the concentration of the spore suspensions 
measured by counting standard flelds in a hæmooyto- 
c Results were analysed using the 
+ 1) transformation. The transformed means 
ue ee counts were plotted 

humidity or diffusion preasure deficit, 
did Pante cuve Genes (Fig. 2). 

Results of experiments studying sporulation es a 
function of relative humidity with diffusion pressure 
deficit, temperature and li conditions constant, 
and sporulation as a function of diffusion pressure 
defloit with relative humidity, temperature and light 
conditions constant are presented in Fig. 2. In both 
experiments a signifloant difference between treat- 
ments (P < 0:001) occurred between 2-6 atmos. 
and 5-1 atmos. diffusion deficit, and be- 
tween 96 cent and 97 per cent relative humidity, 

respectively. Poe eer Ulo 30 oorulátian 


results suggest that not 
only bes humidity but also the drffusion 
preesure deficit of the host tiasues are of critical 
importance in the sporulation of P. tabacina. Either 
a relative humidity leas than 97 per cent or a diffusion 
pressure deficit greater than 8-4 atmospheres under 
otherwise favourable environmental conditions sig- 
nifloantly reduces sporulation intensity. In this way 
the external and internal water relations of the host 
may affect; directly and indirectly respectively, the 


a 
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Fig. 2. proun defit (D.P.D.), rels- 
P. iabeoina 


Relation betwoem diffusion pressure 
tive humidity (R.H.) and sporulation of 
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epidemiology of downy mildew diseases, for 
under field conditions a reduction in sporulation 
intensity per unit area of infected leaf reduces the 
secondary spread of the disease during the grow- 
ing season. 

A fall account of this work will be published 
elsewhere. Thanks are due to Mr. M. L. Dudzin- 
ski, Section of Mathematical Statistios, Conímon- 
wealth Scientific and Industrial Research Organ- 
ization, who undertook the statistical analyses of the 
data. 


: K. O. MUELLER s 
Division of Plant Industry, 7 
Commonwealth Scientiflo and 
Industrial Research Organization, 
!Yarwood, O. HL, Pfant Dis. Reporter, 40, 318 (1966). 
* Armatrong, Q. AL, and Sumner O. B., South Oerohma Bap. Stat, 
Bul., 303 (1935). 
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Mitosis In Vegetative Hyphæ of Higher 
Fungi (Hymenomycetes) 
To find out mitotic stages, vegetative hyphse of 


(at night) was the most suitable period for demonstra- 
tion of mitotic stages in these two cases under our 
laboratory conditions (temperatures of 25-32? C.). 
A number of fixatives (such as Allen’s Bouin, Carnoy, 
Navashin and Fleming’s strong fluid) and stains 
(iron-hssmatoxylim, gentian violet, aceto-oreein and 
Foulgen) were used, of which the Fleming's strong 
fluid y pretreatment in cold (15°-16° C.) 
SEM M. ts duod weed 1 pc onn expo 
acet-orcein and Feulgen stains were found to be best. 


be expected from the routine method of paraffin 
block-sectioning. 


F: LE mE 


| 
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is js 
Fig. 1l. Psalliota campestris 
Btir nis Mer 


Aesculin is a growth-retarding substance, obtained 
from Aesoulus hippocastanum. Probably, pretreat- 
ment with aesculin and 1 per cent saponin in . 
the cold helps easy penetration of the fixing fluid 
through the chitinous and complex walla of the 
higher fungi. The ffumber of chromosomes of the 
somatic nuclei in P. campestris (Fig. la and b) seems 
to be higher (n-= 9). Colson’, when studying 
meiosis in basidia of P. campestris, recorded tha 


46 
haploid number of chromosomes for both wild and 
cultivated forms of P. campestris ag nine gemini. 

Detaile of the work will be published elsewhere. 

8. R. Bosa* 
Botanical Laboratory, 

R. G. Kar Medical College, Z 

Calcutta, India. May 23. 

* Present address Laboratoire de Cryptogamie; Jardin des Plantes, 
12 rue de Buffon, Pans 5. 
1 Colson, Barbara, Ana. Bot., 89, 1 (1935). 
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.An Acetocarmine Squash Technique for the 
Fucales . ' - 


ACETOCARMINE techniques have only been used 
to a limited extent m cytological studies of the 
Phaeophyta, and only in examination of filamentous 
forms, or filamentous phages in the life-history of 
. the larger forms. Inveétigations of the Fucales have 


relied on techniques of embedding and microtoming, ` 


followed by staining with Heidenhain's hematoxylin? 
or crystal violet*. 

The chief obstacles to the use of acetocarmine 
. squash techniques in the Fucales are the pigmentation, 
which may obscure or block the stainmg, and the 
nature of the cell wall, which is insufficiently macer- 
ated by the acetic acid to allow the necessary degree 
of ing. Both these difficulties can be overcome 
by pretreatment with hydrogen peroxide and sodium 
carbonate according to the followmg schedule. ` 
_ Fixation. Small portions of the material, either 
apices or , are fixed for'24 hr. in Karpech- 
enko fixative’ and then washed thoroughly in water. 
Bleaching. Bleaching is carried out immediately 
after fixation: in all the species examined, 4 br. in 
20 per cent hydrogen peroxide produces a suitable 
degree of bleaching and also causes & preliminary 
softening of. the cell ‘walls, which helps m the sub- 
sequent spreading of the squash. After bleaching,. 


the material is thoroughly washed and then treated - 


with acetocarmine. 
Acetocarmens treatment, Hand-sections of the region 
to be examined are mounted on a filmed slide ma 


acetocarmine, after which it is gently boiled until 
‘the stain is sufficiently differentiated. It may then 
be examined as a temporary mount in the acetocar- 
mine, or made t by allowing the coveralip 
to fall off in acetic alcohol, dehydrating and mounting 
in *Euperal'. 
. If the material is not to be examined 
immediately after bleaching, it may be stored in 
- acetic aloohol made up of one part of glacial acetic 
acid to three parts of absolute aloohol, with’ ferric 
acetate dissolved in 45 per cent ascetic acid added 
until it is a light amber colour. After ringing in alcohol 
. to remove excess acetate, acetocarmine squashes can 
be made as above. ~ 
Taing thia beohiiqii growing apices and developing 
receptacles of several species F4lous and Oystosesra, 
Himanithaka elongata and Halgirys siliquosa have 
been examined, and many stages of division found. 
Fig. la shows a mete plate in a vegetative cell 
in the apical groove of Himanthalia elongata obtained 
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shown in (4). At s one chromosome a ] 
at y the ohromosome is scarcely in the focal plane of (s) 


by this method, and Fig. 1b an analysis of this plate 
made by enlarging the negative to & greater degree, 
inking in the chromosomes and bleaching the print. 
This is then checked visually against the preparation. 
Fig. 1 gives & count of 60 chromosomes. A number 


-of metaphases have been examined in this way and 


give counte ranging between 56 and 62—a variation 
possibly due to the fact that many of the chromo- 
somes show separation into chromatids and it is not 
always posible to distinguish them. i 

apices and developing conceptacles, nuclear divisions 
in the Fucales may be obtained with little more 
trouble involved than in making root-tip squashes 


MARGARET NAYLOR 
e a ae 
nivermity of Hull. 
March 21. ` 
1 Hiroe, ML, and 8., La Kromesomo, : 
Hiroe, M. Inoh, Dx 47-86, 042 (1056). (This 


* Moss, B. L;, and Elliot, E., Ame. Bet., N.B., 81, 148 (1057). - 
* Langlet, O., Svensk. Bot. Tidak., 96, $81 (1082). 


Chromosome Numbers in Some Members, 
of the Ulotrichales : 


Cugoxoeow numbers in three species of Uronema 
were reported earlier by me!.. Subsequent study of 
the mitotic divisions in some other members of the 
Ulotrichales resulted in establishing the chromosome 
numbers as listed below. 


Previous counts 
*Uronema torrestre Mitra n= 16 — 
Müeroepor& emosna (Kiitx.) Rabenh. n — 31 ERE d Th 
* AM sp. n = 18 — 
Mein ns Kutz. ` 5-10 a= ret. 
, Gross, ref. 4) 


A = li 
n = 10 


*Ulotkria sublissima Rabenh. 
*Sphacroples ennxiing (Roth) Ag. — 
The chromosome number for Sphaeroplea annulina 
given above is the first record for the genus. Among, 
other species of Miorospora and Ulothrix, Cholnoky* 
recorded, n = 8-10 for M. stagnorum and n = 7-8 
for U. variabilis, and Lind’ gave n = 5 for U. rorida. 
It is noteworthy that the numbers given here for 
M. amoena and U. sonata do not confirm the earlier 
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findings. The extremely small size of the chromo- 
somes in most members of the Ulotrichales is prob- 
the reason for the lack of any extensive oyto- 
work on the group: 


The materials indicated by an asterisk in the above. 


list were obtained from the Cambridge Culture 
Collection of Algae and Protozoa. The materials 
of M. amoena and’ U. sonata were oóllected from 
Wise Een Tarn and Lake Windermere respectively. 
Detailed accounts of mitosis in the above forms will 
Y. S. R. K. Sanwa 


t of Botany, 
Mary College 

(University of London), 

London, E.l. 

Feb. 14. 

1 Barma, Y. B. B. K., Natwre, 177, 000 (1056).7 
^v, Noucnatein, H., Aroh. f. Zeljforsch., 18, 1 (1914). 

* Bchnmmig, B., £. Zellfereoh., 18, 642 (19304). 


"Lind, B. ML, Ama. Bot., 48, 711 (1932). 


A Non-Destructive Method of detecting 
Diseases in Wood El 

ULTBRABONIO equipment has been used by the 
Timber Development Association for detecting flaws 
in wood, and ite possible development for ini 
the presence of diseased tissues hag been suggestbd!, 
The principle of this type of flaw detection is to 
generate pressure (sound) waves of very high fre- 
quenay which are transmitted through 
‘ materials such as metals or plastics. 


In these trials transmission of ultrasonic energy 
through wood was measured both dotrn and across 
the grain. After two areas, on exactly opposite sided’ 
of the samples, had been smoothed to give two flat 
surfaces, each about 25 sq. am. in area, the wood 
was smneared with a coupling agent’ to ensure good 
contact between the probes and the wood. To 
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transmit across the grain the sampling areas had to 
‘be stripped of bark, which was found to be impene- 
trable to the ultrasonic energies employed. 

The transmission of ultrasonic energy through 
wood is considerably reduced even when slight 
defects are present (Table 1). The sensitivity could 

bebly be increased with sete specially adapted for 
foetu dawe in ten No transmission could be 
obtained through 5 am. of red pine infected with 
dry rot even though ultrasonic energy could be trans- 
mitted through 180 cm. of sound seasoned beech. 

Besides its potential value as a research tool far 
studymg the ecology of tree disease organisms, the 
most important development of this tochaiqne would 
be the reduction of economic losses of timber. Trees 
of value are often lost because fungal infections (such 
as heart and butb rote) remain undetected for many 
years. The early detection of disease in a plantation 
would enable a decision to be made about its potential 
value and future management. Loes on importe or 
timber in storage could be reduced if a speedy method 
of detecting incipient decay in bulk tımber were 
available. ` 

We should like to express our thanks to the Atomic 

Research Establishment, 


laboratories; to Mr. E. 
A.R.R.E., for his advice and assistance; to Mr. ' 
Abel-Ward for allowing us to take samples from 
Eggerslack, Grange-over-Sanda. 


Eels in Southern Africa 


SPonsorap by the South African Council for 
Industrial and Scientific Research, this Department, 
under the direction of Prof. J. L. B. Smith, is under- 
taking the study of the life-history of the freshwater 
eels of the western Indian Ocean. Most authorities 
have hitherto held that only one species of freshwater 
eel, namely, Anguilla mossambica Peters, occurs in 
South Africa. Ege! recorded a specimen of Anguilla 


Table 1. Betis TRANEMIBMION OF ULTRASONO MNNEGY THROUGN BAXFLES OF WOOD 
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calibrated and scalo values recorded were peculiar to each machine, so values obtained 


Samples were obtained from standing trees five days before testing 
into polythene bags. . . 


` 
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marmorata Quoy and Gaimard, from the Buffalo 


River, Eastern Cape (27° 30’ E., 32° 57’ 8.), but as 
this wads the only one from the continent of Africa 


~ ite validity has been queried. However, among the 


eels in thia Department and of the Kaffrarian Museum, 
Kingwiliamstown, we have found six, all females, 
with pleated gonads full of ova, which are unquestion- 
ably Anguilla marmorata Quoy and Gaimard. Three 
of these, 85—185 om. in are from the Keiskama 
River (27° 13’ E., 38° 08’ 8.) (near the Buffalo), and 
the remainder, 78-108 om. in length, from the çon- 
fluence of the Sabi and Lundi Rivers m Southern 
Rhodesia (82° 25’ E., 21° 10! 8.). In both cases the 
habitats are mature;rivers below the 1,000-ft. contour. 

At night, during February and March 1957, up- 
stream migrations of thousands of young eels, at all 
ajzes from 10 to 29 cm., were observed jn the Buffalo 
(27° ‘80’ E., 32° 57’ 8.) and the Kariega Rivers 
(26° -30’ E., 33° 23’ B.). In samplings taken at this 
time from the Laing Dam wall on the Buffalo River 
(27° 30’ E., 82° 57’ B.) three species are present, 
about 85 per cent being Anguilla mossambica Peters. 


Two T 21:6 and 14:5 cm. in’ length, arè 
Angu bicolor bicolor MoClelland and the remainder 
Anguilla marmorata. i i 
. were. all Anguila mossambica. A fourth species, 


Anguilla nebulosa labiata Peters, the biology of which 


Te ee ee werde pire 
>. Winifred Frost’, has not yet been found in these 
southerly rivers. í : 

It is unfortunate that the discovery of Anguilla 
marmorata, in the rivers mentioned above, was made 
too late to be included in the interesting communica- 
tion by Dr. W. E. Frost in Nature of March 16°. 

R. A. JUBB 

Department of Ichthyology, 

Rhodes University, 
Grahamstown.’ 
April 12. . E ou » 
istic of the Genus Angwilla Shaw, ‘Dena Report No. 16, 87 
1 Frosi, W. JL, Ool. Off. Fish. Pub. No. 6,1 (1068) ; J. Ospe Pisostoriei 
Sos., No. $8 (1057). 
“Frost, W. XL, Haters, 179, 594 (1987). 


Dirt Removal from Cotton. 
'[x the course of investigations into detergency 


using radioactive isotopes, some interesting obeerv&-* 


tions have been made. The chopped fibre technique’ 
was used, and the cotton fibre was soiled as deecribed 
previously*, but with a proportion of the stearic acid 

by stearic acid-l-!C. The rate of removal 
of stearic acid from the fibre after washing with 
i solutions for various times was 


different detergent 
~ measured by the residual activity of the fibre oom- - 


pared with the initial activity of the unwashed fibre. 
The fibre was made into smooth pads and activities 
were determined by an end-window counter. . 

I5 was found that the relative efficiencies of the 
E ta as estimated by the removal of the stearic 
acid and by that of the pigment (graphite) component 
of the soiling -mixture determmed by reflectance 
measurements showed marked similarities, as illus- 
trated in Fig. 1. In addition, although excess of a 
strong alkali, sodium metasilicate, was present in all 
detergent’ solutions, the removal of the stearic acid 
depended partly upon the detergent ubed. N 


This work is being continued employing different i 


fibres and with each type of fatty component of the 
soiling mixture labelled in turn with carbon-14. 
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TIME, MINUTES 


of radioacálve steario acid and of 


otia @ +O. 0:1 per cent of de ta pins 0 Ber a tof 
s 2 oan 
sodium metasilicate; x,0-15 percent o sodim meta diate only 


We thank Mias J. O. Gracie for technical assistance, 
the Isotope Division of the Atomic Energy Research 
Establishment, Harwell, for helpful advice, and the 
DBector and Council of the British Launderers' 
Research Association for permission to submit this 
communication for publication. 

R. E. Waaa 
C. J. Barrr 
British Launderers’ Research Association,  : 
. Hill View Gerdens, 
Heridon, London, N.W.4. 
1 Powney, J., and Fenol, A. J , Besearoh, 3, 331 (1049). 
13 Wags, B. E , J. Testle Inx., 43, T510 (1052) 


Organo-Clay Complexes E 

IT has been shown by X-ray a&n&lyms that certain 
organic oo ds are taken up between the basal 
surfaces of montmorillonite and halloysite to form 
interlamellar complexes. The ise occupied by the 
organic molecules is determmed ‘by subtractmg the 
van der Waals thickness of individual clay sheete 
from the observed (001) spacing, and is normally leas 
than that calculated by assuming that the molecules 
lie as fist aa poasible and also make van der Waals 
contact with the surface atoms of the clay. The 
apparent reduction in thickness has been ‘ascribed to 
CH ...O bonds!“ between the oxygen atoms of the 
clay surface, which have an induced negative charge 
arising from the isomorphous replacement charge, and 
the organic molecules. Polyvinyl alcohol, the aryste 
structure of which has been determined, appears to 


-- farm a two-layer complex with montmorillonite in 


which there is van der Waals contact between the 
—OH, groups and the surface oxygen atoms, and the 
plane of the carbon chains is perpendicular to the (001) 


No. 4575 July 6, 1957 


Dec. 


i j z H 
H 
H Ç-H 
e . c 
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i '(b) 
(b) higher aloohols 


(a) 


Methanol on montmorillanite ; 
e on montmorillonite 


Pig. 1. 
planes (unpublished work). This suggested that the 
orientation of the ample aloohols might be such that 
the plane of the carbon chain is perpendicular to the 
(001) plane, and not parallel as originally assumed} 54, 
The most recent evidence is also agamst the latter 

ion*. , M 

To account for the observed thickness of the inter- 
oalated molecules on this hypothesis, some shortening 
of the van der Waals cantact between the organic 
molecule and the clay surface is still necessary. It 
seemed unlikely, both from the result with polyvinyl 
alcohol and on géneral chemical grounds, thai 
CH.... O bonds could be formed ; OH... O bonds 
would be more likely, as aloohols are known to form 
intermolecular bonds in this way in the liquid state. 

If an oxygen atom is to form-a hydrogen bond 
with another oxygen atom on the clay surfgce, two 
conditions have to be satisfied. The OH... O bond 
must be linear and, more i , if the clay 
oxygen atom is already linked by two bonds at the 
tetrabedral angle to other atoms in the clay, then’ 
the hydrogen bonds would be expected to form at 
the remaming tetrahedral angles, as in the ice 
structure, for example. This latter condition is met 
xxactly on both surfaces of montmorillonite crystals, 
where each oxygen atom is linked by tetrahedral 
»onds to two silicon atoms, and similarly on one 
rarface of halloysite crystals also. On the other sur- 
‘ace of halloysrte orystels, each hydroxyl is linked 
© two aluminium atoms by bonds at 90°, so that 
'onditions are not favourable for hydrogen bonding. 

Fig. la shows the proposed orientation of the 
nethanol montmorillonite complex with the OH . ..'O 
nd at the tetrahedral angle to the olay oxygen 
tom on one of the clay surfaces. On the other 
lay ‘oxygen surface van der Waals contact is 
ssumed with the methyl group, with allowance for 
ree rotation of the group. This will give the maximum 
‘beervable (001) spacing, namely, 

OHO ooa 54-73 + CO oos 15-70 + CH oos 54-78 

+ van der Waals radius H + van der Waals 

radius O 2 

+ thickness of alicate sheet (from one plane , 

oxygens to another) 

= 2-6 oos 54-73 + 1-48 oos 15-79 + 1-07 oos 

54:78 + 1-2 + 1-4 + 6-6 = 12-7 A. 

The values of the bond-lengths and van der Waals 
idii are those given by Pauling’. The length of the 
H...O bond is uncertain within 0-1 A. 

For halloysite an identical arrangement is possible 
ith the —CH, group making van der Waals oon- 
wt with the hydroxyl layer. The (001) spacing 
rpected would then be: 


12.7 — 6.6 + 4-4 = 10-5 A. 
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The increase in spacing to be expected with tho 
higher alcohols in mantmorillonite will be (Fig. 1b): 
(CO — CH) cos 54-78 + CH cos 54-78 


= 1-54 oos 54:73 = 0-89 A, that is, a total (001) 
spacing of 18-6 A. 

For the corresponding amines, methylamine, eto., 
NH... O bonds would be substituted for OH... O 
bonds. . 

There is some variation among the observed 
spacings. Glaeser’s’ value of 12-1 A. for the one-layer 
methanol montmorillonite complex appears to be 
low, due to incomplete absorption ; MacEwan?! found 
10-8 A. for the corresponding methanol halloysite 
complex, and other workers! 12-7 A. for the methyl- 
amine montmorillonite complex. Glaeser’s value 
for 1-propanol to 1-pentanol on montmorillonite is 
18-6 A, the same as MacEwan's value for 1-hexanol, 
l-hepbanol and seoondary alcohols. The correspond- 
ing amirie complexes give» spacings of 18-5 A. The 
general agreement with the calculated values ig 


encouraging. 
W. W. EMERSON 

Rothamsted Experimental Station, 

Harpenden, Herte. March 28. 
? Bradley, W. F., J. Amer. Chem Soc, 87, 975 (1945). 
* MaoHwan, D. AL O., Trans. Farad. Soc., 44, 340 (1048). 
? Talibudeen, O., Trens. Ferad. Soc., 51, 412 (1055). 
‘Jordan, J. W., Arin. Aag., 28, 508 (1049). 
* Greene-Kelly, B., Treas. Fared. Soc., Eg, 1281 (1956). 


*Paulng, L., “The Nature of the Chemical Bond” (Cornell Univ. 
Presa, Ithaca, N.Y., 1940). 
T Gaer, B., C.R. Acad. Soi., Paris, A, 226, 935 (1948). 


Evidence relating to the Earth’s Inner Core 
from Hydrogen Bomb Explosions in 1954 
Iw an analysis! of seismological readings of four 

hydrogen bomb explosions carried out by the United 

States in 1054, we discerned & pattern from which 

we have surmised the origin-times to an accuracy 

which we think is of the order of 0-2 seo. 
ing our surmise to be correct, ‘it o 
that stations in the range 187° < A < 142°, where A 
denotes the epioentral distance, have recorded wave 
movements from the bombe at times up to 12 seo. 
before the expected arrival-times. Furthermore, the 
early movements were found to be followed usually 
by & second larger phase the times of which agreed 
within 2 sec. with the expected arrival-times of the 
phase PKIKP. The obvious interpretation of the 
early readings is that they correspond to diffracted 
waves arriving at distances short of the PKP 
travel-time 


But while it is hkely 
that there are a number of.authentio observations 
of these waves, epicentral and origin-time ynoer- 
tainties make it impoedible to approach the precision 
of the inference derived using the hydrogen bomb 
data. Special significance is attached to the latter, 
since bomb explosions can, permit the precise 
calculation of travel-times. 

The resulta, which will be presented in detail 
elsewhere, have an important bearing on the evidence 
for the existence of the Earth’s inner core. Prior to 
Lehmann’s work® in 1936, the travel-time branch 
curve now known as RKIKP had been attributed to 
diffraction effects. It 1s innate in the caloulation of 
Jeffreys* which showed that the readings i 


relating 
to PKIKP oould not be attributed to diffraction, 


50 


that genuine diffracted PKP waves should never- 
theleas be observable. The present investigation 

i evidence of the existence of these diffracted 
BRP waves, and at times up to 12 soo. before the 
PKIKP waves arrive. Thug-supplementary proof is 
given of the fact that the phase PKIKP is uncon- 
nected with diffraction, and therefore connected-with 
the presence of an inner core. - 


The present communication incidentally illustrates 
the ial value of nuclear explosions to seismo- 
logical research. 

K. E. BuLLEN T. N. BunkzE-GAYFTNEY 
Department of Applied Riverview College 
Mathematios, Observatory, 
University of Sydney. New South Wales. 


May 30. 


e Austral J. Phys., 10, 180 (1967). 
75: Bureau Centr. Béigm. Internat, A, Faso, 14, 3 (1936). 
^ Mon, Not. Roy. Astre. Soo., Geophys. Supp., 4, 551 (1039). 


Detection of Inhomogeneities In Trans- 
parent Plastic Sheet by a Simple 
Schlieren Technique 


TRANSPARENT plastic sheet and flim of most types 


of polymer respond well to the Schlieren technique, 
and this method can be used to obtain magnifled 
images of inhomogeneities in the material which are 
normally not detectable by visual inspection. A very 
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simple method based on the Schheren principle bas 
been developed which requires only an ordinary 
slide projector and a clean-cut square piece of om 
opaque material such as cardboard or thin sheet 
metal the size of which should be somewhat larger 
than that of the front lens of.the projector. 

The specimen under investigation is mounted on 
the slide carrier without cover glasses and projected 
on to a screen at the desired magnification. The 
Schlieren effect is produced by partially covering the 
front lens of the projector with the opaque shéet. ` 
Inhomogeneities such as flow lmes or particles of 
different density then become visible on the screen 
in the form of high-contrast magnified images. 

The opaque sheet should be held as close.as possible 
to the front lens. Where the front lens is recessed or 
hooded, it is advisable to remove the projecting rim. 
In some cases it will be found advantageous to stop 
down the light by placmg an aperture in front of 
the condenser lens. The position of the sheet with 
respect to both the degree of lens coverage and the 
angular direction of the traveraing edge at which 
maximum contrast is obtained depends on the 
physical and optical properties of the specimen as 
well as on the type of projector used, and is best 
found by trial. For plastio sheet and film, which 
are usually anisotropic, the optimum position of the 
edge is at right-angles to the direction of orientation 
of the specimen. 

The effect of this method is shown in the 
accompanying photographs, which have 
been taken by placing a photographic plate 
(Kodak B 4) in the position of the screen. 
In Fig. 1, (a) is the image of a cellulose 
acetate film which was extruded from 4 
non-homogeneous melt, as 1t appears on the 
screen on ‘straight’ projection ; (b) ahows 
the appearance.of the same area of film 
with the opaque sheet in position ; (o) and 
(d) are Schlieren pictures of disturbances in 
similar cellulosic materials due to incorrect 
manufacturing conditions. The diamond 
pattern of the flow lines in (d) indicates 
cold flow’ due to low production tempera- 
ture. Fig. 2 is a typical image of poly- 
thene film. All reproductions are 
x 20. 

In all cases, the pattern revealed by the 
Sehlieren method was not, or only famtly, 


recognizab say Geir in 
or reflected. light. study of the various 


Alternatively, peque sheet may be replaced 
bya sheet of ‘Polaroid’, and another sheet of "Polaroid" 


appear bright. 

Thanks are due to the Directors of British Celanese 
Ltd, for permission to publish this communication 
" H. H. ALLN 

Physics Development Section, 

Britiah Celanese, Ltd., Celanese House, 

Hanover Square, London, W.1. March 27. 
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. : TEACHERS IN TECHNICAL COLL 


T is now recognized that, in spite of some definite 
shortoomings, the White Paper on Technical 
Education published in February 1956 is something 
of & landmark. It did. not, perhaps, distinguish 
sufficiently clearly between the functions of the tech- 
nical colleges and the colleges of technology and the 
university departmenta of technology, nor did it 
attempt to assess the quantitative demand for tech- 
nicians and oraftamen. However, it recognized 


met if the understanding and support of parents as 
well as of industry could be secured, and also that 
buildings were only a part of the problem. A critical 
factor was the supply of teachers. 

This subjegt was not considered in any detail im 
the White Paper, which stated that there were at 
that time some 11,000 full-time and 46,000 part-time 
teachers in technical colleges, about 9,500 of whom 
were school teachers who teach in the technical 
colleges in the evening ; and it merely observed that 
many more teachers would be required to enable the 
annual output of students from advanced courses to 
be increased. to 15,000 in 1960, and thet of students 
attending part-time day courses durmg working hours 
from. 835,000 to double that figure. It was recognized 
that the quality of the teaching staff would be just 
as important as numbers if the .technical colleges 
were to contribute “appropriately to the output of 
scientists and technologists and to the supply of 
commerce. In June 1950, however, Sir David Eooles, 
then Minister of Education, appointed a committee, 
under the chairmanship of Dr. Willis Jackson, to con- 
sider,.in the light of the White Paper, the supply and. 
traming of full-time and part-trme teachers for tech- 
nical colleges, and this committee has now reported*. 

Apart from the estimates as to the demand for 
teachers, the report contains little that is fresh. 
There are some novel recommendations, but easen- 
tially no new suggestions regardmg sources of supply. 
Nevertheless, the report is sane and constructive, 
and throws a weloome emphasis on factors that are 
frequently neglected. The problems to be solved are 
clearly displayed ; just as the shortage is the resultant 
of neglect in many different directions, so is the 
adequate supply of Britam’s needs in technical man- 
power shown to depend on a united effort in which 
the Government, the local authorities, the univer- 
sities, industry and the general publio as well as the 
colleges themselves, teachers and the schools have 
their own parta to play. f - 

As to the present staffing of the technical colleges, 
there are no Ministry statistics later than those for 
March 1955, when some 10,000 full-time and 44,000 
part-time teachers were m establishments of further 
education having day-work, other than arb establish- 
ments. The colleges themselves reported 11,455 full- 
* 
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time teachers (including some in art establishments 
engaged on technical work) and 38,959 part-time ` 

(omitting some teachers engaged on evening-work 
only) in the 1955-56 seesion. These latter figures 
were used by the Committee in arriving ab ite 
estimate that the number of teachers would require 
to be increased by about 8,500 by 1960-61 to carry 
the additional load involved in the White Paper's 
proposals, or about 1,700 annually, with 
the annual average of 1,100 for 1952-55. This cal. 
cul&tion, moreover, is based on the present average 
number of teaching hours per teacher, and even if 
the expansion in student numbers proceeds more 
slowly than the colleges anticipate, this rate of 
expansion is desirable to permit some reduction in 
average téaching hours, which for some individuals 
the Committee regards as excessive. This annual 
increment is to be made up of about 1,430 full-time ' 
teachers and about 1,600 part-time teachers, and 
should suffice to carry the expected increase of nearly 
50 per cent in the teaching load and meet the desire 
of the colleges to see the full-time teachers in 
1960-61 carrying 71 per cent of the total teaching 
load in place of the present 65 per cent. This aim is 
generally supported by the Committee and is regarded 
as a necessary consequence of the expansion in day- 
release work. Moreover, it provides a permanent and 
stabilising factor in colleges, giving an element of 
continuity which is particularly necessary when most 
of the student body is made up of part-time students. 
Further, it simplifies administration and organization, 
while full-time staff can devote time to the general 
welfare and social life af the college as & whole in & 
way that could not reasonably be expected from a 
large body of part-time teachers. The programme of 
work of a full-time teacher can also be framed so as 
to give him adequate time for careful preparation, 
marking, devising and setting up experiments and 
visual aide, and for taking a personal interest in the 
progress and oereers of his students. 

These are all major factors in the relation between 
steff and student, and are particularly important 
with part-time studente. Furthermore, while even 
with this swing to full-time teaching the colleges will 
require an extre 8,000 part-time teachers by 1960-61, 
ib is possible the colleges may have under-estrmated 
the relief which part-time teachers can give to the 
full-time teachers ; and while therë are other reasons 
for hoping that mdustry will be able and willing to 
release staff at all levels for part-time teaching, it is 
wise to assume that this average annual increase of 
1,600 part-time teachers during the next five years is 
& minimum one. There is the further problem, 
which Dr. Willis Jackson stressed in explaining the 
report at the Conference organized by the Federation | 
of British Industries on May 15, that acute difficulty 
is likely to be encountered in securing an adequate 
supply of well i teachers of science or tech- 
nology for professional courses at intermediate and 
advanced level. For these courses an increase is 
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required of about 1,250 in the number of science 
graduates and of about 1,350 in the number of 
technology graduates.  Disregarding staff wastage, 
which is at present unduly high, these figures mean 
raising the average net moreage in the number of mathe- 
matics and science graduates 1n service from about 200 
to 250 and of technology graduates from 90 to 265. 
Before considering what Dr. Willis Jackson 
described as the kernel of the report—the provisions 
for meeting the needs. and especially those making 
teaching in technical colleges as attractrve as it 
should be—it should be noted that the colleges since 
the War have sometimes had great difficulty in 
recruiting sufficient staff, particularly in the fields of 
seience and technology. These difficulties in reoruit- 
ment have been in the quality as well as in the 


number of applicants, and they have led to the over- ` 


loading of the full-time staff ın terms of class-contact 
hours, to the undesirable use of part-time staff 
through inability to fill full-time poete, and to an 
` exoeeaive turnover of staff since promotion at other 
colleges is so easy to secure. There is also risk of 
lowering the standard of the profeesion, since staff 
of inadequate quality is sometimes appointed. 

The future requirements of British technical colleges 
for teachers are thus large, and in the main they are 
for specialista, who must be attracted from other 
forms of employment in which they are in equally 
great demand. The Committee can suggest no sub- 
stantial fresh source of supply, and recognizes that 
no large source of persons suitable for full-time 
appointments remains untouched. The additional 
teachers must come, in the main, as they have always 
done, from industry, from university teaching and 
from the schools; but although the Committee 
believes that some married women with qualifications 
in mathematics and science may prefer teaching in 
technical colleges to teaching in schools, rt does not 
appear to look to women teachers, either full-time 
or part-time, as likbly to provide any considerable 
source of supply. 

One possible fleld of recruitment to which the 
Committee directa attention is the Armed Services, 
where there are now many people with accepted 
qualifications as a result of Service training. Since 
- the requirements of the Services are likely to be 
reduced, the Committee makes the reasonable sug- 


and Bervioe-men are made fully aware of the oppor- 
tunities in technical education, and it believes that 
much *more -could be done to supply the Forces 
Resettlament Service with up-to-date information 
about technical education and the great need for 
teachers. Equally sound are the suggestions, in 
scoordance with the tendency for the creativeness of 
& research worker to diminish in middle age or later, 
that measures should be taken to ensure that these 
opportunities and needs in technical education should 
algo be brought effectively to the notice’ of such workers 
in the Scientific Civil Service, the research associations 
and in industry. Apart from this factor, the changing 
interests and growth in experience of such research 
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workers might well lead a certain proportion to take 
up technical teaching and bring to the oollegeg an 
outlook and an expert knowledge of special subjects 


- which would be of great vatue. 


Such measures illustrate one factor on which the 
success of the recruitment campaign, as the Com- 
mittee sees it, will depend: a willmgness to develop 
unconventional sources of recruitment. That factor 
is also illustrated by the observations on the use of 
part-time teachers not only from industry but also 
from Government establishments and elsewhere, 
particularly in the remarks aa to special inducements. 
There is sound sense in the observation that, to 
attract such staff of the calibre required, induoementa 
should not be thought of as primarily financial: 
staff are much more likely to be attracted by offering 
them a special status m college life, with a title such 
as ‘special lecturer’ or occasionally ‘special reader’. 

Here, however, the other two factors which the 
Committee stresses as conditioning success are in- 
volved: -establahment of a oloser partnership 
between the colleges and industry ; and & determined 
effort on the pert of all concerned to reise the status 
of technical teachers and the attractivenees of their 
calling. It is recognized that the ,aasistance and 
support of governmg bodies and the local education 
authorities oonoerned will aleo be required, and on 
this point of co-operation the report :8 forthright. 
The Federation of British Industries in rte '"Hand- 
book on Industry and the Technical Colleges” issued 
last autumn was content to remark that industry could 
help the colleges by aBisting the recruitment of 
part-time lecturers of the right type. Dr. Wills 
Jackeon and his colleagues are convinced that there 
is still too marked a tendency for educational 
institutions and industry to be regarded, and to 
regard themselves, as separate and distinct rather 
than as mtmately associated partners in a joint 
enterprise. The real problem is being ignored so long 
as the possible gain by a technical oolleg8 of a highly 
qualified and experienced reofuit fromi industry is 
regarded as a loss to be resisted. For'gome time to 
come, industry must be prepared to encourage and 
assist the transfer to full-time teachmg work of 
experienced staff members ib can ill afford to loge, as 
the only means of ensuring a much augmented supply 
of junior recruits of high quality. 

The value of a much greater interchange of staff 
and ideas in furthering the wide publicity required m 
order to attract sufficient additional teachers is 
obvious. Evidence submitted to the Committee 
suggests that at present more than a quarter of the 
new staff recruited by the technical colleges are 
teachers transferring from full-time service in schools. 
Disregarding the effect of such transfer on the 
schools, and disregarding the possibility that tt may in 
due course be affected by the activities of the Indus- 
trial Fund for the Advancement of Scientific Educa- 
tion in Schools, this source of supply does not meet 
the vital need for more graduate technologists. To 
increase the supply of teachers of technology from 
150 to 360 & year will require & great effort from all 
concerned. 
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To secure the desired co-operation from industry 
and government departments ag well as from the 
Mihistry of Education, the local education authorities 
andthe technical colleges, every effort must be made 
to arrange the most effective deployment of staff. 
Nor is this simply & matter affecting teaching staff 
alone—perticularly the more highly qualified mem- 
bers—and the rationalization of courses. I+ implies 
avoiding waste of special skill and knowledge on 
duties which do not require it, and seeing that 
highly qualified members of staff do not waste their 
time on routine clerical work or maintenance and 
repair of equipment but are provided with adequate 
clerical and. laboratory assistance. This applies also 
, in industry and elsewhere if the full potentialities of 
the additional sources of supply suggested in the 
report are to be realized. 

More than the elimination of waste of skilled effort 
is involved here. Such conditions are an important 
factor in attracting staff of high quality, and the 
Committee comments wisely in the same connexion 
on the importance of allowmg the mature entrant 
from the Armed Services, from industry or from 
research institutions full credit for his previous 
experience in determining his salary. The difficulties 
in regard to pension schemes are fully recognized, 
but the Committee considers that industrial pension 
schemes should provide, whenever possible, for a 
paid-up policy to be granted to those who resign to 
take up teaching, so that a pension will be due to 
them on their eventual retirement. 

The remarks on research and consultant work are 
tampered by a like appreciation of the value of such 
conditions in attracting the right type of reoruit, and 
in lishing the status and dignity which are 
essential for the maintenance of high professional 
standards. The major expansion in research in bech- 
nical oo[legee should, m the Committee’s view, be in 
the application of fundamental knowledge to probleme 
of design and production; but it also urges the 
prosebution of, research into teaching methods, par- 
ticularly as applied to special branches of technology. 
The prime consideratión is here the benefit to the 
teacher himeelf, though the value of both research 
and consultant work to local industry is not over- 
looked; from the same point of view the report 
stresses the importance of encouraging teachers to 
extend their technical knowledge and to improve 


their qualifications, of a liberal policy in regard to ^ 


leave to attend scientific and technological oon- 
ferences and of reasonable standards of accom- 
modation. 

Dr. Willis Jackson and his colleagues have produced. 
& report which is pervaded by the same liberal spirit 
and understanding of the mind of the scientist and 
technologist as marked the Barlow Report on 
scientific staff more than a decade ago. Whereas, 
however, implementation of the recommendations of 
the latter report was @ matter for Government 
administrators alone, those of the present report are 
addressed to industry, to local education authorities 
and to many others, moluding the college authorities, 
many government bodies as well as the Ministry of 
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Education and professional’ associations and the 
teachers themselves. To brmg a more liberal outlook 
into technical education also depends on wide-spread 
co-operation, and all these considerations give special 
importance to the two novel proposals of the report. 
- First, the Committee is convinced that remdential 
conferences, lasting two or three weeks, for senior 
members of the staff of technical colleges, would be 
of considerable benefit, alike in identifymg and 
studying major problems connected with the aims, 
ideas and growth of technical education, stimulating 
new methods and attitudes in the colleges, fostering 
a more catholic understanding of the functions of 
technical colleges and keeping teachers in touch with 
new trends in science and technology. Accordingly 
it ig recommended that the Mimister of Education 
should establish & staff college with ite own board of 
governors and appoint & director of studies to plan 
the programme and guide ita execution. Secondly, it 
is recommended that an advisory committee be 
established on the supply and traming of teachers for 
further education, the duty of which would be to 
review the arrangements and provision for training 
and to keep in touch with the technical colleges as 
regards the supply of teachers and the demand for 
different types of training courses. - 

Time may well be required to implement these 
latter recommendations; nor can the proposal for 
further proliferation of the bodies concerned with 
technical education be entertamed without careful 
consideration, if only on account of the demands it 
may make on the time of experienced and tramed 
man-power. Meanwhile, however, the report sets 
forth—with cogency and a sense of urgency—prastical 
ways in which professional bodies, technical college 
could work together to meet a desperate need, and 
‘to establish the conditions which should ensure an 
increasing supply of teachers of high quality both 
for colleges of technology and for the teobnical 
colleges. Not the least of these opportunities, and 
one for which every scientist and technologist sharea 
some measure of responsibility, is that of educating 


'publió opinion as to what is involved and thus 


securing the publie understending needed both to 
ensure a steady supply of students for the colleges 
and-the adoption of the appropriate measures by 
local education authorities. 


TERMINOLOGY IN PHYSICS 
AND ELECTRONICS ° 


The International Dictionary of Physics and 
Electronics 

Pp. xvii+1004. (London: Macmillan and Co., 

Ltd., 1956.) 120s. net. 


BICS has derived ite vocabulary from several 
gources. Unlike some other sciences it has 
always made much use of everyday words, adaptmg 
their meanings, usually by restricting them, to the 
needs of experiment and theory and givmg many a 
quantitative mense. Although it continues to absorb 
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words in this way, it has increasingly had to resort to 
supplementary souroes. Thus the names of promin- 
ent physicista have provided many adjectives to 
qualify effecte, theories, quantities and instruments 


in addition to being used as unts. Much can be said- 


for the practioe, provided ambiguity and obecurity are 
avoided. No physigist misunderstands, for e 
the terms Planck’s constant, Curie tem 
Geiger counter or Doppler effeot; the F 

or the Remaden eyepiece may demand a morent'a ro- 
flexion, but the! homas precession, the 

effect and the de Bitter universe are best left to the 
specialists. A few namee—Gause, Fermi, Debye—are 
overworked. Many of the letters of the English 
alphabet and some of the Greek form a second source 
of widely used adjectives; some are abbreviations 
(for example, F-centre), some form a sequence 
(thus, K-, L-,- - - shells and, hence, K-capture) and 
& few were previously used as symbols (for example, 


k-apace). Many new nouns, including isotope, lumen, 
positron, etiam, had to be comed, not always 
with the of etymologista. 


Electronicos uses many of the words of physica, but, 
dealing so much with complex components and with 
effects not found naturally, haa also required n 
words. 

The need to define the words and terms of the two 
subjects has long been realized, and both national 
and international bodies have sought to meet it. 
Very few dictionaries have been produced, however, 
80 that the new International Dictionary could be 
an important addition. Its authors are mostly 
American, supported by four from Britain, and they 
have made use of work by American physical and 
radio institutions ; there is no specific reference to the 
British Standards Institution, however, which -has 
dealt with terminology in branches of 

ied physics and in radio. 

definitiona given in the new Dictionary are well 
worded and the fuller explanations given of many of 
the commoner terms will be of value to studente. 
The cross-referencing is adequate and & sense of pro- 
portion is maintamed between pure and applied 
physics and between the abstract and the concrete. 
The excellent definitions of the many mathematical 
theorema, functions, equations and operations used 
in the two subjects deserve special mention. Terms in 
physical chemistry and in meteorology are included, 


but the extent to which the meteorological terms will ` 


be consulted may not justify their inclusion. 

If a few criticisms are made they must not be read 
aa detracting seriously from the value of the Diction- 
ary. The diagrams, though not numerous (one is 
given twice, however), are not always well chosen ; 
some electronic circuits are too complex and do not use 
uniform symbols. Some words, such as vocoder and 
frequency changer, mean different things in Ameríoa 
and Britain, but only the American meanings are 
given. “Finer differences between British definitions 
and those of America may cause a little confusion also. 
Does the E-layer of the ionosphere extend from 
100 to 150 km. (British Standards Institution) or from 
90 to 160 km. (as this Dictionary says)? Is a wave im- 

œ deduced from transverse components (British 
tandards Institution) or from appropriate compon- 
ents (this Dictionary) ? Although the entries total 
about 10,000, the followmg are some of those omitted : 
Bitter patterns, Nyquist diagram’ (or criterion), 
square-loop material, forward scatter, -ring, 
Vickers hardness (Brinell, Rockwell, Bierbaum and 
uri are included), types of diamond, Giana 
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(superfluid oocurs in the definition of heat flush), 
Heaviside calculus, delta modulation, photodiode, - 
cæsium clock and Ayrton-Perry winding. The title 
of articles in & recent issue of an American physics 
dicks andis gine several words not included (for 
example, super-paramagnetigm and. ulometry), but 
the fault could sometimes be sdih subire ep s 
new words before the need is fully established. 

The distinction between the Zener and thé aval- 
anche effects is not made clear. Some American &rade 
names of magnetic materials are included, for ex- 
ample, ‘Hypernick’ and ‘Hypersil’, but-some, usually 

names of long standing, such as ‘Stalloy’, 
‘Aico’ and ‘Radiometal’, are not: The entries of 
some non- -metric unite might have been shortened to a 
few tablea, or omitted. The editors were perhaps com- 
pelled to include such melegant' terms as blacker- 


. than-black, bottoming (topping presumably for a 
breakoffaki 


p-n-p transistor), i, ‘hot’ (highly radio- 
active) and scram (to shut down a reactor) ; let their 
inclusion be & warning to scientists of VIAE 
degradation. ` 
Mistakes or misleading statements are rare. 
Meacham is miespelt once; electron diffraction doea 
not show the wave-like character of electron beams, 
and frequency and non-lmear distortion are better 
termed attenuation and amplitude distortion re- 
I . The dictionary can certainly be paid the 
compliment of being interesting ; indeed,'one has to 
guard agamst the risk of becoming so absorbed in the 
entries on the page at which it happens to open— . 
and in the cross-references that one is led to—as to 
forget the particular entry that one intended to 
consult. J. R. Trotman 


SWEDISH EXPLORATION IN. 
:SOUTH AFRICA  '": 


South African Animal Life 
Results of the Lund University i gere in a 1950- 


1951. Edited by Bertil Hanstròm, P. Brinok and 
Gustaf Rudebeck. Vol 1: Pp. vit-618. Vol. 2: 
Pp. vii--576. Vol 3: Pp. vi--492. (Stockholm: 


Almqvist and Wikeell, 1000:6nd 19964 68 Sw. Kr. 
per volume. - 

INNAEUS once wrote: ‘‘There’is no place in, 

the world with so many rere plants, animals, 
insects, and other wonders of Nature as joa, and 
it seems as if they have been concentra’ bo the 
Cape”. This interest in the flora and fauna of South 
Africa was shared by a number of Swedish naturalists, 
and a three hundred years old history of Swedish 
endeavour in this fleld culminates in a recent expedi- _ 
tion o ized by Prof. Bertil Hanstroóm, and executed ` 
by Drs. Per Brinck and Gustaf Rudebeck, &ooom- 
panied and assisted by their wives, Mra. Gunvor 
Brinck and Mra. ‘Rudebeck. The expedition, 
which was by grants from the Swedish 
Natural Sciences Research Council and from private 
funds, started in October 1950 and returned to 
Sweden in August 1951. In oollaboretion with 
South African biologists and biological institutions, 
large collectians chiefly of invertebrate material were 
made from more than 350 localities in the 
Orange Free State, Natal, Transvaal, South- 
Africa, Bechuanaland, Northern and Southern 
Rhodesia, Swaziland and Basutoland. On the whole, 
most of the collections were made from terrestrial 
and limmie biotopee, and they are the largest ever to 
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reach, the Zoological Institute at Lund. From there 
they haye been distributed to more than a hundred 
sfecialists in about twenty countries, and the resulta 
of their findings are to be published in a work of 
eight volumes under the title: “South African 
Animal Life". ,Three of these volumes have alread: 
appeared.” Vol.”] contains an introduction by Bertil 

m, 9 short history of Swedish exploration of 
South African animal life during two hundred. years, 
by Per Brinak, and a list of localities investigated by 
the expedition, by Pet Brinck and Gustaf Rudebeck. 
Chapters 3—6 deal with Turbelaria, Solifugae, 
scorpions and Pedipalp:, Pseudoscorpionida, and a 
monograph on the ,whirligig beetles. Seventeen 
chaptérs on the Symphyla, Chilopoda and Insecta, 
and a first chapter on birds form the contenta of Vol. 2, 
aril Vol. 3 deals with a further eighteen insect groupe, 
besides two chapters devoted to the Ixodoidea, and 
the Pro hora, among the Diplopoda. 

In the interest of speedy publication of the material, 
&ooounta of the various groups will appear as they are 
cofhpleted and not in systematic order. From the 
first three volumes it is abundantly olear that the 
series will make important contributions to our 
knowledge of the taxonomy and distribution of 
South African terrestrial and freshwater invertebrates 
and also vertebrates, as well as to the solution of the 
problems of the development, evolution, and age of 
the relo fauna of the southern part of the African 
The volumes are excellently produced, 
and are.well illustrated by clear line drawings, maps 
and photographs. It is naturally mpossible in this 
context to scrutinize the taxonomic merita of the 
individual contributions. Short articles on the 
zoogeography and ecology of groups, keys and check 


` liste, and extensive bibliographies, add to the value 


of the taxonomic accounts. 

We are witnessing here the birth of a faunistio 
"work; of great importance which, I am certain, will 
become-a olasmo in ita field. A courageous enterprise, 
inspired, no doubt, by Linnaean tradition, it sprung 


i from an idee which occurred to Prof. Hanstròm while 


on & visit to'South Africa for the purpose of collecting 
mammalian matefial for endocrinological studies. 
Collections” of iņvertebrates made during field 
excursions convinced him of the justification for a 
special expedition equipped with modern ideas and 
tools, and after his return he succeeded in organizing 
an enterprise on which collectors, taxonomists and 
editors alike are to be congratulated. 
O. LowBHNSTEIN 


OXINE AND ITS DERIVATIVES 


Oxine and Its Derivatives hes 
By R. G. W. Hollingshead. Vol..3: Derivatives of 
Oxme—Part 1. Pp. vi+617-896+16. VoL 4: 
Derivatives of Oxine—Part 2. Pp. vi+897-1211 +41. 
(London : Butterworths Scientific Publications, 1956.) 
425. each volume. 
ilg xe two volumes bring to completion a work 
of over 1,200 pages on, 8-hydroxyquinoline 
(oxine) and ite derivatives. This substance, known 
since 1880, was not used as an analytical reagent until 
forty-five years later. A short monograph on ite 
use was published by Berg in 1933 and many original 
papers have been written in recent years. The 
preceding two volumes which appeared in 1954 gave 
ite 
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behaviour with almost every metal and in great 
detail. The main use of oxine is as a precipitant for 
aluminium, magnesium and zinc, but innumerable 
other applications in analysis were reviewed, some 
of which may stand the test of time. The author had 
preferred to include everything rather than to make a 
oritioal selection. y 

The third and fourth volumes, which have now 
appeared, are devoted to derivatives of 8-hydroxy- 
quinoline, including its salts. Analytical applications 
are leas numerous in these volumes, which are very 
largely concerned with descriptive organic chemistry. 
8-Hydro: inoline, ita salta aiid various derivatives 
have pro useful as bactericides, amosbicides and 
fungicides, and a chapter is finally devoted to a survey 
of theories and experiments on their mode of action 
in these respects. 

The author 1s to be congratulated on a magnificent 
work of compilation. The volumes are excellently 
produced, with a subject-index to each volume, and 
in Volume 4 there is also a patent index and an index 
of authors. It is perhaps regrettable that a combined 
subject-index was not provided. The references to 
the literature molude items extending into 1050. 
However, much of the descriptive chemistry, whioh 
greatly adds to the bulk of these two volumes, might 
have been curtailed or omitted, for any research worker 
in this fleld would certainly consult the origmal papers. 
The question may be asked : Can we afford publication 
on this scale about every organic compound which 
has practical applications ? G. M. BENNETT 


THERMOCHEMISTRY 


Experimenta] Thermochemistry 
Measurement of Hests of Reaction. 
Frederick D. Rossini. (Prepared under the Inter- 
national Union of Pure and Applied Chemistry b 
the Sub-Oommiseion on i tal em- 


Edited by 


Ltd., 1958.) 7.80 dollars. 


Tan book, which is written by experte for experts, 
deals chiefly with organio compounds ; inorganic 


"gubetanoes are scarcely discussed. The volume 


o with a chapter entitled ‘General Principles of 

Thermochemistry’, taken mostly from 
“Chemical Thermodynamics”, by F. D. Rossini 
(1950), and closes with a chapter by the same author 
entitled ''Agsi t. of Uncertainties to Thermo- 
chemical Data”, taken from Rosini and Deming 
(J. Wash. Acad. Soi., 29, 416; 1939). The other 
twelve chapters which contain original contributions 
discuss fundamental constants; the calibration of 
calorimeters for flame and bomb reactions ; standard 
states and oorrections; and the combustion of 
organic oxygen, nitrogen, sulphur, chlorine, bromine 
and iodine compounds. Reactions other than com- 


* bustion are treated in ten pages while the micro- 


calorimetry of slow phenomena occupies fifty pages. 
A brief section deals with physicochemical standards 
for thermochemistry and the book ends with an 
inadequate subject-index of two pages containing 
references to ninety-nine items. ` 
A beginner will not find here sufficient drawings o 

descriptions of appar&tus to enable him to start work. 
Indeed he wo seerch this book in vain for a 
description of the exact conditions necessary to ensure 
complete combustion when he calibrates his bomb 
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calorimeter by using benzoic acid. On p. 40 he will 
find that “If any soot is found outside the crucible, 
the experiment is rejected. . . . The weight of any 
soot found in the crucible is determined". However, 
p. 44 reveals that ib is not easy to determine the 
weight of this soot. On p. 185 he will read, “In the 
benzoic acid experimenta it is found that, with the 
crucible and pelleting, complete combustion 
cocurs in all but a very few experiments". Neverthe- 
leas, he may receive some encouragement from the 
statement (p. 291) that “benzoic acid will burn com- 
Sees een dioxide and water under pro 
conditions bub that. tho favestostar Toit. Be al 
to the possibility of incomplete combustion”. 
tay well e hay Wee, dnm ak fo iE 
science. One disadvantage of having 
thirteen writers to prepare this book is that certam 
subjects (for example, the corrections to standard 
states) have been treated several times. The oppor- 
tunity should be taken in later editions to unify the 
text so that the space saved may be devoted to more 
detailed information on experimental procedures. 
E. F. G. HxnixeroN 


DIFFERENTIAL EQUATIONS 


Differential Equations 

By 8. V. Fagg. (Applied Mathematics Series.) 
Pp. 128. (London : English Universities Prees, Ltd., 
1956.) 7s. 6d. net. 

Differential Equations 

By Prof. Harry W. Reddick and Prof. Donald E. 


Kibbey. Third edition. Pp. ix--304. (New York: 
John Wiley and Bons, Ino. ; London: Chapman and 
m ein 1950.) 865. net. 


Ordinary Non-Linear Differential Equations In 
Engineering and Physical Sclences 

By Prof. N. W. MoLachlan. Second edition. Pp. 

x+271. (Oxford: Clarendon Preas; London: 

Oxford University Prees, 1050.) 85s. nes. 


Partial Differential Equations 

By Prof. G. F. D. Duff. Pp. x+248. (Toronto: 
University of Toronto Prem; London: Oxford 
University Prees, 1956.) 85s. net. 


Transactlons of the iiid on Partlal Differen- 


zajn, A. Douglis 
Office of Naval Research ; University of California, 
Berkeley, Calf. ; University of Kansas, Lawrenoe, 
Kan.; and the American Mathematical Society.) 
(Reprinted from Communications on Pure and Applied 
Mathematics, Vol. 9, No. 8, issued by the Institute of 
Mathematical Scaences of New York University.) 
rp. vi+ 334. (New York: Interscience Publishers, 
London: Interscience Publishers, Ltd., 1956.) 

6. "Y^ jollar. e 
ELE set of atx books under review divides naturally 
into two parte: three elementary text-books and 
three advanced expositions, one of which is a collec- 
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tion of papers delivered at a symposium. The text- 
books overlap considerably in ‘content with various 
others on the same subject which are already *in 
print, and it is perhaps unfortunate that so many 
elementary texts on A ffecankial erator are Amil 
able. The tme must surely come when a rationaliza- 
tion of policy with regard to the publication of techni- 
cal text-books will emerge ; but that time is not yet, 
&nd meanwhile studenta and teaching staffs have to 
face a baffling array of books covermg mnoh the same 
ground in the process of making a choice. 

The book by Fagg has the merit of brevity ( (and 
hence low price) and it discusses 
examples. Its appeal is at the school Vibes quina 
fo et s Dolce Ge nd qe 
whet the appetite of the more serious reader. Reddick 
and Kibbey also emphasize practicality, but their book 
is more extensive (although still elementary) and the 
third edition contains some new features, such as 
sections on partial differential equations and the 
adjoint equation, together with many new exercises. 
Martin and Remsner have written a book for students 
of science and i who ‘need to know 
mathemstiœ rather well". Their text covers more : 
ground than the two previous books and, m addition 
to & chapter on finite difference equations, describes 
methods for solving various heet-trangfer problema. 

The three other books are much more advanced and 
deal with research topics.  MoLachlan's book, a 
revised version of the 1950 edition, is based on lectures 
given to graduate students at the Universities of 
lllmois and Washington and at Michigan State 
University. Its purpose is ‘‘to provide engineers and 
physicists with a practical introduction to . . . non- 
linear differential equations, and to give representa- 
tive applications in engineering and physica”. This 
it does exceedingly well It is not an analytical 
treatise with technical applications, but rather shows 
“how certain types of non-lmear problems may be 
solved, and how experimental results may be inter- 
preted by the aid of non-linear analysis”. Included 
are chapters on equations having periodic coefficients 
or periodic solutions. Graphical and numerical solu- 
tions are emphasized, and four theorems are presented 
for ing with si points ‘and stability criteria. 
The book should be of particular valine to engineers 
concerned with control problema. 

The theory of partial differential equations oon- 
tinuee to develop; and Duff's book describes particu- 
larly advances which have been made over the past 
twenty yeers. Equations of the first and second 
orders are discussed ‘from the tensor calculus pomt 
of view’’, which is general and pen There 
is a on lmear integral equations an another 
on the integration of the wave equation. The latter 
is concerned with the method of Riesz, 
involving integrals of fractional order. The exposition 

is concentrated in places and the book is definitely 
one for the pure mathematician or very theoretical 


ysicisb. 

The last book records most of the lectures given at. & 
symposium. These lectures, delivered by speciahste, 
cover & wide field. Some deal with local or regularity 
properties of solutions, others with equations arising 
in applied mathematios, and still others with numeri- 
cal solutions and estimates for eigenvalues. A glance 
at the contents list reveals a very healthy activity in 
research on differential equations, and the current 
deep and widespread interest in the subject justifies 
the appearance of the books under review. 

L. B. GODDARD 
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British Trees e ` : 
A Guide for Ma M Hadfield. Pp. 
xxv +468 (150 full . (London: J. M. 
Dent and Sons, tee ae ee ) e 
R. M. HADFIELD has produced a thoroughly 


reliable and readable book on the trees to be 
found in the British countryside, in plantations and 
in gardens. ‘British Trees" is perhaps a misnomer 
for a book that describea the ‘monkey puzzle’, 
Douglas fir, Japanese larch, Atlantic cedar, deodar, 
Bhutan pine, Corsican pine, Monterey pine, tulip 
tree, catalpa and dozens of others which are not 
indigenous to Britain but are perhaps so common as 
almost to be considered native. The arrangement 
followed is that of Rehder in his "Manual of Culti- 
vated Trees and Shrubs”. Each species treated ig 
illustrated by clear line drawings to scale which show 
the leaf, long and short shoots, buds, flowers and 
fruit. These should render identification easy. The 
text gives a description of the species and also much 
interesting and entertaining information about the 
tree, ita variations and its forme. The diseases and 
pests to which the species are prone are also men- 
tioned. 

The book is well got up and printing errors and 
mis-statements are few, though the compositor went 
astray with the epithet ‘bignonioides’, since the 
variante ‘bignoniodes’ and ‘bignoniodies’ are to be 
found in the index. Gied4tsia is recorded as having a 
smooth bark. That may be true, provided one dis- 
regards the fearsome branched thorns one finds 
upon it. 

The author holds strong views about botanical 
nomenclature. “Botanical nomenclature, unlike 
botanical classification, is empirical, unscientific, and 
occasionally grossly misleading.” I, myself, hold 
strong views about his strong views and will be con- 
tent to-call this statement grossly misleading. This 
clash of opinions will not prevent me from recom- 
mending this work as a really excellent reference 
book, which should find its place on the shelves of 
every tree lover. : N. L. Bor 


New Pathways Jp. Gellar Pathology 

By Prof. Gordon} Ro y .Cemeron. - Pp. vii-+90. 
(London: Edward Arnold (Publishers), Ltd., 1956.) 
165. net. 


1954 and 1955 Prof. G. R. Cameron gave two 

lectures in Leeds and Dublin on the ‘cell, which 
&roused so much interest that he was persuaded to 
expand them into a monograph, and this attractive 
little book is the result. He summarizes modern 
views on the different parta of the oell, with chapters 
on cell-surface, cytoplasm, nucleus, mitochondria, 
microsomes and other cell componente. There are 
forty-two figures showing sections of tissues, enlarged 
with optical microscopes and with electron micro- 
scopes, and of cell structure and of bio- 
chemical changes. The whole book can be read in an 
hour or two, and it gives an mteresting picture of the 
way modern pathologists have not only been able to 
use new techniques to extend our knowledge of 
structure but have also started to fmd out some- 
thing about the biochemical functions of the different 
structures. 

Some of the best perta of the book are based on 
work done in Prof. Cameron’s own laboratory and 
cover a wide range of topics. In recent years he and 
his colleagues have, for example, shown that some 
of the effecta of thioacetamide on the respiration of 
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liver cells are due to the accumulation of calcium in 
the liver. They have obtained evidence that much 
of the damage done by carbon tetrachloride 1s due to 
physical changes in the mitochondria, which lose 


to produce copper 
deficiency in rate, and found it to be associated with 

a failure to synthesize phospholipid and eventually 
with loea of cytochrome oxidase in the mitochondria. 
Such studies are throwmg fundamental light on 
pathological processes. This book opens the window 
to & view of the pathology of the future. 

J. H. GADD 


Le Clel et la Terre 

André Danjon, Pierre Pruvost, Jules Blache (Direo- 
teurs). (Tome III de l'Encyclopédie Francaise.) Pp. 
452 +32 planches. (Paris: Librairie Larousse, 1950.) 
Cartonnage souple, 7,450 francs; similoid, 8,850 
france ; parchemin véritable, 11,050 francs. 

N this unusual volume,- thirty-six leading French 

astronomers, geologists and geophysicista have 
co-operated in the production of a remarkably com- 
plete and readable guide to modern developments in 
their respective flelda. About one-third of the book 
(140 large quarto pages of text and most of the plates) 
is devoted to astronomy and is divided into four 
sections: ‘The Earth and Solar System", ‘The Sum 
and Stars", “Galaxies” and “Evolutionary Problems". 
The remainder is divided into three sections: ''The 
Terrestrial Globe", '"The Earth's Crust”, and ‘The 
Formation of the Earth's Relief’. Each section is 
divided into one or more chapters, which in turn 
contain articles contributed by various authors. The 
book is bound in a loose-leaf filing system, so that it 
may be kept as up to date as possible by adding 
further articles from time to time as they are 
published. 

The authors have succeeded in compressing & large 
amount of information into a few words in such & 
way that the resulta and the main lines of argument 
stand out very clearly ; the reader is then referred 
to other works for the detailed theoretical and 
experimental developments. The emphasis is on the 
resulta of recent research throughout, the more 
‘classical’ flelds being only briefly summarized. The 
illustrations are excellent, and the editors have suc- 
ceeded in welding the various contributions into a 
coherent and unified text. Only the bibliography (at 
the end of the book) appears to be somewhat too 
restricted. BERNARD PAGEL 


Reports on the Progress of Applled Chemistry 
Vol. 40, 1955. Edited by H. 8. Rooke. Pp. 1000. 
(London: Society of Ohemical Industry, 109586.) 
60s. : 


HIS very useful annual review of progrees in 

chemical industry continues to maintain ite 
position as & guide to a very large fleld of work. The 
articles are written by specialists and cover the litera- 
ture very adequately. The one on the corrosion of 
metals, for le, dealmg with the work of one 
year, has 150 references. In some oases, as in the 
section on animal and vegetable oils, there are sum- 
marizing tables. There is an interesting description 
of radioactive tracer elements, and the section on 
synthetic fibres records progreas in this fleld. Very 
complete indexes måke it easy to fnd information on 
any topic dealt with in the book. 

J. R. PARTINGTON 
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THE JODRELL BANK RADIO TELESCOPE ° 


By Pro. A. C. B. LOVELL, O.B.E., F.R.S. 


HE large radio telescope which has been built at 

the Jodrell Bank Experimental Station of the 
University of Manohester is neerly complete. It is 
frequently stated that the instrument is the largest 
radio telescope m existence. This is quite erroneous 
without a wood deal of qualification. The telescope 

ig essentially a peraboloidal steel bowl 250 ft. m 
diameter, with die Toriai the epscbure plead. bull 
80 that it oan be directed towards any part of the 
sky. It ia, therefore, relatively small compared with 
many radio telescopes elaewhere. For example, 
aerials of the ‘Mills Cross’ type have been built 
with an extension of more than a mile, and even one 
element of Ryle’s adjustable cylindrical parabolic 
interferometer system which is nearmg completion 
near Cambridge has a 50 per cent greater surface area. 
Nevertheless, the instrument at Jodrell Bank is 
believed to be by far the largest completely steerable 
pencil-beam type of tadio telescope in existence, 
although considerable uncertamty 
exists as bo the Russian facilities in 
this type of work. Its nearest 
operational i i 


the 80-ft. diameter 13 
- PUE i a 
Dwingeloo in Holland, near 


Bonn in Western Germany, al- 
though both theee instruments are 
figured to a much higher degree of 
acouracy and are designed for work 
on much shorter wave-lengths than 
the Jodrell Bank telescope. In the 
next few years it is expected that 
90-ft. aperture radio telescopes will 
be built at the California Institute of 
Technology, & 140-ft. instrument for - 
the U.S. National Radio Obeerva- 
tory of Associated Universities 
Incorporated at Greenbank, Vir- 
ginia, and one of 200- to 800-ft. aper- 
ture near S . JHemnoe, even 
‘although the British instrument has 
taken two years longer to build 
than originally specified, it is hkely 
to rank as the major instrument of 
this type for radio astronomical 
research for a considerable time. 
The engineers responsible for the 
telescope are Messrs. Husband and 
Co., of Bheffleld and London. When 
the idea, for the Instrument was firgt 
put forward in 1948 and 1949 many 
engineers refuséd to consider the 
possibility of its construction. Mr. 
H. C. Husband, however, believed 
that the task could be accomplished, 
and the resulta of his work and of 
his team of demgners now stand 
in the shape of more than two 
thousand tons of steel on the 
Cheshire plain. In prmorple the 
motion of the telescope is altari- 
muth. The bowl, which weighs 


about seven hundred tons, is driven Mgl 


The Radio Telescope at Jodrell Bank 
us Prof. A. 0. B. 


in elevation by a Ward—Leonard through two 
27-ft. racks from the dismantled battleship Royal 
Sovereign. These are mounted 170 ft. above ground 
on two towers which themselves rotate on a 350-ft. 
railway track to give the motion m azimuth. The 
drive is through two bogies under each tower, agam 
through a Ward-Leonard system. Four addrtional 
bogies, which are undriven, serve as wind car- 
riages on each side of the structure. The towers 
are connected near ground-level through a heavy 
di&metrel girder system supported on the central 
pivot which is the fundamental locating part of the 
telescope. The power and instrumental cables come 
through this central pivot mto a motor room situated 
within the diametral girder immediately above the 
central pivot. This room contains the motor generator 
sete and controls for the Ward—Leonard system. 

The 17-ft. gauge double railway track on which the 
telescope rotates 1s mounted on deep-piled foundations 
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which extend in some placos to 90 ft. underground. 
instrumental cables 


main control racks and console. The computer 
system oonsists of magslip reeolvers working in 
servo loopa to solve the necessary equations in 
order that the telescope can be given a aidereal 
movement. A wide range of movements can be 
selected at the control desk, for example, automatic 
sidereal motion at a given right ascension and declina- 
tion, motion in galactic latitude and longitude, 
straightforward motion in azimuth and elevation, and 
various automatic scanning movements with a choice 
of rasters. Parallax corrections can also be introduced 
when it is desired to track a body in the solar system. 
There are no slip rings so that the danger of creatmg 
electrical interference is avoided, and the limit of 
motion is 420 degrees, after which an automatic 
giá ciego rice 

ion calls for a tracking accuracy of 
Bed a tee E a ee nus agis 
per minute. The maximum slewing speed is about 22 
degrees per minute in axmnuth and elevation. The 
position of the telescope in azmnuth and elevation is 
repeated back to the control room through 
driven by accurately machined chain racks 
pendently of the driving The apeoifloatian 
requires these positions to be repeated to an accuracy 
of + 1 minute of arc. 

The reflecting mambrane is of yy in. thick steel sheet 
welded from 7,000 individual sections of about 8 ft. x 
3 ft. on to the purlina of the steel framework. It has 
been essential to ensure good conductivity across these 
welded sections otherwise the would 
beoome very lossy at certain wave-lengths. The 

aerial feed is carried at the focus on & steel 
tower built up 62} ft. from the apex of the paraboloid. 
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Dee Caloulated gain and beam width of the 250-ft. 
radio DMeecope as a funadon of wave-length 


This tower diminishes in croes-seotion rapidly with 
height in order to avoid obscuration and scattermg 
from the primary feed. It was, however, essential 
to design it with sufficient stiffness so that no dis- 
placement occurred as the bowl turns over. An 
important scientific requirement is that easy access 
ea pe Rune lo UM piney ead to ae 
operational wave-length oan be changed readily. 
Origmally it was intended to have an &ooess tower 
which could move out on tracks on top of the dis- 
metral girder to put the operator in reach of the aerial 
when the bowl was inverted. This was later aban- 
doned in favour of a system whereby the aerial is 
mounted on a 50-ft. steel tube which slides into the 
top of the aerial tower. With the bowl inverted this 
can be winched down to ground-level and replaced 
by another 50-ft. tube complete with aerial system. 
The radio-frequency cables from the aerial run inside 
this tube and pan be reached from a small platform 
near the base of the tower when the bowl is facing 
towards the renith. 
In much of the work it will be necessary to 
mount the radio-frequency pre-ampliflers and other 
parts of the receiving equipment as oloee as possible 
to the aerial These essential unite will be contamed 
in a emall Isboratory whlch ewings undernemth the 
bowl Further laboratory space is available at the 
tops of the two towers, but even from thoee the 
minimum length of cable rum to the primary feed 1s 
abous 200 ft. Other soientifio will be 
installed on the base but main recording 
sparsus vi bo Bt laboratorios sdjeqm to the 
control room. 


Man ee various wind 
conditions. The theoretical curves showing the beam 
width and power gain as a function of wave-length 
are shown in Fig. 8. Oeleulations have been made 
of the effect of irregularities in the membrane 
on the power gain, from which it is clear that, except 
at very short wave-lengths for which the telescopeis not 
primarily designed, large distortions are permissible 
without any appreciable effect on the performance 
of the telescope. During the next few months it is 


by 
certain radio sources at different azimuths and eleva- 
tions over a range of wave-lengths. 
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Those interested in the immediate scientific 
programme of the radio teleecope may be referred 
to the forty-seventh Kelvin Lecture!, where ita 
tasks are set agamst the current background of 
knowledge ın radio’ astronomy. It is sufficient to 
remark at this stage that all the developmente 
which have occurred in radio astronomy during 
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the past years have served to underline the 
importance of this teleeoope. With this instru- 
ment, together with the large interferometri 
systems in Cambridge, Great Britain can reasonab 
look forward to a most fruitful period in radio 
astronomy. 

1 Lovell A. O. B.. Proc. Inst. Elec, Eng., 103, 711 (1056). 


THE NON-TOXICITY OF MALEIC HYDRAZIDE FOR 
MAMMALIAN TISSUES 


By Dx. J. M. BARNES and Dr. P. N. MAGEE 


Toxicology Research Unit, Medical Research Council 
Laboratories, Carshalton 


Pror, E. BOYLAND, Pror. A. HADDOW and Pros. 
R. D. PASSEY 


Chester Beatty Research Institute, Fulham Road, 
London, S.W.3 


Pror. W. S. BULLOUGH 


Department of Zoology, Birkbeck College, 
r London, w.c 


N 1940 maleic hydrazide (l), 1: 2-dihydro- 
pyridazme-3 : 6-dione, was mtroduced as a 
plant growth regulator and has since found & number 
of important commercial uses as a selective weed 


killer and as a depressant of plant growth in a variety. 


of circumstances. The mode of action of maleic 
hydrazide on the plant cell is not clearly understood. 
There is some evidence that rtt may interfere with 
the metabolism or action of the natural growth 
regulators of plant cells (auxing)^*. 


(0) 


nó n 
m) xu 
(D 

By the conventional teste used to study mam- 
malian toxicity, maleic hydrazide appears to be 
virtually harmless, and large doses are tolerated by 
rate, mice, guinea pigs, dogs and hens. The LD50 
for rate is- stated to. be 4 gm./kgm. and rate were 
unaffected by a life-time on a diet which contained 
up to 1 per oent-maleio hydrazide?. 
of this, we observed in prelmninary experiments no 
effect on the growth of young rata receiving a diet 
containing 1 per cent maleic hydramde. The fact 
that the growth of plant cells may be affected by 
concentrations -of 0-001 per cent suggests that the 
action: of maleic hydrazide is m some way speciflo 
for plant, as distinct from mammalian, tassues. How- 
ever, durmg the study of the action of maleio 
hydrazide on Fina faba roote, Darlmgton and 
McLeish‘ found that the arrest af cell division was 
accompanied by chromosome breakage. They noted 
that maleic hydrazide causes breakage of the hetero- 


Dx. C. N. D. CRUICKSHANK 


Unit for Research on the Pathology of the Skin, 
University of Birmingham 


Dr. M. H. SALAMAN 
Cancer Research COMAS London Hospital Medical 
lege, London, E.I 


AND 


Pror. R. T. WILLIAMS 


Department of Biochemistry, St. Mary's Hospital Medical 
2 School, London, W.1 


chromatm of the plant cells, whereas X-rays break 
only the euchromatin. Nevertheless, they concluded 
as follows: ‘“‘Smoe nearly all chromosome breaking 
agenta have go far proved to be cancer producing as 
well, we must hope that the agricultural use of this 
new agent wil not be encouraged before suitable 
testa are made’’. 

Wha follows is & summary of the work that haa 
been done since the above communication appeared, 
in an attempt to show whether or not maleic hydrazide 
possesses any carcinogenic properties for mammalian 
tissues. In the meanwhile, the warning had been 
taken very seriously by makers and users of maleic 
hydrezide m Britain, and the use of maleic hydraride 
has been restricted to situations where contamination 
of food crops would not occur. Nevertheless, there 
are potential uses for maleic hydrazide in suppressing 
sprouting of stored vegetables, for example, where 
food contamination might take place. Apart from 
the specific problem as it relates to maleic hydrazide, 
this account illustrates some of the difficulties of 
accumulating satisfactory evidence in order to sub- 
stantiate the negative assertion that a given sub- 
stance 18 not a carcinogen. 

Soon after Darlington and MaLeigh's communication 
appeared, experimenta were started at the Cheater 
Beatty Research Institute in which solutions of maleic 
hydrazide (1 c.c. of the diethanolamine salt, each o.c. 
containing 5 mgm.) were injected subcutaneously at 
approximately weekly mtervala for fourteen months 
into rate. Of the total of fifty-two rate so treated in 
two experimenta, three developed sarcomata, whereas 
of the controls reoerving salme none developed 
tumours. Although rete develop sarcoma after the 
mjection of foreign materials, the incidence in this 
particular experiment was unusually high and & 
further experiment was planned using rata and mice. 
The resulta from this experiment are summarized 
in Table 1. Groups of young males and females of 
each species were given maleic hydrazide either by a 
weekly subcutaneous injection of a dose of 500 
mgm./kgm. (monosodium salt) in aqueous solution or 
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Table 1. TEST FOR CARCIXOGENIO PROPERTIES OF AALNEIO HYDRAZIDE OX RATS AND MICE 
Bpeoles Rats ] ADce 
| imis of administiation d Injection i ¢ T "m Injection i i Fedina. j 
mgm./kgm. per cont maleio hydrax: mgmn./kgm. per pent maleic 
Bex z Male emale Malo LA Male e Make emajo 
Group C = Oontrol C T Q T [^ T [^ T g T e T [^] T C T 
T = Treated x 
Numbeas: 
1 Btart 10 14 10 16 10 15 10 15 10 18 10 12 | 10 15 10 15 
2 Alive at 52 weeks 8 12 10 16 8 13 8 14 10 15 10 12 10 16 9 15 
3. Allve at 100 weeks 4 2 2 5 3 4 4 5 0 0 6 3 3 4 3 4 
4. ITistologica] exam- 
ination 9 11 9 15 8 14 9 14 E. 7 7 7 3 9 4 8 
5 Antopay only* 2 6 0 1 5 3 3 0 
Average survivalt 
(woeks) 84 TÉ 67 61 76 85 B 83 04 89 Tt 00 
Rango 38-08 7-00 61-00 52-03 | 17-08 25-06 8-83 28-06 | 72-01 57-80 73—03 71-80 | 77-08 79—09 10-07 77-08 
Gain in weight} (gm. in 
first 62 weeks 406 300 200 228 272 23205 177 108 
Malignant . 0 0 1 1 0 1 0 1 0 0 0 1 0 0 0 1 
Lymphoma 2 0 1 1 0 0 0 0 0 4 2? ^0 0 0 1 
Bent 0 0 3 5 0 1 2 3 1 i 2 2 1 2 0 h 
To 2 0 4 7 1 2 2 4 1 4 6 5 1 2 0 T 
* In many míee au was too far advanced to make hi 


The survival time of those animals thet 
Rats recelving the diet as a powder grow | 


to 
died in lems than 

oss ra 
reoeived a standard diet (MRC 41 in powder form) 
containing 1 per cent maleic hydrazide added as a 
dry powder. The experiment ran for 100 weeks. 
Control animals received weekly injections of the 
same volume of saline or the same powdered diet 
without the addition of maleic hydrazide. Unless 
post-mortem autolysis was advanced, macroscopical 
and mucroscopical examinations of all the dead 
animals were carried out. As the majority of the 
animals were aged at the time of their death, they 
showed a wide range of pathological changes in their 

organs, particularly in the lungs and kidneys. 
Clearly maleic hydrazide had no effect on the 
growth and general health of the rata or mice. A 
special search was made for tumours and many 
doubtful lesions were subjected to special and 
independent scrutmy by two of us (R. D. P. and 
P. N. M.) The moet common tumours were the 
fibroeprthelial mammary tumours m the female rata 
and lung adenomate in mice. These tumours were 
of the types commonly encountered m the ordinary 
laboratory strains of rata and mice. The poemble 
malignancy of some of these tumours may be a 
matter of debate, but in this experiment the types 
found in the control animals did not differ from those 
seen 1n the groups receiving maleic hydrazide. Lymph 
gland tumours (lymphomas) were also seen m both 
spocies. Tumours of undoubted malignancy included 
two sarocomatea and four carcmomata of the lungs. 
When the results were collected ıt was clear that the 
administration of maleic hydrazide by mouth or by 
weekly injection to rata and mice over & period of 
two years had not resulted in any morease in the 
Incidence of tumours (Table 2). In this experiment, 


Tablo 2. SUMMARY OF TUMOURA FOUND Dt RATS AND MICH RECHIVING 
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twenty-nine rate received weekly subcutancous 
mjections of maleic hydrazide, but only one of the 
animals developed a sarcoma at the mjection sito. 
This contrasts with the figure of three out-of tho 
total of fifty-two noted in the prelmmary experi- 
ment which was carried out on rata of the same stock. 
The posmbility that any carcinogenic property 
poaecesed by maleic hydrazide might be enhanoed by 
the admmistration of & co-carcinogen was tested by 
applymg maleic hydrazide with croton oil to mouge 
skin. Two mice developed tumours out of twenty- 
one treated, but seven mice out of fifty-three devel- 
oped tumours with croton oil treatment alone’. 
This finding mdicated that maleic hydrazide had no 
tumour-mrtiating action on mouse skm (for definition 
see Balaman and Roe, Brit. J. Cancer, 7, 472; 1053). 
Further testa for caromogemoity by prolonged 
application alone to mouse skm were not carried out, 
because so far it has been found that all substances 
carcmogenic for mouse skin are also initiatorg of 
carcinogenesis m the same tissue. (However, not all 
initiators of carcinogenesis are also carcinogenic m 
mouse akin, though they may be for other tissues.) 
In a further experiment, pellets of cholesterol con- 
tainmg 20 per cent maleic hydrazide wero implante 
into the bladders of mice. No tumours developed 
in a group of fourteen mice which survived forty 
weeks’, p 
Further work was done in order to sBee-whothor 
maleic hydrazide displayed any action on growing 
mammalian oells. Large doses (125 mgm./kgm.) woro 
given to rata bearing Walker tumours, but no effoct 
on tumour growth or cell mitoms obgarved. Tho 
effect on mammalian cells was-further examined by 
studying the development of mitosis in fragmenta of 
mouse ear epidermis grown in a phosphate. buffor 
con glucose. In concentrations from 0:0001 
to 0-001 M, maleic hydrazide had no effect on mitosis 
or cell division in the mouse epidermis. `- 1 
Maleic hydrazide was also tested upon skin from 
the guinea pig’s ear grown in tissue: culture in a 
medium containing serum, glucose, Krebs-Hangor 
phosphate and streptomycin hydrochloride. Up toa 
concentration of 0-01 M, maleic hydrazide had no 
grose or microscopiaal effects upon the lants. The 
same concentration of maleic hydrazide was also 
without effect upon the respiration of skin colls 
studied 2 and 22 hr. after adding the maleia hydrazide. 


64 


An attampt to follow the metabolism of maleic 
hydrazide in mammals was made in a study on 
rabbits. After an oral dome of 100 mgm./kgm., 
43-62 per oent of the maleic hydraxide was excreted 
(2 gm.), the unchanged maleic hydrazide was isolated 
and characterized as ita benzylamine salt. No other 
metabolites such as glucuronides or ethereal 
were found, so that the 40 per cent maleic h ide 
unaccounted for may either be excreted slowly over 
long periods or else 1s broken down and destroyed. 

In conclusion, ıt may be stated with reasonable 
certainty that maleic hydrazide is without signiftcant 
effect on the growth of normal mammals or isolated 
mammalian tissues. This is strong évidence against 
maleio hydrazide having any activity comparable to 
that of well-known carcmogens. The absence of any 
significantly greater number of tumours in male or 
female rata and mice receiving maleic hydraxide by 
two routes over & period of two years makes it 
improbable that it is even a weak carcinogen for these 
species or that some metabolite of maleic hydrazide 
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has any such effect. A further study of the mode of 
action of maleic hydrazide on plant cells may perhaps 
eventually help us to understand why the chrome- 
somes of plant cells but nob those of mammalhan 
cells are broken when cella are ‘acted on by malsio 
hydrazide. Meanwhile, ib seems reasonable to claim 
that proper těsta have now been made, and the weight 


- of evidence provided by the resulta of these tests is 


that maleic hydraside has no carcinogenio properties. 

We wish to thank Mr. O. R. Kennedy (Medical 
Research Oouncil Toxicology Research Unit) for his 
work in maintaming the long-term experiment un 
rats and mice. Messrs. Whiffen kindly supplied a 
specially purified sodium‘ salt of-maleio hydrazide for 
the experiment. i 
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ATOMIC ENERGY AND ITS BIOLOGICAL IMPLICATIONS" 


By Sir JOHN COCKCROFT, 
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* Director of the Atomic Energy Research Establishment, Harwell 


Es feasibility of the large-scale generation of 
electricity from nuclear energy has, been demon- 
strated during the past year by the commismon and 
operation of the Calder Hall nuclear power station. 
This power station, which derives its heat from two 
nuclear reactors, generates 90 megawatts of elec- 
tricity, of which about 20 megawatts are used mtern- 
ally to drive the blowers which circulate the carbon 
dioxide gas used for tranafer of heat. Most of the 
net output of electricity flows into the British 
National Grid. Our experience ın the start-up and 
Log or Pi benedi ee aes 

e have had few troubles associated with the nuclear 


10,000 fuel elements, consisting of uranium rods 
aheathed-in a magnesium alloy. The function of the 
sheath is to prevent oxidation of the uranium by the 
hot carbon dioxide gas, and to contain the r&dio- 
roduced in the 


of 10,000 tons of 
this time the chain reaction would slow down, so 


* The s ibstanoe of the Yison Memorial Lecture delivered af Guy's 
Hospital Medical Behool on May 31. - 


; ; ; 
the fuel elemente have to be ohanged.- They aro 
wien by M esencia ee E 
is heavily shielded) and then sent down a chute into 
a pond, where they lie shielded by a depth of 10 ft. 
or so of water for about 100 days.” , 

During this time the radioactivity of the short- 
lived radiowotopes decreases. The activity of radio- 
iodine, for ea which has a half-life of eight 
days, decreases ut 6,000-fold. The fuel rods are 
then sent to the chemical processing plant at Wind- 
scale and dissolved. In this process the volatile 
flesion produsta, such as radioiodine and the fission 
gases, radioxenon and radiokrypton, are at present 
allowed to escape from a high stack, but the activity 
at ground-level is well below the accepted tolerance 
level. Radioiodme can be detected m the thyroids 
Ge sheep TOETOE feos PADY, Du Senne metet 
is too low to be 

The other redioaotive waste products are separ- 
&ted from the spent uranium and the plutonium in 
the chemical plant. The waste producte are oonoen- 
trated. by ion and then stored m large stain- - 
lees steel tanks. The actual physical volume of the 
waste is very small and the cost of storage of the 
wastes is likely to contribute only l.or 2 per cent 
to the cost of nuclear power. We have started to 
separate from the waste producta radioactive cæsium 
and strontrum and to use these for medical and 
industrial purposes. Thus & new, 1,000-curie source 
of radiocsaium has been made for the Royal Marsden 
Hospital for cancer therapy. The radiocwsaium emits 
0-662-MeV. gamma-rays and has a half-life of about 
thirty years. It has the advantage of emitting a 
ing radiation than that avaiable from 


more 
most X-ray seta, and requires little or no mamtenanee. 
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We expect to produce about ten^such sources & 
err de ner e Mun M and M 
uso 


to produce still larger, sources for industrial 
Besides these highly radioactive wastes, we usually 
have radioactive arising from washings, 
laundermg clothes and so on. We treat these in an 
effluent-treatment plant and reduce the activity ten- 
or twenty-fold by .standard precipitation methods. 
The remaining activity is then so low that it oan be 
dispersed through a large pipe-line into the sea, 
where normal mixing proceasea dilute ib into about 
101* om.? ın the course of a single day, by which time 
the average of activity is within the level at which 
ib could be drunk safely if it were nob saline. Exten- 
sive biologion! monitoring of the activity levels in 
fish, seaweed and. on beaches ensures that the effiuent 
discharges are limited to activity levels which cannot 
possibly produce any harmful effecte. These levels 


emite radiations as powerful as about 1,000 tons of 
radium. For this reason the reactors are enclosed:in 
thick concrete walls known as the biological shields. 
The thickness is such that at the outside surface of 
the shield the radiation is at the so-called 'mar- 
mmum permissible level’, which means that during 
& working week an operator exposed full-time to 
this radiation could receive a maximum dose of 
0-3 rem. 

Inside the biological shield the radiation intensity 
is much higher, even if the reactor is ahut down. On 
same occasions maintenance work has to be carried 
out. Whenever possible, this is done by remote 
handling’ devioes, sometimes guided by a television 
eye. In very rare cases where human beings have to 
enter regions of high radiation intensity, the operation 
18 so timed that integral dose received is kept to 
a very low level of 1-2 rem. The integral dose of 
oven the most highly exposed employees is limited to 
5 rem a year. 

The most remarkable example of remote repairs 
was the complete dismantling of the Chalk River 
heavy-water nuclear reactor, following a reactor 
accident in which no one was hurt. By an elaborately 


-exposuree—either in the accident 
iteelf or in the laborious dismantling process—to 
external radiation or to the dangerous strontium-9 
isotope in the fission-product contamination. Bo we 
are rapidly learning how to work with intense radio- 
activity in complete safety. 

In the operation of research reactors there are 
sunilar but somewhat more difficult probleme, since 
the shield of the reactor is pierced by numerous holes 
normally sealed by concrete plugs which can be with- 
drewn to allow beams of neutrons to emerge. Radis- 
tion levels above the maximum permissible level 
oocur near the emergent beams, which must therefore 
be carefully labelled by notices, and avoided by the 
people working with them. 

1e monitoring of working conditions, both for 
external radiation from gamma-rayg or neutrons and 
to prevent the risk of inhalation or ingestion of 
flasion is carried out by health physicists, 
whose job ib is to see that workers do-not receive 
more than the permissible exposure. Individual 
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workers cerry film-badges which are developed 
weekly so that individual doses are recorded. In 
addition, they may carry pocket doaimeters, and are 

i with a renge of portable and installed 
radiation monitors and alarm devices around reactors 
which help the health physiciste and other staff to 
ensure that over-exposure does not ocour. A simular 
close watch is kept on the chemical laboratory, where 
the chemists may be working with highly active 
souroeg, and in all high-activity areas oontinuous- 
running redioactive dust monitors and radiation 
alarms are installed. An occasional spill may produce 
radioactive contamination on the floor and in the aur 
which has to be prevented from spreading. For this 
purpose a decontamination squad is available—if 
necessary, dreesed in frog-suite. 

The basis of the permissible levels of exposure has 
been worked prora se ae of years. In the 

-rays there were many 
examples of serious harm to individuals due to 
excessive doses of radiation. In the Cavendish 
Laboratory where I worked we had cases of skin 
trouble in assistants handling radium. I remember 
a demonstration of X-ray pictures being given which 
led to skin burns; in my own experimental work we 
used to hold up a fluorescent screen in our laboratory 
and judge the intensity of the radiation to which 
we were exposed by the intensity of the glow. If it 
was too bright we added another millimetre of lead 
shielding. It is remarkable that we are alive and 
well to-day. 

When we started our war-time Anglo-Canadian 

ic energy project at Chalk River, we had moro 
appreciation of radiation hazards, and two of the 
first members of our staff were senior university 
radiobiologists. They took charge of our radio- 
logical protection, and since then have played a 
major part in working out the radiological protection 
policy of Great Britam. Radiological protection has 
been superintended since 1946 by the M.R.C. Radio- 
logical Protection Committee and the International 
Commission on Radiological Protection. These bodies 
have worked out a long list of ‘maximum permissible 
levels’. For example, the maximum dose of radiation 
to the whole body in one week is laid down as 0-3 rem 
The maximum quantity of plutonium which may be 
retained in the system by occupationally exposed 
workers is 0-04 microcurie; the maximum amount 
of strontium-90 is 1 microcurie. 
permissible levels for ingested materials such as 
radium and plutonium is the extensive experience 
with radium m human beings from instances among 
radium, dial painters who afterwards, developed bone 
tumours, and from early therapeutic and diagnostic 
practice. Animal experiments by -Brues were the 
basis of determination of the relative effects of radrum 
and strontium. Further studies are in progresa by 
the Committee of the Medical Research Council. Tho 
whole subject of the radiation exposure of man was 
reviewed a year ago by & committee of the Medical 
Research Council which was set up specifically to 
report on the hazards to man of nuclear and allied 
radistions. A similar committee was appointed. by 
the U.S. National Academy of Sciences and both 
committees reported a year ago. Their reoom- 
mendations were remarkably similar. 

Some important new information was presented to 
the Medical Research Council Committee on the 
effect of radiation in inducing leukemia. This came 
from investigations, conducted by Court Brown and 
Doll, on the case-histories of & particular, treatment 
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in British hospitals for ankyiodng spondylitis. 
Broadly speakmg, the natural incidence of leuksmua, 
which 1s about 1 in 20,000 per year;:was increased 
three- to ten-fold in these cases by a radiation dose of 
200 roentgens. However; when radiation is received at 
smaller doge-rates, evidence from mice suggests that 
the effect on leukæmia "production would be less. 
Mole's experience at the Medical Research Council 
Radiobiological Research Unit with mioe and their 
radistion-induced leukemia (which is’a poor model 
for human leukemia, but tho best available) 1s that 
“with total -doses of 500-1,000 r. the incidenóe of 
loukemia may de very markedly on whether 
the dose is given by continuous mrediation (from & 
cobalt-60 source) or 1n & series of brief each 
at a relatively high dose (from an X-ray machme)". 
Nevertheless, the Medical Research Council Oom- 
mittee recommends that the life-dose for occupation- 
ally. exposed workers should be limited to 200 rem. 

A further measure of protection to oocupational 
workers was suggested—that the dose to the gonads 
up to-the age of thirty should be limited to 50 rem. 
This limit was set for.a different reason—to prevent 
the chance of congerving an abnormal child being 
increased by more ‘than a marginal value. For 
example, the incidence in the population of severe 
mental deficiency m children which survive has been 
estimated to be about 1: 500. If the mutation rate 

had been doubled by radiation in one parent the 
chance of producmg a defective child would be 
increased by about 1:5 per cent. For this reason, 
the permissible dose.up to the age of thirty has now 
been lunited to 50 rem and the average yearly 
workmg dose to 6 rem. 

Another important recommendation of both reporte 
was concerned with the genetio protection of the 
human race as & whole. It is well known that radia- 
tion can increase the rate of mutation substantially 
above the spontaneous mutation rate, the mutante 
being -of identical character as far as is known. A 
common mutant is that producing schizophrenia. 
There are about 63,000 cases under hospital care in 
Britain at the present time. Doublmg the mutation 
rate by radiation would lead to 200 more cases m 
the first generation of 20 millon brrths ın Britam 
and 63,000 more cases for hospital care in the very 
long term. The can report predicted that a 
doubling of the mutation rate would lead eventually 

‘to an additional 2,000,000 instances of tangible 
inherited defect in the United States. 

It is therefore mnportant to know quantitatively 

how the mutation rate mcreageg with the cumulative 
radiation dose up to the age of procreation. The 
only worth-while evidence so far comes from experi- 
ments on fruit-flies,and mice. These iments 
have been carried out on only a few ily ıdentı- 
flable types of mutations. The statistics, such as 
- they are, suggest that the mutation rate increases 
lmearly with cumulative radiation doses up to about 
600 rads. So the curve of mutation rate against this 
will have an intersection at zero dose ding 
to the natural mutation rate. The effects of radiation 
seem to vary considerably for different gene loci and 
our knowledge is at present small and we have little 
or none for man. 

The Committees came to the conclusion that the 
rediation dose required to double the mutation rate 
probably lay: between 80 and 86 r. A good yard- 
stick for measuring the effect of man-made radiation 
was the natural radiation doge to which everyone is 
subjected by the cosmic rays, radium in the ground 
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and potassium in the blood. Pind? gives V dose of 
3 rem in thirty years to those who live.in England 
and about 10 per cent more for thoee living’ in granith 
country such ag Aberdeen. Dwellers at.10,000 ft. can 
reoeive up to 5.rem in thirty years. The Committees 


suggested that the dose of radiation additional to the . 


natyral radiation should be limi to about fwite 
the natural dose—that is, about 6 rem m: thirty 
years. Both Committees feel that too high a con- 
tribution to this : already bei provided by diag- 
nostic radiology. In Britain, from à sample hospital 
survey, rb appears that this contributes at least 22 per 
cent of the natural dose. In the United States,1t was 


“much larger. This is now bemg inquired into by a 
‘committee under Lord Adrian, and it is evident that 


substantial reductions can be made—indeed, it has 
happened already in some hospitald. 
er smaller contributions to the population dase 


: are provided by wrist-watches, television seta und 


from fall-out from atomic weapons. Tho dose due to 
fall-out 18 at present 0-6 per cent of the natural 
background, mainly due to the ingestion of 
omaium-137. 

The contribution from the exposure of atomic 
energy workers in Britain is rather smaller than this. 
Records are kept of the exposure of all workers in 
atomic energy establishments, and these show that 
m the United Kingdom the average dose is 0-25 rem. ` 
per annum, so if this level contmues it would con- 
tribute 7-5 rem m thirty years. Since the population 
in atomic energy establishments is leas than one- 
thousandth of the total population and only ex- 
posure before the age of reproduction is effective 
genetically, the net contribution to the population 
is leas than 0-1 per cent of the natural doge per 
annum. 

The Medical Research Council Committee disg- 
cussed another important aspect of fall-out—the 
ingestion of strontium-90, whiah: reaches human 
bodies through three steps in the food-chain. Ex- 
plogions of megaton fission bombs send fission pro- 
duote into the high stratosphere, whence they settle 
only slowly into the troposphere over a period of five 
to ten years or more. During this time the stron- 
tium-90 decays with a half-life of twenty-eight years. 
When the activity reaches the troposphere it is washed 
down by rain. From measurements taken by air- 
craft, we have some idea of the fission content of the 
stratosphere. Dr. W.F. Libby has stated that for the 
past two years it has corresponded to 24 megatons of 
fission. We also measure the strontium-90 content 
of rain-water. In this way we can make approximate 
estimates of the level of soil contamination likely to 
result. The, Medical Research Council report sug- 
gested that by 1956 it might morease four-fold over 
the level at December 1955 from bombs already 
exploded, and that, should the various types of 
explosions continue at the rate then current, the 
accumulated d its might rise to about fifty times 
the 1956 level in & hundred years time. The stron- 
tium-89 and strontium-90 deposited by ram finds ite 
way to roote and so into the plant, or it may be 
deposited directly on grass and food crops. Large 
areas of grass. are eaten by cows and so the 
strontium-90 appears in milk, whence it is trans- 
mitted to human bones. For the past three years 
measurements of the deposition of strontium-90 m 
soil and herbage, and ita concentration in milk and 
human bones, have been carried out in Britain and the 
United States and other countries. It is convenient 
to consider the resulte in terms of & ‘strontium unit’ 
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whióh is ane miqromicrocurie gram of calcium m 
soil, “milk or bane.’ ive fall-out 18 fusing 

b the m milk has been fairly constant 

middle ‘of 1955 and now ranges from four to ten 
fee Op dorsales report RA eae of 
reprint asa report: seta a limit of 

strontium units for concentration m human 
bongs, but said that immediate consideration would 
have to” be given if the level rose to 10 strontium 
unite." They ught the might happen in one or 
two decades, NY esu a rs aa 
out. The present’ level in Britain is ab most 1-5 
strontium unite, which is stul a good way from the 
10 stfontium unit level. 

A good deal of discussion, and controversy has 
recently resulted from a report of & committee of the 
Atomic Scientists’ Association on the hazards intro- 
duoed by fall-out. The report attempts to calculate 
the number of bone cancers to be expected from the 
production of one megaton of fission producte. The 
starting point for this calculation is an estimate of 
the n of bone cancers produced by 0-1 micro- 
curie of radium, this being the maximum permissible 
level for radium in the skeleton for occupational 
workers. The report uses the survey, presented by 
Hasterlik to the Geneva Conference, of the clinical 
effects on & number of patente in the Chicago area 
who were treated with radium injeotions twenty to 
thirty years ago. From this the Atomic Scientiste’ 

Committee celculates that a radium 
burden òf 0-1 microcurie would lead to a 1: 200 
chanoe of producing & bone cancer. This conclusion 
is considered by some medical statisticians to be 
invalid, and indeed, if ib were true, the mter- 
national maximum permissible levels would be far 
too high. 

Brom this starting point, the Committee computed 
the number of bone cancers to be expected from the 
strontium-90 in one megaton of fission 

ag & worst poemible case that the prob- 


aggummg 
ability of carcinogenesis is proportional to dose, down ` 


to & level 1,000 times leas than the maximum. per- 
mismible level This & ion is also uncertain. 
B MEE in ing from the 
"ofthe Medical cil report. 
spoken eo far of the biological hazards of 
sane energy development. To give a balanced 
view, I should look at the other side of the picture 
and see what are the advantages to the biologioel 
sciences gained from these developmenta. 
among these are the resulte obtained from the new 
tools of the biologist—radioactive tracers. These are 
produced m our atomic piles and i ted into 
complex organic compounds by our Radiochemical 
Centre at Amersham. The use of tracer elements has 
changed in & major way our ideas in metabolio pro- 
cessed. On the old ideas, food was thought of as & 
fuel to be used for 


“the large complex molecules in food and in the leas 
complex compounds which form them—the fatty 
acids, amimo-acids and nucleic scids—continually 
participate in rapid chemical reactions. The frag- 
ments of complex molecules go released are mixed 
with those from other similar molecules, and with 
those abeorbed from the alimentary canal, forming a 
metabolio reserve. Some of the fatty-acid molecules 
are completely destroyed ; others of similar structure 
are continually formed from all kinds of subetannee, 
and in particular from oarbohydrates. Similar 
reactions also take place with the decaying products 
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‘The research work has demonstrated the rapid 
rate of turnover of molecules. Thus amino- 
acids are into proteins in about 25 mm. 
Studies Ur Heuer i ieee ee ow tel 
of the 4 milligrams of iron present in human blood 
plasma, half of it leaves’ the circulation in about 
90 min. Deiter dis fads de wee n i Done 
marrow to be used for the formation of hæmoglobin 
in the blood corpuscles, so 16 milligrams & day are 
used. for hæmoglobin formation. The other half finds 


system 18 & vast 
chemical reactions” 


_ita way to the liver and other organs. In cases of 


refractory ansmia the iron atoms disappear lees 
rapidly from the plasma, so studies in anmmia are 
possible. 

Studies using radioactive sodium show that half 
the sodium in the blood plasma leaves the plasma m 
one or two minutes. Studies with radiocarbon have 
shown that even the crystalline structure of the 
bones is in & stage of flux. It has also. been 
poemble to work out the exact metabolic pathways 
by which important compounds have been made. 
Thus the origin of every carbon atom in the complex 
porphyrm molecule has been determined ; the path- 
ways of formation of the blood pigment hmmatn 
have similarly been unravelled. 

The "opinion seems to be that this new 
knowl with ohange of concept was leadmg to 
important revisions in the search for the therapy of 
metabolic diseases. However, only a beginning has 
been made—mainly by desctibing the metabolio 
proceasea. We are apparently still far from under- 
standing in detail how they work. “It remams for 
the future to reveal how the new knowledge can be 
used for the conquest of disease.” 

Radioactive isotopes are also used as sources of 
radiation for the treatment of malignant disease. 
Twenty years ago radium was used in quantities of 
several grams for radiotherapy in the so-called 
‘radium bombe’ of the time. MRadiotherapista now 
use radiocobals units & thousand times as strong, 
using the oobalt-60 produced in nuclear reactors. 
We oan now produce in Britain about 10,000 curies 
& year, and with our new reactor DIDO we shall be 
able to increfise our annual output by 30,000 curios 
a i t. 

Besides their use as an alternative to radium and, 
X-ray seta, radioisotopes have'& special value in 
therapy because of their flexibility in use. Thus 
radioactive sodium, which emits gamma-rays, has 
been injected as a solution mto the bladder to treat 

; colloidal solutions of radioactive gold- 

198 or radioactive yttrium are injected into lung 
tumours because they stay reasonably, well located 
and algo decay rapidly with a half-life of a few days. 

The use of thulum-170 and xenon-183 has been de- 


veloped by Prof. W. V. Mayneord and his colleagues. `- 


These sources emit gamma-rays of low energy— 
85 keV. and 81 keV. The sources are easily protected, 
be used in localities where X-rays would be in- 
applicable The human rece has a great deal to gam 
both from the enormous potential moreage in its 
energy resources and from the new tools which have 
to the biologist. These new powers 

uce new hazards. We must study and 
control these with all the of the scientific 
method and so enable these benefits to be safely 


enjoyed. 
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OBITUARIES 


**. Dr. Josephine Macalister Brew, C.B.E. 


Ir is hard to believe that Dr. Macalister Brew is 
dead; for if any one adjective could have described 
her it would have been the hackneyed word ‘vital’. 
Of her it was abundantly true, for there can have 
been few people who have lived so fully, so usefully, 
or 80 serviceably. 

Her last official job was as education and training 
adviser to the National Association of Mixed Clubs 
and Girls’ Clubs. But that title gives no idea of the 
immense scope of her interpsts and activities. She 
was nob & bler—to her that word was an insult; 
she was simply a person of such energy and such 
catholicity of interest that ghe left untouched no part 
of the wide fleld of the lives of young people. She 


frightened, 
alista. But she had a remarkable flair for getting 
ran ie MERE a Ed 
ene BM np DUE Inc de idees light of 


For her intellectual equipment was of a quality 
quite unusual. ee a O E ae 
‘sterry-eyed’ and the ‘stuffy’ (her own words); she 
quite simply hated the pompous and the E 
and for young people she had a boundlem bui 
ahrewdly discriminating affection. 


and the Educational Drama 
-demands on her strength ; and to none of them did 
she give half-measure. What she enjoyed most was 
gt etr auus co eye ing 
with boys and girls in & canteen or a ‘pub.’, 
eer deed Ce dae hs ee Ea AAT 
figure wha knew what they were before they 
did and, more, could put it into i le words. 
Josephine Brew made rather shop-soiled words 
like ‘social welfare’ or ‘youth service’ coms to 
. She never forgót the eternal importance of each 
e cecidi qr E We naib, E 


gucceas—the ‘award of a OBE. in the Birthday 
Honours only underlines the melancholy coincidence 
of her death—and the affection of a multitude of 
friends. She would prefer to be remembered as one 
who never lost her astrmgent affection for hundreds 
of ‘crazy mixed-up kids’. JOHN WOLFRHDHN 


Dr. J. E. Hamilton, 1.S.0. 


Jamas Here HAMILTON, who died suddenly at 
Stanley, Falkland Islands, on April 15, a few weeks 
before his aixty-sixth birthday, had spent more than 

alkland Islands and their 
siog. a tr ed 


iei. qo O ed blems incidental to the 
Belmullot whaling station. Pin. 1914 he took his M.Bo. 
Ee: 


^ 


degree, specialiing m oceanography, and occupied 
Junior poste at King’s College, London, and 
The Queen’s University, Belfast, until 1916, when he 
joined the R.A.M.C. as becteriologisb. In 1919 he 
was appointed to be Government naturalist and 
magistrate in the Falkland Islands, a post he occupied 
for thirty years until his retirement m 1949. For 
half this parod, fram 1994 until 1989, hawaa eeoonded 
to the scientific staff of the Discovery Investigations, 
and served in the ships ing to the Di 
Committee, in the Marine Station at South 
and i Éngland. During the Second World War he 
sce tag Peet Pepe 
general and registrar of the Supreme Court, as well 
as being & police magistrate at Stanley and a tem- 
porary member of the Legislativo Council. He 
was awarded the Polar Medal in 19438, and 
inted a Companion of the Imperial Service 
in 1848. 

Hamilton was & good field naturalist and was 
particularly interested in marine mammals and birds, 
on which he published & number of papers in various 
scientific journals. His most important published 
eee TUM a 

cathy oen gu rY rte in 1934 and 
1089, and formed the main part of the material for 
which his doctorate was oonferred. Durmg his 
regidenoe in the Dependencies he bad the opportunity 
for collecting much rare cetacean maternal and 
enriched the oollections of the British Museum 
(Natural History) by presenting many valuable 
skulls and skeletons of the southern dolphins, which 
are generally very poorly in museum 
collections. In addition, he sent home large collections 
of skulls from several species of southern seals, 
specimens which are of unusual value as they are 
accompanied by very full data. After his retirement 
in 1949 Hamilton continued to reside m the Falkland 
Islands, where he carried on with his collecting and 
zoological work. He was i concerned. for 
the preservation of the stocks of whales, which he 
considered were being dangerously over-fiahed, and 
stated his views in several outepoken contributions m 
Nature during recent years. 

Hamilton was of medium height and stocky build, 
and enjoyed the rough conditions of life that he 
experienced on many of his expeditions in the course 
of the Discovery investigations, as well as during his 
aoe ae Cea t naturalist. The latter took him 
e Ge ies Re Lag pas 
sealers and whalers, am eur gue 
friends. In 1081 he married Miss Rove Purdie, who 
survives him, and to whom we extend our sympathy. 

MATTHNWSB 


L. HARBISON 
NECI id 
Dz. J. F. superintendent of the Ship 
Division, Nati Sal loda Laboratory, collapsed 


and died on June 8 while eiling on holiday at 
Aldeburgh, Suffolk. 

James Foggo Allan was born on July 28, 1904, at 
Brechin, Angus, the son of a Church of Sootland 
minister. Ho was educated at Damharion Academy 
and the University of Glasgow, and served an a 
ticeship with William Denny and Bros., Lid, the 
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Dumbarton ghipbuilders, He held the Sir William 
ite Researcl Scholarship of the Institution of 
al Architects during 1927-28. In 1948, he was 

awarded the degree of D.Se. by the Univarsity of 


Giaagow for his pioneer work in the lige aris 
of ship roll stabilizers, now a familiar feature of many 


passenger ships. 

From 1926 until 1948 he was on the staff of the 
ship model expariment tank at Dumbarton; during 
ee ee Bue E eee 


the department: In 1948, he was inted superin- 
tendent of the Ship Division of the National Physioal 
Since Dr. Allan’s the Division has 


i range of activities and, 
under his enthusiastio _ guidance, the new National 


hydrodynamic prob of 
ships will be continued in the ways in which he eo 
firmly believed. 

Dr. Allan waa an international flgure in the world 
of naval architecture ; he served on many committees 
and published a number of notable papers. He was a 
member of OCounsil of the Institution of Naval 
Architects and of the Scholarships and Publications 
Committee. He took a leading part in the organiza- 
tion of the triennial International Towing Tank 
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Conference (formerly International Conference of 
Ship Tank ), serving jon the Confer- 


Allan published dealt with many different 
problems, including scale effects on pro and 
shaft supporte, the resistance of barges, hull forms for 


drifters, and the comparison of ship-trial resulte with 
model predictions. His paper on “The Stabilization 
of Ships by Activated Fins” was awarded a premium 
of the Institution of Naval Architects in 1945, and 


Engineers and Shipbuilders last year, gained the 
M. C. James Medal. 

In addition to the work desoribed in these ; 
Dr. Allan was acti 
World War on the 
hydrofoil-supported torpedo 
ih soe diei ae Toren 
felt, not only at the National 
Physical Laboratory but also in shipbuilding circles 
throughout the world. It is partidularly tragic that 
his services will not be available at the time when 
the new ship research laboratory, one of the most 
comprehensive.in ,the world, is to be put into 
operation. 


NEWS and VIEWS - 


Royal Society of Edinburgh : New Fellows 


Tua following have been elected Honorary Fellows 
: Dr. H. J. 


director, 
Industries, Ltd. ; Dr. R. J. Heim, 
director, Museum of Natural History, Paris; Prof. 
Olaf Holtedahl, of historical geology in 
the University of ; Bir Rudolph Peters, 
emeritus of biochemistry in the University of Oxford ; 
Prof. O. E. Tilley, professor of mineralogy and petro- 
logy in the University of Cambridge. 


Mathematics If the University of Manchester : 
Prof. G. J. Kynch 


Psor. GsoncGm Jamas KyNos, at present professor 
i College of 


of Supply ‘Tube Alloys" the 
Univertty of Birmingham. Since 1952 he has been 


` Chemistry at Auckland University College : 
P 


professor of ied mathematics in the Uni 
Oollege of Wi Aberystwyth. Prof. Kynch 
take up his duties at Manchester in September. 


rof. D. R. Llewellyn 
Dn. D. R. LLSWELLYN, who has tly been app- 
ointed professor of chemistry at University 


graduated 

Mure Untasiy er DIC 
mingha un 1041 During 1041-44 he carried out 
research under the direction of the late Prof. F. 
Simon at Oxford, where he obtained -the D.Phil. 
degree, and in the following year he went as & 


university 

timo buss starad im the University Colage af North 
Wales in 1045, inert em D. Hughes held the 
chair of peace Llewellyn was a 
lecturer there until 1949, when he was appointed to 
an Chemical Industries fello Pucca 
at Ui i College, London, where:he 
a dene 

Dr. Llowellyn’s published work haa dealt with the 


various tracers in the study of the mechanism of 
reactions. In 1052, he was & the Weizmann 
Prize for a on the separation of isotopes, pub- 
lished in oo on with Drs. I. Doetrovsky and 
J. Gillis. He has shown marked ingenuity in the 
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chemist in the schools of physics of Oxford and 
Cambridge, and ıt is now a very highly developed 
Pe of his equipment. His work 18 characterized also 

y great versatility 1n the use of isotopes, particularly 
m the elucidation of the course of chemical reactions 
in the morganic, organic and biochemical fields. 
These activities are well integrated, and they will be 
brought to bear most effectively in his new post as 
professor of chemistry and director of the Labor- 
atories at Auckland University College. 


British Museum (Natural History) : 

The Neolithic Revolution 
Iw the Central Hall of the British Museum (Natural 
History) in South Kensington the series of displays 
illustratang the evolution of man and his culture has 
been extended by the arrangement in Bay 4 of a new 
exhibit on the “Neolithic Revolution”. The exhibit 
deals y with the biological foundations of 
Neolithic culture: Panel 1 with the beginnings of 
plant cultivation ; Panel 2 with the domestication of 
animals (dogs, goate, aheep, cattle and pigs); Panels 
3 and 4 with related activities, includmg hunting 
and fishing with the aid of new devices, the mming 
of flint, the manufacture and trading of polished 
stone axeheads, ther use m the clearance of fareat 
for agriculture, the construction of permanent dwell- 
ings, the formation of villages, and the development 
of specialized crafts such:as beaketry, the makmg of 
pottery, and the spimung and weaving of plant and 
animal fibres for use in clothmg. The probable 
relation of Neolithic religious :deas to agriculture is 
indicated. Specomens shown on the panels have been 
drawn. from a wide range of Neolithic mtes, ers 

Jericho, Jarmo (Iraq), and others in pee Dunen, 
Switzerland, Denmark and Britem——notably Wind- 
mill Hill (Wiltshire), Maiden Castle (Dorset), Church 
Hill, Findon (Sussex), and Grimes Graves (Norfolk). 
The first panel inoludes examples of some of the 
earliest cultivated plante (emkorn and emmer wheat, 
flax and the Celtic bean) recently grown under 
Neolithic conditions on & private expermmental plot 
m Kew Gardens. The exhibit demonstrates some of 
the contributions of the natural sciences (particularly 
botany, zoology and geology) to archmology ; and it 
indicates the biological interest of many of the 

findings of archwological research. P 
James Sowerby (1757-1822) 
ANOTHER new exhibit has also been arranged in 
Bay 4 of the Central Hall of the Bntish Museum 
(Natural History) to commemorate the work of James 
Sowerby, the founder of a famıly whose members 
have been distinguished as authors and illustrators 
of natural history works, -and who between them 
wrote and ilustrated more than seventy works on 
botany, zoology and palmontology. James Sowerby, 
born im 1757, studied with the marine painter, 
Richard Wright, and was later employed by William 
Curtis to make drawings for the Flora Londinenss 
and the Botanical Magazine. Sowerby, however, is 
probably best known for his plates to the “English 
Botany" (1790-1814), the text of which was written 
by Sır J. E. Smith, though the work is generally 
referred to aa ''Sowerby's English Botany". Sowerby 
was also deeply interested m mineralogy, and his 
‘Mineral Conchology of Great Britam” (1812-46) is 
& work of considerable historical mterest. An un- 
finished zoological work, ‘The British Miscellany’ 
(1804-8), contains as ita first plate a figure of 
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‘Sowerby’s Whale’, described and figured by tho 
artist from a specimen found near Elgn in Scotland. 
The Museum posseases the origmal water-colour 
drawings for the “English Botany”, more than 2,500 
in number, the origmals of the ‘Enghah Fungi" 
(1795-1815), and the drawings to illustrate J. 
Dickson’s '"Fasoiculus Plantarum icarum 
Britanniae", Faso. 2-4 (t 1788-1801). A selection of 
these, together with some of Sowerby’s published 
works, are on exhibition, and give some indication of 
the great talent and wide scientific ‘interests of this 
famous artistnaturalist. 


Illinois Journal of Mathematics 
"Bam presure cu mintio periodisuls dr aul go 
great that new journals are bound to be welcome, 
except possibly to those librerians to whom space is 
already a problem. The new Imos Journal of 
Mathematics, published by the University of Illinois, 
Urbans, has a strong editorial board consisting of 
R. Baer (Frenkfurt-am-Mam), J. L. Doob and A. H. 
Taub (University of Ilhnois), G. W. Whitehead 
(Massachusetts Institute of Technology) and O. 
Zariski (Harvard). It will publish research papers in 
and applied mathematios, written m 
German or Italian. A volume of four 
quarterly parte will cost 9 dollars, but there is a 
reduced subscription available to members of the 
American Mathematical Society. The first part 
(March 1957) contams ten papers m ite 114 pages ; 
most of these are fairly short, with an algebraio and 
topological flavour, but there is a first mstabnent 
(50 pages) of a three-part memoir on Markoff pro- 
ceases and potentials. -It will be of interest to see 
whether the new journal can attract good work on 
applied as well as on pure mathematicae. 


British Birds 

EAELYin1907 H. F. Wotherby Penal eame 
of friends and ornithologists to support a monthly 
magazine devoted entirely to the study of British 
bmds. The fiftieth anniversary of Brittsh Birds ig 
now being celebrated, and ite latest issue (50, No. 6; 
June 1957) tells the story of ite steady rise in 
influence and quality until, as the messages from 
many countries indicate, the journal is now recog- 
nired throughout the world’ as an dutstanding 
contribution to ornithological literature. 
which must give particular pleasure to the editors 
meolude that from Tom Harrisgon, curator of the 
Sarawak Museum, and Prof. G. P. Dementiev, of 
the University of Moscow, a confeased admirer of 
British Birds for thirty years. The journal has always 
been noted for the quality of ite plates, and this 
birthday issue contains & reproduction of a painting 
of collared doves (Streptopelia decaocto) by R. A. 
Richardson which is worthy of ite TS; BO, 
too, are some photographs by, among others, Eric 
Hoskmg, James Alder and J. H. Drenth. British 
Birds is to be congratulated on ite first half-century 
of existence; and may look forward to the second 
half-century with confidence. 


Zoological Libraries 

ZAooroaidALn libraries are the subject of the sixth 
in the series of publications on Library Resources 
in the Greater London Area, issued by the Library 
Association (pp. ii+21. London, 1957. 4s. 0d.). 
Compiled by A. O. Townsend and G. B. Stratton, 
the pamphlet deals chiefly with the British Museum 
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(Natural History), the libraries of the Zoologioal 
Bosiety of London, of the Commonwealth Institute 
f Entomology, the Lmnean Society of London, the 
Royal Entomological Society and the Horniman 
Museum and Library, though there is a brief note on 
other sources also, such as the holdings of the Science 
Museum Library and the Patent Office Library. The 
British Museum (Naturel History) Library, which 
probably contains the largest collection of zoological 
books and periodicals in Britain, is described in some 
detail by Mr. Townsend and that of the Zoological 
Society by Mr. Stratton. The authors are to be 
on & most useful guide to sources of 
zoological literature, the value of which is enhanced 
both by the inclusion of references to other accounts 
of particular libraries and to the main bibliographies 
of zoology. Th&re is an index to persons, institutions 
and serials. 


Christlan Faith and the Freedom of Sclence 

Dr. R. Hooykaas, professor of the history of science 
at the Free University, Amsterdam, is the author of 
& recent pamphlet on “Christian Faith and the 
Freedom of Science” (Philosophia Libera. Pp. 24. 
London: The Tyndale Press, 1957. Published for 
the Research Scientists’ Christian Fell ip. ls. 6d.), 
in which he points out that science is when- 
ever men cherish preconceived ideas which they 
refuse to submit to test, whether under totaliterian- 
ism, secular or clerical, or whenever & well-meaning 
Piety exalts secondary standards of authority to a 
place that belongs only to God. Prof. Hooykaas 
contends that Scripture, rightly approached, liberates 
the mind from all these constraints. Reviewing the 
several threats to the freedom of science, he cites 
Calvin as an example of & man made free from 
traditional beliefs and unhampered by an elaborate 
theory of inspiration. He argues that confidence in 
the possibilities of science and in the freedom of 
thought, as well as self-restriction in theorizing and 
obedience to the dictates of Nature, are the necessary 
consequences of a truly liberal religion, and illustrates 
his argument by a brief historical survey of relations 
between science and religion in the Middle Ages, in 
the Reformation period and in the seventeenth oen- 
tury. The Puritan scientists of the seventeenth 
century regarded science as an ally of true religion, 
and Prof. Hooykaas points out that the educational 
ideals of the Enlightenment and those of the English 
Puritans were almost the same, the Enlightenment 
being considered as a secularized puritanism. The 
spit of the Reformaien anid the spiri of Mieno 
have much in common. 


Electronic Image Devices In Microscopy 
Reports on the use of electronic image oon- 
verters, television cameras and flying-spot scanning 
systems in microscopy have & from time 
to time; but it cannot be said that these methods 
have been responsible for any spectacular advances. 
Their theoretical ibilities are considerable, but as 
yet the practical resulta have been disappointing. 
Despite the high oost and complexity of the apparatus, 
electronic ‘noise’ and other imperfections usually 
reduce the image quality to below that obtainable by 
visual or photographic methods. A very 
attractive feature is the possibility of image intensi- 
fication, that is, the ability to present a bright picture 
on a screen even though the object itself may be 
very weakly illumingted. This is most important in 


> proteins and nucleic acids. The new system 
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ultra-violet microscopy, since ultra-violet light dam- 
ages living cells. A remarkable ultra-violet colour- 

television microscopy has recently been 
developed at the Rockefeller Institute, New York, 
by V. K. Zworykin, F. L. Hatke and O. Berkley. 
The instrument recalls the earlier photographic one 
described by E. H. Land and his collaborators 
(Sctence, 109, 871; 1949), in which the specimen was 
illuminated in turn by three monochromatic bands 
of ultra-violet light, and three photographic nogatives 
were mado. After proceasing at high speed in a 
special machine, these negatives were projected 
simultaneously through red, green and blue filters 
on to & viewing screen. In this way differences in 
ultra-violet spectral absorption were ‘translated’ into 
differences in visible colour. It was claimed that by 
& proper selection of illuminsting wave-lengths 
colour differences could be related to variations in 
chemical composition, particularly with germ to 
eliminates 
photography by employing a closed-circuit colour 
television receiver, so that ite action is virtually 
instantaneous and it is ible to view cells in 
motion. No resulta of any Biological į importanoe have 
yet beer reported with the original oolour-translating 
microscope, and it remaing to be seen whether the 
new instrument will turn out to be simply another 
brilliant technological achievement. Nevertheless, 
there is little doubt that the next generation of 
microscopists will use electronic devices almost as 
freely aa photography is used to-day, and this pioneer 
work must be followed with cautious and sympathetic 
interest. 


Geological Resources of Britain 


AT & meeting of the Parliamentary and Scientific 
Commrbtee on May 14, a discussion on British geo 
logical resources was opened by Bir William Pagh, 
director of the Geological Survey and Museum, who 
described the work of the Geological Survey of Great 
Britain in relation to supplies of coal, ron ore and 
water. He stressed the dependence of development 
and exploitation of theee and other natural reeouroeg 
on the up-to-date, large-scale geological maps and 
memoirs which it is the primary function of the 
Geological Survey to provide. Mr. P. T. Cox, of the 
British Petroleum Co., Ltd, who next, dealt 
with the o1l resources of Britain, an particularly the 
resulta of recent 
concentrated i 
Nottinghamshire, where the ultimate production of 
some 10 million tons is probably the limit. Mr. 
H. E. Colins, of the National Coal Board, paid 
tribute to the help of the Geological Survey m the 
Board’s drilling programme. This programme had 
already provided resources estimated at more than 
4,000 million tons through the construction of fifteen 
new collieries and the reconstruction of some 200 
existing oollieries. Sir Arnold Waters dealt with 
problems of water supply, ironstone, and sand and 
gravel supplies, pomting out that the demand for 
sand and gravel had already conmderably exceeded 
the expectations of the Advisory Committee. In 
the discussion that followed, Mr. Collis said that 
there are sufficient proved coal resources for current 
develo t, and further ving would continue 

the fringes « of coalfielde now being exploited. 
Sir Arnold Waters ‘said that improved land drainage 
&nd the great i e urban areas were affecting 
the average rate at which water reaches the under- 
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ground water-tables. Many areas, inoludmg London, 
are over water-tables which are known to be drop- 
ea but London pisces e o in part on ite under- 
lies. und supplies have been 
BANDA ee the rate of consumption from 
underground supplies- has exceeded the available 
tities of water. Sir Wiliam Pugh said that a 
' borehole drilled at Burford by the Geological 
Burvey entered Upper Ooal Measures at about 
1,100 ft., and they were proved to a thickness of 
2,660 ft. It is not known whether they are under- 
lain by productive Coal Measures because the 
borehole was sto i 
3,767 ft. Within 
the British Isles there 1s a remarkable range of 
phenomena of geological mterest and of materials of 
eoonomio imporbanoe. 


Florigenic Hormone In the Strawberry 


C. Brgomvar has given a comprehensive &ooount of 
observations and experments on the moeption of 
flowering ın an ever-flowering stram of strawberry, 
Fragaria vesca L. var. semperflorens Duch. (O.R. de 
Recherches, Trav. du Centre de Recherches dee 
Hormones Végétales, No. 18, 9-229, Feb. 1957, 
Bruxelles). The author has found that during the 
course of development from the seed, the mitial 
vegetative phase is followed by a second distinctive 

hysiological phase, designated as the photophase. 

this phase, the conditions essential for the 
onset of flowering are long days and a fluctuating 
daily temperature—warm days and cold nighta. This 
period of development can be ed by 
characteristic features in leaf morphology and oslo 
ation. Once induced, the flowering phase persiste 
until the death of the plant. The characteristio 
development of the photophase is immediately 
‘arrested by exposure to short days. Bironval’s 
observations indicate clearly that the 
photophase is the period when the specifio trans- 
formations which prepare the way for flowering take 
In particular, he has directed attention to the 
fact that changes m the metabolism of the chloro- 
ylls are especially distinctive during this phase. 
ing exposure to long days he finds that there is a 
relative lowering of the amount of chlorophyll b. 
The accumulated evidence is held to be indicative of 
a correlation between the chlorophyll metabolism, 
environmental conditions—in particular, the day- 
length—and the inception of flowermg. When a orade 
extract of the unsaponiflable fraction of leaves from 
flowering strawberry plante—and here particular 
interest may attach to vitamin E (in low concen- 
trations) and a sterol (in high concentrations)}—was 
applied to the meristems of planta not yet in the 
flowermg phase, cell division was activated in the 
axial region of the meristem, this being characteristic 
of the transition to the flowering state. 


Australian Biochemical Society E 

Tum Australian Biochemical Society was founded 
at the time of the meeting of the Australian and 
New Zealand Association for the Advanoement of 
Science m Melbourne in August 1955. At that 
meeting Dr. M. R. Lemberg was elected as the first 
president, and & constitution was adopted. The first 
annual conference was held m Sydney in May 1956 
and the second annual oonífererfbe was held in Mel- 
bourne during June 5-7. At this latter meeting fifty- 
seven papers were presented, and abstracts of these 
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papers pers wil be published in the Australian Journal of 
otenos. The present president is Prof. V. M. Trikojus, 
Department of Biochemistry, Mp A of Mal- 
bourne, and the hon. secretary is Dr. F. D. Collins, 
Department of Biochemistry, Australian National 


University. 


Announcements 


De. A. VapmL. Taxnre, director of the Danish 
Fisheries and Oceanographic Research Institute, has 
been elected an honorary member of the Marme 
Biological Association of the United Kingdom. 

Tun following have recently been elected to office 
in the Institution of Electrical Egineers for the 
session 1957-58: President, T. E. Goldup; Vice- 
Presidents, 8. E. Goodall, Dr. Willis Jackson, G. 8. C. 
Lucas, Sir Hamush D. MacLaren, O. T. Melling ; 
Honorary Treasurer, Viscount Falmouth. 


THs recently published Yearbook of Forest Pro- 
duota Statistios, 1956 (pp. vit+170. Rome: Food 
and Agriculture Organization of the United Nations; 
London: H.M. Stationery Office, 1956. 12s. 6d. ; 
2.50 dollars), is the tenth issue of this report, covering 
details of world forestry output, trade and 
tion from mformation supplied by more 
than 120 countries throughout the world. 


A “Joining of Metals” conference on “The Wetting 
and Spreadmg of Liquid Metals on Solid Metal 
Surfaces”, organized by the Department of Indus- 
Fen coe rity of Durcutun g 
to be held at the University of Birmingham on 
September 25. Further details and enrolment forms 
can be obtained from the Secretary to the’ Depart- 
ment. 


A SARIAS of eight lectures on operational research 
and cybernetics in mdustry has been arranged by 
the Department of Operational Research and Cyber. 
netics of the United Steel Companies, Ltd., in oo- 
operation with Dr. G. Lawton, principal of the 
Sheffield College ofiCauuheroe and Testnalogy, to 
be presented durmg October and November on 
Wednesdays from 2.30 to 4 pm. The course is 
addreased to senior management, and is likely to be 
followed in 1958 by a longer and more detailed 
course addressed .to practitioners who may be 
ea ee dbi The course 
will be introduced by R. 


and. Cybernetics, and the later lectures, also delivered 
by members of the Department, will be on ‘ ‘Queues’, 
by K. D. Tocher, research manager ; Operational 
Research Models”, by R. 8. Gander ; “Operational 
Research Machines”, by D. G. Owen, computer 


applications “Processes mvolving Chance”, 
by K. D. Tocher ; “Information”, by P. G. Lucas, 
operations ; “Production Oontrol" and 


manager 
“Cybernetics”, by Stafford Beer, head of the Depart- 
ment. Further details can be obtained from the 
College of Technology, Sheffleld, 1, or the Department 
of Operational Research and Cybernetics of the 
United Steel Companies, Ltd. 


ÁDDHNDUM. The sym symposium on ‘‘Microchemistry”’, 
to be held at the University of Birmingham under 
the auspices of the Society for 
and announced in Nature of June 29 (179, 1887; 1957), 
will take place during August 20-27, 1958. 
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A INITIATION AND GROWTH 


CONSIDERABLE amount of work has been 

carried out in recent years on slow and fast 
reactaons in solids, and in particular on explosive 
solids. In order to bring this work together and to 
review the present ition of this field. of research, a 
duod eed Dr De F. P. Bowden for the 
Royal Society was held on May 80 m the Society's 
rooms ab Burlington House. The discussion was 


United States and the U.8.8.R. The programme was 
an ambitious one, and by concentratmg only on 
essential pointe and the more recent advances, ib was 
possible to fit in twenty-two prepared . The 
discussion on these papers was lively valuable, 
and many new points were brought out at this stage. 
E eee informal discussion. The 
pren MR the discussion will be published in the 
ings of the Royal Sootety. 

The discussion fell mto two parts. The first, on the 
mitiation of explosion, included some work on the 
slow decomposition of a number of explosive materials. 
The second part dealt with the growth of reaction to 
explosion, and with low-velocity detonation. The 
process of high-velocity detonation was not oon- 
sidered since this had been dealt with in a discussion 
in 1951 organized by Sir William Penney. 

is aec enean pit F. P. Bowden sum- 
marized the different ways in which reactions in 
solids may be initiated. These are: (1) by heat 
which raises the material to the ignition temperature ; 
(2) by shock ; this oan act by (a) an adiabatic heating 
of compressed gas spaces; (b) frictional hot spot 
on the confining surface or on a grit particle ; (0) 

friction of the explosive i 

(d) viscous heating of the explosive at high rates of 
sheer; (6) heating of a sharp point when it is deformed 
plastically ; (f) murtual reinforcement of gentle shook 
waves; (3) by ultrasonic vibrations; (4) by elec- 
trons, a- neutrons and fission fragmenta ; 
(5) by light of sufficient intensity ; (0) by electric 
discharge; (7) by ‘spontaneous’ ignition of a growing 
crystal. 


Dr. Bowden emphasized the importance of using 
modern physical methods to follow reactions in 
solids. The combined use of electron diffraction and 
electron mioróeopy by Dr. J. Sawkill has shown 
that it ia poasible to follow the collapse of the lattice 
during decomposition in materials such as silver 
oe ene ee eee With the aid 
o 
has also followed the eerly stages 
position of silver amde. eS in ordaine Ins 
reaction. can occur preferentially not only on the sgur- 
face of the crystal but also ab defecta within it. This 
leads to a crackmg and splitting of the orystals along 
preferred directions. This break-up has also been 
obeerved by S. K. Deb in his on the 
decomposition of P.E.T.N. crystals by a light flash. 
The disintegration of crystals into small blooklete, 
which may be about 10-* am. across, is important 
both in the eariy phase and also, as shown by Evans 
and Yoffe, in the growth of burning to detonation. 

Some puzzling observations made by G. T. Rogers 
on spontaneous explosions were also discussed. 
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OF EXPLOSION IN SOLIDS 


During the growth of orystals of p-leed amde and 
mercuric aude oe eee MC logion may take 
place for no apparent reason. Dr. J. V. R. Kaufman 
(United States) said that a-lead azide also explodes 
spontaneously during the initial stages of growth in 
solution. sade een DA iie m ps 
for-these observations, although some suggestions 
hase eon web forward. Dr. Z. V. Harvalik (United 
States) thought that the heat of uper of gmall 
argral could bo an important fior 

Thermal decomposition and explosion. The growth 
of explosion from the point of initiation is & critical 
process. If the size of the nucleus of decomposition 
or ‘hot spot’ is greater than about 10** cm. in 
diameter, then for a number of explosive materials 
there is a chance that the reaction will grow to 
explosion. Thermal factors determine this growth, 
esate wann TE e cover sq rom da cg 
be greater than the rate of heat loes 


in thermal e theory were bs De 
G. B. Cook. first was concerned with a slab of 
solid explosive, where one face is in contact 


rom his caloula- 
tions, he obtained & relation between ignition time 
and the temperature of the beth and the initial 
temperature of the explosive. The interesting point 
that emerges is that for a given initial temperature 
the order of thermal sensitivity can change with the 
bath ture. The given by Dr. Cook 
are Tetryl’, P.E.T.N. and R.D.X. 
A paper on the thermal 
azide by Drs. B. E. Bartlett, F. U. and 
D. A. Young was read by Dr. F. O. T The. 
decomposition was followed botheabove and below, 
the crystallographic transformation at 190? O. Dr. 
Tompkins stressed the importance of the interfacial 
reaction at the product—reactant interface. Activation 

ies for the reaction were given. Below 190° O. 
this is 44 kcal./mole and above that pomt it is 81 Keal./ 
mole. Theee authors also presented eome results on 
the ionio and photoconductance of silver azide. 


ition of silver 


that in & number of cases a foam is produced during 
impact. This means that the disintegration of the 
Bana my D a p He also die- 
cussed other experiments on the initiation of ex- 
ploeion in liquids. 

To obtam accurate values for the energy required 
to ignite a number of sensitive materials, Dr. G. J. 
eis and Dr. E. C. Noonan (United States) and 

I. Evans and Dr. A. M.. Yuill (Ardeer) have con- 
aie tine a aioe cand o. cdvanced: deni 
With this apparatus ib 18 possible to vary the com- 
e Ed accord mé No er ake weet and it ig 
also poemble to record the light 
explosive by means of a photomultiplier. paged 
apparatus described by Dr. Noonan the gas pressure 
could also be read as a function of time. 

Prof. K. K. Andreev (U.8.8.R.) in a paper entitled 
“Some Consideratipns on the Mechanism of Initiation 
of Detonation in Explosives” gave a résumé of his 
own and other Russian work. He also emphasised 

the importance of the disintegration of the solids. In 
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particular, he considers that the initiation of detona- 
tion is due mainly to the sudden rise in preasure when 
á suspension of the solid explosive which is formed 
in the gaseous producta of burning explodes. He 
also discussed Landau’s ideas on the affects of 
turbulence at the burnmg front of liquida and the 
mechanism by which suspensions might be formed. 
The work discussed by Prof. Andreev is relevant both 
to the initiation of explosion and to the growth 
mechanism to detonation. 

Structure and stability of inorganic asides. The 
marked difference in the decomposition behaviour of 
materials such as potasium axide and silver axidé 
has led B. L. Evans to attempt to correlate the 
explosive sensitivity of these compounds with their 
crystal structure. He considered the azides and the 
isoelectronic cyanstes, thiocyanates and fulminates. 
Thus in the case of azides the mmportant factor to 
consider is the ionization potential of the metal com- 
pared with the electron affinity of the azide radical. 
This determines both the extent to which the valence 
electron is under the influence of the metal and the 
unt cell dimensions of the metallic acide. From the 
resulta that are available, Fivans concludes that the 
explosive sensitivity is dependent on the ionization 
potential of the metal forming the azide. The ionir&- 
tion potential of the metal will also determine some 
of the physical properties such as the melting point, 
and it can be used to interpret results on photo- 
conduction, thermal] decomposition and photochemical 
decomposition. g 

Initation by light. Prof. J. Eggert and his ool- 
leagues (Switzerland) found some time ago that a 
number of sensitive materials could be ignited by a 


mechanism has been postulated for the initiation of 
explosion, in which the absorbed light energy is con- 
verted into heat in a very thin layer near the surface. 
In the oase of silver azide, however, this assumption 
has been questioned by B. L. Evans. His results on 
sensitized ignitions suggest that the primary action 
of the light is photochemical, but that propagation 
of reaction is thermal. A necessary condition for this 
growth to explosion is the formation of a molten 
layer on-the surface. It is in the molten state that 
there is sufficient mobility of the azide radicals to 
give rise to explosive reaction. 

Dr. A. C. MoLaren and Dr. G. T. Rogers described 
their results on the absorption spectra (visible light 
and ultra-violet) and photooonduction of single 
crystals of silver azide. They explained their results 
on absorption spectra in terms of the formation of 
excitons. The photocurrent is due to the dissociation 
of these excitons into free electrons and positive holes. 
These results the suggestion, made earlier, 
that during the ignition of silver azide by light the 
Initiation is photochemical in nature. 

There was a vigorous discussion of the work pre- 
sented in these last two sections. In this discussion 
Dr. J. W. Mitchell outlined his views on the action 
of metal particles as electron-traps in silver azide. 
Dr. P. Gray gave his views on the use of enthalpies of 
formation in describmg the behaviour of aridee. 
The slow decomposition of a number of materials by 
X-rays was considered, by Dr. J. V. R. Kaufman 
(United States) and by;Dr. J. M. Groooock. The only 
material which explodes during irradiation is nitrogen 
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iodide. This was discuseed by Dr. F. P. Bowden. In 
particular, he showed how MoLaren's results on the 
explomon of nitrogen iodide by a-perticles could be 
shown to be the result of the removal of ammonia 
from the surface "of the nitrogen iodide by the 
a-particles. Df. Bowden also discussed some recent 
experiments by Deb, Evans and Yoffe on the use of 
the radioisotope of silver as a means of introducing 
cadmium into crystals of silver azide. 

The growth of explosion formed the subject of the 
second part of the discussion. An introductory paper 
by Dr. A. D. Yoffe on the work in Cambridge showed 
that the stages followmg on initiation of reaction 
are: (Í) of reaction to an accelerating 
burning ; (2) transition from burning to low-velocity 
detonation ; (3) propagation of low-velooity detona- - 
tion. Very lile is known about stage (2). The 
growth of reaction to burning depends on thermal 
factors. The differences m behaviour of azides and 
the more complex materials during this stage can be 
explained in terms of the differences in the possible 
modes of ition of these materials. __ 

Ties is adesset epi MG S 
gation of low-velocity detonation in solids. Factors 
such as the compression of trapped gas, inter- 
crystalline friction and break-up of the solid ahead 
of the flame front are important. They do not, 
however, explain all the resulta that are available. 
For example, Deb has found that a low-velocity 
detonation can be propagated through a smgle 
crystal of P.E.T.N. oontaming no obvious ar pockets. 
The formation of a molten or of a vaporized layer is 
probably important in the growth to explosion and 
Duane oes Ce detonation. 

High photographic techniques were used by 
Dr. G. P. Oachia and Dr. E. G. Whitbread, by Prof. 
M. A. Oook (United States), and by Dr. O. W. 
and Dr. R. J. Eichelberger (United States) to follow 
the sympathetic detonation of solid explosives by 
shocks propagated across an air-gap or through a 
metal strip. Detonation in the receptor charge does 
not always occur at the surface in contact with the 
metal wafer, but mitiation may occur within the 
body of the receptor. A ciné-film, prepared at the 
Aberdeen Proving Ground, United States, illustrated 
this effect. This film was remarkable for its clarity 
and showed a high degree of technical competence. 
It was much appreciated by all present. 

The detonation of tolite m water by a remote 

ioal primer waa discussed by Dr. 0. H, Winning. 
presented were: studies on the oxida- 

tion induced by ultrasonic radiation oy a solid system 
of lauryl aldehyde and potassium orate by Dr. 
F. A. H. Rice and Dr. D. Levine (United States) ; 
the ignition of primary explosives by electric dis- 
charges by Drs. R. M. H. Wyatt, P. W. J. Moore, 
G. K. Adams and J. F. Summer; some kinetic 
problems of fast reactions by Dr. R. B. Parlin and 
Prof. H. Eyring (United States); and lamellar 
inning and decomposition in potassium azide and 
sodium azide by Dr. R. W. Dreyfuss and Dr. P. W. 


This discussion has shown that a good deal is 
known about the mitiation of explosion i solids. In 
his summing up, Dr. F. P. Bowden said there is 
sufficient data now available for us to argue about 
the electronic structure and possible modes of deoom- 
position of a number of materials. There are, how- 
ever, a number of outstanding problems. We know 
very little about radiation damage im solid explosives. 
There is also the question of spontaneous explosions 
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in solids. So far as the growth of explosion is oon- 
ogmed we need more experimentül results. In 
particular, there is even a lack of date of quantities 
such as thermal conductivity and heat. The 
disintegration and break-up of solids,ghead of the 
reaction zone have been streesed: by a number of 
workers. The formation of & molten sone and its 
both in the growth of explosion and in 
low-velocity detonation, have been mentioned. With 
the development of new apparatus, and with the 
techniques now available, we may expect a rapid 
advance in the near future on this problem of the 
growth of reaction to detonation. 
A. D. Yorrs 


RECENT ADVANCES IN HIGH 
POLYMER PHYSICS 


CONFERENCE on “Rheology of Elastomers” 

was held by the British Soaety of Rheology 
during May 29-31 at the British Rubber Producers’ 
Research Association, Welwyn Garden City. 

Equikbriwm properties of  rubberlke materials. 
In an introductory talk, Dr. L. R. G. Treloar 
eine Rayon Research Association) said that in 

ee d V of rubber and of other poly- 
pcd in the highly elastic or ‘rabberlike’ 
state are now well understood. The stress and 
birefringenoe of rubber subjected to different types 
of finite stram at various tem 
to a good irst approximation by the ‘kinetic theory’, & 
relatively simple molecular theory which treets of the 
changes of configurational entropy and molecular 
orientation in a deforming network composed of 
flexible long-chain molecules. Reviewing the short- 
c i cant P aleae cp tra i pen 
on), Dr. Treloer said thab for simple elongations in 
is igs 160-500 per eon. the discrepancies between 
the theoretical and observed ‘streas—strain relations 
have so far not received satisfactory ‘molecular’ 
explanation. 

A crucial test of the applicability of the kinetio 
theory to polymeric materials is furnished by the 
Prediction that the rigidity modulus should increase 
linearly with the absolute temperature and with the 
concentration of junctions in the network. By using 
gelatin gels specially prepared to give junctions 
which are substantially unaffected by temperature 
changes, P. R. Saunders and A. G. Ward (British 
Gelatine and Glue Research Association) found that 
the rigidity modulus did increase linearly with tem- 

perature in the 0°-60° O. and at a rate com- 
Parable wiih that soraired by the ooy. Data both 
from gel rigidities and from dilute solution viscosities 
at different pH indicated that differences in the 
rigidities of ordmary gelatin gels must be attributed 
to differences in concentration and strength of net- 
work junctions, rather than to differences in mole- 
-oular chain ‘stiffness’. 
natural rubber so as to yield a more accurate attain- 
ment of thermodynamic equilibrium (required for 

TD Thien anii Bannan aw’ Oaoutehoue). 

Thirion (Institut Français du Oaoutchouc) 
No dccus dm ee cee ID se 
0-30 per cent, reversibility of tension 
cycles (20?—80? O.) was attained to within 0-05 per 
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cent. A now derivation was given of Gee's formula 
for determining the coefficients of change of entropy 
and internal energy with change of extension at 
constant volume and temperature. From the data, 
the corresponding ooefüoiente at constant pressure 
and temperature were determined with accpracies 
of the order 0-03 gm./cm.*/deg. C. and 10 gm./cm.!, 


regpeotively. — ; ` 

When the individual ‘links’ of long-chain molecules 
in a network have anisotropic optical ility, 
the network becomes birefrmgent w. stressed. 
According to the kinetio theory, which assumes that 
no crystallization is present, the streas (for simple 
elongation) vender be proportional to the magnitude 
of birefrmgence, and the donstant of proportionality, 
or ‘stress—optical ooefflent', should not depend on 
the concentration of network junctions. Dr. D. W. 
Saunders (British Rayon Research Association) pre- 
sented data obtained at temperatures above the 
crystal melting points which agreed with both these 
theoretical predictions in the case of cross-linked 
natural rubber and gutta percha. For polythene and 
polymethylene, however, the strees—optical ooeffloient 
decreased with increase of junction concentration ; 
this was satisfactorily accounted for by extending 
the theory to apply to short-chain networks, and 
the date indicated that these two polymers had 
comparatively stiff chains. The problem of giv- 
ing a strict definition of cham stiffness was 
considered. 

The creation and loes of junctions in & network 
deformed from ite unstressed state were considered 
in a theoretical paper by Dr. J. Scanlan (British 
Rubber Producers’ Research Association). Tobolaky 
and co-workers have a form of strain— 
energy function which would be obtained 1f the actual 
network behaved as if it were two net- 
works, each of which obeyed the kinetic theory. Dr. 
Scanlan showed that, in the case in which junctions 
are created but nane is lost, this postulate can be 
justified, but in the cage in which one junction is 
lost for every one created (in the deformed state), 
the postulated stram—energy function ia correct in 
form but contains coefficients which must be oor- 
rected. Two were presented—one based 
on the network theory of James and Guth, and the 
other on a corrected form of a theory given by Scott 
and Stein. 

Elastio recovery, flow and stress relaration. A 
striking demonstration of high elastic recovery in 
& liquid was given by Dr. A. 8. Lodge (British 
Rayon Research Association), who poured a liquid 
(containing about 5 per cent aluminium Jaurate in 
paraffin) out of a bottle; on sharply cutting the 
liquid stream with scissors, the upper part of the 
stream snapped back into the bottle. Dr. Lodge has 
applied the network theory of James and Guth and 
the theory of relaxing networks of Green and Tobolaky 
to the problem of elastic recovery in solutions of long- 
chai molecules; for the instantaneous recovery 
following steady laminar shear flow, the latter theory 
predicte an expansion in directions 
normal to the previous flow lmes. The suggestion 
that this might contribute to the diameter increase 
commonly observed when polymer solutions and 
melts are extruded from tubes of circular cross- 
section gave rise to considerable discussion, and 
alternative also in terms of elastic 


recovery, were mentioned by Dr. P. s: ee 
Chemical Industries, Plastics Division) DE eggs 
data for molten polythene showed that at low flow 
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rates the diameter increase did not depend on tube 
length (m agreement with Dr. Lodge's theory) but 
did depend on tube length at higher flow rates 
when the transit time through the tube became oom- 
Pele Hb the show relaxation periods OF the 


the tube. The main parb of Dr. Clegg's 
dealt with still flow rates, when marked 
irregularity m the extruded filament, By 


observation of the motion of embedded particles and 
of coloured parts of the polymer, Dr. Olegg estab- 
lished that the cause of the irregularity lay in the 
conditions of flow in the region of entry to the tube ;: 
& motion film was shown which clearly demonstrated 
very marked disturbances of flow in this region. 
Independent measurements of melt elastic i 


Unoriented polymers crystellixe' if left Jong enough 
at suitable’ tem ; orystallization oan be 
accelerated by stretching processes which cause 
appreciable molecular orientation. To separate these 
causes of ion as far as possible, Dr. E. L. 
Foster and H. Heap ial Chemical Indus- 
tries, Fibres Division) have constructed an apparatus 
with which a filament can be heated rapidly (in about 
1 sec.) and its tension—extenmon characteristics 
measured. Data for amorphous polyethylene tere- 
phthalate (“Terylene’) in the range §0°-120° O. showed 
that at low rates of strain the filament can be extended 
almost i Li with little increase in tension ; at 
high rates of strain, however, the tension increases 
catastrophically with marked increase in arystallinity, 
as indicated by K-ray data. 

Many measurements have been made of the 
relaxation of tension in a polymer strip which is 
rapidly extended and then mamtained at constant 
extension. Prof. G. Gee, Dr. G. Allen and B. E. 
Read (University of Manchester) have constructed 
&n apparatus in which the electronic recording of 
tension enables measurements to be made during the 
first ten seconds when most of the relaxation occurs, 
as well as at later times. Data were presented for 
natural rubber at moderate extensions (up to 50 per 
cent) and at temperatures in the range 45°-60° O., so 
that crystallization would be very limited. The data 
taken at the longer time intervals were used to 
calculate values for the activation energy and 
activation flow volume. 2 

Elastic reco in polythene rods has been 
investigated m J. Benbow (Imperial Chemical 
Industries, Akers Research Laboratory). A rod was 
held twisted for & given time, released, and the gub- 
sequent untwisting measured as a function of time. 
Only at. very small strains (about 0-1 per cent) did 
the results agree with a theoretical relation obtained 
by combining Boltmmann’s theory of the ‘elastic 
after-effect’ with fhe empirical result that internal 
friction in polythené subjected to oscillatory strains 
is independent of frequency. Polythene appeared leas 
able to ‘remember’ the duration of the imposed twist 
as the magnitude of this twist was increased. The 
temperature was controlled at 80° C.; the maximum 
strain i was about 100 per cent. 


for by a decrease of frequency. Ferry has given a 
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prescription for the appropriate changes of tem- 
perature and frequency scales whereby the data for 
dynainio modulus and dynamio viscosity for & givén 
polymer can be st 
remarkably wide range. A. R. Payne (Research 
Association of British Rubber Manufacturers) gave a 
wealth of data showing the succeesful application of 
Ferry’s method to various cross-linked and uncross- 
lmked rubbers, for dielectrical ag well as for mech- 
anical measurements. In these correlations, there is 
only one disposable constant, a characteristic tem- 
perature the value of which is assigned empirically 
for each polymer. Mr. Payne also discussed data 
already published for a wide variety of polymers 


. with particular reference to the temperature variation 


of the frequency at which the maximum vale of 
tan è occurs, where 3 denotes the dielectric loss 


In order to obtain a rational measure of tear 
resistance of & cross-linked rubber, the growth of 
tears in rubber has been studied under controlled 
conditions. The concept and determmation of a 
characteristic tearing energy was discussed by Dr. 
H. W. Greensmith (British Rubber Producers’ 
Research Association). Measured values of this 
tearing energy showed much greater variation both 
with tem and with rate of tearing for a syn- 
thetic rubber (@R-S) than for a natural rubber. The 
difference was attributed to the reinforcing effect of 
orystellization in the natural rubber. Addition of a 
filer to the synthetic rubber introduced a new 
maximum in the tearing energy when expressed as a 
function of temperature and tear rate. 

Exposure of & polymer to radiation from an atomic 
pile or from a high-energy electron accelerator 
usually either creates cross-links (network junctions), 
or breaks chains, but rarely does both together. 
Mechanical properties of polymers are in the main 
the same, whether the cross-lmking is effected by 
irradiation or by more conventional chemical means. 
Dr. A. Charlesby, Miss J. Burrows and T. Bam 


measured the modulus, stress-strain curve, elongation 
at break, and tensile strength for irradiated rubbers 
reinforoed with carbon black, with sulphur, and with 
other additives. No significent difference was 
observed as between ‘electron’ radiation and pile 
radiation ; the changes produced depended only on 
the total energy absorbed. There was some indication 
that chemical cross-linking gave a higher tensile 
strength than irradiative cross-linking. E. Fukada 
(Imperial College of Science and Technology, Lon- 
don) used y-radiation to crose-lmk of a 


commercial reain to which different amounts 
of styrene been added. The dynamic modulus 
and mechanical damping at temperatures in the range . 


10°-160° C. at a single of 0-22 cyole/gec. 
were obtained from observations of.the horizontal 
and vertical deflexions of one end of a rod of the 
lymer which was rotated about ite axis (held- 
irontally) by means of & rotating chuck at the 
other end. 

The conference was attended by moré than one 
hundred people, including visitors from Japan, 
Germany, France, and a substantial number from 
Holland. Discussions were always lively, and one 
"was left with an impression of a flourishing field of 
investigation of considerable fondamental aa well as 
technical interest. Publication of the papers and 
discunsiGha is iit tho hand of Pergamon Preka.. 

i A. 8. Lopes 
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TREE PHYSIOLOGY 


f | *HE physiology of forest trees has long been & 
* |. neglected subject, partly due, no doubt, to the . 
special difficulties of size and slow development which 


gaining momentum. What is believed to have been 
the first major symposium on tree phymology was held 
Massachusetta, during 


tabtes, various Commonwealth countries and Europe. 
Much of the classical work on tree physiology was 
concerned with water relations, and it is clear from & 
number of the at the meeting thab this is still 
an active fleld of work. Prof. P. F. Scholander, of 
the University of Oslo, critically examined the 


the fact that water 


rates of moisture movement in trees of various 
species were dealt with by Dr. K. N. H. Greenidge. 
A detailed study of seasonal changes in the water- 
contents of the wood and bark of a large number of 
species by Prof. R. D. Gibbs (McGill University, 

several distinct seasonal 


many cases similarities in these patterns followed the 
taxonomio relationships of the i The mech- 
i of maple sap flow has long pumded plani 
i re-asseaament of this 

of Vermont). i io recording device, 
he found thas varistions in the rate of flow in the 
spring appeer $o be related to temperature oon- 
ditions preceding the time of flow. Yet another 
aspect of the water relations of trees was dealt with 


wilting point by the absorption of artificial dew 
applied to the leaves, suggesting that natural dew 


F. H. Bormann (Dartmouth College, Hanover, N.H.) 
to be'rel&ted to changes in the morphology of the 
primary and secondary leaves. 
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Several speakers dealt with the translocation of 
metabolites in trees, and a lively discussion on the 
possible validity of the ‘mass-flow’ hypothems of 
Münoh constituted an important part of the sym- 
posium. Prof. Hüber described observations on the 
daily variation in composition of phloem sap. These 
observations suggest that the entrance of food 
material into the sieve tubes is an active process, 


gradient of sugars in the phloem are consistent with 
the ‘mass-flow’ theory. A novel way of obtaining 
samples of phloem sap, by cutting off the styleta of 
aphids, was described by Dr. T. E. Mittler (Unit of 

i The method has 


investigate the possible mechanism of phloem 
transport. 
The importance of the xylem sap in the transport 


calorum-45 into the trunks of yellow birch and white 
o ut Ho os ee alse 
tation, Chalk River, Ontario) was able to follow 
their movement in the xylem in the growing 
season, and the downward movement in the phloem 
in the autumn. 

Two pepers dealt with the distribution of chemical 
constituents in relation to taxonomio groups. The 
distribution of turpentines in & hundred species of 
the genus Pinus has been studied by Dr. N. T. Mirov 
(California Forest Experiment Station), who was able 
to relate similarities m the chemical constituents to 
taxonomic affinities. Prof. R. D. Gibbs described the 
results of the Maule test (which indicates the presence 
of the syringyl group in the wood) with more than a 
of the resulta was di 

The problem of frost-hardiness in Robinia pssudo- 
acacia has been studied by Dr. D. Simonovitch 


tree and the mineral ` 
foliage of conifers, as & basis for the foliar diagnosis 
of mineral deficiencies. He gave examples in which 
this approach has been successfully employed in the 
diagnosis of deficiencies. 

Several sessions were devoted to various aspects of 


78 


during the period of shóot dormancy. Disbuddmg 
experimenta suggeet that even in apparently dormant 
seedlings, root development is dependent upon 
physiological activity of the buds, and the possibility 
that auxm produced by the bud stimulates lateral- 
root initiation was suggested. The possible role of 
auxin secreted by the fungal symbiont in the forma- 
tion of mycorrhizal roots of pine was discussed by 
Dr. V. Slankis (Laboratory of Forest Pathology, 
Maple, Ontario). It has proved posmble to reproduce 
myoorrhiza-like root morphology by appl gyn- 
thetic auxins m the absence of the fungus. . B. 
Shapiro (Brookhaven National Laboratory) described 
the effect of hght on the emergence of roots on stem 
cuttings of Lombardy poplar. A few minutes of 
exposure to low-intensity illammation ig sufficient to 
inhibit the emergence of the roote. The most active 
region of the spectrum hes m the red (6800 A), the 
effect of which is partially reversible by far-red 


radiation. Polarity: phenomena in the regenera- 
tion of buds by Lombardy poplar were also 
deeoribed. 


The effect of aeration- in root growth of trees was 
dealt with by Dr. Leyton. In the absence of oxygen, 
root-growth ceased in jack pme (Pinus bankstana) 
and black spruce (Picea mariana), whereas willow 
(Saliv atrooinerca) ia able to contmue root-growth 
without any apparent deleterious effect on the 
shoot. 

Various other aspects of growth were covered by 
several speakers. The rate of cytoplasmic streaming 
in the cambial initials of Pinus strobus was studied 
by Prof. K. V. Thimann (Harvard University). The 
effect of mdolyl acetic acid, enzyme inhibrtors and 
oxygen tension was described. Cytoplasmic stream- 
ing shows marked seasonal variations. Dr. P. White 
(Jackson Memorial Laboratory, Bar Harbor) de- 
scribed tumours .ocourring on white spruce (Picea 
glauca), which arise as sectorial chimeras originating 
from single cells. In tissue culture, the tumour tissue 
shows characteristic metabolio differences from 
normal tissue. Variations in the amount of extract- 
able auxin, in relation to developmental changes of 
longleaf pine (Pinus palustris), were described by Dr. 
C. L. Brown (Texas Forest Service), and seed dor- 
manoy m various species of pine was discussed by 
Prof. E. O. Stone. 

A further seasion was devoted to photoperiodism 
in trees. Dr. R. T. Downes (U.S. Department of 
Agriculture, Belteville) 1ndicated the broad range of 

hotoperiodio phenomena in tree seedlings. Dr. 
3 F. Wareing (Urtiversity of Manchester) gave a 
comparative study of photoperiodimm in seeds, buds 
and i of a single species, Betula pubescens. 
The posable role.of growth mhibitors in both seeds 
and buds was considered. Prof. 8. 8. Pauley (Unrver- 
sity of Minnesota) emphasized the importance of 
photoperiodiam m forest tree breeding. 

The mportence of ‘thermoperiodism’ m loblolly 
pine (P. taeda) was demonstrated by Prof. Kramer. 
Best growth was made with the difference 
in day and night temperatures. Species of oak show 
similar effecta. It was suggested that 'thermo- 
periodism’ may be important in limiting the range 
of some species. 

The increasing importance of forest genetics has 
emphasized the need for a greater knowledge of the 
physiology of reproduction m trees, and there are 
signs that thie mibion i ees to arouse wide- 
spread interest. . K. Sax (Arnold Arboretum) 
described experiments designed to elucidate the 
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physiological basis of several: methods long used. by 
horticulturalste to induce earlier flowermg m trees, 
namely, the use of dwarfing rootatocks, bark version 
and knotting of the stem. A study of fower initiation 
in spruce in relation to various external conditions 
Mi ences by Dr. D. A. Fraser. A 
production in pine was the subject of two papers. ` 
Dr. R. G. Stanley (California Forest xi t 
Station) is carrying out & biochemical study of male, 
female and vegetative structures of pine, and 
attempting to identify differences in metabolites and 
enzyme patterns. Dr. Waremg outlined observations 
on the pee e development of Scota pine and 
attempted to relate this development to the ‘agemg’ 
of the tree as & whole and of the individual 
branches. : 
There can be no doubt that the meeting was an 
outstanding success and will constitute a landmark 
in the development of this fleld of study. Tree 
physiologists are mdebted to the Cabot Foundation, 
and especially to Prof. Thimann and Dr, Zimmerman 
as organizers of the meeting, for bringmg them 
together to their mutual benefit. The proceedings of 
the symposium are to be published in full. 
P. F. WazEING 


NEW NATURE RESERVES IN 
BRITAIN 


li Nature Conservancy has announced the 
establishment of the followmg new nature 
reserves in England and Wales: 


existmg 
has been extended. - S ug 

Rodney Stoke Woods—on the southern t 
of the Mendip Hills—are the beet example of a Mendip 
ash wood existing to-day. Theee Mendrp woods are 
a scientiflcally interesting variant of the ash woods 
found throughout Britain on carboniferous limestone, 
which here underlies most of the reserve and in parta 
is exposed. The Reserve conmsta of an ash wood 
together with some rough grazing and covers an area 
of 65 acres : the highest part ıs 750 ft. above sea-level 
and the lowest about 200 ft. In these woods ash is 
the dominant tree and associated with it are the 
wych elm and field maple: the shrub and herb layers 
are very well developed. The whitebeam is common 
and the autumn crocus is locally abundant, while the 
blue gromwell is found in suitable habitats. Other 
characteristic planta of these wocds are Campanula 
trachelium, Daphne laureola and the gmall-leaved 
lime. Rock rose is common in the old pasture and 
ferns such as hart’s tongue, and Asplenium irichomones 
occur in the rock crevices. The fauna is typical of 
the dryer Mendip woods, mcluding badger, buzzard 
and many species of mollugo. 

Accesa to this reserve, which will be used for 
research on aah wood and ita ecology, will be by permit 
only. Applications for such permite and for authority 
to collect specimens of animals and planta ghould be 
sent to the Regional Officer for the South West, 
Nature Conservancy, Furzebrook Research Station, 
Wareham, Dorset. us 

The woods at Coed Tremadoc clothe preói itous 
cliff faces and the screes belcw them, and ie à kood 
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example of survival of oak-woddland, which at one 
time was frequently found on cliff and rook faces in 
‘Wales up to quite high altitüdes. Owing to extreme 
steepness, many of the ledges and gulleys of the cliffs 
havé escaped the intensive sheep grazing and human 
interference which.has had such a great effect on 
almost every kind of vegetation in Britam. The 
‘reserve lies l4 miles north-east of Por&madoo and 
oovers 4] acres. It is. the third reserve within the 
Snowdonia Nhiiqnal Park, and has: been established 
under a lease from Capt. S. T? A. Livingstone- 
Learmonth. . The cliffs are composed of dolerite, 
which is a basico intrusive igneous rock, though bamo 
ashes and shales also occur. The vegetation is very 
complex, due to the variability of the habitat and ita 
inistability. Sessile oak is characteristic with some 
admixture of pedunculate oak and ash. Sycamore 
has obtained a footing an the lower soree slopes. On 
the larger. and margins of scree such plants as 
marjoram and privet—both usually plante of chalk 
and limestone—are found ; while on smaller ledges 
and rock faces ivy, bell heather, ling, honeysuckle, 
wood sage, sweet vernal grass, and composites, such 
as ott’s ear, are prevalent, together with stunted, 
windswept oak. The shales have a flora which is 
more, characteristic of acid soils and includes wavy 
hairgraas. Among the mosses, the rare Hedwigia 
integrifolia occurs. The crags are also the haunt of 
many small mammals and of birds, including the raven 

Craig Cerrig Gleisiad and Craig Cwm Du are two 
Old Red Sandstone-crags about a mile apart and 
surrounded by moorland. lie at the western 
end of the high glaciated ridge of the Brecon Beasons, 
withm thé Brecon Beacons National Park, between 
the 1,600 and 2,000 ft. contours, and about six miles 
south-west of Brecon. The part of the reserve now 
being declared is the western or. Cwm Du portion, 
comprising 576 acres. It runs westward from the 
north &nd of Craig Cerrig Gleisiad and maludes the 
wholé of Craig Cwm Du cliffs (highest point about 
1,750 ft.), the Nant Cwm Du stream at 
their foot on the north side, and the moorland extend- 
ing north and east up to and including the rock 
outcrops of Fan Frynych. The reserve hag been 
established under a Nature Reserve agreement with 
the owner, Mr. B. E. Lewis. Negotiations are in 
progress to include the eastern cliffs of Craig Cerrig 
Gleiiad. The botanical interest is centred on rare 
arobiocalpine plante, notably purple saxifrage (Sazi- 
frage oppositifolia), globe flower (Trollius europaeua), 


- The two cliffs form 
the southernmost limit for this element in the 
British flora. The adjacent moorland is of a more 
vegetation types including much bilberry and 
matgrass. 

In September 1956 the Nature Conservancy 
established the Coed Rheidol Nature Reserve covermg 
an area of 18 acres. Two further small areas have 
now been added to this reserve; they lie on the 
western bank of the River Rheidol and Imk up with 
the small section of vig ir el de which was 
included in the previous ion, so that three- 
quarters of a mile of the western bank and half.a- 
mile of the eastern bank are now within the reeerve, 
covering an area of 54 acres. The additional areas 
See ee endmg m the vertical 
oliff of the river gorge. rocks here consist largely 
of steeply inclined slabs of slate and shale, which 
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are unstable and tly the nature of the 
ground here is Sricuueb Hasardcue: The woodlands 
have an interesting flora particularly rich in moisture- 
loving and shade-loving’ plante including many 
species of mogses. a 

Applications for permita, which will be necessary 
for those who wish to collect i of animals or 
plants in the Coed Graig Cerrig Gleimad or 
Coed Rheidol reserves, should be made to the Con- 
servation Officer, Nature Conservancy, Y Fron, The 
Crescent, Upper Bangor, Bangor, Caernarvonshire. 


CARNEGIE INSTITUTION OF 
WASHINGTON 


REPORT FOR 1955-56 


qum Yeer Book 1955—56 of the Carnegie Institu- 
tion of Washington inqludes, besides the report 
of the President, reporte of Departments and Speci 
Studies and of the Executive Committee and Auditors. 
That of the Mount Wilson and Palomar Observatories 
refers to the completion duri the year of the 
National Geographic Society— Bomas Observatory 
Sky Burvey. A has been made of the present 
state of knowledge of the abundanoos of the elements 
in stellar atmospheres, and the programme of observa- 
tions of stellar magnetic fields and on the internal 
motions in the Orion nebula continued, while the 
investigation of cepheid variables and other distance 
variables in the Andromeda “galaxy was virtually 
completed. An outstanding event was the explana- 
tion of the light-emission in the Crab nebula as due 
to electrons circulating in a magnetic field, and a 
theoretical study has been made’ of the sources of 
radio emission in N.G.C. 5128 and N.G.C. 1316. An 
improved photoelectric guide has been developed for 
use at the ooudé focus of the 200-in. telescope and 
two completely new photometers designed by Baum 
are being made for the 60-in. and 100-in. telescopes 
at Mount Wilson. The Joint Committee on Large 
Tubes for Telescopes is. attempting to extend both 
the effective distance in space acoeemble to such 
instrumente and spectrum measurements down to 
much fainter objects. : 

The Department of Terrestrial Magnetism found 
definite periodicities m the occurrence of radio-noise 
burste fram Jupiter, which were correlated with the 
rotational period of the non-equatofial regions of the 
planet. Exploration of the contmental crust was 
extended into Alaska and the Yukon territory, and in 
rock-magnetiam sbudiee—in a co-operative project 
with the Bernard Price Institute for Geophysical 
Research at Johannesburg—progreas was made in 
ascertaining the conditions under which a primary 
magnetization can survive under the influence of time 
and natural processes. A has been developed 
for using the discordant ages calgulated for uranium 
minerals to deduce the probablé history of a group 
of such minerals subjected to the game sequence of 
events. In nuclear physics the study of low-lymg 
nuclear energy-levels by the method of Coulomb 
excitation continued, and further evidence has 
accumulated in support of the Bohr-Mottelson 
unified model of the nucleus. In biophysics know- 
ledge of the characteristics of the relatively loosely 
held ‘pools’ into which smsll.molecules are concen- 
trated before being linked into macromolecules hag 
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been greatly moreased, some of the immediate 
precursors of nucleic acid have been determined, and. 
an upper lmit of three seconds established as the tme 
required for protein synthesis, most of the work bemg 
carried out with Becherichia cols but some with 
Torulopsis utilis. Radioactive tracer studies were 
carried out with Hydra littoralis and carbon-14 
glucose. Amino-acid tracers have been followed from a 
subcutaneous injection through the blood into cellular 
pools of free ammo-acids and into the protein of 
new-born mice. During the year application of the 
, merobrane-filter techni to the problem of nucleic 
acid synthesis in E. cols demonstrated the formation 
and utilization of metabolic pools of precursors, and 


indicated the played by poora rate inter- 
mediates. A Rasa iac acoount of this work 


capable of achievmg 

at about 700° C., with which studies have been made 
of minerals, such as might exist deep in the Earth, of 
the stability of hydrous iron silicates on primitive 
magmas, and of the age of rocks and minerals in a 
oo-operative programms 
Terrestrial 


cordant ages for potassium-40/argon-40 and rubidimm-_ 


are obtained when measured on 


B-alanine can be formed from variety of primitive 
work on sulphide systems, which has 
(Fe8,) is stable below 815° OC. at 


of Plani Biology has obtamed 


The Department 
j an active parti ion of carobene 


spectra of small amounts of pigmen 


an intermediate form of chlorophyll was 
discovered. Further gress was made in the work 
on the i i characterization of the proto- 
chlorophyl-protem lex from leaves grown in 
and ib has been found that the frozen and 


and a comparative study of fifteen 


generation 
hybrid between Poa ampla from Kahlotus, Washing- 
that a very, wide range of ace aa among 
the reproducing 
hybrid. 
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region and P. arida from Nebraska have been pro- 
duoed for the first time. 

In the Department of Genetics new experimental 
evidence was obtamed that large, functionally intact 
Pieces of viral nucleic acid may pass from parent to 
offspring phage, while io analyses, by the 
transduction method, of short regions of the chromo- 
some complex of the bacterium: Salmonella typhi- 
murium have shown that mutations oocurring at 
different gitee of a single locus, although they affect 
one function primarily, may produce mutanta differing 


crographs 
dividing cells of Tradsescantia have been 

as indicating that the pattems of organiza- 
tion of their chromosomes represent a hierarchy of 
pairs of helically disposed chromonemabe. Studies 
of the effect of ribonuclease, ethylenediammetetra- 
acetate and caloium chloride on Drosophila and onion 
roots indicate that any agent which disrupts the 
normal metabolism. of the cell can lead to mstability 
reflected in modification of chromosome form and 
behaviour. The stage of development of the salivary- 
gland cell m Drosophila at which ‘blebbing’ of the 
nuclear membrane into the cytoplasm occurs has been 
correlated with the assumption of a new function by 
the cell. A mathematical analysis of the dynamics 


and of 


of the early chick embryo demonstrated that anti- 
mycin A acta as & specific mhibitor of heart formation, 
while studies on the mechanism of the spacing of 
blastocysts along the rabbit uterus showed that the 
spacing was due to the delicate interaction of two 
mechanisms dependent on pro ne.. Studies of 
the nature of the fluid of the rabbit oviduct were 


CHEMICAL RESEARCH 
LABORATORY 


REPORT FOR 1956 


gation of corrosion problems has been continued. It 
includes research into the possibility of improving 
the efficiency of corrosion inhibitors for use in anti- 
freeze mixtures for engine-oooling systems, the study 
of the rapid itting of boiler tubes in marine boilers, 
which it was found could be prevented by the addition 
* Ohamisiry Boseeroh 1950. The of the ; 
Board with Report of the of the Chemical Research 
Laboratory. Pp. vi--86. (London: H.M Statlonery Office, 1967.) 


x 


woes July 13, 1957 


of small amounts of copper to-the steel used in 
manufacture of the tubes, the digoovery that 
i sulphide 
large amounts of sulphates in the soil, and the oor- 
rosion of fuel pampe in aircraft by sulphur com- 


the 
the 
of 


water storage tanks. There were also purely scientific 
investigations of corrosion. 
Work on the separation of a number of rare earth 
Eire febre oe ee A idu 
i t results improving the under- 
Tine casi iie iere satin Morir ue 
of the various factors involved in a seperation. 
Improved. techniques have made possible better 


separations of fractions than have pre- 
viously been achieved. A apparatus 
capable of handling kilogram quantities of rare earths 


is now being used for this work. A but very 
effective method for the purification o mercury is 
described ; investigations of 


of impurities m such materials are undef’ invest- 
igation. 

Work on the extraction of uranium and thorium 
from minerals and ores is being done on behalf of the 
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United Kingdom Atomic Energy Authority, and new 
recovery methods are being studied. A great increase 
in the use of radioactive tracer techniques has taken 
place durmg the year. 

Pusher wore ee ee ee 
of pure organic compounds and the mechaniam of 
organic reactions. Determinations of heats of oom- 
bustion are being carried out in collaboration with 
the National Physical Laboratory. Two principal 
lines of investigation into high polymers are the 
psa oE graded rid Fangs pne a Po ET 
films, and work on the fractionation of polymers and 
the determination of their molecular weights. Basio 
research into the ion-exchange and allied properties 
of cross-linked polymers is being continued. The 
cesi eee of ion-selective polymer films is of par- 

industrial importance m the treatment of 
brackish water and also of efftuents. 

It will be seen that the Chemical Laboratory is 
actively engaged on a large number of researches of 
both purely scientiflo and industrial interest. The 
report is by no means a bare summary of this work 
but is an interesting and useful source of much 
information which research workers will be pleased 
to have in such a compact form. The cover of the 
book shows & portion of the periodic table, and, of 
the atomic weights in it, fifteen differ from the values 
in the 1955 international table. 


AUTONOMOUS ACTION OF LETHAL MUTATIONS INDUCED IN 
THE GERM CELLS OF DROSOPHILA MELANOGASTER BY 
2-CHLOROETHYL METHANESULPHONATE 


By C. E. PURDOM* 


Chester Beatty Research Institute, Institute of Cancer Research, Royal Cancer Hospital, Fulham Road, 
London, S.W.3 


young Drosophila males the sperm to be utilized 

for successive broods of offsprmg comes from 
successively earlier stages of spermatogenesis in the 
testis, fram mature sperm to early spermatogonia. 
Following treatment with a mutagen, the pattern of 
effect measured in successive broods will be a reflexion 
of the sensitivity of the various germ cell stages to 
the action of the mutagen. 

The mutagenic properties of 2-chloroethyl metbane- 
sulphonate (C.B. 1506) have been studied by Fahmy 
and Fahmy?, who found that the ratio of sex-lmked 
recessive visibles to lethals rises in the later broods, 
from 0-85 in broods utilixmg from poet-meiotic 
cells to 0-6—1-0 in broods ixmg sperm from 
meiotic cells at the time of treatment. Three 
explanations of the phenomenon may be listed. 

(1) The mutagen may have some specific action 
on the visible loci concerned. This presupposes some 
common chemical properties of the visible loci as a 
whole as compared to the lethals as a whole and also 


(2) The mutagen may induce more ‘point mute- 
tions’ in the pre-meiotic cells. This would produce 
* Gordon Jacob Fallow, Royal Marsden Hospital. 


an increase in the visible to lethal ratio, sinoe in 
larger areas of chromosomal damage, the loous with 
the earliest action? would be the defhitive one, 
masking the presence of others, in this case, visibles. 
(8) Eesentially the same proportions of the 
arent tn fasion. dua ba product i «ell: celda 


a M Med 

proportion of visibles. 

This present investigation was undertaken to 
examine the lagb possibility; that the increase in the 


ratio of visibles to lethals was produced by adverse 
selection in the germ line against: lethala funouoring 
autonomously. 

ximately 0-2 ul. of a 0-2 per oent solution 
of O.B. 1506 m 0-4 per cent saline was injected into 
the abdomens of Drosophila males (Oregon-K stock), 
48 + 4 hr. after emergence. The treated males were 
tested by the Oy/D technique? for the detection of 
autosomal (2nd chromosome) and sex-linked muta- 
tions. Lethals wefe scored as cultures containing no 
non-Muller-5 males at all in the F, and’ confirmatory 
FP, for the sex-linked data, and no Oyt|L* flies in 
the P, and F, for the 2nd chromosome data. Visible 
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Table 1. A OOXPiRISOX OF THA [XDUUFOX OF BEI-LINKED TUN TATIONE (4) AND 2ND ORHEOMOSOMM ROCBSAIYE LarHALS (B), 
BY B 
A edet I II $ IH : IV ! v i VI n Vil vai ' 
Total chromosomes tested 1,601 406 249 , 17 161 135 9 166* u 
Total lethals le 1 16 4 16 16 — 6 4 
X, Lethals (per omt) 11 0-5 e: 6 34 A00 126 — 69 
c k nee — 
W ted mean M, = 3-6; 0, = 0-41 96 
Total visibles 1 | 1 | 7 | 1 7 10 | — 9 | — 
0 06 05 04 04 0:4 0-68 — | 16 .— 
————— J —— m —————— 
Total visubdes/lethals 0 29 0 73 
B Total ahromosomes tested 707 282 181 e 110 ~81 15 80* 94 
Total lethals 17 10 21 | 6 19 39 12 43 | 25 
I, Lethals (per cant) 14 3:5 1146 8-7 26-4 480 800 53-7 73-6 
Wi ted mean M, =67; o, = 0:76 506 
o II/I 132 1°70 '| 18 | 28 2-6 2-3 — | 40 ! 107 
: 19 wf = O-11 d 5:8 
z One Sone OCS] EL OUIENSE (A) and 26. P, oiliares CH) fonn: A eties malé whtoh:was idle Iial othoe oe Bonn sé ctos 
t£-y: s Tut irm s "n =p or = 0 87. 
1 LI 1 


mutations were scored in the sex-lmked experiment 
only, and scored as mutations producing any non- 
Muller-5 males which showed any deviation from the. 
Oregon-K phenotype. ‘Semi-lethals’ which 

& marked reduction in the numbers of wild-type 
males in the F, but with no phenotypic deviation, 
were not classed as visibles nor included in the lethal 
data. 

The results are shown in Table 1 and 
graphically in Fig. 1. Broods I-IV and VI-IX are 
taken together, since the comparisons to be made 
are between post-meiotic mutations I-IV, and pre- 
meiotic mutations VI-IX. Brood V is not included 
in either since overlapping may occur here. The 
yield of 2nd chromosome lethals is approximately 
double that of sex-linked lethals for the first four 
broods. A two by four contingency teble of the sex- 
lmked and 2nd chromosome lethals in the first four 
broods gives a value of y* = 2:9; y = 2; P = 0-25; 
thus there is no indication of heterogeneity through- 
out these broods. For broods I-LX (except VII) 
y? = 16-5; v—6; P — 0-01. This indicates & con- 
siderable amount of heterogeneity in the resulte 
which must be due to the imcrease in the ratio of 
autosomal to sex-limked lethals in the later broods, 
the value 5-8 for broods VI, VIII and IX being well 
outside 3s for broods I-IV, the ratio being 1-9 + 
0-83 (Table 1). - 

The date on visible mutations are not sufficiently 
large for statistical analysis, bub agree in general with 








the data from the larger experimente by Fahmy and 
Fahmy!, in showing a disproportionate rise in fre- 
quency compared to lethals in the later broods. 
The ptionally low incidence of visibles in brood I 
in the present experiment is probably not significant. 

The autonomous nature of many lethal mutations 
in somatio tissue of Drosophila has been demonstrated 
by Ephrusei*, Demereo* and Stern‘, who studied the 
fate of cells homozygous or hemizygous for & lethal 
mutation, arising by somatic crossing-over or non- 
disjunction m viable heterozygotes, and found that 
even single cells surrounded by normal tissue die. 
Similarly, Gloor' demonstrated that some lethal 
factors function autonomously in male germ oells 
transplanted into geneti normal hosts, the germ 
cells not developmg bey the stage they normally 
reach in the donor. Thus an a priori consideration 
may be given to the interpretation of the results of 
Fahmy and Fahmy’ and of the present investigation 
in terms of germinal selection by autonomous action. 

Of the three explanations given m the introduction. 
the first clearly lacks experimental or theoretical 
support. The second is also untenable, since if more 
‘point mutations’ were produced in the later broods, 
the same proportion of autosomal and sex-lmked 
lethals should be produced throughout, and this is 
clearly not so. The third explanation fits the observa- 
toroa seem 


aberrations which later produce dominant lethality 
persist in sperm which is still capable of fertilization. 
Therefore, the proportions of these lethal mutations 
and sex-lmked visibles detected in the late germ cells 
are a good estimate of the actual proportion pro- 
duced in the cells themselves. The resulta show a 
Btriking increase in the yield of autosomal recessive- 
lethale and sex-linked recessive visibles against sex- 
linked recessive lethals in late broods. The former 
mutations are both ineffectual when induced in pre- 
meiotic cells ; the autosomal lethals exist in the form 
of viable heteroxygotes, the visibles are by definition 
non-lethal; whereas sex-linked lethals: in the bemi- 
rygous state may be elimmated by autonomous 
action. Since there is no evidence that the above 
classes of mutations are produced in different pro- 
portions in different chromosomes, throughout the 
stages of the germ line, it must be concluded that 
the dive oe in the relative yields of autosomal 
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ia most probably due to adverse seloction against the 
latter by autonomy. 

I wish to thank Dr. O. G. Fahmy dM lis titat 
in this work. This investigation has been supported 
by grants to the Chester Beatty Institute (Institute 
of Cancer Research, Royal Marsden Hospital) from 
the British Empire Cancer Campaign, the Jane Coffin 
Childs Memorial Fund for Medical Research, the 
Anna Fuller Fund, and the National Cancer Institute 
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of the National Institutes of Health, United States 
Public Health Service. 
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ROLE OF CATIONS IN PHAGE ADSORPTION TO SENSITIVE 
BACTERIA 


By J. BEUMER, J. DIRKX and M. P. BEUMER-JOCHMANS 
Institut Pasteur de Bruxelles, Belgium 


T has been shown previously! that the adsorption 

of phage H-SHPB(Ca), which is a temperate 
phage isolated from the lysogenic coliform strain 
‘Lisbonne’, on the Shigella dysenteriae strain SHPB 
in broth requires calcium ions, whereas the adsorption 
of the same phage on another Sh. dysenterias strain 
(Flexner 6 S) does not. 

This led us to investigate further the role of cations 
in adsorption of phage H-SHPB(Cs) on sensitive 
bacteria. The bal procedure was as follows. 
To living becteria from 5-hr. old cultures, suspended 
in maleate—buffer solutions of various mono- and di- 
valent cations at pH 7-3, phage was added at a 
concentration of about 1 phage to 100 bacteria. 
After 5 min. in the water-bath at 37? C., 1 ml. of the 
bacteria + phage mixture was cooled in ice and then 
centrifugated at 3,000 rev./min. for 5 min.; the 
bacterial sediment was resuspended in 1 ml broth 
and the adsorbed phage was titrated by plating the 
resuspended becterial sediment on & sensitive strain 
(SHPB). The percentage of adsorbed phage 1s 
calculated directly by comparing the titre of the 
phage in the bacterial sediment to that initially 
introduced in the bacterial suspension. 

The experimental results (to be published in 
detail elsewhere") show that in very dilute maleate— 
buffer solutions no adsorption of the hage takes 
Place and that very precise cationic ions must 
obtain for this adsorption to oocur. As can be seen 
from Table 1, m sodium maleate adsorption of the 
phage on the B forms of sensitive bacterial strains 
(SHPB, Y6R and F6 R) only takes place at oon- 
centrations between 0-01 and 0:04 or 0:06 M sodium 
ions, adsorption being inhibited at higher concentra- 
tions. The adsorption of phage on the S form (F6 S), 
however, does not occur below 0-03 M sodium and 
is not inhibited by sodium ion concentrations as 
high as 424. Other monovalent cations, such as 
potassium, ammonium or (CH,),,NH,t, are effective 
at concentrations similar to thoee of sodium. Divalent 
cations (calcium, strontium, barium and magnesium) 
promote adsorption at a concentration of 0-001 M or 
higher ; that is, they are ten times more efficient 
than monovalent cations. „Except for magnesium 
ions, which inhibit adsorption at concentrations 
higher than 0-04 Mf, no inhibition by divalent cations 


Table 1. MOLECULAR OONCENTRATIONS ADSORPTION OT 
Praga H-SHPB(C4) ox: 

'"SHPB YOR - FOR Fes 

Sodtum maleate O 014-0 04 0010-006 001-006 »003 

Calctum maleate > 0-001 >0 001. 0001 »>0-001 


could be demonstrated at concentrations up to 
0-09 M, and higher concentrations were found to be 
toxic for the . 

Thus the of caletum for the adsorption 
of phage H-SHPB(Ca) on some strains m broth is 
not a specific requirement for that ion, but the ex- 
pression of & more general need, that of cations in 
adequate concentrations, as Puck and his co-workers? 
have shown for the T-systam of phages. The cationic 
environment required for phage adsorption varices, 
not only with the phage as Puck has shown, but also 
for the same phage with the sensitive strain under 
test. The S stram (F6 S) exhibits a behaviour 
differenb from that of B strains, in being far leas 
sensitive to the inhibition by high concentrations of 
godum ions. It has been shown elsewhere‘ that the 
E strains, while not adsorbing the phage in broth 
(containing 0-2 M monovalent cations), are able to 
adsorb it m broth diluted 1: 5 with distilled water, 
because the dilution lowers the concentration of 
monovalent cations to & level (0-04 M) compatible 
ee petas cms d ddr The S strain, 


ea i ee 

negatively charged. Cations seem thus to act only 
by their electric charge. As we have observed, the 
adsorption of the same phage on different bacterial 
strains may require different cationic conditions. In 
order to find & tentative explanation of the role of 
wane in phage adsorption, we have investigated 
the electrophoretic mobilities of both phage and 
bacteria, with the view of determining their electrical 


potential . 

We find, for bacteria, the classical electrophoretic 
properties, that is, each ion exerts a weak but specific 
effect on the mobilities, divalent cations reduce the 
mobilities by a factor of about 2'and the R and S 
strains showed a marked difference in mobilrtiee*. 

From the mobility values, the (-potentials were 
calculated and ther values are summarized in 
Table 2. 

The mobilities of the phage et various ionic con- 
ditions were determined by the Hittorf method ; but, 
for the subsequent calculations to be performed, 
hypotheses must be introduced concerning the form 
of the particle. As shown by electron microscopy, 
the phage possesses a classical structure with a head 
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Table 2. VARIOUS HLECTROOHIDEICAL ONARAOTERIRTION OF PHAGE AXD BACTERIA 


Ionio density In the C-plane of bacteria 
(10-4) 








about 75 my in diameter, surmounting a tail 240 mp 
in length and 25 mp m diameter. The lack of 
knowledge about the frictional coefficient of such 
a form making the calculation practically imposaible, 
we thus assumed that the phage acte as an ‘equivalent 
cylinder’, the length of which is that of the 
and with an ‘equivalent radius’ of 16-8 my. 
over, we suppose that this i possesses & per- 
manent dipole which causes the phage to be orientated 
parallel to the electric field. 

On these assumptions we were able to calculate 
the {-potential of the phage and to determine also 
its charge by using the Garin equation: 

Q - CD + 2r) K,(xr) xr 
K4cr) 
in which Q is the charge, ( the (potential, L ihe 
of the , its radius, x the 
Bessel 


Ore- 


of the bacteria in their C-plane. All calculated values 
are listed in Table 2. 

If, according to Puck and Bagik*, the fixation of 
a phage on a sensitive bacterium results from the 
neutralization of the negative charges carried by the 
paseo BY the positive cations surroundmg the 

ium, it may be concluded, from the values in 
Table 2, that fixation will occur at all concentra- 
tions listed here, owing to the fact that the positive 
charge densities around the bacteria are, in all cases, 
greater than the negative charge of the phage. 
: In fact, our experiments have demonstrated that 
the adsorption of the phage partacle on the sensitive 
strains occurs only in a much more limited range of 
concentrations. We propose to explain this phe- 
nomenon in terms of the stability of colloids, con- 
sidering the phage—-bacteria suspension as & colloidal 
pool: rv Me qd ti n ng 
teria can ocour only for ‘flocculating’ values of 
the ionic strength. 

For this we use the stability theory of 
Verwey and Overbeek’ with some modifications to 
take into account the differences in shape and charge 
between phage and bacteria. Finally, we arrive at 
the following expressions. 

For the repularve energy, Vr: 

Vr - £3. C. 0. in {1 + exp (— xH.) } 

in which « is the dielectric constent of the medium, 
a is the equivalent radius of the phage, (; and Cs 
the ý- tenti of the phage and the bacteria 
respectively and H, is the shortest distance between 
the particles ; and for the attractive energy, Ve: 
—Aa “1 

6 H, 
in which A is the London-Van der Waals attraction 


Va = 











constant. The reasons for adopting these formule 
have been described in detail eleewhere*. 
From these formule, we can obtain the total 


change, a family 
shows such a family for the monovalent cations, and 
Fig. 2 that for the divalent ones. It is clear from these 
curves that, as soon a8 an barrier sufficiently 
high (greater than 10 bT as stated by Verwey and 
Overbeek) or sufficiently long (greater than 100 A.) 
Grinta. eee a This is 
fully confirmed by our for all R-type 
bacteria, but not for the F6 S strain. The energy 
barrier vanishes progressively with increasing ionic 





Mf interacilon between phage and þacteia for 
monovalens ions. Absoiasa: distance 


tho broken B 
to [Mat] = n x 107*; 
i AnA cin eed ab to That] en 





Lo Es of Interaction between and bacteria for 

ona oi diyami cations. ies are the 
Ourves le press tg lee] é x 10, curves 2s 
rer ri ET x10* and arv 3 Velia 
4x ME us In ins rod ORE 


are BO that. they cannot be drawn separately 
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strength and phage adsorption becomes possible, 
which is in full agreement with experimental results 
for the E strains. 

Two special cases, however, seam not to obey 
Verwey and Overbeek’s theory. 

EO eee eee WiN VDA cus 
for which fixation takes only at high ionic 
dicus r Et tage aua aes 
existe at any of the ionic strengths tested. In other 
words, we can say that fixation of the phage on the 
F68 stram occurs only when attraction predom- 
inates, ag can be seen on the curves of Figs. 1 and 2. 
This suggests that another type of barrier must be 
present around these bactema; for nay iD & 
mechanical one. We believe this mechanical barrier 
is formed by the superficial S antigen, this view 
being consistent with the fact that phage fixation on 
the F6 S stram requires an attractive energy of the 
same order of magnitude as that neceasary for pro- 
tem denaturation. The S strains seem, in & general 


manner, to show anomalous electrochemical 
behaviour (unpubli work) and probebly require 
& complete re-investigation according to their 
particular 


properties. 

A second point that cannot be explained by the 
theory presented here is the inhibitory effect of 
cations ab high concentration. Nevertheleas, a rela- 
tion seems to exist between the inhibitory effect of 
highly concentrated cations and the fraction of the 
bacterial surface occupied. by them. As soon as this 
surface fraction becomes higher than‘10—-12 per cent 
of the total bacterial surface, no subsequent fixation 
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oocurs on the R strains. It may be suggested that, to 
explain the inhibition, the surface fraction occupied 
by the ions is not the sole determinmg factor but 
that the energy of bmding of these ions to the 
bacterial surface, depending on the bacterial poten- 
tial, must also be taken into consideration. If this is 
correct, ib may be inferred that, on the S strain, a 
higher surface occupation will be tolerated before the 
inhibition takes place, because of the much smaller 
potential of these strains. 

On this basis it was caloulated that mhibition 
should im for the S strain at a concentration as 
high as 4 M for the monovalent cations. This point 
seems to be experimentally confirmed. 

For the divalent cations, inhibition would begin 
at 1M, but this last point was impossible to in- 
ee ee Dee Dane Seer eae 


oco M c ar E ee 
the statistical theory of the condensed state will 


give, perhaps, a better explanation of the experimenta. 


:e dai and Beumer-Jochmans, M. P., Ame. Inst. Passeur, 89, 

2 Baumer, J. Peumer-Joohmans, M. P., and Dirkx, J., Ann. Inst. 
Pasteur (in the press). 

3 Puck, T. T., Cold Spring Harbor Symp. Quent. Biol., 18, 149 (1953). 

* Beumer, J., Beumer-Joehmana, M. P., and Dirkx, J., dam. Ing. 
Pasteur, 81, 397 (1056). 

* Puek, T. T., and Bagik, B., J. Bep. Med., 97, 807 (1063). 

* Moyer, L. 8., J. Bactertol., 82, 433 


(1926). 
yi , I J. W., and Overbeck, J. T. G., Danang of tho Btablilty 
at Lyophobio Doloid" (Miseria: Pnb. Oo 1945). 


LOCALIZATION OF RADIOACTIVE AND STABLE HEAVY 
NUCLIDES IN OCEAN SEDIMENTS 
By G. ARRHENIUS and M. N. BRAMLETTE] 


Scripps Institution of Oceanography,] La Jolla, Caltfornia 
AND ~ 


E. PICCIOTTO 
Laboratoire de Physique Nucléaire, Université Libre de Bruxelles 


VARYING fraction of the sediment accumu- 

lating om the ocean floor consists of solids 
formed by precipitation from solusion'in the sea 
water, ab the sediment surface, and in the sediment. 
Among these marine hydrogenous minerals are 
zeolites, manganite, goethite, berite and possibly 
some clay minerale, rutile and anatase. Also, a 
number of ionic species are transferred to the 
sediment by sorption in the molecular pores of 
e MM A A 


cases where the localization of trace elements in 
specific mineral constituents of fine-greined sedi- 
mentary rocks has been demonstrated directly. 
The localixation of trace metels in the minerals of 
ocean sediments is of special interest in the case of 


the mechaniam of transfer 
and of redistribution 


largely on 
from the ocean to the 
followmg radioactive decay. 

It is known that ionium (thorium-230) is at least 
partly separated from ite predecessors in the ocean 
and carried to the ocean floor, where it generally 
gives rise to a high radium content. Several hypo- 
theses have been advanced as to the mechanism of 
transfer of thorium from the ocean water to the 
sediment. Verification of any hypothesis by determ- 
ining the localization of the thorium in particular 
constituents of the sediments has, however, been 
lacking, Goldberg and Piociotto’s finding‘ of 
& high thorium content in manganese nodules as well 
as Goldberg’s theoretical considerationg® point to the 
rob uo ee ee 


Pate eas ae ci. and thorium- 
carrying minerals were started at Seripps Institution 
of Oceanography by E. D. Goldberg and us in 1964. 
Nuclear-emulsion ped pedcs Meu as 
strated that most of and f-activity from 
witha soudain the Bo Ah Pua Ae nedimen t tissue: 
gated was concentrated in authigenlo crystals of 
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phillipaite*. Further investigations were carried out 
in the Institute of Nuclear Physics of the University 
of Brussels, using sedimenta from the North Equa- 
torial Pacifico with a low content of phi ite. The 
distribution of a-actavity was studied by autoradio- 
graphs of sections of sediment cores, and by suspension 
of sediment in liquid nuclear emulsion. The resulte 
of the suspension studies can be summarized as 
follows : 

(1) The biogenous opal (mainly in the form of 
diatom frustules and radiolarian skeletons) is entirely 
inactive. 

(2) 10 per cent of the a-tracks originate from amall 
crystals (of the order lu) with a high refractive 
index. The speciflo activity of this mineral, which i8 
possibly barre, is very high. 

(3) 15 per cent of the activity occurs in aggregates 
with an average size, of 3-10u, frequently with a 
barium content exoeedmg 10 per cent and with 
dengities ranging from 2-1 to 2.8. These aggregates 
may be fwoal pelleta of benthonic animals. 

(4) 25 per cent of the activity 18 associated with 
amber-coloured, fibrous fragmenta of widely varying 
size, mostly 20-1l00u. The specific activity is of the 


order of 107! curie per gm. These fragmenta were after-’ 


wards demonstrated to consist of fibrous apatite and 
organic matter, and to be skeletal debris of fish. 

(5) The remammg 50 per cent of the «-tracks do 

. not origmate from any visible solid sources, and are 
supposed to indicate radioactive matter in true or 
colloidal solution m the pore water of the sediment, 
or displaced from the solids of the sediment upon 
suspension in the photographic emulsion. 

ent analyms of skeletal fiah debris from 
pelagic sedimente of late Pleistocene to Recent age 
revealed that this material has a remarkable com- 
position. In addition to the very high content of 
radioactive elements, there were found several per 
cent of the rare-earth elements, 0-6-1-5 per cent 
ame, 0:1—0:5 per cent copper, 0-05—0-15 per cent tin 
and 0:08-0:10 per cent lead. 

By separation of the organic phase of the fish 
debris from the apatite phase, rb was demonstrated 
that the rare-earth elements and most of the stron- 
trum and barium occur im the apatite structure, 
whereas the organic phase contains the zino, tin, 
lead, titanium, copper and silver, and much of the 
magnesium, alummium, chromium and nickel. 

Some of the bone and scale debris could be 
identified as derived from various genera of bathy- 
pelagic fish (Hubbe, Dr. Carl L., personal com- 
munication). One fragment appeared to be a part 
of a squid beak. 

Analysis of the ashed residue of macerated bathy- 
pelagic fish caught by tow-net did nob reveal any 
high concentrations of heavy metals, except for 
cop (0-03—0-04 per cent), rino (0-01 per cent) and 
l (0:005—0-01 per cent). Theee amounts, however, 
are considerably smaller than those found in the 
fossil debris. The concentration of heavy metals in 
the fiah debris, therefore, appears to have taken place 
after the death of the organism. Fish debris from 
the top stratum of the sedunent, corresponding to a 
time period of about the past ten thousand years, 
had already reached the same high concentration of 
heavy metals which is found in debris from Tertiary 
strate. It is thus evident that the concentration 
takes place in an early phase of the acoumulation of 
the sediment. The of the uranium, 
1onium, radium: and thorium content of the fish 
debris have not yet bean completed. Several faste 
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suggest, however, that the high radioactivity of the 
Recent and Pleistocene fish debris is mainly due to 
thorrum isotopes and their daughter products. The 
lumitetion of the highly alpha-aotive spota to the 

upper strata in the cores excludes the possibility of 
dominant uranium support ; but, on the other hand, 

the active spote extend too far down to consist 

dominantly of unsupported radium. The high oon- 

centration of the rare-earth elements makes rb highly 

probable that thorium, which has a geochemical 

behaviour similar to that of the rare-earth elementa, 

is present in considerable amounts. 

In a recent paper, Bowie and Atkin’ have described 
skeletal material of Devonian fish wrth large amounts 
of aasociated uranrum and especially thorium. In 
the case described, the uranium is mamly localized 
in the apatite structure, whereas the thorium is 
concentrated in the hydrocarbons which occur in the 
cavities of the bone structure. It ıs difficult ab the 
present tame to evaluate this fmding in relation to 
the present observations on Cenozoic fish debris. 

With long exposure on surfaces of especially low 
rete of accumulation, the biogenous apatite appears 
to dissolve at great ocean depth. The heavy-metal ions 
thus released seem to be resorbed in the secondary 
layer of the manganites, which are stable and offer a 
large active surface area. As & result, large amounts 
of thorium and rare-earth elaments may be added to 
any already taken up in manganese nodules. In 
pelagic clays and oozes, where other components m 
addition to manganese micronodules contribute to a 
higher rate of accumulation, the flah debris is largely 
preserved, and the muicronodules are lower in rare- 
earth elements. 

Measurements of the crystallite size of marine 
apatites show a relation (that may be direct or 
indirect) of this parameter to the rare-earth content. 
The bathypelagic fish debris has a crystallite size of 
300-400 A. along the Z-axis and has a rare-earth 
content as high as & few per cent. Whale bone frag- 
mente, exposed under amnilar conditions on the deep 
ocean bottom, but with a crystallite size of 600— 
1200 A., have a rare-earth content of the order of 
0-1 per cent. Marine inorganic apatites, with crystal- 
lite sizes greater than 20,000 A., contam a total of, 
rere earths of only 0:05 per cent or less. 

It thus seems that ionium, produced from 
uranium-284 in solution in sea water, together with 
other thorium isotopes, the rare-earth elemente and 
& number of other heavy metals, is carried to the 
sedument and sorbed to the surface of the ruaro- 
crystallme apatite of skeletal debris. If a solid 
carner 18 involved, this may not necessarily be the 
apatite iteelf but some other unidentified solid, such 
as organic matter, which is later dissolved. The 
details of these processes, as well as the redistribution 
of radium formed by the decay of ionium, are bemg 
further investigated, and & more extensive account 
of the resulta will be grven on completion of the 
first phase of the work. . 

Support for this mvestigation was received from 
the Geological Somety of America and the Office of 
Naval Research. 


1 Arrhenius, G., and Goldberg, H , Tellus, 7, 226 (1955). 
* Boge.” and Grutter, A., Sokwers. Min. u. Petr. Matieil., 38, 40 
(1 . 


* Goldberg, E., J. Geol., 82, 249 (1054). 

1 Goldberg, H., and Plonotto, H., Sotemce, 181, 618 (1055). 
L K., Boon. Geol, B9, 411 (1055); Geookim. Ootmoohum., 
Ada, 9, 1 (1086). 

* Bowie, B., and Atkin, D., Nature, 177, 487 (1050). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselees responsible 
for opinions eopressed by their correspondents. 
No notice ts taken of anonymous communications. 


Electron Micrographs of Cross-Sections 
i of Protein Monolayers 

ELHOTBON micrographs of cross-sections of protein 
monolayers have bean obtamed m the following 
way. A monolayer of protein, a commercial sample 
of egg albumen, was spread at the surface of water 
contained in & small ur type trough. This 
layer was then compressed and crumpled by ad- 
vancing a barrier coated with paraffin wax towards 
a second retaining barrier. When the two barriers 
were about a centimetre apart, the crumpled film 
became visible at the interface and was lifted from 
the water as a frail thread by means of & wire yoke. 
Portions of this thread were prepared for cross- 
sectioning by dehydrating in an alcohol series and 
embedding in an epoxide resin’. It was found 
advantageous to ‘stain’ the specimen first by treating 
it for a short time in a buffered osmium tetroxide 
solution. The thread, darkened and hardened by 
this treatment, wis easier to handle and to see by 
eye in the block and also in the electron microscope. 
Very thin sections were cut from the block at right 
angles to the length of the thread by the standard 
procedure for electron microscopy’ and examined 
in a Siemens 'Elmiekop I’ microscope. 

The croas-section of the crumpled sheet of protein 
dou ee oe a ee i ee 


. l). Simoe the thickness of the beet sections ` 


(about 200 A.) was still some ten times that of the 
monolayers (10-20 A.), ib was not expected that the 
films viewed end on would everywhere reveal their 
true thickness. The thinnest portions observed in 
osmium-fixed material were in fact about 50 A. 
thick, and some of these appeared double, suggesting 
either that the osmium was depoarted on each side 





Fig. 1. Hiectron micrograph of a cross-section of a crumpled 
monolayer of egg albumen stained with osmium tetroxide 
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of the protein film or that more than a simple mono- 
layer was present. Occasionally & grege eR. 
layer was seen adsorbed on one mde of the film an 
pinched-off tubules usually enclosed amorphous 
material which may have been excess protein. 

This work is part of an attempt to prepare artificial 
models of cell membranes. Multiple layers and tanned 
layers are also being examined. It is remarkable 
how closely some ‘of the chance structures in these 

films resemble sections seen in electron 
micrographs of such organelles as the mrtochondrion 
and the Golgi complex. 

The work has been supported by grants to the 
Chester Beatty Research Institute (Institute of 
Cancer Research: Royal Cancer Hospital) from the 
British Empire Cancer i the Jane Coffin 
Childs Memorial Fund for ical Research, the 
Anna Fuller Fund, and the National Cancer Institute 
of the National Institutes of Health, U.8. Public 
Health Service. I am indebted to Dr. R. J. Goldacre 
for many suggestions. 


Brio M., Rogers, G. E., and Glauert, R. H., Nature, 178, 803 


* Bee accounts in Proceedings of the International Conference 
Bisotron Microscopy, London 1054 (1086). du 


lon Cyclotron Resonance 


A CHARGED particle of mass m and chargo 6 
crosamg a uniform magnetio field of strength H will 
describe a circular with angular frequency 
€ = eH/mc, independently of the particle’s energy 
(o is the velocity of light). If such a particle is sub- 
jected to an alternating electric field, at the cyclotron 
frequency, perpendicular to the magnetic fleld, then 


“absorption of energy from the electric fleld may be 


expected. A measurement of the frequency at which 
absorption takes place should therefore enable the 
mass of the resonating particle to be determmed, 
given ¢,-H and c, while the amount of absorption 
should provide information on the number of reson- 

This technique has previously been successfully 
applied at frequencies corresponding to the electron 
cyclotron resonance, but so far has not been reported 
at frequencies corresponding to poeitive-ion cyclotron 
regonances in an ionized gas or plasma. 

Recently, in this Laboratory, an experiment was 
performed with the object of detecting the cyclotron 
resonance for the positive ions in a discharge in 
hydrogen. A discharge was established in a tube 
containing hydrogen at low pressure, and a radial 
electric fleld at & frequency of about 750 ko. /seo. 
was applied to the plaama. The tube was immersed 
in & longitudinal uniform magnetio fleld of approx- 
imately 500 gauss, Ai unen on which was a 
sinusoidal magnetic of amplitude of the order 
of 10 gauss at a frequenoy of 50 cycles/sec. 

The resonance was detected by displaying the 
rectified signal, obtained from electrodes external to 
the tube, on & cathode-ray tube which was scanned 
at a frequency of 50'cyoles/sec. On this cathode-ray 
tube a ‘pip’ was observed which behaved, with 
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variation of frequenoy. and of the modulation T li 
magnetic fleld, in the manner to be 
a resonance. It is thought, therefore, that the abso: 
tion corresponded to gis eris dab saber 
hydrogen atomic ions in the discharge. An abtempt 
to detect the tion correspondmg to the oyalo- 
tron resonance of ydrogen molecular ions in the 
discharge was defeated by noise from the 

Work to measure the characteristics of the reson- 


ance for various gases is in progress. 
R. F.Y8Axu 


Nuclear Engineering Laboratory, 
Queen Mary College 
(University of London), 


Excited Levels in Arsenic-75 produced by 
Radiative Capture of Protons by . 
Germanium-74 


Donare energy-levels have peen observed in 
&rmenio-75 at excitation energies between about 8-0 
and 10:0 MeV. The experimental procedure was as 
follows. Targets of separated germanium-74 of thiok- 
ness 100 pgm. om". and 10 ugm./om.* deposited on 


the proton beam from a pressurized electrostatic 
generator!, and the y-rays emitted were detected by 
means of a thallium-activated sodium iodide crystal 
. 96 mm. diameter by 25 mm. long coupled optically to 
a photomultiplier of type 62624. The output from the 
photomultiplier waa fed into a scaler via a cathode 
follower and linear amplifier of type 1008. 

The energy of the moident proton beam was 
measured to an absolute accuracy of better than one 
part m a thousand, using an electro- 
static analyser’. Care was taken to 
avoid the deposition of carbon on 
the target surfaces by placing a 
liquid-nitrogen trap immediately in 
front of the target, and ensuring 
that the target temperature did not 
fall below 200? C. during the irradia 
tion’. 

The background due to the tung- 
sten backing was estimated by 
irradiating & tungsten foil, and an 
approximate value for the crose- 
section of the '*Ge(py)'*As reaction 
was obtained by comparing the 
yield with that from the 1- -848 MeV. 
resonance in the PF(py)'O re- 
action, using the same detection 

geometry and a oelorum fluoride 
of known thickness. : 

A total of twenty-five y-emittmg 
resonances was observed. for 
in the energy-range 1:0-2-7 MeV. 
These are listed with half-width 
meagurementa in Table 1, and the 
yield curve is shown in Fig. 1. These 
measurements were all obtained on ' 
the 10 ugm./om.* target, the thick- 
ness of which, in energy unite, wag ES 
equal to between 1 and 2 keV. Cor- 
rections for target thickness have 
been made to the resonance values, 


Y-Roy Couhts / 100 pc Torget Charge 


Pig. 1. 
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Table 1 
z 
t Arsenic-75 aem 
Resonan energies Half-widtha es (Me 

MoT.) (koY.) r 
1 008 <25 +0803 
1-994 95 1-079 
1:167 4:5 13151 
| 1418 «32-5 1188 
1-257 «3-4 1440 
1:333 5-0 1814 
1-428 «15 1408 
1-550 90 1510 
1 580 3 6-5 1-888 
1-021 
1-085 ~ 15 } 1noompletaly 1-648 
1-090 ~ 39) ree 1-067 
1-806 20 1-781 
1006 er 1:881 
1-986 ~1 1 900 
1:972 85 1-046 
2-074 18-5 3-047 
27161 ~ 15 2-132 
2-210 40 9-181 
2 295 27 -226 
2'42 16 2-810 
$440 1 2-407 
2-528 15 2-405 
2 593 44 3-559 
1564 $00 











which are accurate on the absolute energy scale to 
+ 2 keV. or better. The correction for the contribu- 
tion due to target thickness introduced large uncer- 
tainties in the estimation of the natural half-widths of 
some of the narrower resonances, and where this 
occurred, the measured half-widths have been given as 
an upper limit. Some i algo oocurs m the . 
estimation of the half-widths of incompletely resolved 
resonances, and the values given may be m error 
by as much as + 20 per cent. 

From isotopic mass measurements given by 
Wapetra*, the Q value for the '*Gde(py)'*As reaction 
is calculated to be 6-88 + 0-15 MeV. The competing 
reaction 7 )7Ga is caloulated to have a Q value 
of 1-38 + 0.2 MeV., and this may also be accom- 
panied by r-emission. The '*de(pn)'*As reaction is 
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Gamma-ray yield from 10 gm Jem! germantum-74 target irradiated by 
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calculated to have a threshold of about 3-8 MeV. 
No search haa yet been made for a“particle emission, 
bub & preli search. for emission, using & 
boron trifluoride counter with paraffin wax moderator, 
has failed to detect the presence of neutrons, and 


no activity of long life corresponding to the formation 
of argenio-74 has yet been observed on the irradiated 


* Oblok, D. B., and Petrie, D. P. B., J. Ins. Mist. Eag., B, 108, 8, 
H PHIL: PB. Eit. K, and Trott, A. J., J. Inst, 
um: 
B tos, 160 (1085 
mus S 3. "en Pile So., 68. oes (1084). 
“Tange, R. K, Norite Videusk Selsk., Skr. No. 1 (1946). 
* Wapsirs, A. H., Pkyetos, 81, 5, 385 (1055). 


X-Ray Radiation Hazard using Vacuum 


Deposition Plant 

Ir has been shown in & recent report by Strachan 
and Harris! that a ing plant operated at 
voltages as low as 8-10 kV. oan give rise to X-radia- 
tion which can be dangerous to the operator. This 
observation was made with an apparatus different 
from the two-electrode system used for the deposition 
of thin films. Their apparatus consisted of a glass 
veesel in which positive ions formed in a discharge 
between an oxide-ooated cathode and iran anode were 
accelerated to a target used for sputtermg. It was 
shown that the X-rays arose from.secondary electrons 
emitted from the target bombarding the walls of the 
glase envelope. It was possible to operate the main 
sputtermg chamber at a lower gas pressure than 
normal because the ions were formed in an auxihary 
discharge. Thus, the secondary electrons were able 

to reach voltages comparable to that of the ion- 
ane because of ther long mean free- 
path. In a glow discharge the secon electrons 
are required for ionizing the gas mo and their 
final voltage is not that of the applied potential. 
Thus ib is uncertain whether the resulte of Strachan 
ee ee See licable to & normal 
two-electrode cold eathede operated 
at 8-10 kV. 

Since the above report was published, I have 
received several queries as to whether X-radiation 18 
emitted from normal vacuum deposition plant, and 
after discussion with workers at the Research Lab- 
oratories, General Electric Oo., Ltd., it was decided 
to make radiation testa to ensure that such apparatus 
was safe. Radiation tests were made with Ilford PMI 
film in standard monitor holders using different types 
of deposition apparatus as described below._ 

It should be noted that the voltages given below for 
both the a.c. and d.c. high-tension supplies are root- 


mean. values and the peak voltage encountered 
will be about 1-4 times the quoted values. 
Initial tests were made @ cathodic sputtering 


apparatus and an electron-bombarded vapour source 

operating at voltages up to 4 kV. inside metal vessels 

with observation ports of plate- 9mm. thick. In 

neither case did the monitor show X-ray ex- 
after ten hours o ion. 

Work was then to apparatus operating 

at higher voltages inside glass vessels, such as that 
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used for ionic-bombardment cleaning of glass before 
evaporation of thin films. At one time it was custom- ` 
ary to use for this high-reactance transformers 
giving some 10 EV., and as the discharge approached 
the ‘blackout’ condition the applied voltage rose to 
nearly the open-circuit value. ee ee 
atus at present designed by this Oompany, the 

maximum voltage used is 5-5 kV. and this is withm 
the safe limit found by Strachan and Harris. How- 
ever, it was of mterest to know whether early vacuum 


insulated from earth and made from aluminium strip 
inside a ‘Pyrex’ bell-jar 18 in. diameter by 24 in. high. 
The wall thickness of the vessel was about 8 mm. 
Two test films were placed on the side of the vessel 
and one at a distance of 6 in. from the vertical side. 
The glow discharge was operated at 7 kV. and 
8 m.amp. for 114 hr. without X-ray exposure being 
observed. Two 10-kV. transformers were then oon- 
nected with their terminals in series and the 
apparatus again run for 8 hr. at 18-20 kV. and 
20 mamp. Again no X-ray hazard was observed. 

Mr. Ball (G.E.C.), who kindly examined the monitor- 
ing film used in these testa, considera that 1f X-radia- 
tion was then the energy was 
insufficient to penetrate the chamber walls. He states 
that & voltage of about 16 kV. is necessary for X-rays 
to penetrate 8-mm. thick ‘Pyrex’ glass in measurable 
quantities. This voltage would, of course, refer to 
electrons which struck the target, eto., with an energy 
equal to the applied potential, as must have occurred 
in the apperatus of Strachan and Harris, or could 
occur in thermionic devices operated at low gas 
preasures (for example, an electron-bombarded vapour 
source). 

Acknowledgments are made to the Research 
Laboratories, General Electric Co., Ltd., for the help 
given in the tests and to Mr. A. 8. D. Barrett, technical 
director of Edwards High Vacuum, Ltd., for per- 
mission to publish this communication. 

L. HOLLAND 


Research Laboratory, 
Edwards High Vacuum, Ltd., 
Crawley, Sussex. 

May 10. 


1 Strachan, J. F., and Harris, N., Lọ Nature, 178, 588 (1066). 


Thallium-activated Sodium Chloride - 
Recrystallization Phosphors 


IsvmsTIGATION8 have been carried out with sodium 
_ chloride disks prepared in a preasure-range of 1,000— 
~ 20,000 kgm./am.*. A few drope of an aqueous gohition 
of Ahallum chloride were mixed with the sodium 
chloride powder before pressing. After ultra-violet 
excitation, the disks showed a good phosphorescence 
with a decay time of several minutes. The measure- 
ments were carried out with an ROA multiplier-tube 

9814 and galvanometer. 

lier optical and conductivity measurements 
showed that recovery takes place after the disks had 
been. This : proceas can also be 
obeerved with the disks: the totel light 
radiated gradually decreasea with time. 

After heat-treatment of the luminescent disks, the 
total light radiated decreases with increasing tem- 








10 
Tig.1 


20 


perature (up to 300° C.) and then (300-600° O.) again 
moreases. 

In the case of thallium-activated sodium chloride 
disks, decay did not follow the well-known ex- 
ponential law of thalium-activated sodium chloride 
single crystal phosphors. The shape of the brightness 
vergus time curve is i y accounted for by 
a hyperbolic expression. Experiments were carried 
out with thellium-activated sodrum chloride single- 
crystal phosphors grown from the melt. These 

showed an exponential decay law ; however, 
after the orystela had been deformed by stressing, 
the exponential law changed to a hyperbolic one 
(Fig. 1). When the decay of the phosphorescence 18 
represented in a (log-log) diagram, as m Fig. 1, the 
exponential decay law 1s represented by curve l, 
while the shape of the diagram becomes a straight 
line after the streas had been applied (curves 2 and 3). 
Hence ib seems that dislocations may seriously affect 
the decay of phosphorescence. 

A. detailed account of this work will be published 
elsewhere. I wish to thank Prof. Z. Gyulai, who 
directed the investigation. 

2 Z. Monum 
Institute of i Physios, . 
Budapest University of Technology. 


Reaction of Nitrates with Liquid 
Sulphur Dioxide 
Ir has been known for some time that morganic 
nitrates catalyse the formation of polysulphonee from 
liquid mixtures of olefines and sulphur dioxide’, but 
the mechanism of catalysis has never been olarifled. 


It is now that the effective catalyst is 
nitrogen dioxide and/or the radical ion 
formed as the pri of the reaction 


primary 
between nitrates and sulphur dioxide. The folowmg 
observations are consistent this on: 
(1) If sufficient silver nitrate is allo to react 
with liquid sulphur dioxide, a brown gas appears but 
may, in time, disappear again. The brown gas is 
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presumably nitrogen dioxide formed by processes 
such as NO,- + BO, > NO, + 80,7, NO," + 80,7 > 
NO, + 80,*, and removed by further reactions with 
sulphur dioxide. In the presence of excess sulphur 
dioxide, the final producte are hkely to be nitrosyl 
pyrosulphate and nitric oxide’, the overall reaction 
being : e 

6 MNO, + 780, = 8 M,80, + 2 (NO),8,0, + 2 NO 
It is worth noting that rapid oxygen atom transfer 
reactions such as CIO,- + 80,* — CIO- + SO,*- have 
been recognized’. 

(2) The observation of Dainton and Ivin‘ that the 
volatile products of the silver nitrate -— sulphur 
diomde reaction did not catalyse polysulphone 
formation is now consistent with this picture. Pre- 
viously they had supposed that nitrogen diomde 
was the end product. 

(3) The only three completely soluble nitrates 
investigated by Snow and Frey! as oetelyste for 
polysulphone formation were those of lithium, silver 
and &mmonrum, the efficiency increasimg in that 
order. In liquid ur dioxide (dielectric constant 
15-6 at 0° O.) the Bjerrum critical distance’ for 10n- 
pair formation 18 calculated to be 19-6 A. at 0°C.- 
and it is to be that even with nitrate oon, 
centrations of 10+ M there will be a considerable 
degree of association of the ions. Hence the rate- 
determining step for the mitiation of polysulphone 
formation should probably be written aa: 

M+NO,- + 80, > Mt + NO, + 80,7 


The cation would be expected to affect the ease of 
release of the oxygen ion, and it is interesting to 
note that the catalytic efficiency increases with 
increasing size of the (crystallographic) cationic 
radius. i 

(4) Nitrogen dioxide is known to attack olefines*. 
The sulphite radical 1on may equally well be the 
effective catalyst, since it has been shown to initiate 
the polymerization of styrene’. 

Attempts were made to follow the variation of the 
nitrogen dioxide concentration with time spectro- 
photometrically m mrrtures of sulphur dioxide with 
ammonium or silver nitrate. These experiments were 
not succeasful, because of the very low solubility of 
the nitrates. 

I thank Prof. F. S. Danton for bis interest in this 
work. 


Department of Phymcal Chemistry, 
University of Leeds. 
March 26. 


K. J. Ivin 


2 Manchos, W., and Schmid, XL, Ber., , 


Interference in Soil Phosphorus Analyses 
by Snail Shells 

Ix some calcareous grassland soils in County 
Galway, certain fertility problems have been en- 
countered with particular regard to soil phosphorus. 
While ‘high’ or ‘very high’ values for readily soluble 
phosphorus were sometimes obtained by routme 
analytical procedures", graxmg and botanical observa- 
tions indicated extreme phosphorus deficiency. Such 
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Table 1. VazxnTIOXb IN ‘HMADILY SOLUBLE’ PHOSPHORUS (UEIKG 
AlomaAN's SOLUTION) IX Bome CORES CONTAMINATED WITH BXAIL 
HELLS : 

































Separate phosphorus extractions with Morgan's 
solution 
Core No. 
BRUN ES 
p.p.m A . ppm. p.p.m. | p.p.m. 
26° 5 LE Cr 
53 £b i 20 35 
95 28 3:28 55 52 
53 3:3 35 68 i7 
106 10 5 53 55 80 
10 5 35 150 70 90 
50 35 60 6-8 53 
45 95 70 45 6-4 
372 160 450 472 436 

















observations were verified by herbage analyses, where 
figures of the order of 0-10—0-11 per oent of the dry 
matter were obtained. 
While investigating the above anomaly, it was 
observed that considerable quantities of small snail 
shells in varying stages of decomposition had become 
admixed with the sol m the problem areas. The 
predominant species have been identified as (1) Heli- 
cella stala (Linn.)—a orroular shell of approximately 
$ 1n. diameter, and (2) Helicella aspe.a—a turret or 
spiral-shaped shell į in..m diameter at the open end. 
The former, as is consistent with ther life-history, 
were found at or just underneath the soil surface, 
while the latter were almost invariably found to have 
ee deeply. While there was little 
evidence of either species durmg winter or ing, 
there was a striking appearance dur- Pee 
ing the July-August period, when as 
many as ten per square yard was 
quite & common feature in certain 
areas, particularly in the vicinity of 
the outcropping limestone rocks. 
Chemical analyses! showed levels 
aa high as 3,200 p.p.m. total phos- 
phorus in surface shells, while sub- 
surface shells contained  900—1,000 (I) 
p-p-m. total phosphorus. This indi- 
cated a likely source of phosphorus 
contamination during soi sampling. 
To ascertam the resultant effect on routme chemical 
analyses, four cores of soil, each 3 in. in diameter 
and 5 in. in depth, were extracted from a typical 
area in close proximity to one another. Each core 
was subdivided into ‘surface’ (0—2 m.) and ‘subsurface’ 
(2-5 m.) samples. Four subsamples of each were 
extracted with Morgan’s solution usmg a 5:1 
extractant/soil ratio. The results are shown in 
Table 1 and are contrasted with samples of sur- 
m shells which were ground up and treated as 
soils. ` 
Table 1 shows considerable variation in the quantaty 
of phosphorus released, not only from the different 
cores removed from contiguous positions in the field, 
but also an important difference even in the sub- 
divided cores themselves. It is hkely that this ın- 
conmstency i8 due to the contamunation of readily 
extractable phosphorus which the shells contain. lt 
should be pointed out that ‘surface shells’ 
refers to both the snail and the shell. An analysis 
of the shells alone showed a phosphorus level of 
168 p.p.m. with Morgan’s solution, which may be 
considered as entirely calaium-bound phosphorus. 
Thus considerable soil sampling problems are posed 
in areas where snail infestations occur to the extent 
reported here. I wish to acknowledge the helpful 
assistance of the Department of Zoology, University 


(Table 1) : 
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College, Dublin, for information on the idenüflcation 
and life-history of the Helwella spp. 
` P. M. MoDONNELL 
Department of Agriculture, 
Johnstown Castle, 
Wexford, Ireland. 
March 23. 
‘Muli, J. W., The Analyst, 77, 313 (1052) Walsh, T., Ryan, P. F 
and MoDonseli, J. J., Trans. Ini. Soc. Soi eios (Dublin). à 


" Reaction of Bromine with Uracils 


Some interesting obeervations on the rouotion of 
bromme with pyrimidine compounds were recently 
reported by Cohn}. Since 1907, when Wheeler and 
Johnson! first obeerved the coloured reaction product 
obtained by the action of bromine with uracil or 
cytosine and isolated the intermodiate, the bromino 
reaction has been utilixed-for strugtural determina- 
tions, analyses and the preparation of derivatives’. 
In 1940, Johnson concluded that ‘‘6,5-dibromo-4(6)- 
hydroxyhydrouracil decomposed spontaneously und 
quantitatively to 5-bromouracil and HOBr''*. 1 havo 
been unable to confirm this observation. Duo to tho 
renewed interest in pyrimidine chemistry and tho 
discrepancies concerning the bromine reaction which 
have appeared in the literature, I wish to proposo 
& mechaniam for this reaction based on the experi- 
ments described below. 





[6 Oo O O 
z Br Br || Br Br 
X) Ba R Y ^ R B. R 
" HOH AA Z HOH ANN 
O N O OH O N Q OH 
R n R R 
(1) (11) (IV) 


(4) B = H; (B) R = OH, 


The addition of one mole equivalent of bromine 
"water to uracil or 1,3-dimethyluracil resulted ın tho 
formation of 65-bromo-6-hydroxyhydro-derivatives 
(OA or ITB) ın the solution, which lost :ta ultra- 
violet spectrum’. However, on standing or heating, 
6-bromouracil (LIOA, found: Br, 41-51; N, 14-81 per 
cent; A(H4,0 max.) 276 my, £ 7-2 x 10°; 2260/4260, 
0-55; 2280/4260, 1-47) or 6-bromo-1,3-dimethyl- 
uracil (IILB)* was formed. The dehydration pro- 
ceeded spontaneously and quantitatively and thus 
provided an excellent method for the preparation 
of III. When & second mole equivalent of bromino 
was added to INA or IOB, 5,5-dibromo-6-hydroxy- 
hydrouracl (IVA, found: Br, 54-05 per cent, 

from water, C,H,N,Br,0;. 4$H,0; 
melting point, 210°; found: Br, 55:12 per cent, 
crystallized from acetone—petroleum ether; melting 
pomt, 210°) or 5,5-dibromo-6-hydroxy-1,3-dimethyl- 
hydrouracil (IVB, found: Br, 49-16 per cont, 
i from water;  C,H,0,N,Br, §H,0; 
melting point, 136-37°; found: Br, 50-5 per cont, 
crystallized from &oetone-petroleum ether, melting 
point 139—40?) was formed. 

IVA and IVB in Squeous solution (2 x 10-7 M) 
were refluxed for eight hours or more and gave at 
275 my, « 3-9 x 1 and 280 mu, e 8-4 x 10° 
respectively, thus indicatmg about 50 per cent con- 


x 
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version to LILA and IIB. These were confirmed by 
the isolation and identifloation of IMA (1250/1260, 
0-54; 2280/1200, 1-45; and IIB (mixed melting 
point, 184—85^, 2350/2280, 0-48; 2280/2260, 0-25). 
'l'his that " bromide, resulting 
from the hydrolysis of IVA and IVB; catalysed the 
formation of IIIA and IOB. When IVA and IVB 
were refluxed for 24 hr. or more at & concentration 
of 1 x 10+ M, no mecrease in ultra-violet absorption 
at any time was obeerved. However, when the 
reaction was carried oub in 2 N hydrochloric acid 
or 2 N hydrobromic acid, the absorption at 280 my 
gradually increased to more than 80 per oent of that 
for ILLA and LLB at the end of 8 hr. These observa- 
tions indicate that III is formed from IV only when 
HX is present, and I cannot wholly agree with 
the following statement made by P. A. Levene’: 
“The original product which forms immediately on 
addition of (exceas) bromine (to uracil) is undoubtedly 
5,5-dibromo-4(6)-hydroxhydrouracil. This compound 
is then transferred into 5-bromoursacu’’. 
Since most workers have been under the impression 
that IV 1s highly unsteble (which belief now appears 
untenable), they used the method of Levene’ for the 
preparation. This method requires the addition of 
bromine until the oolour of the solution remains 
permanently yellow. However, I observed that if 
the reaction is carried out at or below room tempera- 
ture, the yellow colour 4 after one mole 
equivalent of bromine has &dded. Thus the 
isolation of IV is nob possible under these conditions. 
I found that the uracil derivatives and the 3-sub- 
stituted uracils, for example, 1,3-dimethyluracu, 
show the same chemical behaviour throughout, 
_ I suggest that IV is formed from IN, and III in 
turn 18 formed from II. The reaction catalysed by 
HX for the formation of III from IV is illustrated as : 


A — fy li 
AA. f N 


The detailed resulte of the work and the lability - 


of IV m weak base together with the formation of 
5-hydroxyuracils from their corresponding 5-bromo- 
uracile will be reported elsewhere. The work was 
done under the terms of Contract AT(80—1)-011 of 
the Physiology Department, Tufts University School 
of Medicine, with the Atomic Commission. 
l thank Margarite Apicella and Ruth Weimtrenb. for 
their technical asgistanoe. 
Summ YI Wana 
De 


t of Physiology, 
Tufts 


niversity School of Medicine,” 
136 Harrison Avenue, 


. Ot E 
Johnson, T. B., J. Amer. Chem. Soe., 82, T260 (1940). 
al, J. Amer. Chem. Soc, 78, 4180 (1056) for proof of 
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A Modifted Nagler Medium 


HAYWARD! suggested in 1941 that the Nagler 
reaction might be used for the rapid identifloation of 
Clostridium welch. - She expanded this work later! 
and directed attention to the difficulty of distinguish- 
ing between Ol. welchtt and Clostrideum bifermenians 
-on serum agar plates. Both these organisms produced. 
o in the medium, -and it was inhibited by 

. welchii antitoxin. She suggested that distinction 
between these organisms may be made by making 
use of the hydrolysis of phenolphthalein phosphate as 
Serbed ee 

Bince CI. welche is a lactose-fermenting anaerobe 
and OL btfermentans is a non-lactoee fermenter, 
the incorporation of lactose-and neutral red into 
the Nagler medium should provide a means of 
ee, between them on æ single plate 


deese nci sd dese E 
of serum was therefore prepared in a meat infusion 
agar base‘, to which was added ] per cent lactose 
and 0:08 per cent neutral red. Plates of this medium 
were spread on one half with Ol. welch type A anti- 
toxin, inoculated and incubated anaerobically. 





P ur 


half) 
lactose mediom. AAM torin OETA ar oe 
a treak ture orano ; 
- (e) limita of red halo 


: 


Preliminary trials with a number of strains of 
Ol. welchis types A to Æ and Ol. btfermenians have 
shown that distinction between these organisms on 
oni esed m road ie si ad Md Lo ipic e 
produces opeleeoence is inhibi y Ol. welches 
type A antitoxin. Ol. ue types RALIS ane 
to produ opalescence is inhibi ants- 
ton, adeo predanes a distinot pink or red halo 
in the medium the opalescence zone. 
This red zone is due to acid produced by fermentation 
of the lactose. All strains of Ol. welchié and CI. bifer- 
menions so far tested have consistently produced 
the reactions described, and a diagnosis could be 
made in all cases after’ anaerobic inoubetion for 
12-18 hr. : 


the production by an anaerobe of o 
hibited by Ol. welch type A antitoxin together with 
a red halo is diagnostic of Cl. welchs. The medium 
should therefore be of value in detecting Ol. welchii 
in mixtures with other organisme. 
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Further investigations along these lines are at 
present being made and will form the basis of a 
subsequent communication. 


‘A. T. WILE 
G. Hopss 
School of Medicine, 
University of Leeds, 
Leeds 2. 
March 25. 


! JTayward, Nancy J., Brit. Med. J., 1, 811, 916 (1041). 

! Hayward, Naney J., J. Path, Baat., 65, x85 (1043) 

x pw ssp J. Path Baa , 14, 287 (1942). 

À , Dubos’s ‘ ‘Bacterial and Jiroote 1 Infectious of Alan", 
357 (Lippineott, Ptuladetphia, 1043) — 


Proteolysis of Collagen 


IT was shown by Linderstrem-Lang and co-workers! 
that the tryptic hydrolysis of B-lactoglobulm involves 
the reversible denaturation of the protein as a prelim- 
mary stage. A consideration of known facts, together 
with new evidence obtamed in connexion with an 
investigation of the mechanism of beating of skins in 
leather manufacture’, indicates that collagen and pro- 
collagen are also denatured by the enzyme prior to 
hydrolysis. Bating 18 & prooees m which skins, after 
liming and delimmg, are treated with a proteolytic 
enzyme (usually trypsin) ın order to produce a soft 
leather. The process has been shown to involve the 
removal of degraded collagen m form of collagen 
in which the fibrillar structure has and 
which has been named 'progelatin' produced by the 
swelling action of lime, and is normally carried out 
at about 87? C. Temperature control is critical since 
little or no action takes place below 35° C., and above 
40? O. rapid digestion of intact collagen occurs, leed- 
ing to a logs of leather-making substance. The lower 
limit 18 explamed by the fact that progelatin must 
be converted into gelatin before it can be hydrolysed 
by the enzyme. If, however, the skin is heated to 
40-45° C. before adding the enzyme, beting can be 
carried out at a much lower temperature, for ex- 
ample, at 27° O. in about twice the tıme required at 
37° C., which is in accord with the 
coefficient of proteolytic enzymes actmg on gelatin’. 
The higher temperature required to heat the pro- 
gelatm in the absence of enzyme than in ita presence 
is mndicative of a denaturation stage which can be 
catalysed by the enzyme. As denaturation is believed 
to involve rupture of hydrogen bonds between parallel 
molecular chains, the functions as & hydrogen 
bond breaker in & similar manner to éhemicals such 
ees urea, potassium thiocyanate, eto. 

bond by chemicals can be 
followed y the decrease in hydrothermal shrinkage 
temperature (T,), but fails with proteolytic enzymes 
since denaturation is immediately followed by hydro- 
lysis, so that shrinkage does not occur. It is imposible 
to wash out oom or inactivate the enzyme 
adsorbed on the oo. which 1s remarkably stable 


so that even paging the enxyme-treated collagen 
into boiling water resulte in Seronil le hydrolysis 
before the is inactivated‘. Any chemical 


treatment that lowers the T', of collagen results in an 
increased rate of attack by trypsin at 87-40°O. 
because the activation energy for enzyme denature- 
tion is reduced. Various native fish collagens are 
attacked by trypsin at temperatures related to their 
hydrothermal temperatures’. Fish colla- 
gens are believed to differ from mammalian collagen 
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principally in the degree of hydrogen bonding* and 
80 behave similarly to chemically treated mammalan 
collagen. 


G. H. Green 

British Leather Manufacturers’ Research Association, 

Milton Park, 
Egham, Surrey 
March 22. 
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i Neuman. R. XL, and Tytell, A. A., Proc. Soo. Bap. Pol. N.Y., T3, 
409 (1950); Deasy, O., J. Amer. Leath. Chem. Assoc, 50, 163 
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Size and Shape of Cartilage Mucoprotein 


Tas chondroitin sulphate -— protein complex of 
cartilage was extracted from fresh homogenized 
bovine nasal aed by 30 per cent potassium chloride 
and precipitated with absolute aloohol after dialysis 
against running tap water and addition of potassium 
acetate; all operations were carried out at 2°C. 
The final product was analogous in chemical com- 
position to the mucoprotein of Shatton and Behubert!. 
solutions of the mucoprotein in phosphate buffer 
M/15, pH 7-0, were studied by viscometry, sedi- 
mentation, light scattering and flow birefringence. 

The viscosimetric measurements were carried out 
at a velocity gradient G = 0-240 seo. m a Couette 
apparatus; the intrinsic viscosity at 25°C. was 
[n] = 207 o.c.8. unita. The sedimentation coefficient 
at monite duution and 20? U. was 8, = 0-85 x 10-14 
0.4.8. unita; the considerable spreading of the sedi- 
mentmg boundary suggested a wide polydispersity 
of the mucoprotem. Determinations of light- 
scattering at à = 5460 A. (the speciflo refractive mdex 
increment was dn/de = 0-1680 per gm./ml.) gave the 
following resulta: My = 1-08 x 10*; Iulius, = 
2.18; B, = 1180 A. (Rs being the Z-average radius 
of gyration); the anisotropy was le. 

I have carried out the double extrapolation (to 
zero and zero concentration) of the Zimm 
plot obtained in the diagram P-1(0) vs. iR? (u = 


$E gin $, X' being tho wave-length of light m tho solu- 
tion, 0 the angle between the incident and scattered 
beams) in order to compare the plot with the curves 


fall below those of monodisperse systems 
(the latter are shown in Fig. 1). 

As is evident from Fig. 1, the sphere model 
seems to be quite improbable ; furthermore, it would 
require & h ted specific volume (as deduced from 
B3) of V’ == 4,450 mL/gm., which appears to be much 
too high. A polydisperse system of rods, such as was 
suggested by Mathews and Lozaityte’, though not 
incompatible with the light-scattering results, seams 
also highly improbable. The length of the rods (as 

from Rs) Mg S Don 4000 A.; such a 
Pyme conid sazeo fai to exhibit a strong flow 
birefringenoe, like, for example, tobacco mosaic virus 


RJ 
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(this latter presente an imtrinsic streaming biro- 


G —0 An 
img +0G,,0 7 5 X 10); m 


fringenoe [An] = 
the case of cartilage mucoprotem, on the contrary, 
the flow birefringence was negligible ( [An] < 10-*), 
a result which is in agreement with the negative 
resulta of Webber and Bayley‘ for an analogous 
product. 

The hypothess of a solydisgórse of coils 
seems to be the most satisfactory. My light-scattering 
resulta also indicate the absence, or at most a very 
small extent, of branching in the muooprotem ; 
indeed, Benoit? showed that branchmg increases the 
general upward curvature of curve 2, whereas my 
curve 4 exhibita a strong downward curvature. The 
possibility of a system of non-Gaussian ooi, which 
could also explain such curvature’, seams to be ruled 
out by the high value of the ratio L/r (L bemg the 
length of the filament and r the root-mean-square 
end-to-end distance of the coil). 

On the assumption of such a polydisperse system of 
cous, 1 can, by the method ot Sadron and bpeuort*, 
calculate the approximate value of My (strictly 
speaking, ita upper limit); I have found My = 
480,000; therefore, Mw Ma> 4, a result which 
confirms the polydispersity observed in the sedi- 
mentation. 

In order to check the mutual con&istency of my 
experimental results as well as my conclusions, L 
applied the following equation proposed by Flory’: 


Ne, LA} Ms 


QUIE = Mtn ep) 


, where Q!/* P-!-ghould be a 


universal constant independent of solvent, tempera- 
ture and nature of polymer.  Introdueimng in the 


&bov32 equation my values of ss, Ms[7] and assuming 
d = 0-60 ml./gm., I find Q! P: = 2-1 x 10*; tho 
good agreement between this value and the theoretical 


BY \ 
5 P^'te) © ® 
i 
1 
i 


o 0 100 


a DUNS ur Mies 


M 


0150 


and 3 relate to monodi 
tie Ainm Diot Sx ook (6) 


NATURE 





of spheres, coils and rods, respect- 
on tore mo, with ita tangent at the mign (5) 
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one seems to confirm the consistency ofthe experi- 
mental results and the validity of the proposed model. 
GIORGIO BARNARDI 
Centre de Recherches sur les Macromoléculea, 
Strasbourg. 
March 22. 
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lon Permeability of the Plasmalemma 
of the Plant Cell ; 
Ir has recently been suggested by several workers! 
that the plasmalemma of the plant oell does not 
oonstitute & barrier to the drffumon of ions, and that 


there 18 a Donnan distribution of 10ng between the 


cytoplasm of the plant cell and ‘the extracellular 
medium. As 4 oorollary, it hag been suggested’ 
that the electric resistance and capacity of plant tissue 
are to be attributed wholly to the properties of the 
tonoplast and bulk cytoplasm. However, ıt has been 


* suggested that recent measurements of resistance and 


capacity on Nella give the properties of the plasma- 
lemma? ; and d.c. measurements on Chlorella?, which 
has no significant vacuole, appear to require a similar 
explanation. Results which I have obtained with 
cells of Nutella dicate that the plasmalemma of the 
Nitella cell acta as a barrier to the inward diffumon 
of calotum ions, and 18 responsible for the d.c. resist- 
ance of the oell bathed in a solution of potassium, 
sodium or calcium chloride. Thus if the cytoplasm 
contributes to the apparent free space for iomo 
diffusion, ıt cannot be m the simple way proposed 
for higher plant tissue’. Although 
one cannot argue from single cells 
of an alga to pieces of angicsperm 
tispe, 1t may be noted that there 
is evidence from Niella that 
labelled 10ns do cross the plasma- 
lemma much more rapidly than 
the tonoplast*; this situation ig 
comparable with that in angio- 
sperm tissue’. 

Mioroelectrode experiments on 
Nella! showed that the electric 
potential difference between cell 
sap and extracellular mednim is 
located at the plasmalemma, the 
value bemg —160 mV. (interior 
negative) with the cells bathed m 
0-1 mM chloride sohu- 
tion. The location of the p.d. 
and ite value were qualitatively 
in agreement either with tho 
hypothesis of a Donnan distribu- 
tion across & freely permeable 
plasmalemma, or with hypotheses 
mvolving & semi-permeable mem- 
brane. Further rimenta by 
the same method alker, N. A., 
and Cooper, J., unpublished work) 
have, however, found a p.d. of 
—160 mV. across the plasma- 
lemma of similar cells bathed in 


No. 4576 July 13, 1957 


their native pond water. Flame photometer analysis 
of this pond water gave the followmg (rounded-off) 
resulta : 
[K+], = 0-03 mM ; [Nat], = 0-5 mM; 
[Ca++], = 0-5 mM 
It will be sufficiently accurate if these concentrations 
are taken as equal to the activities. If now there 


is & Donnan distribution (or, more generally, if there - 


is electrochemical equilibrium) across the plasma- 
lemma for these ions, one can calculate their activ- 
ities in bulk cytoplasm from the equation : 


«jJ — a exp (— Z,E[58) 
where ay and Gej.are the activities of the jth ion m 
bulk cytoplasm and outside medium respectively, 
Zj is the valence of the jth ion, and Æ is the electric 
' p.d. between the two phases in millivolts. This 
calculation, for the cells in pond water, gives the 
following resulta : > 
Gox+ = 18 mM; Gotar = 300 mM ; 
aa} = 180,000 mM 

The value for the calcium ion activity is absurd, 
so that this ion cannot be in electrochemical equili- 
brium across the plasmalemma. It is most improbeble 
from emergy considerations that this is due solely 
to the existence of a ‘calcium pump’, so that a degree 
of impermeability of the plasmalemma to calcium is 
very probably involved. The calculated values for 
potassium and sodium activities are not obviously 
impossible, and no conclusion is drawn from them. 
However, it seems from the time taken by labelled 
potaesium and sodium to enter the cytoplasm‘ that 
the plasmalemma is also somewhat impermeable to 
thee ions. This has been confirmed by the experi- 
ments below. 

Microelectrodes have been inserted into the oel, 
as previously described’, to measure the direct current 
resistances of the cell membranes in Niella. A known 
direct current (generally 10-* amp.) was passed across 
the protoplasm from one microelectrode with ita tip 
in the vacuole to a salt bridge in contact with the 
bething solution. A second inserted microelectrode 
enabled changes of p.d. due to the impressed current 
to be measured, either between the cytoplaam and 
the outside medium or between the cell sap and the 
outaide medium. Ohm's law then gave the resistance 
from the measured change in p.d. and the current. 
As the indicating instrument was a galvanometer of 
2-sec. period, transient p.d.’s due to the membrane 
capacity of the living cell* were not observed when 
the current was switched on or off. Reversing the 
direction of the current did not alter the measured 
resistance by more'than 10 per cent. The measured 
value waa corrected for the reaistances of the bathing 
solution, the indifferent electrode and the potentio- 
meter. These were the only resistances common to 
the current and potential cirouita, apart from the 
resistance to be measured. 

On seven occasions, in experimenta on five cella, 
it was possible to measure the two required resistances 
within a short interval of time. The values in ohms x 
10* are: 

Pueirises viia ta sete Urs) HO 320 260 4^0 860 200 400 

» Oytopaun ,, (Re) 380 310 260 300 710 190 360 
Thus in every oase the major part (75-100 per oent) 
of the d.o. resistance of the cell lay between the 
cytoplasm and the outside medium. These experi- 
ments were carried out with the cell m the following 
bathing solutions : 1:0 mM sodium chloride ; 1-0 mM 
potassium chloride; 0:05 mM and 0-5 mM calcium 
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chloride. The general conclusion is thus true of cells 
in these various solutions. (This variation in the 
composition of the bathing solutions, and variation in 
the sizes of the cells and their histories, account for 
much of the variation in the values quoted.) The 
resistance of the layer of cytoplasm 10u thick is 
negligible compared with these values, whether one 
accepts the resulta of a direct measurement’, or 
makes any plausible guess as to the free-ion con- 
centration in cytoplasm. It therefore seems certain 
that the measured d.c. resistance (Reo) is located at 
the plasmalemma, and so presumably is also‘ the 
major pert of the a.c. resistance*. Calculation im- 
dicates that the current distribution is reasonably 
uniform over the cell surface, so that the specific 
resistance of the membrane may be found from the - 
product of the measured resistance and the area of 
the cell surface. A representative value so found for 
these experiments is 6,000 ohm sq. om, which is 
lower than the dc.’ and a.c.” values previously 
reported, presumably due to differences in species 
and history of the cells. 

It seems anomalous that the plasmalemma should 
have a higher electric resistance than the tonoplast, 
if it permite the more rapid salt penetration. Most 
of the ians crossing the plasmalemma in ion uptake 
or exchange must be unable to carry an electric 
current, that is, must be part of a neutral complex. 
This can occur if the membrane contains a lipid 
layer, as has often been suggested. Such a layer 
would contain few free ions to carry an electric cur- 
rent, but might contain sufficient carrier to provide 
high entry and exchange rates for ions. The carrier 
molecules would be required to cross the lipid layer 
always in an uncharged form. As a result, no direct 
relation would exist between the salt permeability 
and the electric resistance of the membrane. This 
model best explains observations on Nitella discussed 
here. 

I thank Dr. J. N. Phillips, Mr. C. G. Greenham 
and Dr. B. I. H. Scott for helpful discussions and 
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Efficlency of lon Transport in 
Biological Systems 

Tum idee that active ion transport is linked directly 
to an electron-transferring reepiratory system was 
first expressed clearly by Stiehler and Flexner! and 
has since been elaborated by other investigators®*, 
On the basis of this hypothesis, the maximum value of 
the ratio (ion pairs trangported/oxygen consumed) = 
4 43, since four electrons are transferred in the reduo- 
tion of one molecule of oxygen to water. In support of 


t 


00 


the theory, Robertson and Wilkins* showed experi- 
mentally with slices of carrot tiasue that the ratio 
approached but did not exceed 4 as the concentra- 
tion of salt in the medium was moreased. 

More recently, however, evidence has been acoum- 
ulating that the ratio can exceed 4 m both animal 
and plant systems. Crane and Davies’ claimed that 
(hydrochloric acid secreted/oxygen mvolved) in frog 
gastric muooem can be maintained at values exooedmg 
li for considerable iods of time. Leaf and Ren- 
- shew” found with isolated frog akin that the number of 
sodium ions transported per oxygen molecule oon- 
gumed from 2 to 18, with & mean value of 
6-82. On the assumption that only a pert of the 
oxygen taken up by the tissue is involved ın ion 
transport, 0.82 represents & minimum value, and the 
actual ratio may be as high as 18. Handley and Over- 
street", studying the relation between respiration and 


salt absorption in excised barley roots, obtained. 


values for (anions absorbed/oxygen involved) = 
4:3—7-9 in potassium bromide solutions; 2:8—4:6 
in sodium bromide solutions; and 0-3-18-7 in 
ealerum bromide solutions. One of us (J. F.8.) 
obtamed (anions &beorbed/oxygen mvolved) > 4 with 
red beet root slices immersed m solutions of sodrum 
chloride at low temperatures (3°-5° O.), although at 
25° C. under otherwise similar conditions values of 
2-3 were obtained. 

It appears,, therefore, that mechanisms of ion 
transport which depend on a direct Imkage to electron 
transfer, such as the Lundegårdh hypothesis and the 
‘redox pump’; must be rejected. An alternative 
h is that ion secretion nda &ocumulation 
depend on the utilization of energy from phosphoryl- 
ated compounds. On the assumptions that one high- 
energy phosphate bond (~ P) is utilized in the trans- 
port of only one ion pair, and that a net 38 (~ P) 
are produced from the complete oxidation of a mole 
of glucose, the maximum value for (ion pairs absorbed 
oxygen involved) —: 6:3. The average P/O ratio for 
the complete oxidation of pyruvate by isolated mrto- 
chondria’ is 8, which would give a maximum P/O, 
or anions/oxygen ratio of 6. These considerations sug- 
gest that experimental anions/oxygen values close to 4 
are approaching 60 per cent, rather than 100 per cent, 
of the theoretical maximum. If a finite number (>1) 
of ion pairs are transported per ~ P the maximum 
value of (ion pairs abeorbed/oxygen involved) will be 
a simple multiple of approximately 6. With plant 
tissues, the ratio is usually much lower than 6 
(< 1 in wheat roote!*), and this probably means that 
only a small fraction of the resprratory energy is 
utilized for accumulation. On the other hand, the 
fact that values of up to 18 have been obtained with 
both animal and plant materials suggesta that at 
least three ion pairs may be transported per ~P 
under optimum conditions. 

There are a variety of ways in which the energy 
stored in phosphorylated compounds could oon- 
oeivably be utilized m ion transport. In general 
terms, phosphorylation may facilitate binding of 
the ion to its carrier, or it may be mvolved in the 
physical movement or in the breakdown 
of the ion-carrier complex. Some specific hypothetical 
mechanisms depending in various ways on the utiliza- 
tion of ‘high-energy’ phosphate Eaa iin have Seni 
suggested- but at present these 

f. 
- MONUI: MEE 
ion transport to phosphorylation is not contradicted 
by any of the evidence assembled in support of the 
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Lundegardh or Conway theses, since reduced 
respiratory intermediates and the cytochrome system 
are essential for the aerobic synthesis of adenomne 
triphosphate. The observations that 2,4-dinitro- 
phenol at certain concentrations stimulates electron 
transport and at the same tune depresses salt absorp- 
ton argues strongly against oxidation/reduction 
hypotheses, and favours & phosphorylation mech- 
anism, since it is known that 2,4-dinitrophenol pre 
vente adenosine hoephate synthesis. Btimulation 
of respiration by salta (the ‘anion respiration’ 
of LundegArdh) can be explained if it 1s assumed that 
the adenosine diphosphate/adenosine tri te 
ratio in the cell controls the rate of oxidation. 

energy (adenosine triphosphate) is utilized in the 
absorption of salt, ıt is probable that the increase m 
adenosine diphosphate concentration results in a 
stimuldtion of.oxygen uptake. 

Finally, & phosphorylation mechanism provides & 
unified hypothesis applicable to ion transport in 
anaerobic as well as aerobic systems, since phos- 
phorylated compounds synthesized in fermentation 


. may also supply energy for secretory processes. 


J. F. Soroturre 


D. P. HaAoxmTT 


Department of Biology, 
Univeraty of Buffalo, 
Buffalo, New York. 
May 17. 
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Fungistasis as & Factor in the Rhizosphere 
Phenomsnon 


Ix the course of work in progress on soil inhibitory 
factors, it has been observed that the spores of certain 
fungi which are unable to germinate when introduced 
into fresh fertile soil on glass slides coated with 
0-5 per cent peptone im 2-0 per cent agar, owing to 
the presence m the sol of & fungistetio factor, may 
germinate readily when seedlmg roote grow in ther 
immediate viomity, that is, within a distance of some 
2mm. This observation has been made with conidis 
of Gisocladium roseum and Pasotlomyces marquandss 


slides; and also with Fusarium solani and two un- 
identified isolates of Fusarium in similar experimenta 
using seedlings of pea, wheat and lettuce. Fusarium 
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solani and one of the unidentified Fuseria show 
peculiar behaviour ; in the presence of soil their 


thesis by Burke? on root rot of Phaseolus vulgaris, 
Fusarium solani f. phaseol may exhibit the same 

of behaviour in naturally infested root-rot soils. 
It further been observed with Giéooladswum roseum 
and with the Fuseria studied that the germ tubes 
show a strong by o ee ee ee 
although those of Pasoilomyces marquandéé do not 

growth. 


it would seem likely that root exaretians are involved. 
Rovira’ has the liberation of easily 
detectable quantities of sugars, including glucose, by 
the roots of pea and oat seedlings, and the previously 
reported affect of low concentrations of glucose in 
overcoming soil fungistasis* hag been confirmed and 
extended to other sugars in the work. 





The affect is usually believed to be due 
i to the direct nutritional influence of sub- 
stances ted by roots and of sloughed-off root 


tissues. The indirect effect of root exudates in stimu- 
lating the germination of fungal spores which have 
been lying in the soil in & candition of environmental 
dormancy is likely to precede and to be of equal 
importance to any direct nutritional effect. The 
tropic growth of germ tubes towards the roots, added 
to the germination followed by vegetative growth 
and sporulation of spores on, and very close to, the 
roots, would contribute to the relative abundance of 
fungi in the rhizosphere and on the root surface as 
compered with soil away from the roota. 


R. M. Jacksoxw 
Boil Microbiology Department, s 
Rothamsted Experimental Station, 

Harpenden, Herta. 
1 Park, D., Trens. Brit. Mycol. Soc., 80, X39 (1056). 
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edel Action of Oi 
Insectici 
a DCN RE o-phosphorus 
Insecticides presents anomalies for the hypothesis 
that these oo exert their toxic effect by 
inhibition of the acetylcholinesterase of the nervous 
system. In the first place, the compounds are $oxio 


- to eggs treated before differentiation of the nervous 


Secondly, eggs treated ab an early state 
of development, before cholinesterase activity appears, 
continue,to develop normally until just before hatch- 
ing, and then die*. ‘Since the ultimate torio affect 
of anticholinesterases is to result from the 
abnormal concentration of acetylcholine, we have 
examined the acetylcholine content and cholinesterase 
activity during the embryonic development in normal 
and treated eggs of the housefly, Musca domestica. 
Our results show a striking coincidence between the 
appearance and rise in the acetylcholine content of 
Musca eggs and the lethal action of the organo- 
ry ini nigeria i epa nd 
Musca eggs at 28°C. normally complete their 
embryonic development and hatch in twelve hours 
after oviposition. Large numbers of eggs were 
collected at timed intervals from 1 to I] hr. after 
ovipoeition and assayed for acetylcholine using the 
frog’s rectus abdominis musole*, and for cholinesterase 
activity by the standard manometric method (sodium 
bicarbonate, 0-025 M ; acetylcholine, 0-01 M ; tem- 
perature, 37° O.). Higgs were treated within one hour 
after oviposition by exposure on filter-papers treated 
ott ie Don 
hour. In conformity with Smith's 
cade ee a, 
observed that eggs treated in this way continued to 
develop normally until hatching, and then failed to 
emerge. z 


Table 1. AGNTILOEOLINE CONTENT AND OMOLINESTERASE ACTIVITY 
OF NORMAL AND PARATHIOE-TERATED Egos oF kura domesticos 














Table 1 shows that neither acetylcholine nor 
cholinesterase activity could be detected during the 
first five hours of development. Atseven hours, cholin- 
esterase activity appeared m untreated eggs and 
increased up to the time of emergence. Aoetylcholine 
was first detected in untreated eggs at nine hours 
and then increased to nearly 500 ugm./gm. during 
the next two hours. This increase in 
the acetylcholine contente of developing Musca eggs 
was verified in four separate experiments, and gives 
credence to the high values reported by Yushims 
and Chino‘ for the acetylcholine content of certain 
insect eggs. We confirmed that the substance assayed 
on the rectus abdominis muscle of frog was in fact 
acetylcholine by (a) ite reaction with hydroxyl- 
&mine-ferrio chloride’ and (b) by paper chromato- 
graphy*. Eggs treated with ion showed the 
same time-course of, appearance and rise in acetyl- 
choline, but the values obtained were about 50 per 
cent higher than in untreated eggs. This increase in 
acetylcholine content after treatment with anti- 
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cholmesterases has also been demonstrated in adult 
houseflies’. The cholinesterase activity of the treated 
eggs waa completely inhibited. 

These findings seem to resolve the anomaly of the 
delayed action of anticholinesterases on insect eggs. 
If the ultimate toxic agent in anticholinesterase 
poisoning is acetylcholme, then no mortality would 
be expected during early embryonic development 
before this substance is present. However, late in 
development and coincidental with the time of hateh- 
ing, high concentrations of this substance are present. 
If, at this time, the normal controlling mechanism, 
cholmesterase, is mhibited, the embryo is e 
to these high concentrations of acetylcholme and 
death ensues. 


Department of Zoology, 
University of Western Ontario, 
London, Ontario. 


K. N. MEHROTRA 


B. N. SMALLMAN 
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Hens with Bilateral Oviducts 


As the reproductive organs of the female chicken 
develop there is an atrophy of the mght gonad and the 
right oviduct which begins during early embryogeny. 
Permstency of these structures on the left side results 
in only one functional ovary and oviduct. A suspicion 
that bilateral oviducts were present in an inbred 
strain of Rhode Island Reds resulted when hens were 
being artificially inseminated. As each hen was 
prepared for receiving semen, manual preesure was 
exerted so that the vagina would be extruded. When 
this practice was followed with Ime SD-11 hens 
(from the Rhode Island Red inbred Ime) it was 
frequently observed that apparently two vaginas 
were appearing at the cloaca. Subsequent autopsies 
have verified that at least a portion of the nght 
oviduct has persisted in some of the SD-11 hens. 

Between August 15 and November 1, 1956, nme 
mature SD-11 hens were autopsied. Six of the hens 
had abnormal reproductive structures on the Tight 
side. The rudimentary right oviduote were, in all 
instances, attached to the cloaca in a manner smnilar 
to that of the normal left oviducte. The measured 
lengths (see Table 1) indicate that in four of the six 
cases the rudiment was approximately half the length 
of the normal duct. Grow examination revealed 
that the followmg areas of the right oviduct had 

-not been subjected to normal avian degeneration 
during development: vagina, uterus, isthmus and 
pert of the magnum. The two shorter rudimenta 
each had & cystic mass appended distally. The thin- 
walled mass of female 322D* was approximately 
12 mm. x 8 mm. and that of female 5741E waa 
approximately 28 mm. in diameter. Macroscopically 
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Table 1. Ovipuct Lueras ga -) Ton Miya TATE Marons 
D RAD 








RHODE 
T 
Hen No. Left oviduct Right ovidust , 
m d Soc 
110 60" 
877D 125 00 
17038 110 * 
8088E 100 - 65 
15838 -* 10 55 
4677E NEN 110 * 
i685E 110 TE a. 
574LE d 100 -30 — 











* Normal, unilateral reproductive structures. 


the tissue of the right oviducts appeared similar to 
that of the left oviducta, except for one female. 
In 3088Z the tube was tough and fibrous, suggestive 
of a fibroma. In none of the females was a right 
ovary observed. 

Permistency of the right oviduct in chickens, or of 
ite rudiments, has been reported in isolated .cases!. 
Although Wodzicki has reported that the right 
oviduct tends to persist in ducks, there appears to 
be no report in the literature indicating that the 
persistency of the right oviduct is mherited in 
chickens. Development of the mght ovary in hawks 
and falcons’ has apparently ‘little or no relation to 
growth of the nght oviduot*.. Thus, although rare 
instances of dual cy .ha&ve been reported’, 
it ia not unusual to observe that the normally-abeent 
oviduct can persist without the corresponding ovary. 
Because of their separate embryonic primordial 
origin, this would be expected. 

Line SD-11 has, for eleven years, bean developed 
under a designed inbreeding programme. The 
present coeffüment of inbreedmg is 70 per cent < 
78 per cent. No unrelated stock has been introduced 
durmg this period of time and no selection has been 
made for bilateral oviducta. The relatively high 
incidence observed m the few birds that have been 
autopsied indicates that the persistency ia mfluenced 
by genotype. This suggests, for the first time, that 
persistency of the right oviduct may be controlled 
genetically in chickens. 

WALTHR MORGAN 
WILLIAM KOHLMEYER 


Department of Poultry Husbandry, 
South Dakota State College, 
B : 
Feb. 25. 
E .Crew, 
Peg ty Pina Pone uer uf da 


Parasitism in Relation to the Pituitary of 
Ophicephalus punctatus and Barbus stigma 
Tam interrelationship between the pituitary and 
the target organs is, more or leas, well known. 
According to Kerr!, the occurrence of the plerocercoid 
stage of a tapeworm (Ligula intestinalis) in the body 
cavity of the roach Leuoisous rutilus (Flem.) results 
in & marked regression of the gonads and in the 
reduction of the basophils in the middle glandular 
portion of the pituitary. In the case of the stickle- 
back (Gasterosteus aculeatus L.), however, infected 
with Schtstocephalus solidus, no difference between 
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Median ttal section of the pital of Barbus stigma 
eating the presence of parasite in the pars nervosa. 
m.p., Hryxomporidian parasite; p.n., pars nervosa. (x 80) 


Hal sosti. of ME tuitary of 
Fig. 2. Median pl 


punctatus parasite 
feighbourhood of the pituitary. tP., TONA mie d (x $6 


the normal and the parasitized fish could be detected 
&nd the influence of S solidus on G. 
aculeatus is leas manifest. The functional relationship 
between the pituitary and the gonads in fishes has 
been determined by the injection of pituitary ex- 
tracta? or by hypophysectomy?. Recent studies on 
maith, gonad of Oprima cr, Corn 
and in the of Oyprinus carpio*, 


In Ophicephalus 
the oe of a trematode parasite in clove proximity 
io the pi . These parasites occur in the third 
in the infundibular reoees and even on the 


Sea Gree do pines In the other cage, 
these parasites were present inside the pars nervose 
of the pituitary (Fig. 1) or ocourred in the form of 
cysts on the gonad. Comparison of the pituitary 
and the gonad of the parasitized specimen with those 
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of the non-parasitized one of approximately the same 
fixe and*condition did not show any noticeable 
difference. This suggests that the reported parasitixa- 
tion of B. stigma and O. was not such ag 
to impair the function of the basophils of the uber- 


A. G. SaATHYANRSAN 


1 Kerr, T. J. Mor. Soi., 89, 189 (1948). 
* Cardoso, D. M, O.R. Soc. Biol., 116, 1347 (1034). Houmay, B. A., 


Classification of Wool Follicles in Sheep 


A EnOMNT communication by Lynet notes the 
pene m eee adal ro o aod ne Coe 
dale ewe of “bundles of promary follicles” having 
out that theso follicles 


permitted to question the necessity, at present, of 
i i i ratios of follicle types. The 
icles into and primary, 
although arbitrary, is extremely useful and the bamo 
value to fleece studies of the ratio S/P resta largely 
on the assumption that secondary follicles are initiated 
ee ee eee 


tion studies has shown that when observing and 
counting follicles, particularly in adult skin and in 
merino skin with rts high density of follicles, the 
classification of some follicles is difficult, and in these 


fay aiih Leas wan Canes rane 
I$ would seem then that the significance to S/P 
determinations of Lyne’'s useful and interesting 
observation cannot be established until there is 
further evidence to show whether follicles of the type 
he observed oan in fact be justifiably classed aa either 
or secondary. These follicles may not even 
fave nad by beasahing ta Lyne a EAM. as 
shown in his figura, they are smaller than the 
obvious primary depicted, have no sweat glands and 
may have been differentiated much later than the 
original primaries ; if this is so, the fact that these 
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and the original primary lead into & common neok 


loses ite significance in assigning the smaller follicles _ 


to one category, or another and they may have all 
the characteristics of secondary follicles. To seaseas 
their signifloanoe: 1n population studies,- further 
observations on the differentiation of these follicles 
would be welcome. 
_A. B. WiLDMAN 
Wool Industries Research Association, 
Leeds. 
May 8. n < 
1 Lyne, A. G., Nature, 179, 825 (1957). 
1 Wildman, A. B., and Carter, H. B., Natwre, 144, 782 (1039). 
5 Qarter, H. B., Ammal Breeding Abstracts, 23, No. 2, 101 (1055) 


Vernal Sloughing of Sludge Deposits in a 
Sewage Effluent Channel 


^ VERNAL sloughs in polluted streams, associated 
.with the break-up of Sphaerotilue growths and 
Oarchesium colonies, have been recorded by Hawkes!. 
These growths collect silt and humus and, on becom- 
ing detached from the stream bed, release large 
amounts of organic material into suspension. 

In April 1954, masses of chironomid tubes were 
observed floating in the effluent channel of a sewage 
works using the activated sludge process. The tubes 
were co .of sludge which had settled on the 
bed of the channel and the tube-maeses were several 
inches m diameter. This vernal sloughing of the 
channel bed was associated with the first spring 
emergence of Chironomus riparius, Meigen. The larves 
of this midge were present in densities exceeding 
100,000/m.* in the winter, spring and early summer 
of 1954. 

Recently, when the effluent temperature waa 
approximately 10°C., sludge was collected contam- 
ing large numbers of larve and placed in a glass 
tank at approximately 20°C. After & few days the 
surface layer, the upper zone of which was composed 
of chironomid tubes, broke away from the deeper 
layers (Fig. 1), tho surface layer being buoyed up 
by entrapped gas bubbles. Fig. 2 shows conditions 
after emergence of the midges, the tube layer having 
separated completely from the rest of the deposit. 
An analysis was made of the gas evolved by the 
sludge (Table 1). Its composition is similar to that 
produced by a group of Thames Estuary muds 
investigated by Grindley’, with more than 70 per 
cent methane. 

The large quantity of gas produced at the higher 
temperatures’ is prevented from escaping by the 
thiok layer of chirononud tubes, and the accumulation 
of bubbles underneath and within these tubes eventu- 
ally causes the layer to break off in large masses. 
High denarties of larvw are necessary for the forma- 
tion of the tube layer, and ita instability, as the 
upper sone of the deposit, seems to be increased by 
the emergence of the midges. It ıs possible that tho 
urigation currente produced by the larve facilitate 








Table 1 AMaLYSIS OF GAS EVOLVED BY SLUDGE 
Ges | Volume (per oent) 

Carbon dioxide | 74 
Methane 7A 7 
Oxygen e 03 
Hydrogen sulphide 0 

Hydrogen 0 

Nitrogen 177 
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Fig. 1. Break-up of sludge deposlts resulting from gas formation 
Fig. 2. Separation of the tube-layer after a midge emergence 


to some extent the removal of gas bubbles from the 
tube-layer matrix. The slough is particularly 
associated with the first sprmg emergence, when 
water temperatures are rising and when the tube- 
layer produced by over-wintering larvæ is especially 
well developed. This tube-layer incorporates much 
of the solid matter which settles during the winter 
period. 

Thermograph records of the effluent kept from 
Aprl 1954 until August 1955 indicated that. tho 
temperature was rarely higher than 20°C. in the 
summer or lower than 10? C. in the winter. -In April 
1954 the effluent temperature varied between 13° 
and 16°C. & 47 5 

The release of large quantities of organic matter 
from the benthos ıs likely to lower the dissolved 
oxygen concentration m the water and may produce 
conditions adverse to fish. Furthermore, the super- 
ficial resemblance of these tube masses to untreated 
sewage solids may give rise to complaints from 
riparian owners. 

I should be glad to receive any further observations 
concerning this vernal sloughing associated with the 
emergence of midges. 

R. W. EDWARDS 
Freshwater Biological Association 
Pollution Research Unit, 
Water Pollution Research Laboratory, 
Department of Scientiflo and Industrial Research, 
Stevenage, Herts. 
! Hawkes, H A., paper presented to the Inst. Sew. Purif. (Jan. 1957). 
"Grindley, J., Doak Harb Awthor , 38, 79 (1055). 
* Rudolfs, W., Indus. Eng. Chem., 30, 337 (1038). 
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Watson Stereoscopic Microscopes will satisfy 
the most fastidious user. 

They are available m a wide range of 
stands and can be fitted with a variety of 
optics. Offering, as they do, a true stereo- 
' scopic: image, they can be applied to any 
problem where the three dimensions, length, 
breadth and depth, are to be investigated 
The illustration is of the "Research" model  V- -~ 
Write for List 6B. 













; COOKE A.E.. 
House Purchase Loans LONG WORKING BISTARCE OBJECTIVES 


with “ The Old Equitable” are repayable by 
monthly or quarterly instalments ceasing on 
death or in 25 years. There are no valua- 
tion fees or lender’s legal charges. Loans are 
granted up to 90% of value, and the rate of 
interest is now 54%. 


Enquire for details 


The Equitable Life 


Assurance Society . Warking distance 12-8 mm. 


4 mm. NA. 0-57 and 8 mm. NA. 0°50 


(founded 1762) Image reversal eliminated 


19, Coleman Street, London, E.C.2 COOKE, TROUGHTON & SIMMS LTD. 
YORK, ENGLAND 
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LECTURES AND COURSES 
UNIVERSITY. OF BRISTOL 


DIPLOMA HORTICULTURAL SCIENCE 
DIPLO. IN PLANT PATHOLOGY 
6 MOLOGY) AND 


entomo- 
Tho Hortenitural 

on September 9, the Plant couno 
October 1. aora he he ce 
threo terms ending In June oc Suly, and include 
toms, “Dee 


Earty.applications should be mide to the Rogr- 
trar, from whom.full particulars may be obtained 


————————— 


T ; A 
(Sepxember "to June), 408. (free ; 
Gacond year). Course.B (September to Easter) 


Intending students should write to Head of De- 
partment of Botany™and Zoology, before Angus 
31, 1957. Enrokpent. September 18, 6 to 


73 p.m 





CHELSEA. POLYTECHNIC 
(COLLEGE OF ADVANCED TECHNOLOGY) 
MANRESA ROAD, LONDON. $ W 3 
DEPARTMENT OF ‘MATHEMATICS 
A four-year mndwich course in APPLICABLE 
MATHEMATICS will beginan January, 1958 The 


Education Authority 


be held by sudents attending this 
conme. ` 


Inquines are invited from Industrial organa- 
toms, school, and further educaton ewableh- 
ments which may wish to recommend students for 


the course. 
N. M. H LIGHTFOOT, M.A.. F.RSE. 
Pnoapal. 








BRISTOL EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY . 
Principal: G H Moore, M.So., FPS, FRIC 
Department of Chemistry and Biology 
. APPLIED BIOLOGY 


A four-year sandwich courso in 
Josy will commence on October 28, 1957. and 
will be open to both oollege-besed dustry- 


cate in biology 
Applioanons for admreron to the course shoulti 
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OFFICIAL APPOINTMENTS 


HAMMERSMITH HOSPITAL AND 
POSTGRADUATE MEDICAL 
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- DU CANE ROAD, LONDON, W.12 
for te siae 


MENTAL HEALTH RESEARCH 
FUND 


Traveling Fellowship for Postgraduate Students 
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UNIVERSITY OF GLASGOW 
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instance with prospects ernng to 
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COMMONWEALTH 9f: AUSTRALIA 
SCIENTIFIC AND 








pital School, B.E.1, from whom 
further information may be j 
OPERATIO RESEAR SCIENTISTS 
required by N C.B."s Field Group 
based in London, to study a wide vanety of 
propects m plannmeg, 
problems. A good honours 
ph or u required ; 
tho ty to handle data, to think ob 
and to exercise a Geateo of- tmagination ‘and 
torbative is upar- 
annna bie) inciosive scales from to 
£1,468 (mala) according to ex- 
; there are omol fox 


Informally ( the Head of the 
Group at the above address (Sloano ¥401—art. 
202. 
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WEST OF SCOTLAND: 
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AND TECHNOLOGY 
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under 


GOVERNMENT OF BRITISH 
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LONDON SCHOOL OF HYGIENE 
AND TROPICAL ‘MEDICINE 
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UNIVERSITY E, DUBLIN 
The Professorship Firm Manegement. 
The Professorship Agnrculural Chemistry 
The Professorship of Engneenng 


CENTRAL WIRRAL GROUP 
CLATTERBRIDGE HOSPITAL, BEBINGTON, 
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of experimental equipment for 
this machina Some knowledge of electronics is 
cmeental, and prèvious expenence wrth pulecd 
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£600 to £775 per annum. 
Apply, on forms obtainable from tbe Secretary, 
not later than July 20, 1957. 
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MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


The appounted will be respommble under 
the Head of the Department of Chemistry, for 
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$ SCIENCE BUILDINGS. FOR SCHOOLS . 


HE first full account of the work of the Indus- 
trial Fund. for the Advancement of Scientific 


Education in Schools* appears when the Fund hás = shortage of soieńoe teachers has been as yet & lees 


virtually completed the active stage of ite work. 
Almost all the schools to be vistted have been seen 
and considered, and practically the whole of the 
£3,159,869 subscribed by 141 x 
been committed. Building grants totalling £2,461,250, 
as well as £250,950 for'apperatus, have been given or 
promised to 187 schools ; and a*further £110,800 for 


&pparetus to another 148 schools. No grants Have. 


been made to voluntary aided schools, and the 
schools to which grants were made include 82 girls’ 
schools. For theme exactly the same orteria werd 
applied, but with some exceptions girls’ schools on the 
whole are as yet far behind the level of boys’ schools. 
. The report of the Executive -Committee of the 
Fund makes available a oonsiderable amount of 
information relating to an aspect of educátion in 
Britain which has probably not previously been so 


closely surveyed, and this material and the con-, 


clusions reached are of especial interest ab the 
moment for two reasons: first, on account of the 
renewed attention which the position of the voluntary 
schools, and particularly of the public achools, in the 


educational system of Britain has attracted ; second, ' 


while there has been some discussion aa to the extent 
to which the grammar schools are, contributing to 
the supply of technologists, the report of Dr. Willis 
Jackson’s Committee had emphasized the direct con- 
nexion between the supply of teachers for technical 
colleges and colleges of technology and the supply of 
science teachers in the schools. Evidence submitted 
to the latter committee indicated that of new staff 
entermg the technical colleges in recent years, more 
than & quarter were teachers transferring from full- 
time service in schools, and & considerable proportion 
of these were graduates in mathematics and science. 
Thus, while on one hand the work of the Industrial 
Fund should help to increase the supply of those 
entering on courses m science and technology at the 
universities and technical college, and ultimately the 
number of teachers in technical colleges as well as of 
teachers of science and mathematics in the schools, 
in the short run, by making science teaching in the 
schools more attractive, ib could check a source of 
supply which is at present very. weloome to the 
technical colleges. This, however, is not a-source of 
supply on which the Willis Jackson Committee is 
disposed to rely. Apart from-the desirability of 
teaching experience on. the part of teaching staff in 
the technical colleges, it involves a severe loes to the 
schools at & time when they “ihamselves are facing 
an alarming shortage of teazhgrs of mathematics and 
science. 

The, Executive Committee of the Industrial Fund 
expresses the opinion in ite report that, in the 
* on the Industrial Fund Yor the Advancement of Sctentific 


in Bononia- 11+85. (London: Indusirial Fund-for the 
Advancement of Bol Heisoation In Bohoots, 1967.) 
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7 so-called Saipa end "direct grant’ schools 
‘generally, ag distinct from ‘maintained’ schools, the 


critical problem than tHo lack of money for capital 


‘Projecte, though. the comment is made that jb iB: 


, exéeedingly difficult to fiid science teaching staff for 
ial firms has 


the grils’ schools. Moreover, the opportunities for 
women scientists in industry are not yet as clear as 
they should be, and the Executive Committee obn- 
siders that industry às a whole must give more and 
urgent attention to this problem im future. 

This problem apart, the report shows: that there is 
& very strong wave of jnterest in science in the 
schools, which 1s still mounting, and the effect of 
which continues to spread. The Fund’s activities 
have done much to accentuate this wave; but the 
tendency was marked well before the Fund was 


„ment of the Fund: has set every school thinking, or 


thinking more intensely, on the national demand for: 
scientists and technologists, and the means within 
ite power, to assist in meeting that demand. It 
believes that this effect has spread far outaide the 
schools with which it hae dealt, and that during the 
next few years many of the smaller schools could 
make a valuable contribution to Britain's scientific 
strength provided they get the assistance they merit 
and need. 

In actual results the Executive Committee con- - 
cludes that the requirements of the next five to ten 
years will be secured in the schools that have been 
assisted, and that the total teaching spaces for 
physics and chemistry and the area pf teaching space 
per pupil more than thirteen years of age will both 
have been increased by about 50 per cant. Moreover, the 
improvement in facilities must have’a marked effect 
on the general quality of output, and the money now 
committed will vide for an increase of 3,500- 
-4,000 in boys and girls taking physics and ohemistry 
ab sixth-form vii In addition, while the Com- 
mittee is satisfled as to the practicability of a mathe- 
matics and science sixth ing 60 per cant of 
the sixth, it also notes that in nearly all the mde- 
pendent and direct grant schools -all boys are-to-day 
taught science at some stage in their education. 

Theee are encouraging observations which indicate . 
that these schools are capable both of offering & real 
contribution to the nation’s requirements for scientists 
and technologists ‘and .of furthermg “the general 
understanding of science and-the soientjflo a approach, 
which is no leas needed. Here alone is sufficient — 
ground for giving pause to attacks on the independent 
schools m the name of'perty political doctrine and 
m disregard of their contribution i6 Britain's strength. 
The Executive Committee of the Fund, moreover, in 
gixing up ite problem, worked through qualified and 
experienced assessors who visited som 220 schools 
out of the 445 which completed the Committee's 
questionnaire, and much of the interest of the report 
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lies in the considered: views of theee assessors which 
are set forth in an appendix. 

Analysing the replies received, the. asseasors note 
that large schools produce a higher proportion of boys 
in the mathematics and science mxth forms, and that 
the most frequently mentioned obstacle to increasing 
the quantity and improvmg the quality of science 
. teachmg was lack of separate accommodation for the 

sixth form. This obstacle was reflected in the head- 
master’s decision to lmit the numbers to match the 
capacity of the school laboratories; im the con- 
sequent tendency of parenta and boys to decide that 
«the boy should leave after studying phymos and 
chemistry to the Ordinary level of the General Cer- 
tifleate of Education, or that m the sixth form the 
boy should pursue a course of studies for which the 
school ia better equipped ; and in greater diffioulty 
in recruiting science staff. The assessors believe that 
by helping to increase the sixth form output, the 
Fund, although in operation concerned solely with 
buildings and apparatus, will produce more graduates 
from which the teaching profession can be recruited, 
and by improvmg the conditions for work will make 
science teaching attractive to more graduates. 
Furthermore, the provision of good preparation rooms 
and workshops is the first step to securmg the akilled 
laboratory assistants which many schools need. 

The assessors estimate that there may be in all the 
secondary schools ın England and Wales some 80,000— 
85,000 boys and girls in the mathematics and science 
sixth forms, of whom some 20,000 are in the mam- 
tamed schools. They suggest that while larger 
numbers taking soienoe will increase the size of the 
pool from which scientists, technologists and science 
teachers may be recruited, the mtroduction to science 
of more girls and boys m the lower part of the school 
will provide some of the increase from the abler 
individuals who might otherwise have elected to 
follow & different course of study. Again, restriction 
of entry to the mathematica and science sixths to 
those who may, with fair confidence, be expected to 
have highly successful university careers, resulta in 
exclusion of boys and girls who, under the stimulus 
of lively teaching m good conditions, may well 
develop latent potentialrties and become valuable 
recruita to industry whether or not they go on to 
universities. 

Apert from the promising results already achieved, 
the report indicates that the Fund is bemg operated 
on lines very similar to thoee which Dr. Willis 
Jackson and his colleagues recommend for dealing 
with the supply of teachers for technical colleges. 
The hope of progress lies nob so much in new or 
revolutionary measures as in the steady improvement 
of working oonditions, so that they satisfy the 
legitimate needs of men and women of first-rate 
ability and high ideals. The report suggeste that the 
contribution- of the independent schools to the 
nation’s needs for scientista and technologists is very 
far from bemg as negligible as it is sometimes repre- 
sented to be, and that it would be only common 
prudence not merely to refrain from disturbing or 
interrupting that contribution, but rather to seek to 
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augment by suitable measures the work which the 
Industrial Fund 1s doing to increase that contribu- 
tion. Lastly, the succeas of the Executive Committee 
of the Fund ın creating a mutual understandmg and 
identity of interest between industry and the schools 
augurs well for response to the emphatic appeal of 
the Willis Jackson Report for co-operation between 
industry and the technical colleges. The very success 
of the Fund’s work is, as the assessors rightly observe, 
& challenge to science teachers. It 1s no leas a obal- 


- lenge to the nation generally. If already many of the 


ablest boys in the schools who were formerly chan- 
nelled nto the humanities are now indeed turning to 
science, it must not be left solely to the science 
masters to eoe that their ministrations do not produce 
narrow specialists but help those with whom they 
are in contact to make of science the core of a 
balanced education. They will require the support 
and encouragement of a public opinion, fully aware 
of what is required and alert to check any doctrinsire 
attempt to frustrate or hinder this invaluable con- 
tmbution to one of the country’s most preasing needs. 


SCIENCE AND VALUES 


Modern Sclence and Human Values 

A Study in the History of Ideas. By Prof. Everett 
W. Hall Pp. x+483. (Prmoeton, N.J.: D. Van 
Nostrand y, Inc.; London: Macmillan and 
Co., Ltd., 1956.) 45s. net. 


E have had many books of late dealing with the 

relations of science and values in the age of the 
hydrogen bomb. The queetion of whether man's 
moral stature is capable of controlling the conse- 
quenoes of his intellectual achievernenta is 
. ever more acute. The answers given to it are for the 
most part didactic and unsatisfying. rne 
Hall’s “Modern Science and Human Values”, 
have a somewhat different approach, based on the 
history of ideas, presented in a logical and philosophi- 
cal framework. The general theme is that of the 
break-up of the unified Medieval picture of the uni- 
verse in which fact and value are both determined 
by an omnipotent God as set out in His revelation. 
The emergence of natural science in the Renaissance 
opened the possibility of determining facts by experi- 
ment and calculation, but left values without solid 
support. It was some realization of this danger that 
urged the churches’ resistance to the new knowledge, 
culminating in the trial of Galileo; but with their 
virtual failure the ibility of continuing to use 
divine ordinance to me value also failed. For - 
a while it seemed that the new science mi 16 succeed 
in the field of values also, and much of book is 
taken up with the history of the rise and fall of a 
scientific ethic based on Galilean or Newtonian 
physics. 

The work falls symmetrically into two perte, one 
on the history of science, and the other on values, 
and the progress of each is followed through five 
stages—Medieval, Renaissance, the Age of Reason 
(mainly during the eighteenth century), the Age of 
Romanticism (covering the nineteenth century), and 
the age. There is & good deal of over ing, 
80 Rousseau goes with Romanticiam and Ben- 
tham with the Age of Reason, which makes tho story 
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at times somewhat difficult to follow. There 18 also 
a curious eclecticiam. Aristotle is fully treated but 
Plato is not mentioned, though there is much about 
the Cambridge platonista. Hobbes is treated as a 
central figure but Descartes never a nor does 
Spmoza. Franklin and Pader d ch bee OF 
hearing amid a host of obscure eighteenth-oentury 
moraliste. These abeences show that Prof. Hall is 
concerned less with writmg a comprehensive history 
than with illustrating an argument. 

It is evident throughout that, as a good professor 
of philosophy, his concern is chiefly m the evolution 
of ideas about values, but the first section holds 
some interest for students of the history of science. 
Here there is no claim to uncover new material but 
rather, by & different arrangement of well-known 
facte, to bring oub connexions hitherto missed. 
Particularly useful is his runnmg together of economic 
theory with natural science. Aristotle’s economics, 
ee roterest, was as much 
rejected. ın Renaissance as his theory of motion. 
The central argument is that the attack on the theory 
of motion towards an end—the telos or accomplish- 
both science and 


its place. One interesting suggestion put forward, 


thet I have not seen eleewhere, is that Newton's: 


definition of quantity of matter, "aas arising from ita 
density and its bulk oonjointly", ts not so much a 
circular argument as an attempt to assoes the invar- 
iant in Boyle’s experiments on the compression of 
gases, and is thus the forerunner of conservation 
theories. The account of present-day science stops 
with Einstem’s theories, which are made to serve 
somewhat imoongruously as an introduction to 
i ecanomice. 
The seoond section, on human values, is more for 
historians of philoeophy and ethics. Hobbes’s denial, 
in his ‘Leviathan’, of all objective value save as 
vested by common surrender mto the hands of an 
arbitrary state is shown as the starting point of the 
attempt to make an ethic without God. Here Prof. 
Hall draws the distinction between voluntarist ethics 
—'good' is what I, or the Bible, or the king, say is 
d naturalist ethics, which is independent of 
any human command. The great advance of modern 
times, he claims, is the discovery that statements of 
fact and of value are of different kinds. As we read 
on we hope to find out what values really are, but we 
are doomed to disappointment. Prof. Hall’s history 
ends with the logical positivists who claim that 
statements about value are meaningless because 
unverifiable. He does not himself believe this, but 
what he believes is not history but philosophy, so 
that the answer will be in another book. 
J. D. Burwan 


THE CIVIL SERVICE IN GREAT 
BRITAIN 


Civil Service or Bureaucracy ? 
By Dr. E. N. Gladden. Pp. 224. (London: Staples 
Press, Ltd., 1050.) 21s. net. - 
this, his third book on the Civil Bervioe, Dr. 
Gladden gives a concise review of the structure of 
the Civil Service to-day, its evolution, conditions of 
service, methods of selection, training and 


the methods of control and of jomt ion and 
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other factors which determine its morale, before can- 
tmuing the discussion of the problem of adapting the 
Service to the changing needs of to-day on which he 
embarked a dozen years ago in "The Civil Service : 


-its Problems and Future". Ther discussion occupies 


the five chaptera which comprise the second part of 
the book; but the first part, while adding little to 
the contribution of various other volumes on -this 
theme during the past ten years, oontems some 
shrewd. criticiam and makes several sound comments. ` 
Moreover, Dr. Gladden’s book ingludes an annotated 
select bibliography, covering the more important 


_ Parliamentary papers, and also an index. 


For that reason alone, Dr. Gladden’s book is likely 
to be more useful than most other recent books on 
the subject in supplementing the report of the 
Priestley Commission for those seeking to gain some 
understanding of the function of the British Civil 
Service to-day and ite relation to the national welfare. 
To provoke such public understanding is one of Dr. 
Gladden’s main purposes in wri this book. He 
reiterates again and again the n for such under- 
standing and for a change m the public mind towards 
the Service. firmly against ill-informed 
criticism of the Civil Service, he points out that, in 
misrepresenting public administration to the people, 
the Press is obstructing the advance in effectiveness 
of popular government. Whatever improvements 
may be possible either in the Civil Service iteelf, or 
in the organization of Government, their effective- 
ness on an enlightened citizenship, well 
inf on political questions and capable of dis- 
cussing practical problems without excessive emphams 
upon emotional and sentimental factors. 

That condition has not yet been served, nor will it 
be easity or cheaply secured. Whether Dr. Gladden 
will be more successful than previous writers in 
reaching those quarters where it 1s most essential for 
public understanding to be increased is perhaps 
doubtful, but his book is a vary readable effort to 
that end and it gives clear warning of the 
that attend-neglect. As he rightly concludes, a Civil 
Service adequate to present needs will emerge only 
on the wings of a more liberal understanding. 

Dr. Gladden’s other main purpose is with the 
administrative aspect of the Civil Service, which he 
examines critically, and he offers again, but rather 
more diffidently, his suggestion of a mnel organ- 
ization board to watch over the patterns of 
the various departmenta and to control the flow of 
transfers according to needs so as to encourage a 
general level of opportamity throughout the Service. 
The idea behind the suggestion is to encourage and 
reward, genuine initiative by raising the level of staff 

and efficiency. Since Dr. Gladden first 


made this ion in 1945, the system of pro- 
motion pools facilitated this type of 
adjustment, but while there may still be opportunity 
for an i board such as he suggesta, the 


ecce outlook in the Civil Bervice.- Some of 
. Gladden’s views, m the chapter in which he 
advocates formation of a profeasional council for the 
Civil Service, are open to ohallenge—government 
ecientiste will scarcely allow to pass without comment 
the remark that their function is Toeearch, not 


‘administration—bub he rightly argues for official 


that the study of public administration 
isa activityeon the part of any Civil servant, 
M uai do cr ving Incas ct Cre ae 
incident is the threat offered to public freedom by 
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deficiency revealed m the constitutional system. . ^ 
More important, however, than Dr. .Gladden's 
particular proposals for reform is the way: in which, 
` fffmly and clearly, he points to weaknesses in the 
~ exjsting systent—to lack of vision, to short-mghted 
- economies, whether dictated by internal tradition or 
misguided external pressure and oritioism. On the 
principles of promotión he writes with sense, shat- 
" tering the’ nétion that we are compelled to choose 
between seniority and merit, for example. He sees 
cléarly the danger of bureaucracy, but above all hig 
book indicates the great contribution to the publio 
welfare which oould be made by & Civil Service 
staffed and trained to meet the new demands, given 
the sup of a public opmion, critical, alert and 
inf ‘and alive to the central fact, to which the 
last report of the Civil Service Commissioners testifies, 
that public respect and adequate remuneration even 
more than past traditions are the ‘essential factors if 
we are to recruit for the Civil Service in Britain men 
and women of the high ability and mtegrity ita work 

demands. R. BRIGHTMAN 


ENGLISH PLACE-NAMES 


English Place-Name Elements 

By A. E Smith. Part 1: Introduction, Bibliography, 
The Elemente A-IW, Maps. Pp. lvi+306. Part 2: 
The Elements Jafn-Ytri, Index and Mape. an 
Place-Name Society, Vols. 25 and 26.) (Cambri ; 
At the University Press, 1958.) 35s. net each volume. 


HE English Place-Name Society was founded in 

aar PAR a i eee 
glim volume of some 70 pages written by Sir Allen 
Mawer and called “The Chief Elemente used in 
English Place-Names”. .It was intended, as ita 
preface said, to provide a companion to the county 
volumes that were yet to appear, and it has proved 
an invaluable guide. Since that time, the Society has 
published twenty-four volumes dealing with nineteen 
counties, and other volumes are in active preparation. 
In view of the vast amount of material already assem- 
bled, the time seemed appropriate for “a new and 
more extensive study”, and the present two volumes 
are the result. 

They present & very striking testimony to the 
achievement of the Somety over the past thirty years 
or so. Such work as this can be accomplished only 
as the result of the most patient and meticulous 
scholarship guided by acute and critical judgment. 
Primarily, the elucidation of place-names makes a 
contribution to the study of language, but this is 
only & part of ite interest. The evidence of plaoe- 
names constitutes & major source for the history of 
early Britain, that is, for a period for which other 
sources are slender in amount and difficult to inter- 
pret; and the ramifications of this mterest concern 
the archwologist and the historical geographer. 
These present volumes combine the expertize of the 
philologists with an appreciation of the problems 
that confront the student of early society and early 
landscape in Britam. i 

The entries are arranged in the form of a dictionary, 
and the spece devoted to each varies from a single 
line to many pages ; a number of entries are, in fact, 
in the nature of long articles. hose dealing with by, 
ing, ham, tun, thorp and wic are of particular interest, 
and it is clear that the use and meaning of many 
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the application of tun to enclosure, then to farmgtead 
and ao to village-méant that tun came “to denote much 
the same kmd of settlement as hom formerly did", 
and so ham disappeared as & living élement in placé- 
name formation. The result is that ham pames are 
most frequently encountered in the south-east ard in . 
East Anglia, while tun or ton names are more charac- . ' 
teristic of the Midlands. It is through such drfficulties 
ag this that Prof. A. H. Smith threads his way with care. 
The entries are abundantly illustrated with examples ; ` 
cross-references are frequent, and full account is. 
taken of earlier views on this or that-pomt. ' id: 
The volumes are accompanied by a number o 
maps which indicate, among other things, the distri- 
bution of Celtic and of Scandinavian place-names. 
The last is particularly welcome. Isaac Taylor's 
map of 1863, so often used in the past, has at’ last ` 
been The work is happily dedicated to 
Prof. Eilert Ekwall of the University of Lund in 
Sweden. Ho is a vice-president of the Society, and 
his many contributions to the study of English names, 
icularly his “Dictionary”, have placed us all in 
is debt. 
The volumes provide not only a stock-taking of 
the work so far accomphahed but also a guide and 


stimulus for what isto come. The work of the English’ ` 


Place-Name Society constitutes one of the moet 
important projecta of scholarship, on a'national scale, 
that are afoot. It not only illumimes the dark places 
of our history but also furnishes a constant source of 
interest for those who travel about the countryside 
or look at its maps. The Society, and not least Prof. ' 
Smith himself, are to be warmly congratulated on ^ 
this tour de foros. a H. C. DarBY 


QUANTITATIVE NEUROANATOMY 


The Organization of the Cerebral Cortex 

By Dr. D. A. Shol. Pp. xvi+125. (London: 
Methuen and Co., Ltd.; New York: John Wiley 
and Sons, Inc., 1956.) 185. net. k 


Studles on the Cerebral Cortex (LImb!c Structures) 
By Bantiago Ramón y Cajal. (Translated from the 
Spanish by Lisbeth M. Kraft.) xi+179. 
(London: Lloyd-Luke (Medical Books), Ltd., 1955.) 
27s. 6d. net. . 


"eei Rs ee sendas for HH mE 
that leas is known about the cerebral cortex than 
any other mammalian organ; at the same time, the 
demand for an organized body of structural and 
functional knowledge had increased rapidly during 
the past thirty years. The neurologist, the paychia- 
trist and the electroencephalographer are continually 
asking the neurophysiologist questions about mam- 
malian behaviour which he cannot yet answer. 
Frequently, because the limrtations of neurophysio- 
logy are not fully comprehended, hypothesis is 
confused with established fact, and elaborate strus- 
tures of explanation are built upon what was never 
more than scientific speculation. 
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For this ‘reason I feel that Dr. Sholl's, excellent 
book. will interest & wide. variety of reeders.. This 
work provides a clearly stated review of established 
facta and hypo ing; both the structure 
and ion of the-cerebral cortex. In this mono- 
graph, Dr. Sholl stresses the limitations of neuro- 
histology, and provides a summary of his own 
contnbutions to this fleld. The latter are, in the 
writer's. opinion, of considerably more importance 
than their factual content, since they seem to 
mark the end of an era of descriptive histology 
and the. beginning of a quantitative study of 

oturen dos 
ein Evglish ‘translation, by Lisbeth M. Krathy-6t 
Cajal’s papers on the mammalian olfactory cortex 
is also now available, under the title ‘Studies on the 
Cerebral Cortex”. Cajal’s anatomical studies of the 
limbic system certainly the most compre- 
hensive and precise account available of what is now 
` called ‘the limbic system. Cajal was the master of 
qualitative micro-anatomy and there are few neuro- 
.phymologistá who have not leaned heavily upon his 
works. But while descriptive histology of central 
nuclei and tracta has proved invaluable to an under- 
standing of the more primitive functions of the 
nervous system, history shows that it has contributed 
little to our present understanding of the cerebral 
cortex. 
It is not possible at present to link up such scanty 
knowledge as we have of cortical function with the 
- available micrp-anatomical data, and in fact Dr. 
Sholl is forced through no fault of his own to present 
his review in two independent sections, dealing separ- 
ately with structural and functional information. 
' I&,is only within recent years that physiological 
study of the cerebral cortex has become quantitative 
im nature; the recent development of quantitative 
micro-anatomy may well prove the essential step 
toward an understanding of normal and abnormal 
cerebral function. B. Darina BURNS 


INTERNATIONAL METEOROLOGY 


Scientific Proceedings of the International Associa- 
tlon of Meteorology, Rome, September 1954 
(International Union of Geodesy and Geophysica, 
Tenth General Assembly.) (Publication AIM No. 
10/o.) Pp. xiii+594. (London: Butterworths 

Scientific Publications, 1956.) 80s. 
, | *HIS publication is the official report of meetings 
held as part of the tenth general assembly of the 
International Union of Geodesy and Geophysics. 
While most of the one hundred and four papers stated 
to have been read are apparently reported in full, 
eome are merely given in title and many in a.short 
abstract. Against some of these nominally reported 
papers there is stated the periodical in which a full 
` account was destmed to appear. 

The meetings, apart from the presidential address by 
Prof. K. R. Ramanathan, were divided into eighteen 
colloque on specific subjects, ranging from cloud 
physice to numerical prediction of the preesure 
distribution. The pepers relating to the distribution 
and transport of oxone in the atmosphere seemed to 
me to be the best. The presidential address is a 
notable survey of this subject right up to date at the 
time of delivery. The outlines of a picture of the 
transport of ozone from the region 20-30 km. high 
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. where it is produced by photochemical action on . 
+ oxygen tò the lower atmosphere are beginning to take 
^ shape and ozone to be used as a tracer to reveal the 
`a Dr. Schumann of South Africa put forward a strong . 
plea for the formulation, by a world conference, of an 
. international co-operative plan to guide meteorolog- ` 
cal research for twenty years or more. . This proposal 
-met with strong opposition from the- audience of 
freedom-lovmg research workers." On a more practical 
level he demanded much greater. co-ordingtion, sim- 
plicity, and uniformity in the publication of meteoro- 
logical information, rightly pomting out ‘the loss of 
time mvolved in searching for data at present. He 
^ ghould be given strong support in this by ‘the World 
Meteorological Organization, one of the functions of 
which 18 to co-ordinate publcation arrangements 
between meteorological services. Perhaps unfortun- 
ately, he seems to have attempted to urge too much 
and, moreover, to have gone out of his way to attack 
that document beloved of so many rneteorologists, the 
synoptic cnart. 

Other subjects than those mentioned which were 
treated very fully at the meeting were radiation and 
the mechanics of the general circulation. The 
meteorology of the lowest layers of the atmosphere at 
normal breathing-level was the most conspicuous 
absentee. Although there has been at least one 
instance of & new idea of basic importance bemg first 
put forward at a meeting of the International Associa- 
tion of Meteorology, it seems unlikely that the event 
will often be repeated. Authors are unlikely to wart 
three or more years for such congresses to publish 
their new ideas. The most useful functions of con- 
greases seem to be personal intercourse of research 
workers from all over the world and the preparation 
and later publication of surveys of the current state 
of knowledge. G. A. BULL 


KEEPING UP WITH LOW- 
TEMPERATURE PHYSICS 


Progress In Low Temperature Physics 


Edited by Prof. C. J. Vol. 2. Pp. xi+480. 
(Series in Physics.) (Amsterdam: North-Holland 
Publishmg Co y; New York: Interscience 


mpen 
Publishers, Ino., 1957.) 42 guilders; 845. 


the past year or two, the closely related 

topics of low-temperature physics and solid- 

state physics have been exhaustively reviewed: we 
have had three volumes of “Advances in Solid State 
Physios", the four relevant volumes of the new 
"Handbuch der Physik", and now here is the second 
volume of Prof. Gorter's ‘“Progress in Low Tempera- 
ture Physics”. Even before the appearance of this 
last, the point had been reached where at least two, 
and often three or four, lengthy and up-to-date review 
articles were available on most of the major topica in 
these fields, and it is a measure of Prof. Gorter’s skill 
as an editor that he has succeeded m choosing for his 
second volume a number of topics which have not 
recently been treated elsewhere. Perhaps inevitably, 
the result has a somewhat heterogeneous appearance. 
As Prof. Gorter himself remarked in his preface to the 
previous volume, low-temperature physics nowadays 
constitutes a ‘transv&ree section’ of paragraphs from 
many different chapters of physics, and it is debatable 
whether a useful purpose is served by bringing to- 
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gether in one volume a miscellaneous collection of 
such paragraphs, out of their natural contexta and 
having little in common but a particular range of 


temperatures. 
In fact, however, some unity has been given to. 


the present series by concentrating largely on one of 
the classic problems of this fleld: the behaviour of 
helium rteelf. In the present volume, as in its pre- 
decessor, almost half the space is devoted to the 
proportia o Letina at 10y Vern In the solid, 
quid and gaseous phases. Ven Dijk and Durieux 
review the evidence leading to the Leyden 1955 

vapour-preasure scale, and also discuss briefly the 
American 1056 scale. It is lamentable that there 
should be at present two ‘rival’ ture scales, 
and unfortunate that Keller’s criticisms of the Leyden 
scale appeared too recently to be considered in this 
review. Other articles discuss the properties of 
liquid helium in alite, in films and below 1° K., and 
of solid helium. Lastly, there is a lengthy discussion 
by de Boer of ‘solid-like’ models of liquid helium, 
which to some extent complements the more realistic 
but leas rigorous approach described by Feynman 
in the previous volume. 

In contrast to this liberal treatment of helium, the 
other classic problem of low-temperature physics, 
superconductivity, is represented here by only one 
short article on superconducting alloys and com- 
pounds. Indeed, m the two volumes together, five 
times as many pages are devoted to the properties 
of helium as to guperoonduotivity. This presumably 
reflects editorial policy : it need scarcely be said that 
it in no way reflects the relative amount of progrese 
to be reported in the two flelda. 

The remaining seven articles cover a miscellany 
of topice, Including conduction in metals, properties 
of semiconductors, the de Haas-van hen effect, 
paramagnetic relaxation, the rere nuclear 
orientation, and lattice specific heete, and moreover 
they differ rather widely in level of presentation. In 
view of this, it is diffloult to recommend the volume 
unreservedly to a general audience. 'Thoee working 

on the properties of helium, however, 
will no doubt find ib & useful ion to the 
previous volume. R. G. CHAMBNBS 


PERCEPTION AND UTILIZATION 
OF LIGHT: 


Radlatlon Blology 

Edited by Alexander Hollaender, with the oo-opera- 
tion of Sterlmg B. Hendricks. Vol. 8: Visible and 
Near-Visible Light. (Prepared under the Auspices of 
the Commibtee on Radiation Biology, Division of 


Biology and National Research Council 
—National Academy of Sciences, W: D.C.) 
Pp. viii 4-766. MoGraw- Hill bling 


Company, Ltd., 1950.) 75s. 
HE subject of this volume is of special signiflo- 
ance because the transformations of energy with 

many essential components of living organisms are 
maei do adiac in tha. Visible Gnd near wisthls 
spectrum. The variety of problems under mvestiga- 
tion which belong to photobiology is very large 
indeed, and it might seam too much to expect that all 

i i volume. Yet, 

here, the sub- 
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The first three chapters deal wrth physical problems ; 


' first a discuagion of energy exchanges mvolving atoms 


and molecules, where the use of potential 
is developed m relation to the theory of absolute 
reaction rates. This is followed by & most valuable 
expoartion of the physiœ of light absorption by mole- 
cules; two importent classes of biological pigments, 
carotenoid (polyene) and tetrapyrrolo pigments 
(ehlorin and porphin), are dealt with. This chapter 
gives an account of some dramatio achievements in 
this field. Thirdly, there is a longer section on the 
practical physics of the radiant energy, which is most 
ably presented. The next four sections deal with 
photosynthesis : the quantum requirement, the mech- 
ee of photosynthesis, the of the pig- 
the formation of chlorophyll in -the plant. 
The pean on the mechanism of photosynthesis 
where the physical, physiological, and biochemical 
approaches are combined is well documented and of a 
distinctly individual character. The part played by 
light in the nitrogen oyole of plant growth is discussed 
separately. I think the climax is reached in Chapters 9 
and 10, which give with masterly authority accounts 
of photogropism and 
well sustained in the fo 
ennhon Caddie relati oF leva Uo Ms 
of the cell. The next two chapters are concerned 
with eyes. Although the account of electrical 
PORA oe ee E i oranin, 
was sorry not to find more about human oolour 
vision, more about the biochemistry of visual pig- 


ments and just & little about quan: niai. Duct. 
for aspects analogous to these have whole sections 


devoted to them m . The account of 
invertebrate photoreceptors is of & quality which 
whets the appetite for more (actually, we are promised 
this by the contributors next year); this chapter, 
together with the second, on excitation of polylenes 
and porphyrins, are perhaps largely responsible for 
the unique character of the book. The last contribu- 
tion, on the old-established subject somewhat 
strangely known as ‘photodynamic action’, contains 
recent material which is fundamental both to photo- 
biology and to radiobiology as a whole. On the 
use of the various iub ds deflning absorption 
and extinction odefficienta, mformation is scanty and 
it is not collected together in any one section. We 
are given good descriptions of the natural pigments 
and-their absorption spectra but the reader may find 
difficulties with the quantitative data. The usual 
convention has been to employ common logarithms 
in extinction coefficients and natural logarithms m 
absorption coefficients. The curves given for the 
chlorophylls have the ordinates labelled absorption 
but the values are in common logarithms: thus the 
reader may be ed to consult other literature 

. I would have weloomed some selected 
tables of extinction coefficients for several of the 
ama onn yi ET a hoes ior ui. 
editors concerned with spectroscopic data to allow the 
publication of date in tabular form rather than, or in ' 
addition to, the curves from which it is both difficult 
and tiresome to get values for different wave- 


lengths. 

The editor and his distinguished co es are to 
be congratulated on their skill in this 
volume, which is & valuable addition to literature on 
general biology. It should appeal to a wide range of 
advanced students. Though the contributions were 
mainly completed m 1951 they are an indispensable 
guide to ourrent research. Rosmer Hirn 
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ADVANCES AND PROBLEMS IN 
NUCLEAR ENGINEERING AND HOT 


LABORATORY EQUIPMENT 


(IN FIVE VOLUMES) 


Vol. 1. ADVANCES IN 
NUCLEAR ENGINEERING 


Vol. 2. ADVANCES IN 
NUCLEAR ENGINEERING 


Vol. 3. HOT LABORATORY 
OPERATION AND EQUIPMENT 


Edited by 
John R. Dunning and Bruce R. 
Prentice 


These three volumes form the Proceedmas of the 


Fully illustrated. 

Vols. 1 & 2 £6 63. Od. ($18.00) each 
Vol. 3 £7 ($20.00). ° 

Set of three vols. £15 15s. Od. ($45.00). 


COPIES ON 14 DAYS APPROVAL 
WRITE FOR FULLY DESCRIPTIVE LEAFLET 


PERGAMON PRESS 


LONDON NEW YORK 


4 & 5 Fitroy Square, London, W.1 


Vol. 1. PROBLEMS IN 
NUCLEAR ENGINEERING 
Vol. 2. REACTOR 
OPERATIONAL PROBLEMS 


Edited by 
D. J. Hughes, Stuart McLain and 
Clark Williams 


taal organczations under contracts with the 
Atomic Energy Commummon. Many of the papers 
zunumarue the work carried out by several groups 
of people, 
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produoed oil diffusion le of pumping speeds of 
80 to 20,000 litres pot oct eat bat 
tho order of 107* mm. Hg. 


Fer further infermation regarding this equipment, please send 
your enquiries to Leybold Vacuum Sales Ltd., Dept. N.P. 
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The new MERVYN-HARWELL SQUARE 
WAVE POLAROGRAPH MARK III. com- 
bines in one Instrument, all the 


special needs of the Polarographer 
who wishes to exploit fully the ex- 
ceptional merita of this outstanding 
Analytical Technique. 


€ Extreme Sensitivity 
@ Exceptional Selectivity 
€ Completely self-contained 
€ Great Versatility 
€ Ultimate in convenience 
@ Resolves 20 m.v. 
, “ot € Built-in cell, thermostat 
Tees : Nitrogen supply and recorder 
| Bb: € Reversible and Irreversible 
reactions 
€ All controls located and 
for rapid and accurate operation. 
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Valency and Molecular Structure 
By E. Cartmell and Dr. G. W. A. Fowles. Pp. xi+ 
256. (London: Butterworths Beientiflc Publications ; 
New York: Academic Prees, Ino., 1956.) 32s. 6d. 
HE authors gay in the preface that inorganio 
Tes is unpopular in Britain because 
it includes so many facta, a failing which it shares 
with organic chemistry, and that ıt can be made 
more attractive by discussing the facta in the light of 
crystal chemistry and valency theory. The resulta 
from both these flelds are subject to periodical 
revision, and this has occurred in parts of the text 
of the book. On p. 169 the bond angle and inter- 
planar angle in hydrogen peroxide are given as 97° 
and 94° but the figure on the next page shows them 
as 101-5° and 106°, and on pp. 107 and 168, the bond 
angle is given as 1044°. This makes the argument 
for a tetrahedral leas convincing. The 
statement on p. 169 that steam is about 10 per oent 
associated is obviously wrong. There is a danger 
that & student taught too narrowly on such limes will 
memorize a fund of information which will very soon 
be obsolete. 

The book opens with an account of Bohr's theory 
in which the quantizing relation is due not to Bohr as 
stated, but to W. Wilson, and it is an accelerated 
and not simply a moving charge which radiates 
energy. The mtroduction to the wave theory 1s good, 
but the solutions to the equations can only be stated. 
Studente of chemistry need to know the mam resulte 
before they can be expected to understand a detailed 
treatment, but some of the results are given very 
briefly ; two pages suffice for the treatment of the 
hydrogen molecule by the valency-bond method. 
The sketch of the molecular orbital method is good 
and the chapter on directed valency and hybridiza- 
tion should convey some understanding of the 
Principles. The diagrams are particularly clear and 


The third part, dealing with some flelds of applica- 
tion, is good, and if the reader does not understand 
parts of it the references given will enable him to 
look up the original literature, which in many cases 
he will find even leas mtelligible. The book on the 
whole gives & readable and useful summary of the 
subjects of which it treats and will be helpful and 
interesting to students of chemistry. 


J. R. PARTINGTON 


Quantitative Chemical Analysis 

By Oumming and Kay. Eleventh edition revised by 
Dr. Robert Alexander Chalmers. Pp. xvi+540. 
(Edinburgh and London: Oliver and Boyd, Ltd., 
1950.) 30s. net. 


D eve Desin theories and methods of 
analysis have been widely extended over recent 
years, making analytical chemistry a complex subject 
comprising such individual topics as radioactivity, 
polarograpi y: chromatography, emission spectro- 
scoopy flame photometry. In order to cover each 
subject adequately, individual text-books would be 
neoeesary for each branch of analysis, but for the 
convenience of university students one book dealing 
with some aspecte of all methods of analysis is useful. 
It ia to such & class of text-book that this revised 
edition of "Quantitative Chemical Analysis” 
belongs. 

The subject-matter of the book is divided into the 
usual sections—the use and care of apparatus, 
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volumetric, gravimetric and gas analyses. Each 
individual analysis is well described, both in its 
introductory note and in its practical application. 
Sections rewritten include a brief, but-by no means 
complete, account of the underlying theories of pre- 
cipitation, and the chapter relating to oolorimetry. 
Considerable improvement on previous editions can 
be detected throughout this latter chapter, both in 
the general classification of the meth &nd m the 
inclusion of some of the more modern colorimetric 
methods of analysis at present in use. It is, however, 
disappomtmg to note that the premsion of the 
methods described is not noted. The inclusion of the 
short section on ethylene diamme tetra-acetio acid, 
the new versatile reagent for volumetric and oolom- 
metric analysis, is worthy of mention. The final 
chapter of the book summarizes some of the modern 
physico-chemical methods of analysis. Another 
innovation worthy of mention is the inclusion of 
additional specialized reading matter, appropriately 
placed at the ends of certain chapters. This is 
particularly useful to the student who wishes to 
extend his knowledge beyond the scope of this book. 
The revised edition of “Quantitative Chemical 
Analysis" still continues to be of use to the student, 
but is.not sufficiently detailed for the research or 
advanced worker. K. FÆLD 


The Principles of Therapeutics 
By Prof. J. Harold Burn. Pp. ix+278. (Oxford : 
Blackwell Scientific Publications, 1957.) 275. 6d. net. 
HE Department of Pharmacology in Oxford is 
a very active one, and & great spate of pub- 
lications comes from it. Prof. J. H. Burn’s lectures to 
medical students m Oxford have now been published 
in a short and readable book. It starta with a quota- 
tion from Chaucer and a short section on the pic- 
turesque origins of materia medica leading to a dis- 
cussion of the position of drugs to-day. This is followed 
by about ten chapters dealing with acetylcholine and 
adrenalme and noradrenaline and histamine and the 
substances which modify their actions. This is much 
the best part of the book. It gives & stimulatmg 
account of the striking way in which pharmacologists 
have been able to make fundamental contributions 
to physiological knowledge. Oxford has played a 
leading part in these advances and these chapters are 
richly illustrated with data obtained there. 

The reet of the book contains & summary of those 
other perte of pharmacology which the medical 
student must learn, enlivened by accounts of how 
some recent discoveries have been made. For 
example, the story of ergot is well told; and the 
work which led to the introduction of thiouracil into 
medicine is described in detail. The effecta of alcohol 
are discussed at some length and the problems of 
sterilization receive original treatment. 

When Prof. Burn went to Oxford he undertook 
to give instruction in ‘Pharmacology and Principles 
of Therapeutics". He has taken the second part of 
this title for the name of His book, but this choice 
lectures, but they deal with pharmacology with little 
more than the usual references to the application of 
pharmacological knowledge in therapeutics. It has 
become well-nigh impossible for one man to be an 
authority on both logy and therapeutics, 
and the subjects are taught by two men working 
together. This book calls for a complementary 
volume written by a clmician. J. H. GADDUM 
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THE MULLARD RADIO ASTRONOMY OBSERVATORY, 
CAMBRIDGE 


By M. RYLE, F.RS. 


"[ HE expansion of the resoarch programme in 
radio astronomy, which was started in 1046 at 
the Cavendish Laboratory, has involved the use of 
increasingly large areas of land. With the letion 
of the four-aeri&l radio telescope in 1953 it became 
clear that farther de ta on the present site 
were impracticable, and plans were made for the 
establishment of a new Obeervatory at which the 
work might be extended. 

A satisfactory arte was eventually found some five 
miles south-west of Cambridge, and work on the 
construction of the new O was started in 
June 1956. This development has been made possible 
by & generous benefaction from Mullard, Ltd, and 
by a grant from the Department of Scientific and 
Industrial Research. 2 

The new Observatory, which will be known as the 
Mullard Radio Astronomy Observatory, will remam 

' part of the Cavendish Laboratory, and will eventually 
include all the radio astronomical work at Cambridge ; 
for the next two years, however, the existing site will 
be retained so that the programmes now being carried 
oub with the instrumente may be finished. 
The buildings for the new Observatory are now com- 
plete, and the installation of two of the new instru- 
mente is well under way. A ceremony has been 
arranged for July 25, at which Sir Edward Appleton 
wil formally open the Observatory. 

The site oonsista of a tri piece of level 
ground covering about 180 acres, which will allow 
the use of aerial systems extending up to 3,500 ft. in 
an east-west direction, and up to 2,000 ft. in a north- 
south direction. In addition to the laboratory 
building which will house the greater part of the 
electronic apparatus and offices, other i are 
available to provide workshop and storage facilities. 

The serial systems, as in all radio astronomical 
work, represent the major item of expenditure, and 
also involve the most difficult problems of design. In 
the present mstallation rt waa decided not to proceed 
with the construction of a single large general- 
type of instrument, such as thoee at Jodrell Bunk, 
Leyden, Harvard and Bonn. Instead, plans have 
been made for the construction of a number of 
specialized mstruments, each designed to investigate 
& particular type of problem. In this way it seems 
possible to build more powerful instrumenta at oon- 
siderably smaller cost. 

Of the two instrumente now being built, one is 
intended for the study of radio stars, and the other 
for the investigation pf the continuous galactic 
radiation at a long wave-length. 

The farther study of radio stars involves two basic 
requirements: the instrument must have a high 
angular resolution so that adjacent sources may be 
distinguished individually, and it must possess a 
large ‘collecting area’ i order to detect faint sources 
without an mconveniently long integraiion time. 

With conventional methods requirements are 
conflicting: the use of a short wave-length to 
improve the resolution involves greater detection 


problema, since the flux from the source and the 
sensitivity of present types of receiver both decrease 
with decreasing wave-length. The use of a longer 
wave-length allows serials of larger physical mze to 
be constructed economically aince the permissible 
errors in the ‘figurmg’ and the spacing of the wires 
m the reflecting surface may be mcreased ; 1b may, 
however, still ramam difficult to achieve a sufficient 
reeolving power. A wave-length of 1-7 m. was chosen 
as the beet compromise for the radio star mstrument, 
and both the resolving power and tho collecting area 
are to be increased by & new technique which is best 
deearibed as ‘aperture synthesis’. 

The number of radio stars which oan be resolved is 
determined by the primary reception pattern of the 
system, but the use of mterference fringes within the 
primary pattern has been found valuable in dis- 

ishing between the radio stars and irregular 
features in the background radiation, and in dis- 
criminating between classes of radio stars having 
different ‘surface brightness’. It also allows improved 
positional accuracy. The new radio-star mstrument 
has therefore been designed to operate primanly as 
an interferometer. 

The other instrument now being built also makes 
use of the prmoiple of aperture synthesis to produce 
what is effectively a ‘pencil beam’ system; it 18 
designed to study the distribution of the intenmty 
of the galactic background radiation at a wave- 
length of 7-9 m. Obeervations with high resolution 
have been made at shorter wave-lengths, but they 
have been Innited by lack of sensitivity to regions 
comparatively close to the galactic equator. Obser- 
vations at high galactic latitudes at longer wave- 
lengths have revealed many unexpected features, 
but the detel available has been restricted by; the 
poor resolving power. Fo 

The new instrument is intended to provide & large 
resolving power with sufficient sensitivity to inves- 
tigate these high-latitude regions, besides obtainmg 
observations near the equator to compare with those 
at shorter wave-lengths. 
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Tig.1. Diagram toillusiraie the pnnotples of ‘aperture synthesis’ 
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Aperture Synthesis 


Consider the formation of the reception pattern of 
& normal aerial such as & mirror or an array of 
elementary dipoles connected by feeders. Such an 
aerial aperture may be regarded as being made up of 
a number of small elements ag shown in Fig. 1, in 
which electromotive forces of complex amplitude 
6,63... 6a... are excited by the incident wave. 

The magnitude |B| of the output voltage is then 
given by: 

|E|* = [Ze] [Zew]* 
N xN 

= Xjex|* + Zerin" 

= Ejen] + Leal lex| 008 pum 
where is the phase differenoó between 6, and 
Cm: dO Teoeption of the aerial arises from 
the variation of * as the relative phases of the 
electromotive forces alter with the direction of the 
incident wave-frant. 

If the- sdurce of radiation remams constent, the 
game regulb can be achieved by usmg only two 
elementary aerials and arranging that they are moved 
to take up, in succession, all the positions of the 
elements in the real &erial; the addition of the terms 
lex|* and |ex| lem| 008 gam obtamed in this way 
i equivalent to the use of the real 


acrlal method. 


operation. ' B. oit 
The measurement of Xfe,|" in- 

volves simply the measurement of 

the power received by one of the 
elementary aerials. The oros- 
product terms |¢,| |¢m| 008 pam may 
be measured by connecting the two 
elementary aerials to & phase- 
switching receiver of the type 
described by Ryle’. If the length 
of one of the connecting feeders 18 
increased by a quarter of & wave- 
iet, ven tie quang ea ee) 
Bin gam may also determined ; 
both quantities are required for the 
summation of the cross-product 
terms with modified values of pam- 
If the phases are altered in such a 
way as to introduce a progressive 
phase variation across the aperture, 
then the summation will yield a 
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reception pattern which is the 
same as that given by rotating tho 
real aerial. The reception pattorn 
can thus be moved to different 
directions amply by calculation 
and without the need for new 
measurements. 

lt can be seen from Fig. 1 that 
many of the arrangements of tho 
elementary serials are identical ; 
apart from requirements of senal- 
tivity, it is therefore unnecessary 
to repeat obeervations m. which the 
relative positions of the two ele- 
mentary serials are the same, 
providing that the amplitude meas- 
ured for each relative position 18 
sealed by & factor pro ional to the number of 
times that that parti spacing and orientation 
oocur. In order to synthesize a line aperture, 
for example, a triangular grading of the measured 


L| 


terms is required; a square aperture requires 
a two-dimensional grading m the form of 4 
pyramid. 


If an aperture 1s split into N elements, correspond- 
ing to the use of two movable aerials each of which 
has an area l/Nth of that of the synthesized 
aerial, then it can be shown that it 1s necessary to 
measure 2N cross-product terms. Once these terms 
have been measured it is possible, purely by com- 
putation, to deduce what response the whole aerial 
would give in any direction withm the reception 
pattern of one of the elementary aerials. Since the 
reception pattern of the whole aerial has a solid 
angle 1/Nth of that of the elementary aerials, a real 
aerial would have to be set in N separate directions 
to obtam the same information. With a given 
integration time, the trme taken to scan the sky with 
the aerial synthesis method is therefore of the same 
order as that with a large aperture. 

There ıs no reason why the two elementary aerials 
should be of the same size ; m the present mstrumenta 
two-dimensional motion of the elementary aerials has 
been avoided by using & small aenal which moves 
along a north-south line m conjunction with a long 
fixed aerial which m mounted east-west and which 
occupies a whole row of the element poartions. While 
this method involves the construction of an serial of 
larger area, & long narrow aperture running east—weet 





aerial railway tracks of the radio-star 10 
fixed aerialis of similar construction but Is 1,450 ft. in length 


end 





Fig. 4. Pari of the fixed aerial of the ‘pencil beam’ system 
oan be built very much more economically than a 
square aperture of comparable size, since it may be 
supported at many pomts on the ground, and rotation 
about the long axis can be achieved without the need 
for high structures. In addition to sumplifying the 
mathematical processes of record-syntheais, this 
method decreases the total time of observation in 

systems, where scanning m right ascension must 

use of the Harth’s rotation. The method has 
been used at Cambridge in a smaller pencil beam 
mstrument built by Blythe. 

It can be seen from Fig. 2 (a) that the 
described is equivalent to the croas-serial of Mills, but 
it haa two important practical advantages : first, itis 
not necessary to phase the elements of the north- 
south aperture, aince scanning in declination is 
accomplished in the proceas of computation; and 
secondly, ıt becomes practicable to construct systems 
of considerably greater sensitivity, since for equrv- 
alence the ares of the north-south arm of the oros 
must equal the area covered by the movmg seral. 

The synthesis of an interferometer may be achieved 
m a similar way by taking measurements with a peur 
of elementary aerials arranged to occupy, successively, 
all positions ın two separated apertures. The practical 
system which has been adopted is shown in Fig. 2 (b) ; 
a long fixed aerial running east-west has again been 
used in conjunction with a smaller aerial moving 
along & north-south Ime. 
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The New Instruments ` 

The radio-star interferometer, which is designed 

for a wave-length of 1-7 m., comprises a fixed east- 
west aerial 1,450 ft. long and 65 ft. wide ; the moving 
aerial is 190 ft. long ın the east-west direction and 
65 ft. wide, and moves along north-south railway 
lines which are 1,000 ft. in length. Both serials are 
oylmdrical parabolas made as in the earler Cam- 
bridge mterferometer’ by stretching wres across 
parabolic tubular steel frames which oan rotate about 
an east-west axis. 
- The resulting envelope pattern will have a width 
to half mtensity of approximately 25 x 85 min. of arc, 
and this will oontam an interference pattern in tight 
ascension having a lobe separation of about 8 min. of 
arc. The equivalent ‘collecting area’ of the mstru- 
ment will be approximately 190,000 sq. ft., which will 
provide considerably greater sensitivity than any 
previous radio-star instrument. The main structure 
of the moving aerial and the railway tracks are shown 
in Fig. 3; the construction of the long fixed aerial, 
which is now bemg assembled, is annilar. 

The ‘pencil beam’ system for galactic study is 
designed for a wave-length of 7-0 m, and uses a 
fixed east-west aerial 8,200 ft. long and a movmg 
aerial which has a range of 1,700 ft. Hach aerial is 
in the form of & corner reflector having an aperturo 
of 40 ft. The reception pattern of the instrument 
will be approximately 1° x 1° to half intensity, and 
the equivalent oollecting area is approximately 
200,000 aq. ft. Part of the fixed serial ia shown in 
Fig. 4. 

The operation of both mstruments will involve a 
large amount of mathematical computation to syn- 
theaize the recorded data. The co-operation of the 
University Mathematical Laboratory has been sought, 
and methods have already been developed for the 
synthesis on EDSAC of the records obtained with 
the earlier instrument of Blythe; similar methods 
will be employed for the new instrumenta. 

In addition to the two large radio telescopes which 
are now being built, the area of level ground which 
is available wil make possible many investigations 
employing stmpler systems of high resolving power ; 
it 18 hoped in this way to extend a number of lines 
of work which have been investigated at the present 
site. 

1 Ryle, M., Proc. Roy. Soc., A, S11, 851 (1962) 
* Mis, B. Y., and Little, A. G., Austral. J. Phys., 6, 272 (1055). 
* Bylo, W, and Hewish, A., Mem Hoy. Astro. Soc., 67, 97 (19065). 


THE RED ALGAE (1906-56 AND AFTER) 


By Dr. KATHLEEN M. DREW 
Department of Cryptogamic Botany, University of Manchester 


YLIN'e!first work on the red algae Zur Kenntnis 

einiger schwedischen OChaniransia-Arten" was 
published in 1906, and now, at the end of 1956, 
seven years after his death, the long-awaited publics- 
tion of his last work “Die Gattungen der Rhodophy- 
oeen"* is welcomed by algologista and doubtless by 
other botanists as well. ee ee 
period between the appearance ‘of these two works 


*O0.W.K. Gloernps Forlag, Lund. 125 Bw. Kr., or eloth bound 
135 Sw. Kr. 


represent a definite period of advance in the study of 
this interesting group of plants, and, although his 
interests were by no means confined to the Rhodo- 
phyte, Kylin was one of the main contributors to this 
progress. The resulta of previously published 
researches form & substantial part of this new book ; 
but even those fortunate enough to possess some or 
all of the earlier papers will find it of great help to 
have the material gathered together in the appro- 
priate order in one volume. This had been done 
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previously in the now unobtamable “Anatomie der 
Rhodophyoeen” of 19873; but apart from the intro- 
duetory section, the arrangement in the new volume 
is primarily on a taxonomic basis, and more oon- 
venient to use. In this arrangement, it reaembles 
volumes of the ‘‘Pflanzenfamilien”, for which series 
this book was planned originally. 

While of the book under review with 
the first edition of the Rhodophycese in that series by 
Schmitz and Hauptieisch' shows what advances 
have been made by comparatively few workers since 
the date of the earlier volume, oo i between 
this book and Kylin's book of 1937 is disappointmg 
in showing little change. Instead of a new approach, 
there is little alteration of those parts of the older text 
which are used again, although publications calling 
. for & modification of previ views had 
a for example, Svedelius’s* classical work on 

and all this implied. Among lees important 
statements, the assertion that the haploid number of 
chromosomes in haplobionte is 8—10 and in diplobionts 
20, and that a spireme existe in prophase of nuclear 
division may be cited as examples. 

Kylin made considerable contributions to our 
knowledge of the cytology, physiology, anatomy, 
morphology, taxonomy and olassifloation of the 
Rhodophyta ; but in this book, as ite name implies, 
1b is primarily the bearing of his anatomical and 
developmental studies on taxonomy and classification 
that is the mam theme. These researches, published 
in papers in 1923*, 1928* and 1980’, together with 
others such as those on the Gigartinales’, Rhody- 
meniales* and the Delesseriaceae!®, led to rearrange- 
ments and refinements of the earlier systems of 
classification, mainly those of Schmitz, and resulted 
in & more natural grouping of families. Schmitz, on 
the basis of the development of the carposporophyte, 
had recognised the Nemalionales, Gi 
Rhodymeniales and Cryptonemiales at the end of the 
last century, and following the same line Oltmanne! 
separated the Ceramiales from the 
At that time nothing was known of the sequence of 
somatic and nuclear phases of the life-history. Never- 
theleas these five orders are still and to 
them Kylin* added a sixth, the Gelidiales, for the 
single family the Gelidiaceae. He removed this 
family from the Nemalionales on the assumption 
(not yet proved or disproved) that the presence of 
tetraspores implies a diphasic nuclear cyale. Since 
then other have been erected, the Sphaero- 
coccales, by Sjostedt, the Bonnemaisoniales 
J. and G. Feldmann'*, the Acrochaetiales by Feld- 
mann!* and also the Nemastomales Kylm™ 
hunself; but m this final work Kylin acknowledges 
the five orders of his predecessors and his own Geli- 
di&lea. While at the time he erected this order there 
may have been some justification for ib, it is not clear 
why he retained ib in the light of modern work on 
other Nemalionales. 

From his work on the development of the carpo- 
sporophyte, Kylin came to hold very definite views 
about the auxiliary cells of the Florideae and made 
the presence or absence of what he termed typical 
auxiliary ocells, as well as their position, a basis for 
delimiting the orders, as reference to p. 81 will show. 
There are students of the red algae, including the 
veteran scientist Svedelius't, who do not entirely 
support Kylin’s views about the auxiliary cell, but 
who nevertheleas would probably accept his major 
groupings in the absence of a better system. The 
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establishment of such a better system ghould-be one 
of the aims of the next generation of workers, each 
related assemblage being given monographio treat- 
ment, and as many characters of diagnostic value as 
possible found. The Nemalionales would repay such 
treatment for ıt appears to be a heterogeneous 
assemblage, including both very simple and highly 
elaborate types, whether they be considered from the 
point of view of vegetative construction or reproduo- 
tion. Further, Fritach!’ (p. 656) pointed out some 
years ago that the beams of distinction used by 
Kylin for separating the Cryptonemiales and Gigar- 
tinale, namely, whether the auxiliary cell 1s a normal 
mtercalary cell or in an accessory branch, is of mmor 
importance. While agreeing completely with Fritsch, 
it should be pointed out that this is & character which 
does not appear to hold in all cases. Various families 


of these o should be subjected to further scruimy 
to throw light on the value of these diagnostic charac- 
ters given Kylin. 


A recent study on one of these families, the Kally- 
menigceae*, is a starb in this direction. Investigated 
from the taxonomic point of view, there are well-illus- 
trated accounts of the female reproductive branch- 
systems and the stages in the development of the 
nl Getler bate for species of Kalymenia, Pugetia 

C Uis. Shorter accounts are included for 
species of uw goods Prihrophylum and Glaphyry- 
menia. Some of the observations suggest the need 
for & revision of certain accepted features about these 
structures, for example, that there may not be 
constancy in the oella which fuse to transfer the 
fertilization nucleus, for example, m Kallymenia 
reniformis, where the carpogonium is said to fuse 
with either the -cell or the first cell of tho 
carpogonial b Similarly in Callophyllis, the 
trichogyne and supporting-cell are said to fuse in one 
species and the carpogonium and first cell of the 
carpoganial branch in another. Similar variation is 
reported in critical stages in the development of the 
carposporophyte previously thought to be constant, 
the most revolutionary being that in Pugetia fragilis- 
sima. Norris states that “It seems likely that the 
supporting-cell of some functional nial 
branches might produce & gonimoblast instead of (or 
as well as) connecting filamente”. Unfortunately 
there is no information about the early movements 
of the fusion nucleus, information difficult to obtain, 
but of the highest importance. This work is of service 
in emphasixing the need of detailed critical studies 
in what are considered related forms, but at the 
same time it raises the question of how relationship 
shown that the support- 


auxiliary elle cece leaves: Callophyllis in the 

-cell becomes the 

i ; by, the accepted 

wor oi die auan or Me bp LD Saag 
Od etre is brought into question. 

major rearrangements are best left until 

alterations can be supported by thorough and 

detailed investigations of the development and 

pubes cec dbi des iye te ee 


reproductive organs and the phyte. 
Throughout Kylin's book, keys are provided, 
first to the orders, thgn within orders to families, &nd 


B. H. Norris 


cal Studies on , by B. 
251-334. ) 1.75 dollars. 


the 
(Univ. Pub. Bot., 1967. 28 (5): 
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within families to genera. In contrast to the list of 
diagnostic characters of the:various orders, some of 
which are surprisingly brief, for example, those of 
the Cryptonemi&lee and Gigartinales, the general 
introductory sections for each family are extensive, 
and wil be of great value for reference. After & 
statement of the mam diagnostic characters, each 
of these sections contains accounts of the vegetative 
and reproductive organs. In the main, these are 
taken from ‘Anatomie der Rhodophyoeen". The 
generic descriptions contain the essential mformation 
and indicate the approximate number of species 
with their geographical distribution. It is stated 
(p. 33) that 558 genera (some of which are new) and 
8,740 species are mentioned. Many contain & 
small number of gpecieg, ahd of the fifty-five families 
listed at least six contain a smgle genus each with & 
single species. 

It is well known that much remains to` be done in 
elucidating both vegetative structure and reproduc- 
tion in the Bangiophycidae, and with only imperfect 
knowledge classification of these algae is bound to, 
be makeshift to a oertain degree. However, the 
classification given by Kylin is a modification of 
Skuja's!! and seems to result in & more natural 
grouping of genera. 

The book is well laid out, has & clear and deteiled 
list of contents which enables the reader to reach the 
required section quickly and eamly, good mdexes and 
list of literature. It is plentifully illustrated, although 
the figures (many of which have appeared before) 
are not as well printed as m the “Anatomie der 
Rhodophyceen”. There are typographical slipe, 
many of which have been listed, but considering the 
circumstances in which the book has come into 
being, these should be excused. It is unfortunate 
that ite price is so high. 

It w nót easy to pub oneself back into the situation 
as ib was i 1944 when the manuscript of this book 


existed already, and to view it from that position, — 


as one should do, when evaluating it. Before his 
death, Kylm had realized the ty of incor- 
porating new material into a book which had already 
been written for some time, and had therefore planned 
to add a supplement. Thjs teak fell to his wife, 
Elsa Kylin, who carried out the work moet faithfully 
and has thereby made a most valuable addition to 
the book. This brings the book up-to date, and 
although the reader has to asseas the implication of 
the new work on statementa in the maim body of 
the work for himself, this is not’ difficult to do athoe 
it ıs conveniently arranged. Algologista all over the 
world wil be very grateful to Elea Kylin not only 
for this section but also for the immense and sucoeas- 
fully accomplished task of seeing this work through 


P hat i 
is the outlook for the next half-century ? 
While predictions of what will be done are clearly 
unsafe, 15 is possible to indicate some of the interesting 
aspects of the study of these plants which deserve 
further attention. First, in what other groups of 
plants can one’ see quite so clearly and extensively 
the development of elaborate thalli from the basic 
unit, the branched heterotrichous filament ? This is & 
fascinating morphological study of the first order. 
Differentiation mto main axes and laterals can be 
seen leading on to differentiation of laterals into ones of 
limited and unlimited growth, wth correlation of the 
growth of the laterals in the more advanced types. 
Secondly, while the basic story of reproduction in 
the Florideae, characterized by non-motile sexual 
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and, asexual reproductive cells and the distmotive 
female cell the carpogonium, has bean known for 
roughly s century, no comprehensive comparative 
consideration of the ‘female reproductrve branch’ 
has yet been undertaken. In attempting this, an 
investigation of new forms as well as re-investigation 
of old types would probably be desirable. 

Related to this 1s the parallel study of the carpo- 
sporophyte, the structure which develops from the 
zygote, and the chief function of which is to produce 
spores. One of the unique features of this phase is 
the transfer of either the fusion nucleus itself or one 
of ita derivatives, to one or more specialized ocells of 
the gametophyte, the generative auxiliary cells. 
The present state of our knowledge is ane of bewil- 
dering variety and it will remain in this condition, 
or get worse, as long as we are without a satisfactory 
interpretation of the carposporophyte. Investiga- 
tions have been made mainly with a view to taxonomy, 
since features in the development of this phase and 
of the ear weak coor Haye bech Gonaidoreg, ied, Vote 
rightly, to be of rmportanoe for classification. Now 
& comparative survey, from the point of view of the 
Imes of ita development, organization and special- 
ization, is much needed. Here again, freah investiga- 
tions and reinvestigationg would doubtleas be needed. 

Interpretation of the life-histories of the Florideae 
has always proved difficult. While a parallel might 
be considered to exist between the carposporophyte 
of theese algae and the capsule of a moss plant, there 
ia still no instance in the red algae in which reduction 
divition hag been shown to take place in the carpo- 
sporangium, although such is often assumed in text- 
books. So while the moss life-history can be oon- 
sidered to fall within the Hofmeisterian concept of 
‘alternation of generations’, no known life-hustory 
of a red alga can be so considered. This is one of the 
facts about life-histories of these algae which makes 
fresh concepts, that is, ones other than those put 
forward in ‘Die Gattungen der Khodophyoeen", 
imperative, as are necessary, in fact, for all algal 
phyla. Apart from the of the carpo- 
sporophyte is the additional fact that it is haploid 
in some, for example, Nemalion, and diploid in the 
majority, for example, Polystphonia. Correlated 
with this is the absence of a tetrasporophyte present 
in most red algae in the former type. So in the 
Nemalion-type there are two dissimilar somatic 
phases, the yte and the carposporophyte, 
both of which are haploid. In the Polysiphon«a-type 
there are also two somatic phases, corresponding 
to those in Nemalion, but with important differences. 
The ane somatic phase, represented by tbe gameto- 
phyte only m Nemalion, is represented by both the 
gametophyte and the tetrasporophyte in Polysiphonta, 
the former being haploid and latter diploid. In 
Nemakon, there is only one nuclear phase, which 
is haploid, there being only & diploid state of the 
nucleus and no diploid phase or stage as in Poly- 
stphonia where the diploid nuclear phase could be 
considered to dominate. The other interesting pomt 
about the Polysiphonia-type of life-history is that 
the two nuclear and two somatic phases do not com- 
cide, & single somatic phase being haploid or diploid 
&ooording to its ition in the obligatory sequence 
of events and, although so unlike morphologically, 
the carposporophyte and tetrasporophyte are both 
diploid. 

Although for most botanists there are two types 
of life-history in the Florideae, those of INVemalson 
and Polysiphonia, there exist many others, some 
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much better known than others, and continued 
investigations of these will cartainly lead to a modifi- 
cation of current views on life-histories. Additional 
proof of all life-histories by means of culture and 
cytological imvestigations is needed. Complete 
experimental proof of the Polystphonta-type existe 
for a very few species, and it is conceivable that an 
attempt to uphold the accepted Nemalkion-type by 
culture would fail. 

There is therefore room for much interesting work 
and scope for the formulation and testing of new 
ideas in this group of algae. Kylin’s last work 
provides & well-equipped base camp from which to 
set forth. 

! Kylin, H., e ae A K. Kellman” (uppaa; 1908) 
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SOLAR ENERGY: A CHALLENGE TO THE FUTURE" 
By Da. HAROLD HEYWOOD 


Princlpal of the Woolwich 


ARLY civilizations paid homage to the Sun as 

the giver of all life ; and indeed it is now realized 
that the radiation emitted by the Sun is the ultimate 
source of all our heat and industrial power, except 
for that derived from nuclear origin. The sources of 
energy that are most easily utilized have been stored 
by & process of natural concentration. Ooal and oil 
formed by the metamorphosis of living matter repre- 
sent a concentration in time; water-power derived 
from elevated lakes caused "by the deposition of 
water evaporated from the oceans represente & con- 
centration in space. Facilities for water-power are, 
however, limited to suitable regions, while world 
reserves of coal and oil are decreasing: and will 
eventually reach a stage of serious shortage. Radis- 
tion from the Sun, however, is received continuously, 
and could be used in localities with suitable climates 
to reduce the importation of expensive fuels and to 
i the amenities of undeveloped arid areas. 
Siret Solar ridindon ab received iat tine Harihts 
surface is relatively low in mtensity, though the total 
magnitude far exceeds that of all other energy 
resources, for in fourteen days the Earth receives 
radiation equivalent in heating value to the whole of 
the estimated world coal reserves. The problems 
involved in the artificial collection of radiation are 
mainly caused by this relatively low intensity, the 
intermittent nature and variable direction of the 
source. The radiation intensity external to the Earth's 
atmosphere is remarkably constant, varymg only by 
+ 1:5 per cent of the mean value of 2 cal. /om.*/mm., 
or 480 B.Th.U./ft.*/hr. or 1,850 watta/m.*. There is 
algo & variation of + 3-5 per cent of the mean value 
due to changes in the distance from the Sun to the 
Earth. These variations are insignifloant compared. 
with the variation in transmission thro the 
Earth's atmosphere, due to cloud, haze dust. 
Even with clear skies, there is still considerable 
variation due to the relative thickness of atmosphere 
through which the rays must pess, termed the air 
2 queens or a Fridag Rvening Drecouiso delivered at Mis-Eoyal 
Institution on May 24 
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mass. The air mass depends on the time of day, 
season of the year and the latitude of the place 
considered. 

The spectral distribution of the solar radiation 
indicates that the surface temperature of the Sun 
is nearly 6,000° C. The maximum intensity is at a 
wave-length corresponding to green light, and the 
energy is about equally divided between the visible 
light range and the infra-red range up to 3 microns 
wave-length. The atmosphere absorbs nearly all the 
ultra-violet wave-length and certain bands in the 
infra-red are almost completely elimmated by water 
vapour and carbon dioxide. 

Economic applications of solar energy are limited 
ced deer ee d e 
clear sunshine during the winter as well as the 
summer. The most favourable areas are maine 
aituated between latitudes 40° and 20° north and 
south of the equator; excessive humidity in the 
tropical equatorial rone is a handioap. 

The serious study of solar energy utilization began 
& hundred years ago, and quite elaborate equipment 
was built during the early years of the twentieth 
century. Guntner (Austria, 1854-73) experimented 
with mirror systems and solar boilers; Mouchot 
(France, 1860-80) constructed a solar "boiler and 
steam engine, and in 1878. operated an ammonia 
absorption refrigerator to produce ice by solar 
radiation. Pifre (France, F878) constructed an 
improved mirror system and solar boiler, using the 
engine for driving a printing press at the Exposition 
Universelle in Paris. Beasemer (England, 1868) built 
a solar furnace which will be described later. Ericsson 
(United States, 1864-88) built mirror systems oom- 
bined with boilers or hot-air engines, and also 
developed a number of instrumenta to measure solar 
radiation, obtaining .a very accurate value for the 
solar constant, the rate of incidence outside the 
Earth's atmosphere. Adams (England, 1876) con- 
structed a solar coéker for use in India; Harding 
(England, 1883) installed, & solar distiller for drinking- 
water supply in Chile, which covered an area of 


51,000 sq. ft. and operated successfully for twenty 
years. Other experimenters in the United States 
built various types of solar engines, and the final 
stage in this sequence of developments was designed 
by Shuman (United States) in collaboration with Sir 
Charles Boys. This was & mirror system with steam 
boiler, engme and water pump erected on the bank 
of the Nile at Meadi, near Cairo, in 1912. The total 
effective area of the concentrating mirrors was nearly 


14,000 aq. fb. 
Most of the inventors during this early develop- 
ment period used expensive mirror to 


fuel waa then cheap and plentiful, and although the 
experiments had some degree of success they were 
abandoned after a few years. Interest in the subject 
revived ın 1945, due to the increaged cost of fuel 
with the realization that supplies will become more 
difficult in the future, and also the desire to extend 
some of the benefits of industrial communities to 
undeveloped countries which lack natural supplies of 
coal and oil. Active research was initiated in the 
United States, but many other countries are now 
engaged in schemes which have application to their 
particular localities. 

. The immediate scope has changed from power 
development to the collection of solar radiation as 
low-grade heat, that is, heat at a temperature below 
the normal boiling point of water. This can be 
Bocomplished with relatively simple equipment, and 
with a collecting efficiency of the order of 60 per oent, 
whereas there are still many problems to be solved 
in the generation of solar power, which for inescapable 
thermodynamic reasons oan only have an efficiency 
of the order 5-10 per cent. This low-grade heat may 
be used for domestic hot-water supply, house heating 
at night, distillation to provide drmking water from 
salt water and even y for air conditionmg and 
refrigeration, which won be one of the most 
beneficial applications in tropical countries. 

Although this lecture 18 restricted to & consideration 
of artificial collectors of solar energy, it should be 
mentioned that the natural process of photosynthesis 
by the living plant, iteelf the greatest and most 
important user of solar energy, hae been fully inveeti- 
gated as regards improvement in the efficiency of 
carbon fixation, that is, the effectiveness with which 
the incident sunlight 1:8 utilized. This fixation 
efficiency is very low for natural conditions of growth 
because so much of the solar radiation falls upon 
unproductive of the planta or on the spaces 
between the te; it is lees than I per cent for an 
acre of wheat. If, however, a suspension of algae in 
water ig-oirculated with exposure vo sunlight, com- 
bined with enrichment of the atmosphere with carbon 
dioxide and the addition of nutrients, then a fixation 
efficiency of 5 per cent may be attamed. Tho alga 
Chlorella may be grown in this way to produce food 
for cattle, and even for human consumption, but it 
is diffcult.to envisage that such processes will ever 
be practicable for fuel production. 

The effective use of solar radiation as a source of 
energy therefore depends on further developments of 
artificial collectors and heat engme cycles, which will 
enable the conversion to be made at a cost com- 
parable with that of existing fuel systems. 


Operating Princlplesrof Solar Radiation Collectors 


Collectors may be divided into two groups: those 
in which the absorbing surface 18 fixed in position 
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and which operate by direct illumimation without any 
concentration; and those in which the absorbing 
surface 18 combined with a system of mirrors 
to concentrate the radiation. The latter neces- 
sarily rotate to follow the apparent motion of the 
Sun. 
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If & plate of sheet metal is expoeed to direot solar 
radiation the temperature will rise until the rate at 
which energy is received is equalled by the rate at 
which heat is lost from the plate; this temperature 
is termed the equilibrium temperature. If the back 
of the plate 18 protected by heat-msulating material, 
the exposed surface of the plate painted dead-black 
and covered by one or two sheets of glass, then the 
equilibrium ture will be much higher than 
for the simple exposed plate. This plate may be oon- 
verted into & heat collector by adding a water- 
circulating system, either by making rb hollow or by 
soldering copper pipes to the surface, and trans- 
ferrmg the heated water to a tank for storage. If 
heat is taken away from the system, however, the 
equilibrium temperature must decrease, for no useful 
heat can be extracted at the maximum 
temperature, at which the oollection ciency 18 
rero. The other extreme condition 13 where the flow 
of water is so rapid that the temperature rige is very 
slight ; then the losses are small and the efficiency of 
heet collection approaches 100 per cent, but as the 
temperature rise is so restricted the system has no 
practical utility. The optimum oonditions are 
approximately midway between the atmospheric and 
the maximum equilibrium temperature, whereby an 
output of water at a useful temperature is obtained 
and the efficiency of radiation conversion is about 
60 per cent. These flat-plate heat collectors are 
usually mounted on & roof in a fixed position, pre- 
ferably facing south, and connected to a water 
storage tank by flow and return pipes so that a 
natural circulation 1s produced by the heating effect. 
Small units may be used for domestic hot-water 
supply and larger units with a correspondingly 
imcreased storage capacity for house heating. The 
same type of device may be used as an air heater, 
either for house heating or for the drying of frar 
and vegetable crops. 

The equilibrium temperature of the flat-plate col- 
lector is limited, because the area from which losses 
ocour is equal to the area receiving radiation. 
If, however,  murror system of relatively large 
area is used for concentrating the solar radiation 
upon a heat-abeorbig area of smaller surface 
area, then the losses are proportionately reduced 
raised aocord- 


restricted to & temperature somewhat below the 
normal boilmg pomt of water, mirrors of sufficient 
size could theoretically reproduce the surface tem- 
perature of the Sun, 6,000° O. This would require a 
concentration in area of 40,000 (assuming the distance 
between the Earth and the Sun to be 100 times the 
diameter of the Sun), and neglecting any loss by 
reflexion at the surface of the mirrors. Practical 
applications are at the moment Imited to a tem- 
perature of about 3,000? O., for which & concentration 
m area of 20,000 is required. Much smaller ooncen- 
trations than this, say 10—100, are sufficient to raise 
steam at pressures above heric, and quite 
oe mirror systems may be for solar cookers. 

are generally in the form of para- 
boloids or parabolic cylmders. 
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Applications of Solar Energy 

The application of flat-plate collectors to domeetio 
water heating has been mentioned in the preceding 
section. There are no technical difficulties involved 
in this application ; the problem 18 entirely an eoon- 
omio one based on the annual heating value of a 
foot of roof area, determined by the price of fuel and 
the cost per square foot of the heat collector. In 
temperate climates, such as that of the United 
Kingdom or northern Europe, the annual heat collec- 
tion per square foot of roof area could be about I therm 


economical proposition, but the former is just at the 
balance point, especially as the two methods could 
easily be combined by using solar radiation for pre- 
liminary heating and electricity for the final heating 
when needed. In contrast, however, to these con- 
ditions, in a semi-tropical country it would easily be 
possible to collect 2 therms/ft.! annually, and elec- 
tricity costa might be as high as ls. unit. The 
annual value of a square foot would be 60s., so 
that a solar water heater would recover its capital 
cost in & very short time. 

A similar reasoning applies to house heating, 
provided that the climate is such that there is a 
sufficient proportion of winter sunshine. Several 
eolar-heated houses have been constructed in the 
United States, some with heat storage by water, 
others using hot air with & large gravel bed for heat 
storage. A newly designed house at the Massachusetts 
Institute of Technology will have 80 per cent of the 
heating load during the year supplied by solar energy. 

An afflce building in Albuquerque, New Mexico, 
designed by Bridgers and Paxton, has just been 
completed, in which most of the heating load is 
supplied by solar radiation. This system incor- 


air cooling during the hot weather. These designs 
differ considerably from the conventional house, both 
in shape and construction, as the layout must inoor- 
porate the heat-collecting surface and the large 
storage capacity required to maintain the heating 
load durmg several cloudy days. 


contained in a flat, shallow tray, which is covered by 


ee eae eee The 
of the glass plates lead to 


efficiency of about 80 per cent. More complex designs 
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could attain higher efficiencies, but if the capital cost 
increased at the game rate as the output, no benefit 
would be obtained. 

Mirror systems are used for atteining temperatures 
higher than the normal boiling point of water, such 
as are required for cooking. A concave mirror spun 
from sheet aluminium and about 8 ft. in diameter is 
the besis of a design by the National Physical 
Laboratory of India. This has an equivalent 
to 800 watts and can be used for boiling or frying ; 
it is intended for use in rural areas where fuel is 
scarce and will also enable animal waste producta to 


be ploughed back into the land instead of being burnt | 


as fuel. A team working under Prof. Farrington 
Daniels at the University of Wisconsin has developed 
similar oookers constructed from thin plastic with a 
coating of aluminium which has reduced the cost 
considerably. Solar ovens for baking bread have 
been - designed by Dr. Maria Telkes, and attain 
tures of 350° F. 

though solar power was the objective of many 
of the early pioneers, there have been comparatively 
few recent experiments. Nevertheless, small power 


power 
which are still employed in some perta of the world. 
One of the difficulties is that for an effloient heat 
cycle the working fluid should have a high tem- 
perature, which involves complex mirror-type ool. 
lectore. The flat-plate type collector with a small 
degree of mirror concentration is, however, able’ to. 
vaporize volatile liquids such as sulphur dioxide, 
which is then used for driving an engine and pump. An. 
installation working on this system has been developed. 
by Italian engmeers. Since fuel costa are not con- 
cerned, & relatively simple installation, even though 
of low efficiency, may well prove to be more econ- 
omical than a complex installation of higher efficiency. 
It is reported that a solar power plant with a steam 
capacity of 12 tons/hr. (eppi otmay 1,000 kW.) is 
to be constructed in the U.S.S.R., where there is an 
extensive Solar Engineering Laboratory. 


Refrigeration and air-conditioning oould be the . 


most important applications of solar energy in 


The direct conversion of solar radiation to oleo- 
tricity is a fascinating prospect. Early attempta to 
accomplish this were by means of thermo-couples ; 
these are junctions of dissimilar metals or alloys 
which produce an electric current when one junction 
ed ud UP ores cooled As heat is an inter- 
mediate form o energy in the conversion, the process 
is subject to Carnot's law as regards efficiency, 80 


Experimente with exjsting alloys show efficiencies of 
1-2 per cent at hot junction temperatures below 


100° O., rising to 6 per cent at temperatures &bout 
800° C. 
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The barrier-layer photo-voltaic cell converts the 
Photons of light radiation directly into electricity by 
means of a flow of electrons in a layer of semi- 
conductor. The familiar photocell used for many 
purposes has a thin layer of selenium as the light- 
sensitive material, but the effloiency of this type of 
cell in direct sunlight is 0:6 per cent. In 1954, 
Pearson, Ohapin and Fuller, of the Bell Telephone 
Laboratories, developed an improved photo-voltaio 
cell with, & silicon layer which con’ solar radia- 
tion to electricity with an efficiency of 11 per.oent. 
The basic layer of the cell is pure silicon contamimg 
one part in & million of arsenic, forming an n-type 
semiconductor. A trace of boron is diffused into the 
surface of this wafer, and converts the skin into a 
p-type semiconductor. Electron flow is produced 
when light falls upon the junction between these two 
layers, and the cell produces 0-6 volt on open circuit 
when illuminated by direct sunlight. A surface area 
of 1 square metre of these cells would give an output 


of 100 watts when exposed to bright sunlight, but . 


the present cost of production limita the use to 
selected purposes such as power for portable radio 
transmitters and receivers, and for acoumulator 
charging on telephone systems in remote areas. A 
substantial reduction of the oost would lead to 
numerous applications in localities where no other 
supply of electricity was available. 


Solar Furnaces 

Concentrated solar radiation was used by the 
alchemists for experiments on materials at high tem- 
peratures, and & system of lenses for this 

was constructed by Lavouier in 1772. Large lenses 
Ere tho EES endl T a Rae ceo 
furnace designs use mirrors for the ooncentration. 
Bir Bessemer in 1868 constructed a solar 
furnace by-which he was able to melt copper and 
volatilize xino, but he abendoned this for more 
profitable work. Modern solar furnaces, though 
mainly used at present for research on materials at 
high temperatures, may eventually be found suitable 
for oertam manufacturing processes. 

The most impressive solar installation is 
the large solar furnace constructed by M. F. Trombe 
at Mont Louis in the French Pyrenees. A flat helio- 
stat mirror is automatically controlled to move and 
direct the solar radiation along the axis of a concave 
mirror, 85 fb. in diameter, which is built up from 
8,500 separate mirrors individually curved to the 
correct focus. The image of the Sun, about 3 in. in 
diameter, is projected into a rotating furnace in which 
high-grade refractories can be sintered or pure metals 
melted at temperatures up to 3,000° O. 

The individual mirrors consist of segments of flat 
sheet mirror glass, but in order to obtain the degree 
of concentration needed for these high temperatures, 
Se ee ee 


means of a spi rei b ipa wed cama a 
the centre of the mirror dnd a sorowed nut for 
stressing the rod. 

The advantage of the rotating furnace is that it 
may be partially filled with the material to be fused 
in a granular form, which by centrifugal force is held 
against the casing of the furnage. The cavity of the 
furnace acts as a black-body receiver, the innermost 
layers of material being fused first, and the fusion 
process gradually spreading through successive layers. 
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A still larger furnace with a concentrating mirror 
three times the area of the 35-ft. mirror is now 
being designed, and trial sections have been oon- 
structed. In addrtion to the existing furnace, M. 
Trombe has recently installed four smaller solar 
furnaces with 6-ft. mirrors very similar to that 
designed by Beasemer. These furnaces are to be 
available to research workers needing high tem- 
peratures for their experimenta. 


Future Possibilities 


Slice enesiy oculi. ba; uod: farai aih 
purposes for which coal and oil are used at present, 
an exception being the field of power for transport. 
The practical applications of solar energy must be 
judged against future tendencies in the fuel supply 
situation and not entirely by present-day eoonomioe. 
Many of the applications which have been deeoribed 
above do not involve new principles, but sucoeee is 
dependent upon careful design and the introduction 
of new materials and methods of construction as 
theee become available. - 

The technical problems as regards water heating, 
house heating and water distillation are virtually 
solved. When a demand for appliances for these 
purposes has been eM: maas production 
methods of construction will greatly reduce the 
capital cost and make them even more attractive as 
competitors to normal fuels. 

There is still scope for research to develop small 
solar power unite using heat engine cycles, and even 
more so as regards the design of a really simple type 
of refrigerator operated st a comparatively low tem- 
perature. The Bell silicon photocell has great 
potentialities if only the cost of manufacture could 
be reduced a hundred-fold. Such an eventuality 
may be long deferred, but one would hesitate to say 
that it is impossible. Putnam, in & survey of world 
energy resources in the year 2050, has estimated 
that about 10° per cent of the heat required by man- 
kind may be derived directly from solar energy, 
though only 0-1 per cent of power from the same 
source. Inciden: , nuclear fuels might at that 
tme supply;.80 . per jeant of the world’s power 


A boginniing lins been made in the study of chemical 
photosynthesis "without the aid of hving 
Chemical reactions that are promoted by light and 
are reversible may enable electricity or heat to be 
produced directly, or may be used for the production 
of combustible gases. ` te have as yet been 
on a small scale, but it is quite poenble that dis- 
coveries of far-reaching consequence will eventually 
be made. 

It is evident that there is much scope in the 
futare for the study of solar energy utilization. 
While nuclear energy oen solve the power problem 
for the large cities and industrialized countries where 
the demands are high and continuous, solar energy 
may have more prospects of success in sparsely 
populated areas, especially if these are arid xones 
without normal fuel resources. As oil and ooal 
gradually become more scarce and costly, so will the 
economic balance become more favourable for solar 
energy, and experience gained now may prove of the 

value in the future. Research on solar 
energy ranges over many fields of science; the 
practical scientist could do much to solve the chal- 
lenging problems of using this mexhaustible supply 
of energy for the benefit of mankind. = 
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NEWS and VIEWS 


Rutherford Memorlal Appointments 


Unpim the terms of the scheme to commemorate 
the late Lord Rutherford of Nelson, the following 
appointments have been made by the Council of the 
Royal Society : Prof. H. N. da C. Andrade, to deliver 
the Rutherford Memorial Lecture for 1957, which is 
to be given in Australia during September—October ; 
Prof. P. M. 8. Blackett, to deliver the Rutherford 
Memorial Lecture for 1958, which is to be given in 
Canada. 


Mr. 8. L. Surange, a graduate of the University of 
Lucknow, now working at the National Physical 
Laboratory of-India, has been appomted Rutherford 
Scholar for three years from Octo 1, to carry out 
research in low-temperature physics at the Royal 
Society Mond Laboretory, Cambridge. 


Royal Sodety Research Appolntments 


Tua Council of the Royal Society has announced 
the following appointments: Dr. P. C. Caldwell, to 
an Alan Johnston, Lawrence and Moseley Research 
Fellowship, for two years in the first instance, from 
October 1; Dr. Caldwell will continue ‘his research 
at the Marine Biological Laboratory, Plymouth, on 
the relationship between ion movements and meta- 
bolism m giant axong; Dr. M. J. R. Dawkins, 
to the Stothert Research Fellowship fram October 1 ; 
Dr. Dawkins wil carry out research in fostal meta- 
bolism at University College Hospital Medical School, 
London. 


Royal Soclety and Nuffleld Foundation Common- 
wealth Bursaries 


AWARDS under the Royal Society and Nuffield 
Foundation Commonwealth Bursaries scheme are 
announced as follows: Prof. S. D. Chatterjee, profes- 
sor of physics at Jadavpur University, Calcutta, to 
enable him to study radiocarbon dating at ther 


Dr. K. Des Gupte, reader in physice, Univ 


on soft X-ray spectroscopy at Liverpool for four 
months from June 1957 ; Dr. H. J. R. Dürr, senior 
entomologist, department of agriculture, University 
of 8 to enable him to study the taxonomy 
of South African plant lioe (Aphididae) at the British 
Museum (Natural History) and Commonwealth 
Institute of Entomology, London, for six months 
from December 1957; Dr. A. G. Fenton, senior 
lecturer in physics, University of Tasmania, to enable 
him to study intengity variations of cosmic rays, with 
icular reference to solar influences, at the Imperial 
of Science and Technology, London, and the 
‘National Research Council Laboratories, Ottawa, 
between June 1957 and June 1958; Prof. Kari- 
mull&h, professor of organic chemistry and director 
of the Institute of Chemistry, University of the 
Panjab, Lahore, to enable him to study. natural 
products research techniques, eto., at Cambridge for 
about three months from July 1987 ; Dr. R. F. 
lecturer in geology, University of Birmingham, to 
enable him to see the application of geophysical 
methods to the searah for oil and minerels and to 
study roek-magnetiam in Canada during August— 
September 1957; Dr. L. J. Lawrence, senior lecturer 
in charge of geology, School of Mmmg Engineermg 
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College of Science, Calcutta, to enable him to Rs 
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and Applied Geology, New South Wales University 
of Technology, to enable him to study the latest 
developments in uranium mineralogy and mineral 
exploration for about six months at the Impenal 
College of Science and Technology, London, from 
January 1958; Dr. J. A. Pople, University lecturer 
in mathematics, Cambridge, to enable him to carry 
out research on the theory of nuclear magnetic 
resonance at the National Research Counml Labora- 
die Ottawa, during August-September 1957; 
J. Shaw, lecturer in zoology, University of Dur- 
ham (King's College, Newcastle upon Tyne), to 
enable him to study osmotic and ionio regulation in 
East African freshwater crabe, at Makerere College, 
Uganda, during July-September 1957; Dr. J. 
Smart, University lecturer in zoology, Cambridge, to 
enable him to study black flies of New Guinea and 
adjacent islands, collecting there and studying in 
laboratories in Australia, between August 1957 and 
April 1958; Mr. H. V. Thompson, a principal 
scientific officer, Infestation Control Division of the 
Ministry of Agriculture, Fisheries and Food, Surbiton, 
Surrey, to assist him to visit Australia during October 
1957—June 1958 for the purpose of studying myxo- 
matosis as it affects the rabbit population and imdir- 
ectly affects predators and agriculture in general. 


Statistics at Birmingham : Dr. H. E. Daniels 


Dr. H. E. DANIELB, whose appointment to the 
newly established chair of statistics in the University 
of Birmingham has recently been announced, gradu- 
ated first at Edinburgh, and then at Cambridge, where 
he was one of the late Dr. J. Wishart’s students in 
statistics. From Cambridge he went to the Wool Re- 
search Association, and there was responsible for some 
Pioneering applications of modern statistical methods 
to industry, In particular, he there began the work 

on compdngats of variance which was cited. 
WR to him, this year, of the Guy Medal of 
bya) Statistical Society. Durmg the War, Dr. 
Ald: worked in Cunningham's Air Warfare 
is Section on the applications of stochastic 
to gunnery problems and on statistical 
of direction flnding. After the War he jomed 
former teacher as lecturer on the staff of the 
'Btetistioal Laboratory at Cambridge, and during Dr. 
Wishart’s absence abroad, and since his untimely 
death (see Nature, 178, 204; 1956), Dr. Daniels has 
been acting director of the Laboratory. In this 
position he played & large part in building up the 
course for the diploma m mathematical statistics 
which has been taken by many of the best of Britain’s 
meagre stock of younger qualified mathematical 
statisticians. His research interests might best be 
described as the solution, by methods typical of 
mathematical physics, of a very wide range of 
problems of mathematical statistics. His use of 
descent methods to obtam the distribution 
of the serial correlation coefficient in the non-null 
case is & noteworthy example of this, while his con- 
tributions to the theory of stochastic processes have 
been characterized by their close connexion with 
physical and other practical applications. 


Plerre Lyonet (1707-89) 


Oxx of the great amateurs m natural history and 
in the art of engraving, Pierre (Pieter) Lyoneb was 
born 250 years ago on July 21, 1707, at Maastricht 
in the Netherlands. Descended from a French 
Protestant family that had been driven out of 
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Lorraine by Louis XIV, he was educated for the 
Protestant mmistry, but took up law instead and 
became cypher-secretary and confidential trans- 
‘lator to the United Provinces of Holland. He is 
said to have known ab least eight languages. In 1742 
he puted a translation from German into French 
of F. O. Leaser’s "Insectotheologie", with drawings 
end oómmenta. Having taught himeelf the art of 
engraving, he supplied. 

Trembley’s “Mémoires”. His most famous book, 
which has been described as the most laborious and 
beautiful example of mmute anatomy that has ever 
been executed, is the ‘Traité anatomi de la 
Chenille, qui ronge le bois de Saule", lished at 
eder. ds 1700. It is remarkable for the eighteen 
i plates depicting his exquisitely delicate 
dissections of the head of the goat-moth oa 
(Cossus ligniperda). Copies dated 1762 contain an 
extra plate showing the author's microscope and 
i Instruments, in answer to certain oritiog 
who had .protested that such minute work was 
impossible and could not be genuine. Lyonet also 
studied the anatomy of the sheep-tick, the house- 
ider and various beetles, and the life-history of 
Diptéra and Londopteca. Failmg eyesight at the age 
ee &.stop to further microscopic investiga- 
tiong to engraving. His later researches were 
published posth by W. de Haan under the 
title ‘“Recherches sur l’Anstomie et les Métamorphoses 
de différentes espdces d’Ingectes””’ (Paris, 2 vol., 1882). 
He was a foreign member of the Royal Society of 
London, and & member of the Royal Academies of 
Rouen and of Berlin, of the Academy of 
Natural History of St. Petersburg, and of the Society 
of Sciences of Holland. He died at The Hague on 
January 10, 1789, in his eighty-second year. 


Discovery of Element 102 


. ErmwuwT 102, as yet unnamed, has been discovered 
in the course of a joint research project by scientists 
from Sweden, Great Britain and the United States. 
In the experiments ormed to make this new 
element, curium-244 ited upon a thin foil was 
exposed to a stream of accelerated carbon ions 
generated by the 225-om. cyclotron at the Nobel 
Institute, Stockholm. The carbon ions included both 
oarbon-l3 and oarbon-12 particles. Absorption of 
carbon-18 particles in the curium led to the formation 
of element 102. The element 102 formed was col- 
lected on & separate foil placed near the target foil, 
slong with other atoms produced and ejected by the 
interaction of the beam of particles and the target. 
The experiment I ‘very olose control of the 
energy of the inci beam of ing ions, 
since the probability of observing the formation of 
the new element is t upon the 
niumber of neutrons lost in the reaction ; the number 
of neutrons lost in the reaction is increased, as the 
energy of the beam is increased beyond the lowest 
energy at which the reaction begins to oocur. 
Element 102 was identified among the products on 
the capture foil by radiochemical methods; the 
isotope identified had a half-life of about 10 mm. 
and emitted alpha-particles with an energy of 
8-5 MeV. The isotope probably has a mass of 253 
but this has not yet been established with certainty. 

The members of the research team were: Hugo 
Atterling, physicist ; Wilhelm Horsling and Lennart 
Holm, chemists; and Björn Alstrém, electrical 
engineer (Nobel Institute for Physica) ; John Milsted, 
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and Alan Beadle, chemical technician 
Paul R. Fields, leader in the 


International Geophysical Year: Broadcast Warn- 
Ing Service 


It will be broadcast by all 


Standards Radio Warning Service at Fort Belvoir, 
Virginia. There reporte on solar activity from the 
Central Radio Propagation Laboratory at Boulder, 
Colorado, will be studied, and when it is considered 
likely that solar flares or other disturbances will 
occur on the Sun an ‘alert’ will be declared. If the 
activity is mamtained a Special World Interval is 
declared. Should the activity fail to occur, 
the Special World Interval will be cut short. The 
‘alert? will be rescinded when the solar activity 
subsides or the active region disappears around the 
other limb of the Sun. In order to transmit, infor- 
mation about the declaration of ‘alerta’ and Special 
World Intervals, use has been made of the existing 


of the world to another. The World Warning 
initiated at Fort Belvoir will be transmitted 
by land-Ime to the transmitters in New York, Miami 


-and San Francisco, and from there by a network of 


radio, telegraph and telephone links to meteorological 
communication centres and thence to International 
Geophysical Year stations. The wil be. 
transmitted from Fort Belvoir at 1600 v.r. (Universal 
Time, which is i t to Greenwich Mean Time), 
and if a Special World Interval is declared it will take 
effect at midnight on the same day. In Britain the 
messages will be received by the Meteorological 
Office Teleoommunications Centre at Dunstable, and, 
will be distributed by telegraph to scientiflo stations 
by the General Post Office and more wi by the 
B.B.O. announcements. The United ingdom 
Antarctic stations will receive messages by radio 
from Port Stanley in the Falkland Islands. 


Radiation Soclety of Australla 


A HIGHLY successful conference on ‘Radiation 
Biology" was held at the Cancer Institute, Mel. 
bourne, in December 1955. This conference made 
apparent the of people in Australia interested 
in the effects of radiation, and led to the suggestion 
of the formation of a Radiation Society. The Society 
is intended to lead to & better understanding among 
the workers in the various disciplines involved, and 
thereby to enoourage research investigations. A 
committee has been elected, and comprises: Sir 
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Macfarlane Burnet (director, Walter and Elsa Hall 
Institute of Medical Research, Royal Melbourne 
Hospital), Dr. A. M. Clarke (Zoology Department, 
University of Melbourne), Mr. K. H. Clarke, Mr. 
-H. A. B. van den Brenk, and Dr. J. H. Martin 
(convener) (Cancer Institute Board, Melbourne). A 
programme of four meetings for the year has been 
prepared, the intention of these first meetings being 
to cover fundamental concepts. 


Earthquakes In Persla 
BaarsxiwG on July 1, a series of strong earthquakes 
has caused devastation in the Caspian Sea region, 
east and north-east of Teheran, in northern Perma. 
In Shahi the main government building and railway 
station were damaged. Polour and Olesefid, villages 
near Demavend, were destroyed. Damage occurred 
in Larijan, Sangechal, Firuzkuh, Veresk and other 
towns and villages, including Bandpay and Bulu- 
kamiri. In all, casualties may amount to 4,000 killed, 
10,000 wounded and 100,000 homeleas. Minor earth- 
quakes oocur frequently in the district, and major 
have occurred in the district in the past. 
In 1802 Demavend and Mazandaran and seventy 
towns and villagea in the region were destroyed. 
Semnan and Damghan suffered great damage. In 
1810 an earthquake caused much destruction st Sari. 
Another occurred at Demavend in June 
1811. Sir Amold T. Wilson refers to an inscription 
on the Magjid-i Juma at Barfurush which states that 
it was destroyed by an earthquake in the reign of 
Fath Ah Shah. Aftershocks of the present series are 
still ooomrmg and further news from the area is 
awaited. 


Earthquakes In Turkey 


ForrowriwG the earthquakes.at Fethiye less than 
& month ago and in Turkish Thrace on May 10, & 
severe shook the Bolu district on May 26 
about 8.80 a.m. local time. This (£P) was recorded 
at Kew Observatory at 06 h. 38 m. 52 s. G.M.T. and 
the was of magnitude 7. The shock was 
felt at Istanbul (Bolu is 200 miles north-east of 
Istanbul) and m many places nearer Bolu. At 
Bolu there was great destruction of including 
the water-works, and in the Ebo d 
Abend, a beautiful summer resort, several villages 


were utterly Three islands appeared 

, but later disappeared, and on nearby 
land there were cracks wide enough for a man to 
walk in. A mosque collapsed in Chakmasilar village, 


south of Bolu, and two hundred houses were wrecked 
in the town of, Seben. Altogether some sixty-six 
people were and more than seventy injured. The 
epicentre was near latitude 41° N., longitude 31° E. 
and the origin time 06 h. 33 m. 81 s. a.u.r.; there 
have been more than seven hundred afbershooks from 
the same (or very near) epicentre. Five people were 
killed in an earthquake in Bolu in February 1956. 
Most earthquakes in Turkey are of tectonic origi 
occasioned by ‘Alpine’ orogenic pressure. When this 
pressure builds up so as to exceed that required for 
rupture, slipping occurs usually along one or more of 
the ancient geological faults which abound. One 
such structural line runs through Mürefte, Izmit, Bola 
and Gerede, and although earthquakes have their 
epicentres on it, it also has a great influence on relief 
and is both a very densely peopled zone and a corridor 
for communications. One of the greatest of Turkish 
earthquakes occurred on December 27, 1989, near 
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Erxinoan. In this shock 16,629 buildings were 
completely 9,599 partially destroyed, 
28,148 people were killed and 8,029 injured (Nature, 
145, 13; 1940). 


Centenary of the Sclence Museum 


DunrsG the past and present decades many 
museums have or will celebrate their oentenaries. It 
thought of the late Dr. F. Sherwood 
Taylor, director of the Science Museum, London, 
that the of that Museum, which falls this 
year, ahould be celebrated by the publication of a 
book. Through his untimely death in 1956 it was, 
however, left to the t director, Mr. T. C. 8. 
Morrison-Scott, to implement the inspiration of his 
predecessor, and he is to be congratulated on the 
production of a readable and interesting volume, 
entitled “The Science Museum: the First Hundred 
Years” (pp. iv+85. London: H.M. Stationery 
Office, 1957. 15s. net). The first part of the book 
gives a brief account of the history of the Museum 
from ite inception in the Great Exhibrtion of 1851, 
ita official opening to the public im 1857 in the 
‘B: Boilers’, the opening of the eest block by 
King V in 1928, to the present day when the 
openmg 
anticipated for the end of 1901. 


of the new Museum blook is hopefully 
Tt is stressed that the policy of the Science Museum 
is directed, first, to enlarging our knowledge of the 
develo of science from the earliest times, and 
8600 , to ting that knowledge to the visitor. 
To theee the Museum has gathered together & 
collection of historic scientific and technological 
objecta unsurpassed anywhere in the world. The 
pooped ae eee ee e 
priately dev: to short descriptions of twenty-one 
of these historic objects. These have been selected 
with discretion, and include the Wells Cathedral 
clock (1892), the original Davy lamp (1816), the 
(c. 1874), the Rolls-Royoe motor-car 
(1805) and the Whittle turbo-jet engine and Gloster 
alroraft (1941). The book is amply illustrated and is 
another example of the imaginative format which 
now characterizes the publications of H.M. Stationery 
Office. 


Zoologica! Society of London 


Ix 1951 an ambitious plan for rebuildmg the 
Society’s Gardens in Regent’s Park and for further 
developments at Whipenade were announced. The 
implementation of this plan had to be deferred until 
the necessary financial resources were available. The 
Council of the Zoological Society has now oom- 
miasioned Sir H Casson to prepare, in association 
with the Soolety's architect, an alternative sketch 
plan for the rebuilding of the Regent’s Park Gardens. 
The ultimate object is to transform the Gardens in 
such a way that the north end of Regent’s Park 
becomes a major feature of London, both archi- 
tecturally and from the lan point of view, as 
well as the finest zoological in Europe. This 


pro is deecribed in the annual report of the 
Zoological Society (Report of the Council and 
Auditors for 1956. Pp. 63-++4 plates. London : 


Zoological Society of London, 1957), which. besides 
all the relevant details of finance, visitors, new 
ments which have*been made with Granada Tele- 
vision, Ltd., for the mstallation of a television unit 
in the Society's gardens. 
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Harwell Course on Isotopes in Industry ^ 


Taa Isotope School at Harwell is arranging a 
three-day course, during September 25-27, for direc- 
tors and senior executives from industry, on the uses 
to which radioisotopes can be put. ‘he course will 
include visits to the Harwell reactors and to the 
Wantage Radiation Laboratories, where reeearch is 
progressing in the use of large radioactive sources for 
the mradiation of foodstuffs, icals and 
other manufactured articles. There will be talks on 
safety precautions to be taken when using radioactive 
material, and on aspects of turning an ordinary 
laboratory mto an ‘active’ laboratory. Lectures will 
give guffloient background information to enable 
non-technical executives to appreciate the possibilities 
of the use of radioisotopes. ‘he emphasis throughout 
will be on the practical uses of isotopes and irradiation 
sources in industry. Accommodation can be 
at Worcester College, Oxford. The fee for the course 
will be £30 inclusive of all accommodation, transport, 
and meals. Forms of application and further mfor- 
mation can be obtained from the Registrar, Isotope 
School, Atomic Energy Research Establishment, 
Harwell, Berkshire. 


British Museum (Natural History) : Appointments 


De. W. E. Cuma, keeper of the Department of 
Entomology in the British Museum (Natural History), 
has been appointed a deputy chief scientiflo offloer in 
succession to Dr. H. W. Parker (who has held that 
office in conjunction with the keepership of zoology) ; 
Dr. Francis Charles Fraser has been appointed 
nag ae of the Department of Zoology in succession 
to . Parker; and Mr. James David Macdonald a 
deputy keeper i the Department of Zoology; all 
with effect from October 1. . 


University News : Birmingham 

Ts folowing appointments in the University of 
Birmingham are announced: Dr. W. I. Stephen, to 
be lecturer in chemistry from October 1; Dr. J. 
Wilcock, to be lecturer in industrial metallurgy from 
October 1; W. B. Powell, to be staff fellow in the 


London 


Dr. H. C. K. Hawpueson, senior lecturer at Birk- 
beck College, has been appointed to the University 
readership in geography tenable at that College ; and 
the title of reader in physica in the University of 
London has been conferred on Mr. W. R. 8. Garton 
in respect of his post at the Imperial College of 
Science and Technology. 


Sheffield 


A arrr of £25,000 has been made to the University 
of Sheffleld by Imperial Chemical Industries, Ltd, 
towards the cost of building extensions to the 
ments of Chemistry and of Fuel Technology and 


Chemical ri . The chemistry block in 
Brookhill, in 1954, was the first new teaching 
building to be erected under the University’s develop- 


ment plan, but its capacity has already been overtaken 
by the increasing numbers of studente. Plans have 
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and Chemical Engineering has for many years carried 
out valuable work in very cramped conditions at the 


fuel and other industrial problems may go ahead as 
rapidly as possible considerable extensions to the 
"B premises will soon be put in hand. 


Announcements 


BIB CHARLES LILLIORAP, a former director of naval 
construction of the Admiralty, and Mr. John Strong, 
chairman of Quasi-Arc, Ltd., have been re-elected for 
& second year as president and vice-president, respec- 
tively, of the Institute of Welding. 

Por. A. C. Fnaxzun, professor of medical biochem- 
istry and pharmaóology m the University of Bir- 
mingham, has been re-elected president of the British 
Food Manufacturing Industries Research Association. 


Dz. Rares W. PmiLLIPB, deputy director of the 
Agriculture Division of the Food and Agriculture 
Organization of the United Nations, has reaigned to 
take up a new appointment as director of the Division 
of International Organization Affairs in the Foreign 
Agricultural Service in the United States b 
of Agriculture. Dr. Phillips, a distinguished agricul- 
turalist, has served with the Food and Agriculture 
Organization for more than ten years. 


Taa Royal Society of Edinburgh has awarded a 
Robert Cormack Fellowship in astronomy to 
Miss Patricia R. R. Leslie, of Edinburgh. ‘The Fellow- 

ip will be tenable for three years at the Cavendish 

ratory, Cambridge, and Miss Leslie will under- 
take research there, under Mr. Martin Ryle, into the 
distribution of the sources of extra-terrestrial radio 
emission. Mise Leslie is a graduate in pure physics 
of the University of Edmburgh. 


THE following have been elected to office in the 
Physical Society for the session 1957-58: President, 
Prof. N. F. Mott; Honorary Secretaries, Dr. C. Q. 
Wynne, Dr. H. H. Hopkins; Honorary Foreign 
Secretary, Prof. E. N. da C. Andrade; 
Treasurer, A. J. Philpot; Honorary Librarian, Dr. 
R. W. B. Pearse; Vice-Presidents, Prof. 8. Devons, 


K. A. G. Mendelasohn. 


Tux» Chemical Research Laboratory, Teddington, 
Middlesex, is to hold three open days durmg October 
1-8. Applications from firms for invitations should 
be sent to the Director not later than August 31. 


Erratum. In the article entitled “Some Recent 
Advances in Spectroscopy’? m Nature of June 29, 
on p. 1842, ool. 2, line 51, for ‘‘lithtum—potassium 
spectrum” read “lithium K-spectrum’’. 
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RESEARCH ON METAL COATINGS 
BRITISH IRON AND STEEL RESEARCH ASSOCIATION, SOUTH WALES LABORATORIES 


A cc oup Tae De ub I Me Motel 
lurgy Department of versity College, Swansea, 
to study various aspecta of sheet steel production. 
It operated under the auspices of the South Wales 
Siemens Steel Research Committee and the Welsh 
Sheet and Plate Manufacturers’ Association and was 
led by Mr. D. Luther ipe. 

When the British Iron Steel Research Associa- 
tion was formed in 1945, it absorbed this reseerch 
group, the functions of which were carried on by the 
Association's Mechanioal Working Division. The 
policy of the British Iron and Steel Research Associa- 
tion had been to site ita laboratories in areas tradrbion- 
ally devoted to specialized aspects of ferrous 
technology, so that ib was natural that its Coatings 
Laboratory should be set up in South Wales, which 
is the main centre of the flat-rollmg, tinning and 
galvanizing industry. In 1046 laboratory &ooom- 
modation was obtained at Sketty Hall, a large 

ing in Singleton Park, close to Uni i 
College and about four miles from Swansea. A Pilot 
Plant has been added in a 
building adjacent to Sketty Hall to house small- 
goale oontinuous s&ip-ooeting and processing planta. 
Mr. retired in 1954 and research is now 
directed by Mr. 8. S. Carlisle. 

The research programme of the Coatmgs Labor- 
atory works in two main fields. It endeavours first 
to develop new and improved coating for steel, so as 
to extend the applications of steel products, and 
Eee is Gee aie i T 
as strip tinnmg, aluminizing and lac- 
quering in order to reduce costs and increase pro- 
ductivity. The ultimate aim is to prepare the way 
for automation m the steel strip finishing industry. 

The many projects currently bemg studied at 
Sketty Hall were displayed at open days, held on 
June 19 and 21, when representatives from the iron 
and steel and allied industries toured the laboratories. 
A short description of the main displays is grven 
here. 

Research has been undertaken into coating steal 
with plastica, go as to combine the of steel 
with the attractive and durable finish of the plastic. 
An improved process has been devised, whereby a 
film of polyvinyl chloride is bonded to steel, the 
laminate so formed (‘Plasteel’) being amenable to 
bending, drawing and roller f without 
harm to the plastic film, A pilot line is producing 
continuous strip lammate up to 3 in. wide in a 
variety of plain, coloured or embossed polyvinyl 
chloride on steel. The process is being patented, 
and wide interest has been shown by potential users 
of the new material. 

It if an advantage in can-making to be able to 
apply a thicker coating to the inside than to the 
outside of & can, since the interior may be subjected 
to corrosive action from acid fruits. A problem in 
subsequent of the tinplate is to identify 
which side has the thicker or thinner coat. A method 
developed by the Association, and being patented, is 
to dull one side by applying a thin electrodeposit of 
iron (about 0-25 micro-imch thick) after tinning but 
before flow brightening. ; 


Lacquered steel has been found suitable for use in 
oan-making where protection against corrosive fluids, 
other than acid fruita, is required. Although this is 
a useful technique when tin is scarce, steel 
has the disadvantages that it presents no tinned 
surface for soldering, it cannot be used for all food- 
peoks, and the lacquer is easily damaged. sod 
it is now possible to tin the edges for soldering, and 
to lacquer one side of a sheet and tin the other. The 
British Iron and Steel Research Association has built 
an experimental line for laoquering steel strip, on 
which coatings of epoxy-resins up to 0:5 mil thick 
oan. be apphed and cured by heating. A coating as 
little as 0-15 mil thick has been found to protect 
steel. 

Thick costings are more economically applied by 
hot-dip coating than by electro-deposition. The hot- 
dip technique also opens up the possibility of ite 
application to high-speed strip working. Many studies 
of hot-metal coating practice have been made at the 
Laboratories, and & new method of hot-strip tmning 
M TRA 

It was deci to investigate applying tm to steel 
ET Roo, PERDRE weight OF un erated 

be controlled by varying the speed of the roller 
relative to the strip. An experimental continuous 
sirip-ooating line using this principle has been buih, 
and good-quality coatings have been applied at 
speeds of up to 50 ft./mm. Lead-tin alloy has also 
Ho e ee 
ud ol Rr a 
production by placing the hot-tinnmg 
urn cu E eir irae 
line. It may also be possible to use the process for 
SpE ing dioh Oiler Costes aa ibo And OUR 
it has therefore been decided to develop it 
farther. To this end a 12-in.-wide strip-processing 
plant has been built, similar in principle to the small 
experimental line. It is capable of up to 

1,250 ft./min. and is fully instrumen: 

A method for continuously coating steel strip with 
aluminium hag been developed in the Laboratories, 
so making available a material generally resistant to 
corrosion and useful at temperatures too high for tin 
or zino coating. The 'Bendrimir' process, which has 
been successfully operated in America, is mainly 
suitable for large-scale production of coated sheet, 
for which there is as yet ingufficient demand in 
Britam. In the Association’s method, continuous 
PE p ae ee bem coated, 

the difficulties normally encountered in the past 
from oxidation of the ingoing strip have been over- 
come. The surface of the strip is carefully prepared 
and coated with glycerol ; it enters the aluminium 
bath through a protective box, the oxide 
film which forms on the surface of the bath from 
pesas oue del d By burning the glycerol the strip 
is kept free from oxidation before entering the bath, 
also, and the addition of small amounts of silicon to 
the bath inhibite the formation of brittle iron— 
rn Boy on phe steel: urbe: One firm has 

lied the Association's process to the manufacture 
of aluminized steel wire ; aluminized steel, with ite 
negligible tendency to sealing and ite good 
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corrosion properties, wil probably become a material 
of greater application in the future. 

Copper wire is being coated by drawmg it through 
a die, the entry side of which is flooded with molten 
tin. Provided that the wire surface is clean and 
freahly drawn, no flux is needed; umform coatings 
about 40 micro-inches thick with reductions in wire 
diameter of 5-10 per cent have been obtained and 
. drawing speeds are about 100 ft.[min. The process 
is bemg patented. 

A necessary preparation for steel sheet or strip 
before working or coating is ‘picklmg’ by immersion 
in sulphuric acid, which has the effect of removing 
the surface oxide film. The severe shortage of sul- 
phuric acid & few years ago, coupled with the problem 
of disposing of spent pickle liquor, led the Association 
to mvestigate the possibility of recovermg acid from 
waste liquor. This is achieved by precrpitating 
ferrous sulphate monohydrate from the liquor by 
evaporation, roasting the sulphate to sulphur dioxide, 
and oxidizmg this to sulphuric acid ın a contact 
plant using vanadium as catalyst. 

Several difficulties were encountered. Research 
had first to be undertaken to determine the practical 
limits to the removal of ferrous sulphate from acid 
solutions. The solubility curves so produced were an 
origmal contribution to the literature since the pub- 
lished data had been found moonmstent. Then It 
became evident that the relatively small output of 
sulphate from pickling lines made rt uneconomic to 
use the contact process for ita conversion to sulphuric 
acid. The Laboratories therefore developed an 
alternative process of autoxidation. 

In this method, sulphur dioxide is released from 
the ferrous sulphate by roasting with coal and is then 
diseolved in weak acid circulated through an absorber 
tower from an acid storage tank. The acid with 
sulphur dioxide in solution is then aerated by having 
small bubbles of air blown through it. This takes 
lase in a diffusion tank and the oxidation of sulphur 
ioxide to sulphuric acid occurs at the bubble-liquor 
interfaces, catalysed by manganese sulphate ich 
has been added. The liquor is thus enriched in acid, 
which 18 drawn off to storage tanks for supply to the 
piokle line. The iron oxide residue from roasting the 
sulphate oan be used as blast-furnace feed. 

Trials on a pilot plant indicated that the process 
becomes economic when 10 tons or more of acid are 
being handled. With acid strengths above about 
23 per cent the catalyst needs to be kept active by 
injecting & little ozone with the diffuser air; amd 
strengths of up to 40 per cent oan then be provided. 
A plant has been designed which could treat all the 
ferrous sulphate at the Trostre tinplate 
works of the Steel Company of Wales, Lid., and this 
design is now being considered. A plant hae been 
proposed, also, for a olosed-oyole poe system 

with acid recovery using this autoxidation process. 


VACUUM DEPOSITION OF 
METALS 


A MEETING organized by the t of 
Physics of the University oj Cambridge and the 
British Soientiflo Instrument Research Association 
was held m the Cavendish La on May 17 
and 18 by invitation of Prof. N. F. Mott. Attendance 
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was by invitation, and geientiste were present from 
the Imperial College of Science and Technology, 
London, the Unversity of Bristol, Tube Invest- 
mente, Ltd., the Univermty of Cambridge and 
the British Scientific Instrument Research Assocs- 
tion. 

In tho first paper of the meeting, Dr. D. W. Pashley 
(Tube Investments) deearibed recent experiments on 
the occurrence of epitaxy m depomtsa of copper, lead 
and thallium on crystallme substrates. Dr. Pashley’s 
experiments showed that, while the nature of the 
initial depoart varied, according to the metal, from a 
uniform monolayer to a scattering of widely separated 
atom. 


(imperial College) exammed the relation, for a wide 
range of materials, between epitaxy and the degree 
of misftb between the lattice structure of the film and 
ite substrate, and showed that in contradiction to 
the theory of Frank and van der Merwe there 

to be no critical degree of misfit above 
which orientation of the film could not occur. Fol- 
lowing Dr. Pashley’s paper, which also included & 
mention of a new technique for revealing dislocations 
by means of a moiré pattern, Dr. A. J. Forty (Tube 
Investments) gave evidence of the role of arystal 
boundaries as sites for nuclei from which the growth 
of films could start. 

Dr. K. m. Greenland (British Scientific Instrument 

Research Association) described m general terms the 
work which is being done from the point of view 
of new and improved detectmg elements, and ex- 
plained that, in the first matance, the British Scientific 
instrument Research Association is concerned with 
the binding forces between films and their substrates 
with special reference to gold and silver on glass and 
silica. : 
Dr. J. W. Mitchell (University of Bristol) deecribed 
an investigation of the texture of copper films 
deposited by evaporation at very low pressures on 
glass held at the temperature of liquid nitrogen. The 
surface area of the film was measured by an adsorp- 
tion method. In these experiments it was found that 
the porous structure of the fllm was independent of 
the thickness. As the temperature of the film was 
raised the structure became more compact, but the 
admittance of oxygen had a strong stabilixmg 
effect. 

Mr. D. G. Anderson and Mr. J. E. Knowles (both 
from the Brrtish Scientific Instrument Research 
Association) continued the account of work at the 
laboratories of the Association. Mr. Knowles gave 
a deecription of a method which was bemg investi- 
gated for the comparison of the energy released when 
gold films condense on substrates of differing kinds. 
This method might lead to a direct measurement of 
the energy of reaction between the gold film and the 
substrate. Mr. Anderson showed how chemical bonds 
might be formed between metal films and a silica or 

substrate and described some expefimenta 
designed to demonstrate the importance of oxygen 
in film bonding. Taking account of the ionic nature 
of the glass structure, the possibility of the existence 
of reactive ionic centres in a fractured glass surface 
was also considered. Prof. F. O. Frank (Univer- 
sity of Bristol) summarized the Frank-van der 
Merwe theory of critical misflb m epitaxy and also 
discussed the stability of nuclei of cubic crystal 


forms. 
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CHEMICAL ENGINEERING 
EDUCATION 


tion held at the University of Birmingham dunng 
eee dupli mi J. A. Oriel pointed out, 
as a domeetio sequel to the conference 


profeasion. 

After a weloome to the University and in par- 
tucular to the new chemical engineering by 
Prof. F. H. Garner, the first seasion was opened by 
Dr. D. Olayton Chemical Industries), 
who spoke of the demands of the chemical mdustry. 
He explamed that the new graduate may be em- 
ployed in research, design or operation of + and 
will receive training in all these spheres during his 

years with a company. For this and other 
reasons, Dr. Clayton voiced the view generally sup- 


nological traming 
ee provided that the graduate is already well 
grounded in basic sciences. In post- 
te work, he felb more use should be made of 
the M.8c. degree, as this gives a man an insight into 
research which is for the majority. He 
explained that the chemical 
ee ae eal eval eee ai 
i number of 


best honours graduate. Prof. K. G. Denbigh later 
made reference to the lack in Britain, as compared 
with North America, of & large body of men trained 
just below honours standard. 

Dr. F. Mayo (Esso) gave a clear indication of 
‘the urgent need for more chemical engineers when 
he stated that, of its combined intake of scientists 


only 


and an appreciation of the way in which another 
man's work influenoes his own. This can be achieved 


graduate fails mainly in his lack of ability at writing 
reports and suggested that it takes his company 
about two years to correct this. He also thought 
that the American graduate settles down to active 

work rather more quickly than the British. 
Mr. A 8. White (UK. Atomic Energy Authority) 
Government 
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number of chemical engineers. In the research 
departments the main need is for good honours 
graduates, many of whom should have taken & 
research degree. There ia a smaller need for the 


opening for those who do not take honours 
courses. 


class provides a good 
degree 


The of the chemical plant mdusiry 
were put by Mr. J. P. V. Woollam and Mr. J. D. 
MoFarlane (Simon Carves), who described the execu- 
D P Hope contrast, tiogh ale oon- 
struction and oommiesioning stages, and they then 
outlined the qualities by men taking up this 
type of work. They like to see more ustes 


with & sense of cost consciousness, and they suggested 
ee eo ee ee 


sheets. Chemical 

making the right in design. He felt that 
Dr. Clayton and Dr. Maye rather under-rated the 
importance of research, because it is vital to have men 
coming forward who know where research can help. 
Dr. E. H. T. Hoblyn felt that the chemical engineer 
must do more on design, and that he was well fitted 
du m AE Rouen POM oorder He 
did not think that young engineers should 
too divorced from itself and he design 
problems as in this Prof. F. Morton 
Won seg to ibo heath the problem of the 
supply of teachers. If i really wants more 
chemical _ engineers then it must make 


icularly of the newer departments in this subject. 
t would, he argued, be a good investment by industry. 


Methods of Training 


It is now olear that the majority of new graduates 
will have taken the undergraduate course, usually of 
three years. In discussing this type of course, Prof. 
F. H. Garner explained that, as the chemical 

with 


Process 
efficiencies. On the operational side he must 
introduced to efficiency of production and shown 

that this is iur P DE of utilities, 


chemioal 

based on physical and chemical relationships, but he 
must learn thet these relationships often have to be 
extended beyond their precisely known Imits in 
order to solve problems in the time available. In 
that the chemical engineer would have to work with 
scientists of widely different training, he suggested 
that ib is preferable for him to learn chemistry with 

the chemists ; in the discussion some members 
thought that more of the training should be in the 
hands of the chemical engineering department. The 
design problem he regarded as particularly suited for 
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tutorial instruction and it also provides an oppor- 
tunity for the student to correlate much of his 


The development of the i diploma 
course was discussed by Prof. M. B. Dohald (Univer- 
sity College, London). This course had- been formed 
by a marnage between chemistry and engineermg, but 


the engineering content had been small. Of thoee: 


these courses, some 95 per cent had previously 
studied chemistry, and there is little doubt that 
training in physioal chemistry forms .& valuable 
introduction to many features of chemical engineer- 
ing. Mechanical engineers have a mofe üifficult road 
in this . 
content of heme) anes Hoa Tore Bo oe 
sively expanded that it ıs di t to fit diploma 
candidates into the final year of the undergraduate 
course. There are 1al advantages m these courses 
for those who have for & year or two in industry. 

The position of the subject in technical colleges 
was given by Dr. P. E. R. Venables (B y 
College of Technology). The number ‘of candidates 
takmg part-tim,» courses is small, but the percentage 
Gh idanr euius quisquis ke cR d URP rii 
ight colleges running these courses, response 
Son cine hae en eal me M 
that the newer sandwich courses were more suite! 
for chemical engineering. The advantages of obtaining 
first-hand experience of mdustry at the same time as 
taking an academic course seem considerable in this 
subject. The total content of knowledge demanded 
by modern professional qualifications made it m- 

i difficult for & man to train for these 
qualifications on & part-time besis. The part-time 
system is no longer adequate for educatmg modern 
technologists as distinct from providing a minimum 

ining for them. 

Mr. G. U. Hopton (North Thames Gas Board) ex- 
plained the many difficulties of the lone man studying 
by private study. Such candidates for the examina- 
tion for associateship of the Institution of Chemical 
Engineers ‘should have trained in chemistry or in 
engineering-by formal study before starting private 
study in chemical engineermg. It is algo Gasential for 
a man to be engaged in work of a chemical engmeering 
nature. uc 

New Trends In Teaching 


Prof, E. B. Belles (Swansea) explained tho im. 
portance of mathematios as & in design, whether 
in analysis or in synthesis. Physical design, including 
the optimization of variables, cannot be done success- 
fully without mathematical tools, and the teaching of 
mathematics must therefore be associated with ite 
physical and chemical applications. He outlined a 
three-year course, the main feature of which was the 
integration of mathematics with chemioal engineering 
in the last year, when the application of mathematics 
would be given by the chemical engineering depart- 
ment mainly in the form of problems. . 

Thermodynamics was indicated by Prof. K. G. 
Denbigh (Edinburgh) as one of the basic studies of 
chemical engineers. He that a 

on should be made for this work, both because 

of ita utility and also because of ita educetional value. 
It was important to give a real discussion of funda- 
mentals, as the natural inclination of i i 
studente was to concentrate on the application of a 
tool. He indicated the application of ics 
in several perte of the subject, including ite less 
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generally realized use m the oaloul&tion of manu- 


Dr. F. Rumford described the practical ini 
scheme ruh by the Royal College of Science 
Technology, Glasgow. There is no doubt that prao- 
tical traming on mdustrial unite for a ghorb period 
forms an ideal complement to the theoretical training 
of the lecture rooms. Realzation of some of the 
. difficulties with large unite assiste the begrmner in’. 
formmg an opinion of the merita, and limitations of 
theoretical work. It must be remembered that these ` 
courses do not, and cannot, provide real. training m - 
plant operation, and the industrialists must‘ be pre- 
pared to provide extended practical traming for all 
graduates. This is one of the difficulties facing small 
firms, but there can be no doubt that careful trainmg 
schemes will bring out the beet in the new recruit. 
Plant manufacturers are equally involved it thia 

blem. ‘ 

Prof. J. M. Ooulson (Durham) traced the changing 
attitude to unit operations, which had been the bass 
of the initial courses mn this subject. The main 
in the pest fifteen years had been in the co-ordmation 
of these operations and their reclassification as 
aspects of heat transfer, mass transfer and momentum 
transfer. In so doing we had created chemical 
engineering science, in which the study of the bamo 
mechanisms of interphase transfer was predominant. 
With regard to the future, he suggested that it would 
be wrong to regard chemical engmeering science as 
synonymous with chemical engineering. He put in a 
plea for encouragement of the inventive mind, par- 
ticularly with regard to new forms of i 
Men leaving British educational establishments 
should not only have a feeling for cost consciousness 
but also & sense of urgency. 


ieee 


J 
Opportunities and Recruitment” , .- 


The third session, on recruitment to the profpesion, <. 
was opened by Mr. A. A. Part (under-seorotary, 
Ministry of Education), who, in speaking ‘of the . 
technological awakening, indicated the brighter pros- ` 
pects for technological training. He warned the: 
conference that the opportunitiée for chemical 
engineers must be brought home much more strongly 
to school-boys and their parente. A strong and 
up-to-date pattem of courses must be developed 
which must recerve determined support from industry. 
Mr. Part mentioned that the so-called ‘post-war 
bulge’ will increase the numbers in the eighteen-yeer- 
old group, from the present figure of 640,000, to 
850,000 in 1965. The i ing tendency, 5 per cant 
per annum, for boys and girls to stay at school until 
the age of eighteen will further increase the number 
of potential university and technical college students. 

ith regard to quality, he noted that 51 per cent of 
the State scholarship winners of.1955 were going to 
read science or technology. THe schools had moved 
over to science, but the need now is for a move to 
technology. He was particularly anxious that the 
profession should make a clear statement regarding 
its demands for space m the technical colleges, aa 
preparations must be started at once. 

Mr. R. Groves (High Master of Dulwich) gave a 
most interesting account of science-training in British 
schools, emphasizing that ecience is now firmly estab- 
lished as a desirable course. The aim is to 
quie: young people who kre educated aa well’ as 
trained in vooati subjeote. In the sixth form all 
should be devoting some time to writing English and to 


a+ 


X 


No. 4577 + July 20, 1957 


studying a foreign language. He asked mdustrial mem- 
bers whether they could nob do more for the science 
masters at the schools, perhaps by providmg some 
popsibilities for research, but certamly by showing a 
real interest in them. He took the opportunity of 
thanking industry for making so marked a oon- 
tribution to the problem of laboratories in the 
independent schools. 

Mr. J. ‘A. Oriel (president of the Institution of 


Chemical Engineers) maintained that the oppor- 


tunities for chemical engmeers are excellent and 
that ihe. profession is showing & most vigorous 
growth. He claimed that Britain needs at least five 
times as many chemical engineers leaving the various 
educational establishments as at present, and that 
the opportunities for new reorurte are excellent. The 
process industries throughout the world are experi- 
encing & period of outstanding growth, and central 
to therr progrees lies the chemical engineer. Referring 
to the industry, Mr. Oriel instanced the 
developments in the past thirty-five years, but he 
believed there was an even brighter fu-ure ahead. In 
Britain, chemical engineers are almost equally divided 
between research, development, construction and 
pinus In North America, with ite longer period 

development in this field, chemical engineers are 
in administration m & greater proportion than 
chemista or other engineers. 

In reviewing the sympomum, Prof. D. M. Newitt 
(IEmperinl Oolloge of Saienoe and Tecnology) thought 
that industrialiste were right in placing emphasis on 
character development rather than on functional 
efficiency, but he maintained that & period of post- 
graduate studies was of greater value than indicated 
by the industrial members. He thought that we 
should probably change the nature of our traming 
evan more rapidly. Present syllabuses tend to be a 
legacy of the past and could with advantage be given 
a new look: Chemical engineering science could oon- 
veniently: be regarded as a link between physical 
sojenoes.a&nd technology, and he gave & brief outline 
x pd oe akan perce as rdg iE 

ies of mechanical and electrical engineers were 
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J. M. COULSON 


WOMEN IN INDUSTRY 


MA a UU CODI 
written, the year 1957 will surely be noted, 
inter alia, as the one when women really began to 


men. Their efforts to secure equal righta 
through educational has met 
with consi le guooess, and, within a few years, 


they should achieve equal material rewards for equal 
work. Ta oeny uoti ey aod e eddy inde pet 
fessions, they hate positions of eminence 
and few doors still remain closed to them. In one 
sphere, however, they have made little progress. 
This, of course, is the world of industry, ahd during 
the past few months the voice of woman has been 
raised in many perte of the world protesting against 
the domination of man in industrial and commercial 
activities. In Britain that voice has been heard at 
various conferences and courses, while powerful 
arguments for career emancipation have been pro- 
pounded in all kinds of journals. 

It was appropriate, therefore, for the British 
Federation of University Women to farm a working 


n 
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party to examiñe all the opportunities open to girls 
and women with qualifications in science and tech- 
nology. Its report" has now been published and con- 
tains details of;jobe available to girls and women in 
industry, the professions, agriculture and the Armed 
Forces. The cpmpendium has been painstakingly 
prepared, and, jn the section dealmg with openings 
m the professions and Armed Forces, will be mvaluable 
to headmrstresets and university authorities, parente 


d girls in théir formative years; details of jobs 


are accompanied by details of qualifications needed 
to fill them. --- 

In the seotibns concerned with opportunities in 
industry, howóver—end these are very few m a 
report of this gire—the working party bas been lees 
than fair to members of their own sex who wish to 
take up work in-industry. Perhaps it was unfortunate 
that only one-of the working party of twenty-four 
women appears to have had definite experience in 
industry and that in & specialist job. 

If the working party had included one or two 
women members with ience of 
des cane Tica e o oet ue Weald 
have been an excellent choice—more attention might 
have been paid to the very real difficulties confronting 
a girl who is keen on an mdustrial career. Although 
there is still considerable male prejudice against the 
employment of able women in industry, not all men 
are prejudiced ; there are real difficulties and these 
must be squarely faced if they are to be overcome. 

First, women, like men, would have to see that, 
although it has other functions, industry must make 
profits or it would cease to be. The comparative 
security of the past twenty years has led to great 
emphasis on the.‘service’ aspecte of industry. This 
is surely right and cannot be over-stressed. But 
manufacturing industry oen never be & service in 
the same sense as a profession like medicine, and the 
competitive element cannot be eliminated. Aspiring 
women, therefore, should be clearly told that, while 
industry overall has a social purpose, many industrial 
firms fail every day and many more are likely to do 
Bo. They should accept, too, that industry has not 
settled patterns of promotion Hke many’ professions 
and the Armed Services and that, even to-day, many 
men in senior ions have little formal education 
or training ; gecret8 of success in industry are 
stall far from clear. 

Ib should also be made clear that many of the 
openings in industry described m the report will lead 
to importent poertions:m mdustry but not 
to senior positions; the latter will stall go to those 
who are able to co-ordinate the work of the specialist. 
It is surprising that a report of this kind could be 

prepared without inaluding the word ‘management’ ; 

to be the oase. Women graduates, too, 
be warned that in many industrial organisa- 
Ge wu eni iale Adana Mie inter are 
finding it difficult to make headway against tradi- 
tional rule-of-thumb methods of management. 

The real difficulty, however, which must be over- 
come before women are &ooepted in senior positions 
in industry is the question of marriage and child- 
bearing. These topics are not mentioned in the 
report. Yet if a manufacturer is faced with two 
people for a key appointment, he is unlikely to pro- 
vide expensive traming for one on whom the odds of 
leaving are much greater than the other. It is little 
use telling him thathis training will not be lost to 
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industry as a whole; he looks at his balance sheet 
and there may be a logs to him. - > 

Such manufacturers will only take women applio- 
anta when there are no suitable male applicants. 
Fortunately for professional women, thab oondition 
has already been reached in many branches of 


British industry. Women will be accepted because . 


there is no other choice. Women should think 


perso 
mediamne, a break for marriage and child-bearing 
should be no handicap and should enable the middle- 
aged women to return to industry even mare fitted 
for her job. In rapidly evolving specialist flelds, 
however, where knowledge of ysios and 
other natural sciences are involved, she may find it 
easy to secure a post before marriage but diffloult to 
return to it afterwards. 

Women who wish to find employment in industry 
eae de ee they should be 

that industry 


can no 


EARLY HISTORY OF THE 
SAUROPSID REPTILES 


palmontology, as in other branches of science, 

small things often lead to great and far- 
results. It is nob unexpected, therefore, that Prof. 
D. M. B. Watson, with his usual searching eye and 
his vast knowledge of reptilian structure, should 
ee E nie cen Uo ie MET 
of eight small reptilian akulla and associated skeletal 
materials, 


contained in a nodule of rock from the’ 


Otsticephalus zone of the Karroo series of South 


by-Prof. Watson in which he turns to a 
ion of the basio classification and the relation- 

ships of ad! the reptiles. 
Millerosaurus, as Watson shows, is a small fossil 


epee on ee A part of the 

roof is covered with bony osteoderms fused to 

the underlying skull bones, and at the back of the 
ee ee ee 

process rising to the supratemporal bone. 

area, behind these Mise Dias i a eal pipes Calis aoe, 

parable to the stapes of a lizard, which in life must 


pectoral girdle shaped’ glenoid, and in 
the hind foot the fifth digit is complete and 

The fifth metatarsal is straight—not a hook-shaped 
bone. Such are a few of the bare facts concerning 
the osteclogy of Millerosaurus. What are the 

ions ? 

In 1916 Goodrich saw a basio 
all but the most 


* Pkil. Trens. Roy. Soo., B, No. 678, 948, 325 (1905 
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line with previous work, he believes tbe ear region 
ee ee 


TE 


fenetre are of 


ids, which 
wear oomplaa sor o sated, ich 
He believes that the the evolution of the diadeotids may 
represen’ an entirely separate development, 
parallel to the rise of the prooolophonid—millerosaur 
stem, the true base for the sauropsids. 
Watson's conclusions are of broad consequence 

studenta of reptilian evolution, and the seommuleting 
maas of evidence would seem to reinforce these ideas. 
Since the concept of an early dichotomy of evolving 
reptiles is of such significance to future work in this 
field it is perhaps unfortunate that Goodrich's term 
"Fheropeids' is being continued. This word might well 
be abandoned in favour of some other name that is 


ie Ced Rue 
to Sauropodsa for complete comfort. epu 
have two new names for the two pri lines ofr 
reptilian evolution ? Epwin H. Tw 


FILTER FEEDING IN FLAMINGOES 


TER feeding is very rare among the higher 
vertebrates—among the mammals it occurs only 
Meats ast iim Fa te cue: eid 


m which it has “Seg 

M. Jenkin, who reporta her eat cnn 
There are six species of Desiderii 

authorities, or four, one of which is divided into three 


sub-species, to others ; they are partitioned 
between three genera, Flamingoes are widely dis- 
tributed t the warmer regions of both Old 


and New Worlds, and their distribution is.determmed 
by the situation of the salt or alkaline l&kes where 
their food oocurg in They thus congregate 
near the great deserts of the world, often at high 
altitudes. When Miss Jenkin was working on the 
* Pkil, Trans. Roy. Soo., B, No. 674, 940, 401 (1057): The Filter 
Fosding and Toot ae geel. or . By Penelope M. 
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ecology of alkaline lakes during the Perey Sladen 
ion to the Rift Valley Lakes in Kenya she 


was able to watch two species of flamingo feeding, 
and established that one of them, Phoeniconaias 


to separato such minute organisms from the water, 
d examination showed that the mesh of 
the filter mechaniam in this species is of the order of 
only 0:01 tnm. across, In the other species, Phoentoop- 
terus the filter is much coarser with & 
mesh of about 0-5 mm. x 1-0 mm., and the food oon- 
msta of such comparatively large organisms as chiron- 
omid larve, small molluscs and crustaceans and seeds 
of lacustrine plants. The two species can therefore 
feed in the same lake without competmg for food. 
A tr section of the bill of a flamingo shows & 
medien ridge in the roof of the mouth that causes the 
palate to be V-shaped in section, with each limb of the 
V opposing the ing inner surface of the 
mandible. In some species, the “shallow keeled” 
forma, the angle of the V is obtuse; im others, the 
“deep keeled” forms, it is acute and the opposing 
surfaces are comparatively much larger. Beneath 
the apex of the V the tongue, more or lees circular in 
section, fills a corresponding groove between the rami 
of the mandible. Two rows of recurved hooks on its 
dorsal surface ftt into the spaces on each side between 
maxilla and mandible. The opposing surfaces of the 
jaws are beset with rows of lamelle broken up into 
small plat:lete, which in some species have fringed 
edges so that they show a remarkable resemblance 
to the baleen of whalebone whales on a minute scale. 
At the margins of the jaws there is a serios of much 
larger lamelle or hooks, “the exoluders", each 
corresponding to several rows of the finer lamelle, 
All species of wade or swim in the water 
and depress the head into such & position that the 
Sipe bee 88 ee jaw is directed down- 
wards, & bh ic Paollitatod by ue downward 
aT of [hj distal parb of the bil The heed is 
Pie ion side in wide curves either at the 
it acoardmg to the species and the 
ee eae At the same time the fleshy 
V is moved to and fro in ite groove like & piston 
“so that water is pumped in and out of the mouth. 
On the suction stroke the jaws are alightly separated 
to break the filter and allow particles of a mxe that 
oan page the exoluders to enter the mouth with the 
water. On the exhaust stroke the jaws are approx- 
imated so that the &re reteined on the filter 
as the water is expelled through it. On the following 
suction stroke the particles are removed from the 
filter and passed backwards towards the ceophagus 
by the recurved spines on the surface of the tongue. 
The movement of thsf^bill produces an action analogous 


to that of woo so that the enmeshed particles 
are gathered pnd presented tq the hooks on 
the tongue. "rs 


Flamingoes are nôt, as has been claimed, mono- 
phagous. They eat any organisms that pass the 
exoluders and are retained by the filters, and if the 
diet is limited to one species that is an ecological 
accident. When sa a result of ‘over fishing’ or of 
climatic factors all the organiams that can_be collected 
have disappeared, the fla&mingoos move to new 
feeding grounds—they are notorioualy erratic in their 


are nesting they resort to feeding upon mud, and 
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obtein their nourishment from the organic matter, 
diatoms and debris, included in: it. 

Miss Jenkins the importance of filter 
feeding to flamimgoes feeding m lakes where the waters 
differ oemotically gnd in ionic balance from the body 
fluids of the birds. By cancentratmg the food 
organisms a minimum of the physiologically unsuit- 
able medium is ingested, with a ent easing 
of the burden placed upon the kidneys. Filter feeding, 
in addition to its, use in obtaining nourishment, 
appears to have an equally important function in 
preventing excess salts from passing beyond the bill 
into the alimentary canal. In support of this con- 
clusion the author adduocs the well-known fact that 
flamingoes periodically leave their feeding grounds to 
drink at fresh-water sources. 

Finally, Miss Jenkin discusses the affinities and 
evolution of the flamingoes, and concludes that they 
are descended from early anseriiform ancestors and 
that they occupy an mtermediate position between the 
Anseriformes and the Cicomiformes. 

The author is to be congratulated upon a moet 
interesting and important series of researches which 
have occupied her attention for a considerable time. 
As ever in original investigation, her results, while 
recording numerous hitherto unknown facta, raise a 
considerable number of new problems which, it is to 
be hoped, she or her pupils will have the opportunity 
of resolving. L. HARRIBON MATTHEWS 


THE SITE OF THE 
NEUROHYPOPHYSIAL 
OSMORECEPTORS 


HROUGH. the classical work of Verney in the 

1040's, preeented so tly in his Croonian 
lecture (Proc. Roy. Soo., B, 185, 25; 1947), a physio- 
logical mechanism was elucidated by which tho organ- 
ism is able to regulate ita water loas with the urine. 
A series of elegant experiments accomplished under 
fully physiological conditions in the dog led Verney 
to the conception of osmoreceptors situated in the 
brain, withm the distribution area of the internal 
carotid artery. These receptors, when activated by 
a normal or raised oamotic preasure of the blood, send 
impulses to the neurahypophysis to release the anti- 
diuretic hormone. 

Recently, P. A. Jewell and Prof. E. B. Verney, in 


an extensive *, have summarized ten years 
continued work in this fleld. In a long series of 
laborious ormed with the utmost 


carefulness, skill and inventiveness, they have been 
able to show that neurchypophysial osmoreceptors 
are localized within the anterior hypothalamus and, 
perhaps, also within adjacent parte of the pre-optic 
area. What makes this work so valuable and decisive 
is the fact that here as in Verney's earlier experiments 
they have exclusively used blood-borne, physiological 
stimuli on unanesthetized animals. 

It 1s not possible to do justice to this work within 
the limita of & short review, but some of the main 
pointa may be mentioned. 

To trace the arterial blood, which in the different 
experiments had carried the oamotic stimuli, it was 
first necessary to make a careful anatomical study of 

*. 

PHI Treas. Roy. Soc", B, N B, No, 672, 45, 107 (1987) : An Hixpert- 
Oamoreceptors in the Dog. ae eet a erney. 
(London: Royal Boelety, aye io ) Es. 04. 
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the arterial connexions of the circle of Willis and of 
the detailed vascular architecture of the di 

and the hypophysis in the dog, and further, with the 
help of suitable ooloured substances, to study the 
distribution of vertebral and carotid blood in the 
brain. These careful studies of the vascular supply 
of the dog’s bram will certainly be of the greatest 
value to anyone who, in the future, traces the dis- 
tribution of arterially injected substances in the brain 
of the dog. 

After an &ooount of these preliminary studies, the 
authors describe experiments performed to localize 
the osmoreceptors. Having tested the antidiuretic 
response obtained from infusions of h lio saline 
into the common carotids in dogs ed with caro- 
tid loops but otherwise intact, they started to study 
the effect of tying one or more of the carotid branches 
supplying the bram with blood. Tying of the branches 
pe n 
attated a very delicate o ve technique. After 
killing the animals, the di ion areas of both 
carotids were traced with the help of coloured sub- 
stances. In all cases where an antidi o response to 
infusions of hypertonic salme was obtained on the 
side of the brain where the distribution of carotid 
blood had been restricted, the anterior hypothalamus 
and adjacent perte of the pre-optic area had been 
reached by hypertonic blood. No other part of the 
bram was reached directly by the infusions. The 
authors thus have good reason to conclude thas the 
neurohypophysial osmoreceptors are localized in the 
anterior hypothalamus and perhaps also parts of 
the pre-optic area. 

The resulta of the last tWo experiments reported 
in the work might at first sight seem somewhat 
confusing. In these, all three main branches of the 
internal carotid had been tied intradurally on one side, 
leaving some smaller branches to supply the ipsilateral 
parts of the hypothalamus with arterial blood. The 
result in both cases was that the antidiuretic response 
_ seen before the operation, due to intracarotid infu- 

gions of hypertonic saline, vanished completely. The 
occlusion of these three branches of the internal 
carotid had, however, in one of the dogs, caused the 
formation of a cyst in the anterior hypothalamus, 
and a reduction in the number of cells in the mi 
nuclei. In the other dog a large cyst was formed in 
ihe thalamus, and the greater of the anterior 
hypothalamus had been supplied from the carotid of 
the opposite side. This seems in iteelf to be a possible 
explanation for the lack of response to the infusion of 
h nio saline on the side operated upon. 

the basis of these two experiments, and of 
other observations which cannot be mentioned here, 
the authors pub forward the in 


experimentg 
this hypothesis are suggested at the end of the paper. 
In short, this solid work of Jewell and Verney forms 
an extremely valuable complement to Verney’s 
earlier pioneering research on the physiological regula- 
tion of the function of the neurohypophysis. Their 
results have meanwhile been fully supported by the 
work carried oub at the Royal Veterinary College of 
Stockholm by B. Andersson and his collaborators, 
who have been able to elicit not only thirst, but also 
an inhibition of water diuresis*m conscious goats, 
by electrical stimulation within the anterior hypo- 
thalamus. YuGVH ZOTTHRMAN 
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MOSAIC EVOLUTION IN 
HYDROIDS 
[ess animas dirs orion aro sape of 
undergoing independent evolution at different 
rates. The idea of ‘mogaic evolution’ is becoming 
familiar to systematista in a number of groups. It 
both enriches the story of phylogeny, and bedevils 
those classifloations that have relied on a few ‘good 
taxonomic characters’. In the hydroid owlenterates, 


moreover, the two phases of the life-history—polype 
and medusa—have an almost mdependent existence, 


and it is peculiarly easy for to evolve separately 
Ghd Gad eos ew d ‘ot apparent in the 
morphology of the other. In ttaditional classifica- 
tions, the po and medusa ofthe same species 
have often different named; ^t te families 
and have been described by tb workers. 


Realization of this was not wanting, even in 1864 with 
Allmann's lament that ‘‘the principles of classification 
that have been regarded as the only sound ones in 
other groups have been almost entirely ignored in 


With modern knowledge the need for dual classifica- 
tion is endmg, and m a recent report* by Dr. W. J. 
Rees, posing & new arrangement of the capitate 
Baroda; «large algunos has boen tiude. Dr. Rees 
has, for the first time, merged polypes and meduse 
into a single phylogenetic claamfloation ; and in this 
he has had mush oarefal work to drew upon, especially 
the studies of Russell, Kramp and This 
must be an important paper for the hydroid specialist ; 
and it is a stimulating one for the general zoologist 
who is fond of hydroids or teaches marine biology. 
The author gives a lucid account of the suborder 

ta, drawing his evidence widely from hoth 
po and meduea, with particular attention to the 
relation of form and fimotion in his own experience 
of living hydroids. The resulting clagsifloation is a 
‘liberal’ and broad-based one. 

Theories of alternation of generations (there seems 
no good reason to avoid this term) are reviewed. 
The older hydroid theory held the sexually prope- 
an Ae to, be aie oars bade ame tiers 

The meduse arose from & later ‘division of labour’, 
though this hypothesis could never properly account 
for the Trachylina. Dr. Rees firmly supporta Brooks’s 
theory (now most widely accepted) of the ancestral 
role of the simple ‘actinula’, which gradually took 
advantage of attachment, and by vegetative prolifera- 
tion gave rise to a polypoid phase. The carliest 
hydroid was probably a primitive meduse, See 
with a i and the medusal theory and 
actinula theory are in fact compl 

The body of the paper is consideration of evolu- 
tionary trends mosaic pear developed in the 
polype and the meduse. Rees rejecta Kramp's 
view that the colonial oorynoids are the most primitive 
polypes : coloniaLformsa—he holds—havoe arisen from 
solitary forms, and the existing lower Corymorphines 
come nearest to the ancestral form of the hydroid 

ype. Here we have types like Hypolytus and 

aa with & feeble perisaro, no diaphragm and no 
well-developed stem canals. The oral tentacles are 
capitate or moniliform but the aboral circlet always 
moniliform, corresponding with the tentacles of the 
VoL 4, Bo. o velationary Tremis in (us Cl Glamtfion loa of Capitals 
Hyüroids and M Dr. 


Rees. 
(London: British Afoseum (Natural History), 


No. 4577 July 20, 1957 


early medusa. In these lower polypes they form the 
long fishing tentacles suited to life on a muddy sub- 
strate. Capitate tentacles arose later. P 
have evolved along three broad lines. In the 
morpha-Twubularia-Margelopsis line, we find the 
largest and most elaborate polypes, the Tubulariidae 
acquiring a firm perisaro and settling on hard sub- 
strate, and the margelopsid polypes becoming 
specialized and pelagic. The larger polypes of this 
lme develop a moet complex internal structure; 
Corymorpha nutans is 11-4 cm. in length, Bracho. 
cerianijwus imperator a giant of 224 om. In the second 
or Acaulis-Myriothela line, starting with the primitive 
Acaulis, the polypes.become vermiform, with short 
capitate tentaoleg, soattered over the intertentacular 
aree. M ‘qustrogeorgias reaches 30 am. in 
length. The thirü seriee—the corynoide—have be- 
come ‘colonial, with the indrvidual polypes much 
smaller, and the aboral tentacles lost, as in the 
“deceptively simple polypes of the Corynidae". Food 
circulates from polype to polype by a continuous 
conosaro, and in the higher corynoid family, the 
Zancleidae, Russell and Rees have found sexual and 
nutritive differentiation among the polypes (elsewhere 
maoh mors aniphiasixed Aimane £y droiday) 

The pana Eiaon kae, val aes Ga: 
ment and evolution of the perisac are considered, 
followed by a survey of evolution in the meduse. 
Dr. Rees regards the meduss of capitate hydroids 
(the Codonidae of Haeckel) as the most primitive of 
all The ancestral form—not unlike a modern 
Sarsta—had a deep bell-shaped umbrella with 
scattered nematocysts, four per-radial tentacles with 
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moniliform nematocyst batteries, four radial canals, 
a ring canal and & ring gonad surrounding the 
stomach. Moniliform tentacles are rebamed in many 
corymorphine polypee, but only Euphysa has them 
in both polype and medusa. 

Dr. Rees agrees with Broch and Kramp that the 
condition of the gonophore—an sporoeac 
or & free medusa—is by itself of little taxonomic 
value. But the free medusa has much higher clamns : 
it is not so much an organ only a little removed from 
& fixed eumedusoid, but an independent organism 
undergoing ite own evolution. Its morphology, 
duration of life and reproductive behaviour carry 
great weight m discrimination of species, genera and 
even families. Many species find ‘‘fuller opportunity 
for expreasion in a free planktonic phase than in a 
sedentary benthic phase”. 

Phyletic lines of polypes and medusae are sum- 
marized in two schematic figures (57, 58). General- 
ized though these must be; they might have been 
even more helpful to the non-expert if they could 
have been given fuller captions. Dr. Rees's classifica- 
tion introduces four superfamilies into the suborder 
Capitata of order Anthomedusae. The Tubularoidea 
contains the idae, Tubulariidae and 
Margelopsidae ; the Tricyclusoidea is set up for the 
unique species Tricyclusa singularis. The Acauloidea 
includes the Acaulidae and Myriothelidae; and in the 
Corynoidea are grouped ten oolonial families with 
aimple hydranths centring around the Corynidae. 
For some of these, such as the Cladocorynidae and 
Asynoorynidae, this grouping is provisional and 
common ancestry is not claimed. J. E. Morron 


HOW DOES THE EHRLICH ASCITES TUMOUR OBTAIN ITS ENERGY 
FOR GROWTH? 


By A. KEMP and Pror. B. MENDEL, F.R.S. 
Pharmaco-therapeutic Laboratory, University of Amsterdam 


the peritoneal cavity of the mouse, cells of the 

Ehrlich ascites tumour multiply rapidly. After 
transplantation their number increases about 26-fold 
within five or six days. This growth m 
by a increase of ascitio fluid. 

Bince the ascitic fluid contains anly traces of glucose 
and oxygen!, it seems surprising that the cells can 
grow in this medium. In the course of recent experi- 
mente in vitro, Warburg? “‘placed varying amounts of 
energy at the disposal" of the ascites cells and then 
transplanted them. He observed that the cells died 
when neither glucose nor oxygen was supplied for 
twenty-four hours, but that “‘one-fifth of ther growth 
energy” was sufficient to preserve transplantability. 
Though these experiments seem to show that ascites 
cancer cells can survive under condrtions of near- 
starvation, the question still remains as to how they 
find the energy for growth in the ascitic fluid. 


Glucose Concentration and Glycolysis 


It is well known from Warburg’s experiments with 
surviving tumour slices that a glucose concentration 
of about 200 mgm./100 ml. is required for maximum 
glycolysis. At glucose concentrations lower than 
80 mgm./100 ml. the rate of glycolysis decreases 
sharply, amounting to less than one-fifth of ita 


maximum at & glucose-level of 5 mgm./100 ml. A 
similar relation between giucoge concentration and 
fermentation has been found with cell suspensions, 
for example, with yeast cells. Here, too, the rate of 
fermentation diminishes considerably once the glucose 
concentration has dropped below 200 mgm./100 ml. 
When we became mterested in the metaboliam of 
the ascites tumour cells m vivo, we first inquired into 
their glycolysis in relation to the glucose concentration 
in the medium. This seemed necessary in view of the 
extremely low level of glucose in the ascitic fluid. We 
found that, 4n vitro, the maximum rate of glycolysis is 
still maintained at a glucose concentration as low as 
4 mgm./100 ml. Once the level of glucose has fallen 
off to about 3 mgm./100 mL; glycolysis ceases 
. Ehrlich ascites tumour cells would thus 
be able to make full use of their glycolysimg capacity, 
if the agcrtic ftaid were to contem a minimum of about 
4 mgm./100 ml. of glucose. 


Concentration of Glucose In the Ascitic Fluid 


As far as we have been able to ascertam, the oon- 
centration of in the ascitic fluid has not yet 
been accurately de med. Since the amounte of 
glucose present in the fluid are too small to be 
estimated quantitatively by the usual methods, we 
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adopted the following procedure. Immediately after 
the withdrawal, the ascitic fluid was mixed with 4 
volumes of ethanol, centrifuged and the supernatant 
fluid evaporated under reduced pressure. The residue 
was suspended in 5 per cent trichloro-&oetio acid so as 
to bring it to the original volume of the ascitio fluid. 
AE ROOT LETT DE onore Der ule the suspen- 
Sion was centrifuged. The glucose concentration in 
the clear supernatant fluid was then determmed 
colorimetrically with the aid of the anthron-sulphurio 
acid of the age of the transplant 
5-7 mgm./100 mL of glucose were found, & oonoentra- 
tion at which glyoolysis of the tumour ocells is at ita 
maximum. 


Source of the Glucose . 


From measurements of the metabolism of ascites 
tumour cells # viro, Warburg and Hiepler! have 
calculated how much glucoeé the cancer , present 
in 5 ml. ee een ae ee 
glycolysing capacity to the full: under anaerobic 
conditions they could gtyoolype about 44 mgm. of 
glucose per hour and under aerobic conditions half 
that amount. As we have seen that the 'glucoeo 
concentration in the ascitic fluid is above the optimum 
for the gtyoolysis of the cancer cells, rt can be inferred 
that the influx of glucose is adequate. Nevertheless, 
we have also attempted to asseas experimentally the 
rate of influx of glucose into the ascitio fluid. Normal 
mice were injected imtraperi with 5 ml. of 
ascitic fluid made cell-free by tion. This 
fluid contamed 3 mgm./100 mL of glucose. When it 
was withdrawn 3 mm. after the injection, the glucose 
concentration had risen to 17 mgm./100 ml. Thus, 
14 mgm. of glucose could diffuse into 5 ml. of ascitic 
fluid within one hour. This amount would not fully 
meet the requirements of the cancer cells for maximum 
glycolysis under aerobic conditions. However, one 
important factor had to be omitted from our experi- 
ment, namely, the ascites tumour. The tumour cells 
keep the glucose-level low in the surrounding medium 
and thus enhance the flow of glucose through the 
capillary walls into the ascitic fluid. Conversely, in 
the cell-free ascitio fluid with ita mamg glucose oon- 
centration, the influx of glucose will progressively 
slow down. For this reagon we chose the shortest 
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possible interval of time, namely, 3 min., to determine 
the rate of influx. Even at the end of so short & 
period, however, the glucose had already risen to a 
higher level than is found at any time in the ascitio 
fluid of a mouse bearing the ascites tumour. If we 
make allowance for this unfavourable factor in our 
experiment, ib would appear that the amount of 
glucose which diffuses into the ascitic fluid is large 
enough to keep the cancer cells saturated under 
aerobic conditions. 


At first_sight it seems surprising that such large 
quantities of gluoose should be available in a mouse. 
Ita blood and liver together contain less than 50 mgm. 


of carbohydrate, while more than 500 mgm. of glucose 
is consumed im twenty-four hours by the cancer cells 
present in 5 ml. of ascitic fluid. Where does all the 
glucose come from ? 

In the ascitic fluid of a tumour-bearmg mouse the 
lactic acid concentration is maintained at a level of 
about 100—150 mgm./100 mL. by the glyoolysing cancer 
cells. We have followed the absorption of the lactio 
acid by injecting 5 mL. of cell-free ascitio fluid intra- 
peritoneally into normal mice. Ten minutes after 
the injection the concentration of lactic acid in the 
ascitic fluid had on the average dropped by 44 mgm. / 
100 ml. Thus, at least 13 mgm. of lactio acid could 
be absorbed from 5 ml. ascitic fluid within one hour. 
Some of the lactic acid might be oxidized by the 
cancer cells; the major portion, however, will be 
absorbed mto the blood-stream and transformed by 
the liver into glycogen, which, in its turn, will replen- 
ish the blood with glucose. In this way, the greater 
part of the glucose, glyoolysed by the cancer cells, 
will reenter the ascitic fluid and once more be 
available for gtycolysis. odi e ura M 
of the very great consumption the low concentra- 
tion of gtucose in the ascitic fluid, ascites tumour 
cells, no leas than other cancer cells, are able to 
derive a major part of their energy for growth from 


` gtyoolysis. 


We are indebted to Dr. G. Klem, Stockholm, for 
supplying us with the Ehrlich ascites tumour. A 
detailed account of our experiments will appear 
elsewhere. 


1 Warburg, O., and Hiepler, H., £. Naturf., 7, 108 (1052). 
* Warburg, O., Science, 188, 509 (1956). 


SEISMIC RECORDINGS OF ATOMIC EXPLOSIONS IN AUSTRALIA 


By H. A. DOYLE 
Department of Geophysics, Australian National University, Canberra 


URING September and October 1956 four 

atomic weapons were exploded in South Aus- 
tralia. At the suggestion of Sir Edward Bullard, and 
with the co-operation of the British Atomic Weapons 
Research Establishment, the ground waves produced 
by these blasts -were recorded at seven different 
localities, mainly near stations on the -Trans-Aus- 
tralian railway. This unusually long and ceca 
railway passes through the desert of the Nullarbor 
„Plain and go provides a useful traverse of low noise- 
level slong which to record geispnio waves from the 
weapon trials area at i which is situated 
towards the eastern end of the lme (Fig. 1). The 
geology of this plain may be simply described as 


horizontally bedded Miocene limestone, known to be 
900 ft. thick in places, with the Yilgarn Pre-Cambrian 
Shield to the west and poenbly underneath the lime- 
stones. The three most distant stations were on the 
Yilgarn Shield. 

. An attempt was made to record at roughly 2° 
intervals to as great a distance as posible. Records 
were obtained out +o a distance of 10-7°, and it may 
be possible to extend this distance in future 

At six of the stations, instruments of high gain and 
fast paper-gpeed were used, and at the other a Will- 
more sei The former instrumente, which 
were built by . P. G. Gane for similar work in 
South Africa, consisted of a vertical and a horizontal 
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value? of 0-19 sec. for the Heligo- 
. ndi land experiment. The small reei- 
" SOUTH duals show that the P& curve is 
WESTERN AUSTRALIA ; close to linearity, out to 8-7°. 
AUSTRALIA  Bince the records were obtained in 





Fig. 1. Looation of stations 


geophone (orientated longitudinally) with natural 
periods about 0-6 seo., ‘two amplifiers and a three- 
galvanometer recorder of paper about 2 om./aec. 

Time-marking was provi chronometers 
together with recording of W.W.V. radio time-signals 
on one of the galvanometers. Arrival-times could be 
read to 0:1 seo. quite easily on the records of the fast 
recorders, and to 0-5 sec. on the Willmore record. 

The times of the explosions and their geographical 
co-ordinates were supped ME the Atomic Weapons 
Research Establishment. four explosions were 
used, but only one explosion was recorded at each 
station. The positions of the sites were 
calculated from railway survey data and State Lands 
pe cer eae DE Geooentrio distances were then 

calculated using the formula 2 vers A = (a — A)* + 
(b — B)! + (o — O)*. The ésanderd error cf the di 
tances so obtained! is 0-6 km. Height and ellipticity 
corrections of the observed times were not applied, 
being lees than 0-1 sec. 

Only phases that are easily discerned in the records 
are reparted in this communicatian. As can be seen 
from inspection of Fig. 2, most phases lie close to 
eee i travel-time curves. Two of these 

as P. and Sa. The others were 
bissl and S, and are discussed below. With 
the exception of P,, the times were fitted to linear 
t—A relations by the method of least ares. 

P waves. The P, phase was as the first 
arrival at the closest two stations, as the second 
arrival at Forrest (3-18°) and possibly as a later 
ane eee (411°). 

ee in measuring the travel-time 

to the clos takon aly. the Cook: dull Forel 
resulta were used to calculate the P, velocity. The 
resultant value of 0-12 km./pec. with a time 
of 0-2 sec. indicates that P; is apparently the P-wave 
velocity immediately below the sedimenta. 

The second velocity, 8-23 + 0:02 km./sec., was 
caloulated from the four first arrivals from Forrest 
to Celebration and was taken to be P,. This value 
was calculated using the mean earth radius 0,971 km., 
sothat the result is directly le with that of 
other investigators. Use of the radtus to the Mohoro- 
vidsié discontinuity will lower this velocity by 
Ce Ur ELM" The second arrival &t 

k also lies close to the Pa curve, but may be a 
reflexion from the Mohorovičić discontinuity. The 
standard deviation of the residuals from a linear 
relationship was 0-12 seo., compared with Willmore's 


only one direction, this veloorty 
^49*"4 could have a tio error due 
+mm, to dip of the Mohorovitió discon- 
z T7  iinuity. At the outermost station, 
Southern Croes (10-7?), the residual 
obtained by extrapolating the 
8-23 km./sec. curve to this distance 
is — 1:9 sec. This large residual ig 
evidence of a possible bend in the 
Pa travel-time curve between 8-7? 
and 10-7? due to an increase of 
velocity with depth. 

Our Pa and Sy travel-times were 
reepeotively 6 and 14 seo. earlier 
than those given in the Jeffreys— 

Bullen tables for 10°. Other pos- 
sible P-phases are shown m Fig. 2, but these do not 
indicate any additional layers. 

S waves. At most stations two later arrivals were 
recorded, usually with slightly larger amplitudes and 
longer periods (0-1—0-2 sec.). The arrival-times were 
fitted to two straight travel-time curves, giving 
velocities of 4-75 + 0-02 km./sec. (using the mean 
earth radius), and 3.56 + 0-03 km./seo. These waves 
were as S, and S,. 

Except for Southern Cross, where the noise-level 
was high at the time, S, was recorded at all stations, 
in contrast to P, which was observed only as far as 
Loongana (4-1°). ee ee ae 
due to conversion to the surface wave 
increasing distance, as suggested by Press and 


Bullen‘ found evidence for the occurrence of & 
prominent S-phase in New Zealand records of near 
earthquakes, and Bullen and Bolt* found similar 
evidence in records of a South Australian earthquake. 
This phase had an estimated velocity of 8-7 km. /sec., 
and was designated S*. P* was thought to be leas 
prominent and P, and S, doubtful. It is therefore 
suggested that our P, and S, correspond to the P* 
ech cee ee ee road 

The P, and S, time interoepte were 7-56 and 
14-76 seo. respectively. Assuming a uniform ‘orust’ 





5 


Truvel-ttme (min.) 





Geocentric distance (degrees) 


Fig. 2. Travel-time curves 
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in which the velocities are these P, and S, velocities, 
the depth to the discontinuity waa formally estimated 
as 35 + 2 km. using the P-wave date, and 40 + 2 km. 
using the S-wave data. 


The resulta of this survey are &mmilar to those. 


obtained by recording explosions m certain other 
continental regions; for example, P, velocities which 
have been measured are: North Germany*, 8-18 
km./sec.; Western Transvaals, 8-27 km./sec.; 
Canadian Shield’, 7-91-8-21 km./sec. ; United States’, 
8:1 km./sec.; Wisconsin’, United States, 8-17 
km./sec.; Pennsylvania’? and New York, United 
States, 8-14 km. /aec. 

Fs eee ee ae 
of the Atomic Weapons Establishment, the 
Australian Department of Supply and the Common- 
wealth Railways. Instruments were generously 
loaned by the Bernard Price Institute, the Pakistan 
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e Instituton of 
Branch of the 


a grant towards transport of the instruments. 
Acknowledgment is also due to Prof. J. C. Jaeger, 
who ape eed DIOE eee O E of Prof. 
K. E. Bullen and Dr. G. de Q. Robin. 
"Due bs Mom. Not. Roy. Astro. Boe., Geophys. Supp., 8, 190 
"Willmore, P. L., Pk. Trens. Roy. Soc., A, 842, 123 (1949). 
! Press, F., and Hwing, M., ES AN Soo. Aar; 43, 210 (1052). 
«Bolen, K. E., Proo. Bixth Pas, Bel . Congress, 1, 103 (1939). 
, and Bolt, B. A., J. Proo. Roy. Sec. N.S.W., 90, 1, 19 
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A GENERAL THEORY OF MEMBRANE TRANSPORT FROM STUDIES . 
OF BACTERIA 


By Dr PETER MITCHELL 
* Department of Zoology, University of Edinburgh 


T has recently become evident that the bemo 
problem of membrane-transport (even in the cases 
of sodium and potassium ions) is concerned with the 
movement of chemical groups through the mem- 
brane)". In this article I shall therefore consider 
the problem of membrane-transport in terms of the 


relati between ‘biochemical’  group-transfer 
reactions! and ‘biophysical’ membrane-transport 
reactions, with the tradition that has 


allowed the extensive studies of electrolyte movement 
complicated by bioeleotrio potentials to dominate the 
field of membrane-transport. The work that I shall 
describe will suggest a general theory which might 
be restricted to bacteria, but for reasons that will 
become obvious, it is more likely that the mechaniams 
of membrane- will show the same general uni- 
formity in different genera as do those of metabolism. 

Some years ago, I * that the internal 
concentration of free glutamic acid in streptococci 


a ee ee (1) the rate 
of active wards, dependent upon glucose 
metaboliam; (2) the rate of entry into the 'meta- 


bolic pool’ ; (8) the rate of diffusion out through the 
membrane. This suggestion was verified by the use 
of inhibitors and accelerators specific for one or other 
of the three processes’. 

Later work on amino-acid accumulation and protein 
synthesis in oooci and Bacterium cols led away from 
the above membrane-transport explanstion^*. A 
more ‘biochemical’ interpretation was placed upon 
amino-acid accumulation, the free internal amino- 
acids being assumed to exist as activated or labile 
compounds, and the plaama-membrane being oon- 
sidered to be permeable to all amino-acids’. 
however, the pool of free internal solutes and the 
membrane that separates this pool from the external 
medium have been demonstrated in my laboratory by 
unequivocal permeability and osmotic pressure mees- 
urements!” u. These observations have received sup- 
port from Dr. E. F. Gale’s laboratory™ and from 
elgewhere!?-1*, 


With the retum to favour of the membrane- 
transport view of the accumulation of oertain ammo- 
acids, two facts which accorded with the more 
‘biochemical’ interpretation have, however, still to 
be explained : first, the entry of these amino-acids 
into internal protem and external peptides without 
passage through the internal free amimo-acid pool‘ ; 
and second, the rapid exchange of certain analogous 
amino-acids (for example, valine and isoleucine) with 
one another acroes the membrane". I shall return 
to these facts later. 

Tt has been shown by the use of traoéra that the 
plasma-membrane of resting staphylococci prevents a 
net flow of phosphate, but permits a quite rapid 
strictly reciprocal exchange between the inorganic 
phosphate molecules on either mde. When, however, 
the cells respire in glucose, the flow of phosphate 
inwards remains unchanged, but the outflow 
tiet EEO; that phosphate is 

Pi re ae ied oe 
ee ered seen iios E 
the exchange and uptake, and that one may analyse 
the translocation process of active transporb by 
weudring iho exelange moesdcn fa resting’ Cellai, 
Kinetio studies indicated that the rate of the phoe- 
phate-exchangp reaction is proportional to the degree 
of saturation of an externally accessible reactant 
with H,PO,-, just as the rate of an enzyme-catalysed 
reaction is proportional to the degree of saturation 
of the enzyme with its substrate. Moreover, the 
reactant in the plasma-membrane displays enzymic 
specificity towards the H,PO,, and the exchange 
reaction is ible to specific inhibitors all 
of which also i it the active transport. Only 
arsenate oan be substituted effectively for phosphate, 
the exchange of arsenate for phosphate across the 
membrane being as strictly coupled as that of phos- 
phate for phosphate. The transport of arsenate can 
consequently be driven against a concentration 
gradient by the reverse movement of phosphate in 
resting cells. 


# 
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to the ex 
Ussing!* to account for the exchange of sodium. 
He suggested that the ions saturate a carrier on which 
they may pass through a membrane which they 
cannot traverse in the free state. The phosphate- 
exchange system differs from Ussing’s model, how- 
ever, in & most ımportant respect. Ussing* pointed 
out that when the carrier of his system is unsaturated 
on one side of the membrane, a net flow of substrate 
will occur. The Km (0-8 mM) of the phosphate 
exchange would represent the dissociation constant 
of the carrier in Useing’s model; yet, even when the 
external H,PO,- concentration was lowered to 0-1 mM, 
there was no significant flow of the mternal 100 mM 
inorganic phosphate outwards. The simplest explana- 
tion that I have been able to suggest to account for 
the strictness of the coupling in this system 1s ag 
follows: phosphorylated oarriers are present in the 
membrane, the phosphoryl groups of which, due to 
thermal movements, become alternately accessible 
to the media on either side where a specific exchange 
may ocour between the phosphoryl groups on the 
carriers and phosphate ions without loas of the bond- 
energy of oarrier-phosphoryl compound. In 
this system the carrier-ion compound (or complex) 
is not i equilibrium with its hydrolysis (or dissocia- 
tion) produote as it is m Ussing’s system. The 
explanation that I have suggested amounts to makmg 
a strict analogy between the translocator and the 
combining centre of a group-transferrmg enzyme ; 
for group-transferrmg enzymes are known to 
form intermediate covalent compounds with the 
group that they transfer from one substrate to 
another?.1*, 


Gourley's observation®® that phosphate may be 
carried the membrane of erythrocytes as 
adencame triphosphate led to the suggestion that 
the phosphate-exchange system of staphylococci 
might operate with adenosine triphosphate as the 
carrier and phosphokinases as the enzymes catalyzing 
the exchange. But I pomted out that if this were 
so, the strongly lrpophobie properties of adenosine 
triphosphate would almost certainly have to be 
masked by some large molecule such as a protein 
of low solubility in water in company with which it 
would have to pass across the osmotic barrier by a 
translational or rotational movement of the large 
molecule. This is a quite different conception from 
Goldacre's theory, supported by Danielli™, that 
contractile enzymes cause active transport by foraing 
the solute i through the membrane. 


; bub while perhaps 
implying direct participation of glyoeraldehyde-8 
Phosphate dehydrogenase, he states that '' 

do not necessarily play any intimate role in the actual 
movement of any substance’. In contrast to this, 
the view that I am streesing here is that the oxido- 
reduction and group-transferring enzymes of classical 
biochemistry do in fact catalyse (but do not force) 
the movement of & chemical group from one substrate 
(or coenzyme) to another on or within the enzyme 
molecule. It is therefore logical to consider™ that 
the catalysts of translocation may be proteins identi- 
oal to normal enzymes, the translocation being & 
normal enxymio attribute when the enzyme forms 
part of the membrane!*11, Tt ig, of course, conceivable 
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that protein catalysts of translocation may lack 
chemical catalytic function. In either case the name 
‘translocase’ might aptly be used, although m the 
former the normal biochemical name of the 
concerned might be quite sufficient. The molecular 
group covalently linked to the substrate during 
translocation—which may be a small molecule such 
as & lipid or nucleotide, or may be the combining 
centre of a translocase— will be called the ‘trans- 
locator’. The characteristics of the phosphate- 
in the right side of Fig. 1. The ringed P representa 
phosphoryl as HPO,-; the black area, the 'trans- 
locator’; and the shaded area, the translocase. 

the translocator has been depicted as moving 
bodily in the membrane, it might alternatively be #o 
placed in relation to the translocase as to be accessible 
to its substrate from either side without itself under- 
going & strictly molecular movement, but rather an 
electronic one. 

During respiration in glucoge, phosphate is actively 
transportéd inwards by & process which inhibits the 
outward passage of phosphate but not the outward 
movement of the carrier. This may be caused by the 
occupation of the translocator during its outward 
movement by another substrate or by an internal 
bond. A mechaniam of the latter type is illustrated 
in Fig. 1; andina ing substrate-exchange- 
type mechanism, the group X of the hydrolysable 
intermediate of carboh metabolism, R-X, 
would travel out m exchange for phosphate. 


have shown that the p. 
cells does not permit a significant net flow of these 
solutes ; and kinetic, metabolic and inhibitor studies 
indicate that the mechanism of entry of these 
substrates is closely similar to that of phosphate2.11,%4, 
Genetio and kinetio observations on the uptake of 
amino-scids*)*, sugars’ and citric &cid!* by bacteria 
may be similarly interpreted. 
An enxymically controlled mechanism of active 
would require the presence of enzymes in 
the plasma-membrane. While we have not yet been 
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able to demonstrate particular componente involved 
in membrane-transport, ıt has nevertheleas been 
posable to show that the plasma-membrane of staphy- 
looocci 1s & complex lipo-protem sheet about 50 A. 
thick, contammg about 20 per cent lipid and 40 per 
cent protem exhibiting many oxidative and hydroly- 
tio enzyme activities, and moludmg some per 
cent of the total succinic, lactic and formic dehydro- 
pnn and. the bulk of the cytochrome of the oell!'. 

A similar i nud composition hag recently been 
described for the plasme-membrane of Bacillus 
megaterium**. 


The object of this article is to suggest—as a logical 
extension of our previous hypothems that enzymes 
are the conductors of bacterial membrane-transport!! 
—that metabolic energy is generally converted to 
osmotic work by the formation and openmg of 
covalent links between tranalocators m the membrane 
&nd.the carried molecules exactly as in enzyme- 
catalysed group-transfer reactions. The tranaloca- 
tion rteelf 1s supposed to be due either to a thermal 
movement of the translocator in the membrane, or 
to the sumultaneous accessibility of the translocator 
from both sides; and this movement or availability 
may be determined by & normal enryme (or perhaps 
by & ial protem), which we may call a 
The iency of the osmotic process could thus be 
equivalent to that of classical group-transfer reactions. 
I have described elsewhere how a reaction of this 
type may drive the movement of ions such as sodium 
and potassium which are supposed not to form 
covalent bonds‘. 

The displacement of analogues that oocurs during 
accumulation of ammo-acids’* and also of sugars!* 
cannot, as Cohen and Rickenberg have pomted out, 
be adequately explained by the quantitative counter- 
part of the kmetic scheme described above for gluta- 
mic acid transport, in connexion with which they 
and Buttin and Monod have introduced the term 

'. It can, however, be explained by the 
type of system that I am now proposing, amce 
exchange-translocation may occur in the active 
transport channel with any pair of substrates that 
can both use the translocator. Reactions 1 and 2 
of the scheme described above are more closely linked 
than was at first suspected, and reaction 8 may be 
negligibly alow under normal conditions. 

The fact that external amuno-acids may form 
internal protein or external peptides without entering 
the free amino-acid pool would be explained by the 
uptake of the amino-acids into the membrane as 
covalent translocator (that is, activated) compounds. 
Further, the synthesis of the polypeptides and poly- 
saccharides*® of the cell-wall outside the plasma- 
membrane may be similarly explamed. 

The active transport may be driven by covalently 
bound metabolic end-products such as carbonic or 
other organic &cids!* which pass outwards on the 
translocators and are exchanged for nutrients at the 
outer surface of the membrane. Alternatively the 
itranslooators may have internal bonds, such, for 
example, as the diphosphopynidine nucleotide-thiol 
bond of glyceraldehyde-3-phosphate dehydrogenase”? 
or the —-8—S— form of lipoic a&eid?!, which may be 
opened by the entry of the reactant approaching from 
outaide the membrane and closed again by coupling 
with oxido-reduotions when in coatact with the mner 
medium. 

Such a close Imkage of membrane-transport with 
meteboliam would explain the  long-stending 
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anomaly*? of the low physical permeability of 
oell membranes and the comparatively easy &ooon- 
sibility of the metabolic systems to the nutriente 
of the medium. 

In view of the facta discussed in this article, l 
suggest that, since it has not yet been strictly 
defined, the word ‘permease’ (by analogy with 
hydrolase) should be reeerved. to describe protein 
catalysts of facilttated permeation or diffusion 
which might, for example, play pedals the hydro- 
lytic or dissociation-type carrier of Usaing’s exchange- 
diffusion system. If a word outmde the normal 
nomenclature of enxymes should be desirable to 
describe the type of translocation catalyst considered 
here, it would be appropriate to use the term ‘trans- 
locase’ (by analogy with transferase); for the 
reaction catalysed is the translocation acroes the 
membrane of a oovalently-bound group which is 
in equilibrium, not with ite hydrolysis or dissociation 
products (as is the bound group in facilitated per- 
meation or diffusion), but with the metabolic inter- 
mediates that give rise to the active 

I am indebted to many colleagues for valuable 
So ei ae t, especially 
to Prof. oyle, Dr. J. M. 
Me an cd soa RO HS Do UR ee 
M. M. Swann. It is also a pleasure to acknowledge 
support by grants from the Becottish Hospital 
Endowments Research Trust. 
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LETTERS TO THE EDITORS 


The Units of Time and Length 

SrwaH the atomic standard of frequency was put 
into ioni, & number of comments have been 
published!*-1* ing the possibility of uamg the 
standard to define the unit of time; but two queries 
initially raised by Dr. G. M. Clemenoe* have not yet 
been fully answered. 

The discussion has been somewhat obscured by the 
fact that some contributors regard units as abstract 
ideas which are invariable, and others as the practical 
realization of these ideas which are not invariable. 
All physical measurements are made in terms of the 
practical units, and the concept of ideal invariable 
unita does not seem to be necessary although some 
physicists have found it useful. It is certainly oon- 
fusing when the same name is used for both the ideal 
and the practical unite, and in my view it is prefer- 
able to restrict the term ‘umt’ to those practical 
quantities in terms of which the resulte of measure- 
ments are expressed. They are chosen so that they 
ee ee 

if they are to serve as the founds- 
Aner sesh es a ge, 
But if the precision of measuring & quantity in terms 
of the priate unit 1s equal to or greater than 
that with which the unit itself can be defined, then 
the possibility of variations of the unit must be con- 
sidered. 

When this position arises, it often, but not 
always, means that the quantity which can be 
measured with the higher precision could be used 
for defining a more precise unit. For example, 
variations of the mean solar second have been 
established by both the atomio standard and by 
quartz standards; but whereas the atomic standard 
could be used to define the unit, quartz standards 
are quite unsuitable for this purpose. In & strictly 
formal sense, the value of a unit remains constent 
in that its value is, by definition, taken as unity in 
quantitative resulte. Thus as long as the mean solar 
second was used as the unit of time, the rates of 
pendulum, quarts and atomic clocks all varied in a 
periodic manner. The &mpler assumption is that the 
unit is varying, and from the beginning of 1957 a 
new unit of time, the second of the time-scale U.T.2, 
has been employed; and if the correction used in 
deriving this new unit is valid, all these periodic 
variations will have there- 
fore, the second oan be regarded as a constant unit of 
time for almost all purposes, for the most 
measurements ite cannot be taken for 
granted, and it must be carefully labelled if experi- 
mental results are to be interpreted 

The consequence of the adoption of atomic unite 
which seems to cause physicists the most concern 
is the constancy of the velocity of light. This is 
regarded as a limrtation; but a little consideration 
shows that it is an essential feature of any system 
of units inoorporating the wave-length standard of 
l For although the wave-length standard can 
be defined and used without reference to any physical 
Be ee E E 
the emission and propagation of electromagnetic 
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waves. The quantum mechanical law of emission 
can be written: 
y = (H,—F,)/h 


where v is the frequency of the radiation, E, and E, 
are two energy-levels of the atom and h is Planck’s 
constant; and the law of propagation is simply 
v= Àv Or, in a Vacuum, c = Ày, where A is the 
wave-length and o is the velocity of light. As there 
is no reason to believe that there 18 a close relationabrp 
between the two laws, the wave-length of the radia- 
tion is constant only if both v and o are constant. 
A self-consistent system of unite can therefore be 
obtained only by the unit of time so as to 
maintain the constancy of these two quantities. The 
only way of achieving this is to use v, the frequency 
of the radiation, to define the unit of tame. 
Practical considerations, however, make it inoon- 
venient to adopt this ideal system, because there is 
at present no technique for measuring the frequency 
of & light-wave, and the techniques of using radio- 
waves, the frequencies of which oan be measured, 
for length measurement are not yet sufficiently 
highly developed. The present choice would there- 
fore be to use & radiation such as that of the oseium 
line for defining the unit of time, and the radiation 
of a suitable light-source for defining the unit of 
length. The resultmg system, which was suggested 
in principle by Dre. Huntoon and Fano" in 1950, 
is eelf-conaistent so long as the ratio of the frequencies 
of the two radiations remains constant. The unite 
of length and time are no longer independent in the 
proposed system, the two ind quantities 
being the of the emitted radiation and the 
velocity of hght. Of the three quantities concerned, 
any two can be given arbitrary values in order to 
define the units of measurement, although, of course, 
ud cipi discontinuities in physical measurementa 
be avoided by choosing the ‘arbitrary’ values 
80 as to preserve the existing values of the unite 
within the accuracy with which they are known, 
The second point raised by Dr. Clemence’ is the 
difficulty of ensuring that two atomic clooks indicate 
the game time (epoch) and of ensuring continuity of 
operation. It has already been indicated briefty’ that 
quartz clocks and astronomical measurementa to- 
gether can be used for this ; but it may be 
useful to discuss the problem in a little more detail. 
Quartz clocks directly controlled or monitored by 
the atomic standard provide a time-scale, in stepe 
of 10-* geo., over periods of years, and this 
scale is adequate for all physical measurements that 
can be envisaged. In general, only time-interval ia 
required in such measurements, epoch being of no 
significance. For astronomical measurements and for 
civil time, it is convenient to defe epoch in relation 
to the position of the Earth relative to the Sun, but 
the preomion required is relatively low and will 
always be limited by that of the astronomical 
measurements. Thus if epoch is defined as a certam 
number of completed revolutions of a solar body 
together with fraction of a revolution expressed in 
em n Bee e ned, by Bee ditulis of 
determining beginnmg and end of a revolution, 
and any small difference there may be between the 
fraction of a revolution as expressed in terms of the 
atomic or astronomical unit of time is quite negligible. 
Any changes in: the of the atomically controlled 
quarts standard which may be necessary to syn- 
chronize atomic and astronomical time will be noted, 
so that a contmuous record of the relationship 
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between the two systems will be 
preserved, and any interval, how- 
ever long, can be expressed m 
terms of the atomic unit. A time 
system of this kind, m which 
interval is based on the atomic 
unit but epoch on astronomical 
measurements, has been provided 
by the National Physical Labora- 
tory for the past two years. It 
has caused no diffioulties and has 
&lready been used for 

the variations m the period of 
rotation of the Earth! 

These problems have been dis- 
cussed with my colleagues, Drs. H. Barrell and 
L. Hartahorn and Mr. J. V. L. Parry, and the form 
in which my views are presented owes much to 
these discussions. This communication 18 published 
by permission of the Director. National Physical 
Laboratory. 

L. EssEN 
Electricity Division, 
National Phymoal Laboratory, 
Teddington, Middlesex. 
May 20. 
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Delayed Signals in lonospheric Forward- 
scatter Communication 


Ir has been reported that long-delay multipath 
effects were observed when pulsed transmissions on 
37 Mc./s. from Gibraltar were received in the United 
Kingdom during very high frequency forward- 
scatter propagation measurements. Delayed signals 
at multiples of approximately 20 msec. up to 80 msec. 
and traces of later componente with about 130 msec. 
delay were detected. It was suggested that these were 
caused by a combination of reflexions at the F2 
region and ground back-soatter behind the trens- 
mitting aerial, but the possibility of round-the-world 
propagation was discounted. The earlier delayed 
echoes were most probably due to the mechanism 
suggested, but observations at the Radio Research 
Station have shown that the signal with the longest 
delay was more likely to be due to round-the-world 
propagation. 

Soon after the start of transmissions in March 
1956, a weak pulse of intermittent nature was seen 
having a delay of about: 140 msec. relative to the 
direct pulse received by H-region scattering. In the 
autumn, when F2 ionization was moreaamg, the 
pulse was again detected and was strong enough for 
ita characteristics to be observed (see Fig. 1). Little 
distortion of the delayed pulse was apparent, showing 
that ground back-scatter was net involved. Drrec- 
tional measurements indicated that this pulse was 
arriving from the direction of Gibraltar and close 


to the great-orcle path. The echo was most persistent 
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ege roei rod tir cm Time: 0916 U.T., Ootober 18, 
ter pulse; (b) A n and ground baok-soatter pulse ; 
(0) round-the-world echo. 


during 0900-1030 hr. V.T., and at this time the 
complete great circle path was close to the twilght 
zone. Repeated echoes at 140 msec. intervals were 
occasionally seen similar to those observed at lower 
frequencies **. AI these characteristics indicate that 
round-the-world propagation was occurring. 

Measurements of the time delay of the pulse were 
made and gave & value greater than that previously 
reported! for frequencies of 10-20 Mo.[|g.; this 

that a longer effective transmission path is 
involved at 37 Mc./s. Possible mechanisms for this 
type of propagation and ite effect on communication 
by É-region forward scatter are being studied and 
a full account of the work will be given later. 

The work described was carried out as part of the 
programme of the Redio Research Board. This 
communication is published by permission of the 
Director of Radio Research of the Department of 
Scientific and Industrial Research. 

G. W. LuscoamE 

Radio Research Station, 2 

Ditton Park, 
Slough, Bucks. 
May 24. 
1 Grow, D. A, et al., Nature, 178, 1280 (10856). 
*Heas, H. A, ine Tist: Rad- TAS 38, 961 (1948). 


2 Humby, A ML, Minnis and Hitchoock, B. J., Proc. Ins. 
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lonospheric Studies by the Lunar Radar 
Technique vo 

INVESTIGATION of the ionosphere by the lunar 
echo technique is now being carried out at the Defence 
Research Telecommunications Establishment near 
Ottawa. 

The transmitter consista of a klystron power- 
amplifier capable of delivermg to the antenna better 
than 10 kW., in continuous operation. The exoiter, 
which drives the power amplifier, operates at 
488 Mo./s. derived by multiplication from a 1 Mo./a. 
orystal standard, stable to about 1 part in 10". The 
receiver is fed from a pre-amplifler which has 6 noise 
figure of b db. and a gam of 20 db. Local oscillator 
injection-frequencies are obtained from a crystal 
standard similar to that used at the transmitter. 
The receiver is & dual-conversion type with inter- 
mediate frequencies of 32 and 4 Mo./s. Synchronous 
detection 1s employed to give an audio output signal 
equal in frequency to the Doppler shift of the signal 
reflected from the Moon. An improved signal-to- 
noise ratio is obtained by following the Doppler shift 
with a narrow band-pass filter of variable centre 
frequency. ` 

antenna is & horn mounted at 
the foous of a 28-ft. paraboloid. The radio-frequency 


July 20, 1957 


» 


No 4577 


e 





1,200 


2 


Doppler shift (o /s ) 





800 1,000 1,200 1,800 


Zone time (hr.) 
Hxpecimental measurement of the Doppler shift 


1,400 1,000 


Fig. 1. 


feed is 3} m. coaxial cable. The receiving antenna 
consists of orthogonal dipoles having 40 db. isolation 
and a reflector similar to that at the transmitter. 
The use of specialty modified polar drive unite permite 
continuous tracking of tle Moon from moonrise to 
moonset. 

At present, the transmitter is keyed ‘on’ for 2 seo. 
and ‘off for 4 sec., the receiver being gated ‘off’ 
while the transmitter ig ‘on’. On alternate 6-se0. 
periods the receiver is switched between the ortho- 
gonal dipoles. Lunar echoes are recorded sim- 
ultancously on magnetic tape and on a chart recorder. 

Fig. 1 indioates the Doppler shift obtained i 
mentally for a complete lunar day on March 1, 1957. 
Fig. 2 shows typical lunar echoes recorded with 
a 40-msec. time constant. The lower trace covers & 
period of about two minutes, during which time the 
echoes were significantly different as received on the 
two orthogonal dipolea. The upper trace shows m 
more detail some of the fine structure of the echoes. 
The Doppler shrfta are 430 and 900 o./s. for the 
upper and lower traces, respectively. The post- 
detection bandpass is approximately 4 per cent of 


the centre 
imi results indicate the presence of fading 
due to libration, as well as long-period Faraday 
rotation, both reported by other workers. In addı- 
tion, there appears to be a component of Faraday 
rotation which has a period of a minute or two. This 
is probably related to 1onospheric irregularities. Also, 
there is a long-term fading not apparently accom- 
ied by any rotation. 
It is hoped to adapt the system for ooniinuous- 
wave operation as well as for operation on a second 
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pora -Matched receivers will be used for oon- 


--tinudus recording of the signals on both dipoles. 


.^ acknowledge the invaluable assistance of Fred D. 


‘Green’ and Harold V. Berson m this project. 


£ B. C. Buevis 
“we 'iDeferioe Research Telecommunications 
E Establishment, 
* Defance Research Board, 
Shirley Bay, Ottawa, Ontario. 
May 14. 
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A Possible Auroral Enhancement of [nfra-red 
Radiation emitted by Atmospheric Ozone 


Durg the early part of this year, the nocturnal 
atmospheric emission in the near infra-red (to 
15 microns) has been obeerved at College, Alaska, 
using & standard Perkin-Elmer single-pass mono- 
chromator with a rock-salt priem and thermocouple 
detector. The instrument was directed toward the 
southern sky, at about 20° above the horizon, grvmg 
an optical path of about four air masses. 

The radiation received at 9-6 microns may be 
considered as due solely to ozone. Small fluctuations 
in the i ‘of this emission are common, but 
on March 26, 1957, at about 11.55 p.m., an exoeption- 
ally large increase, amounting to about 18 per cent, 
was observed. This mcrease occurred immediately 
after the aurora had moved into the region of the 
aky covered by the mstrument. Half an hour earlier, 
before the aurora had moved so far south, the ozone 
radiation was normal. This observation suggests that 
the 9-6 micron radiation may have been enhanced 
by the aurora, either by an increase in the amount 
of ozone, or in rte temperature. Observations will 
be continued when the dark nights return. If this 
connexion between the aurora and radiation from the 
oronosphere is confirmed, it will be additional 
evidence that the atmosphere 1s affected by the aurora 
at lower levels than was formerly thought likely. 

It is not difficult to see how the effect could be 
produced. The spectrum of the aurora! may be 
assumed to extend farther mto the ultra-violet than 
is observed from the ground, the short wave-length 
limit being set by ozone abeorption. The Lyman 
series of hydrogen, for example, must be present, 
because the Balmer series is obeerved, and it is to 
be expected that radiation from oxygen and nitrogen 
of wave-length less than 3000 A. is also present. 
Abeorption of this radiation by ozone already present 
could heat the ozonosphere ; also 
some of the radiation might be 
effective in produamg ozone. Van 
Allen and his collaborators havo 
detected the presence of radiation 
believed to be X-rays (bremsstrahl- 
ung from auroral electrons’) near 
the auroral zone. This radiation 
was observed from 40 km. up, and 
its absorption must at least heat 
the atmosphere. 

These relatively low-level auroral 

ces merit close study m view 
of their possible meteorological 
implications. 
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Effect of Ionizing Radiation on Solid 
Catalysts 
- IT has been recognized for some time that the 
activity of solid catalysts might be affected by 
ionixing radiations, and a number of workers have 
studied the effect of X-rays on catalysts. Clark, 
MoGrath and Johnson! observed a small increase in 
the activity of & platinum catalyst for the oxidation 
of gulphur dioxide in the preeence of water vapour, 
and Harker’ reported an morease in the uptake of 
hydrogen from the gas phase by copper and palla- 
dium d irradiation. However, Emmett and 

Sonikas found thal the goed of renkin af Hyuxoren 
and oxygen on & platinum/asbestos catalyst was not 
affected by irradiation, and Gotaky and Gimther 
obtained negative results for the reaction of hydrogen 
and chlorine on & variety of catalysts. ~ 

Taylor’, using cobalt-60 y-radiation, recently re- 
potoa that thaackvity qf y-ahinina for the hydrogen] 
deuterium exchange reaction at — 78° O. is markedly 
increased by quite amall doses of radiation, and that 

' the increased activity declined over two to four days 
at room . 

During the two years, & study of the effect of 
cobalt-60 y-radiation on solid catalysts has been in 
progress at the Fuel Research Station, and in view 
of Taylor's recent resulte, ib may be of interest to 
record some of our results. The study has been 
directed toward finding effects which will persist 
under the conditions required for reactions of prac- 
tical interest. It is common experience that the effecta 
dr eee cuneate 
short periods at room temperature or higher ow- 
ever, an effect has been found which persista for at 
least 300 hr. ab 280? C. 

The main interest in the study has been in the 
eatelytio synthesis of hydrocarbons from carbon 


of cobalt or iron catalysts. It was found that doses 
of radiation up to 2]x 10" r. effected no change in 
the activity of the catalyst or the composition of 
the products when using a reduced cobalt/thoria/ 
magnesia /kxi catalyst. Also it was found that 
irradiation of the reacting system during synthesis 
at a dose-rate of about 4 x 10‘ r./hr. had no effect 
on the rate of reaction in a static systam. These 
resulta are not surprising in view of the fact 


perhaps f 
that about 60 per cent of the cobalt is present as the - 
metal. 


However, & marked increase in activity has been 
observed when using unreduced iron catalysts. These 
catalysts are prepared by im ting iron oxide 
(mill-acale) with potassium car te and calcining 
for 4 hr. at 1,000—1,800° C. Irradiations were carried 
out in nitrogen on samples which had been dried by 
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percentage conversion (CO+M) 





evacuation at room 
irradiation was compl the samples were trans- 
ferred to the catalyst testing unita in an atmosphere 
of nitrogen or water gas, and the testing started. 
The doses used were in the range 1-5 x 10’ r. 
When particles in the aize-range 100-200, were used 
for the synthesis in a fluidized system at 10 atm. 
and 280° O:, increases of 10—40 sage ile aaa Dh 
in the rate of conversion of (C + H4) as a result of 
irradiation. This effect was observed with two 
different catalysts, from different mill- 
scales and calcined at different temperatures, and m 
a total of seven experiments with irradiated catalysts, 
five oo m tests being carried’ out with un- 
ira REE ecole: The duration of the testa varied 
uses ee and the high &otrvity of the 
es remamed until the end of the tests 
ips pei 1 shows activity plotted against 
Basis a Gar Ch eee a d a catalyst ; 
similar graphs were obtamed for the other catalyst 
tested. 


Particles m the size range 0:2—5u were tested in a 
system in which the catalyst was suspended in a 
high-boilmg fraction of synthesis product through 
which synthesis gas was passed. pm ie 
mente, ib was possible to measure the yi of 
products as well as the gas conversions. The resulta 
of testa with one mradiated and two control samples 
are shown in Fig. 2. The inoreage in activity is larger 
than that observed using particles of 100—200u of 
the same catalyst, being in the range 40—60 per cent. 

No increase in activity was observed when catalyst 
particles in the size range 400-600p were irradiated 
with a y-dose of 4:8 x 10’ r., or when large particles 
(1-2-2-4 mm.) were irradiated in the reactor BEPO 
(101*n./om.* + associated y-dose). The pile-irradiated 
catalyst had to be stored for some weeks at room 

ture before testing so that the induced radio- 
activity could decay to & tolerable level, and thus 
this experiment is not strictly comparable with the 
others quoted. 

The two mam pointa of interest m these observa- 
tions are the influence of particle-size and the persist- 
ence of the increased ity. Other work in these 
laboratories* on the effect of catalyst particle-size on 
the synthesis that the active part of 
of this type is confined to a depth of 0-075—0-1 mm., 
that is, particles greater than 0-2 mm. have a region 
in the centre which is not available for the synthesis. 


- It is interesting to note that the mcrease in activity 
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induced by radiation only becomes apparent when the 
catalyst granules are lees than this critical size. 

From a study of the activity/time graphs, it is 
evident that the irradiated catalyst 1s not significantly 
more active than the untreated catalyst durmg the 
first few. hours under synthesis conditions. It is 
thus unlikely that the primary changes produced by 
the radiation (electronic excitation, lattice im- 
perfections) are directly responsible for the increased 
activity. 

It appears rather that irradiation produces 
changes which facilitate and extend the ‘conditioning’ 
of the catalyst (partial reduction and the formation 
of tron carbides), which always takes place during the 
inrtial period of treatment under synthesis conditions, 
and which is accompanied by a marked rise in 
activity. This view 1s supported by the fact that 
irradiation does not increase the activity of these 
oatalyste (100—200u) for the decomposition of hexyl 
alcohol in an atmosphere of nitrogen. 

Work 1s now in to examime further the 
nature of the changes produoed and the reasons for 
the observed increase m the activity of these catalysta. 

This work forms part of the programme of the 
Fuel Research Board of the Department of Scientific 
and Industrial Research, and this report is published 
by permission of the Acting Director of Fuel Research. 


R. W. CLARXH 
E. J. GIB80N 
Fuel Research Station, n 
Blackwall Lane, 
London, S.E.10. 
April 4. 
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“Molecular Weight Determination in 
Polyethylene Terephthalate 


Ir haa hitherto proved difficult to obtain molecular 
weight determmations on polyethylene terephthalate 
because normal values (approximately 20,000) fall in 
an experimentally diffüoult region. Recently, however, 
a method based on deuteration of the end groupe 
has been developed for determmmg the number 
average molecular weight of this polymer. 

Polyethylene terephthalate is a lmear polyester in 
which the end-groups (shown by infra-red? and 
chemical analysis) are —OH and —COOH groups. 
Successive immersions of the polymer in fresh heavy 
water (D,O) cause these gro groups to be replaced : 
quantitatively by —OD and —COOD. If the dry 
polymer is then burnt, the water produced can be 
analysed for deuterium* and the total number of end- 
groups calculated. The total end-group content of a 
series of samples was found m this way and in each 
cage the intensities of the —OH and —COOH mfra- 
red absorptions at 3.1 measured. From these resulte 
& calibration method was devised for determining 
the total number of end-groups in any sample of 
polyethylene terephthalate directly from the mten- 
sities of the mfra-red absorptions. Hence the number 
average molecular weight can be determined, no 
cyalic structures bemg present apart from very small 
amounts of a cyclic trimer’. 

Measurements have been made on a series of poly- 
ethylene te samples of different intrinsic 
viscosity. e Intrinsic viscosities were measured 
with an Ostwald viscometer using a 1 per cent solu- 
tion in o-chlorphenol The resulta are shown in 


* Fig..1. It oan be sean that there is a reasonably linear 


relationship between the mtrmsic viscoarty and the 
number average molecular weight M,. Assuming 
that [n] = EM, & Tegreasion analysis shows that 
a = 0:77 40-09 and k = (3-0 + 1.2) x 10. Full 
details of thia work are bemg published elsewhere. 
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I am indebted to Dr. H. R. C. Pratt, of the Atomio 
Energy Research Establishment, Harwell, for suggest- 
mg the combustion technique. 


I. M. WARD 


Fibres Division, 

Imperial Chemical Industnes, Ltd., 
Hookstone Road, 
Harrogate. 

March 26. 


2 Patterson, D , and Ward, I. AL, Treas Farad. Soc , 53, 201 (1957). 
'Gaunt, J, Aseiyx, £9, 580 (1064). 
1 Rose, J D., & aL, J. Poly. Sei ,-18, 400 (1964). 


Mechanism of Drying of Thick Porous 
Bodies during the Falling-Rate Period 

EXPERIMHNTS carried out in this Department 
suggest that the mechanisms of drying ın the constant 
and falling-rate periods are essentially the same except 
mm one particular respect, namely, the value of the 
wet-bulb temperature of the air mto which drymg 
takes place. 

Fig. 1 shows the usual constant and fallmg rates of 
drying obtained on & thick, porous bobbm of woven 
‘Terylene’ with fairly large voids. Fig. 2 shows the 
temperature attamed by four different layers within 
the bobbin at different times. 

It will be seen that initially all layers approached 
the wet-bulb temperature of the air of 26° C. approx- 
imately. At point A, which ooincided with tho end 
of the constant-rate period, the temperature of the 
surface layer rose steeply to the dry-bulb temperature 
of the air. All other layers rose to another plateau of 
temperature, a ‘pseudo wet-bulb temperature’, BOD. 
‘The te tures of layers of inoreagmng depth withm 
the bobbm left this plateau at different times, as 
shown at B, C and D. From the weight of the bobbin 
15 appeared reasonable to conclude that the free sur- 
face of the water had just receded beyond the depth of 
the particular layer at the trme at which the layer tem- 
perature left the plateau to rise towards the dry-bulb 

of the air. Furthermore, the temperature 
distribution above each layer appeared to be in 
accord with this picture ; that is, above this particular 
layer the bobbin was dry. There ıs a final kink at 
E, when the temperature of all layers 
roge more steeply than before towards 
the dry-bulb temperature of the air. 
This pomt coincided with the time 
when the bobbm was ‘completely 


55 0 


The explanation appears to be as 
follows. A short time after the begin- 
ming and until A, water, with a surface 
temperature equal to the wet-bulb 
temperature of the ar, is evaporating 
into the arr stream. Between 4 and B, 
or thereabout, the first fallmg-rate 
period is & period of adjustment when 
the free surface of thé water 1s receding 
into the mterior of the bobbm while 
ita temperature ıs rising to a new 
equilibrium temperature. The rate of 
drying should morease because of this 
rise in temperature ; but, on the other 
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within the bobbin. The net result is a decrease. This 
period 18 short, and equilibrium 18 reached after pomt 
B. ‘Lhe surface of the water 1s now at the pseudo wet- 
bulb temperature ‘his temperature 18 the result of the 
equality of heat mput due to the temperature gradient 
and heat output due to evaporation in precisely the 
game way that the ordinary wet-bulb temperature 18 
attamed in the presence of a moving air stream. 
* It is in fact a wet-bulb temperature m stagnant air. 
As evaporation mto stagnant air 18 lees than that 
mto moving air for the same surface temperature, 
both the heat mput required by the surface and the 
drop from the dry-bulb temperature are smaller than 
before. Accordingly, the peeudo wet-bulb tempera- 
ture i8 higher than the ordmary wet-bulb tem- 


perature. 

As the free surface recedes beyond each layer, the 
temperature of the layer rises to & value intermediate 
between the dry-bulb temperature of the air and the 
pseudo wet-bulb temperature ın accordance with the 
principles of heat conduction. The thermal con- 











hand, ıt decreases because the ‘surface 
of the water is recedmg from contact 
with & moving air stream into con- 
tact with a stationary air pocket 


E T T T T 
200 300 400 5692 
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Fig- 2. Airapeed, 435 em./mec. ; alı temperature, 50 0° O. 
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ductavity of the wet portion is much higher than that 
of the dry material, go that all layers below the surface 
of the water are at practically the same temperature, 
both when the wet-bulb and when the pseudo wet- 
bulb temperatures are attained by the free surface. 
Finally, when the free surface of the liquid disappears, 
the stabilizing effect of evaporation disappears and 
- the whole body behaves as & dry solid under a tem- 
* perature gradient. This happens at E, when, it will 
be observed, there is & simultaneous kink in all 

curves except that of the surface of 
the bobbin. 


It is hoped to publish a more detailed account of 
this work elsewhere. 


A. H. Nissan 
W. G. Kayu 
Department of Textile Industries, l 
University, 
Leeds 2 
March 15 
Pars-Localization Energy (Free-Electron 


Molecular-Orbital) and Polarographic Hatlf- 
: Wave Potential of some Polynuclear 
E » Hydrocarbons 


a 


“In & recent communication, Fernandez-Alonso and 


Domingo’s calculation the box dimension for ethylene 
was as equal to one bond-length (as well as 
half bond-length) more at each end. In Basu’s 
calculation the box dimension was taken to be equal 
to the length of C—C double bond. 

In the conventional free-electron approximati 


more than half a bond-length m the case of ethylene 
alone. Because of this uncertainty the box dimension 
was not adjusted in Basu’s calculation. The 


expected to be valid if the initial conditions are 


The pora-localization energy of naphthalene re- 
corded as 4-00 is due to a typo ical error (the 
value refers to benzene)’. A fairly lineer plot is 
obtained with para-localization energy values wn- 
corrected for overlap. It is only an average linear 
plot that is in this type of calculation. In 
the calculation of pora-localization energy with two 
electrons fixed on two carbon atoms, it is not known 
what changes are introduced in the bond-lengths. of 
the rest of the molecule. So the introduction of over- 
lap correction alone in this type of calculation is not 
very well justifled. This is the reason why Z,,, was not 
plotted against overlap corrected para-looalization 
energy, although the values are given in the same 
- table of Brown‘ from which Basu and Bhattacharya’s 
data were collected, and although in the first free- 
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electron calculation Basu? his values with 
the overlap corrected values of. Brown. 
SapHan Basu* 
RAMA BHATTACHARYA 
Department of E 
University College of 
Calcutta 9. 
* Present address: Mathematical Institute, Oxford. 
1 Vernendez-Alonso and Domingo, Weture, 179, 8*9 (1057). 
* Basu, J. Chem. Phys..[%8, 1548 (1065). 
3 Basu, Trens. Farad. Soc , 88, 6, 1175 (1056). 
* Brown, J. Chem. Soc., 001 (1950). 
* Basu and Bhattacharya, J. Chem. Phys , 8%, 506 (1056). 
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Inactivation of Antihz;mophilic Globulin by 
: Thrombin 


NORMAL defibrinated by addition of 
‘Thrombm Topical’ (Parke Davis), 5 unita per ml., 
loses ite antihsamophilic activity!. In the experi- 
ments described here, each of the reagents in the 
thromboplastin generation test? (platelets, serum, 

adsorbed with barium sulphate and M/40 


".'esaleium chloride) i turn was incubated at 87° O., 


for periods of three mmutes and longer, in the presence 
of thrombin, and then used m the thromboplastin- 
generating mixture. Initially “Thrombin Topical’ was 
used, generally in concentrations of the order of 
0-15 unit per ml. In every case, the expected 
acceleration of thromboplastin generation was ob- 
served’. However, while this treatment of the 
platelets, serum and calcium had no effect on the 
potency of the thromboplastin eventually generated, 
the ‘thrombimized’ and pre-incubated adsorbed 
plasma consistently yielded a much weaker thrombo- 
plastin than the control. Thus, pretreatment of the 
adsorbed plasma with “‘Thrombm Topical’ converted 
& normal thromboplastin generation curve into one 
resembling that found in ili This effect 
was found to be irreversible and unaffeoted by 


dilution. 

contributes two essential 
in, factor V 
(Ac-globulim, pro-aooelerin) and antihsmophilio glob- 
ulin, further experiments were carried out using 
mixtures of normal, io and factor V- 
deficient adsorbed plasma, untreated or] pretreated 
with thrombin, in various combinations. The results 
showed clearly that the factor mactivated was anti- 
hexnophilie globulin and not factor V. reer 

The experiment was repeated using very fresh serum 
(at most five minutes old) as the source both of 
thrombm and of the serum thromboplastin constitu- 
ente; that is, the fresh serum was diluted and in- 
cubeted with normal adsorbed plasma for three 
minutes before platelets and calcium were added. 
impaired (Fig. 1). As the thrombin activity of the 
serum declined, eo did ita ability to mactivate the 
adsorbed plasma. 

When heparin in & concentration of 0-075 unit 
per ml. was included in the incubated mixture of 
adsorbed plasma and thrombin (or very freah serum), 
the inactivation of antihmmo io globulin was 
prevented. In this case, evi , heparin was 
acting as & true antithrombic agent in & concentration 
too low to prevent thromboplastin formation (0-025 
unit per ml. in the final mixture). 

These findings support Alexander’s suggestion that 
the disappearance of antihmmophile globulin during 
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clotting is caused by thrombm. Indeed, the oon- 
centration of thrombin was too low, in all the above 
i to affect any other clotting factor, 

meludmg flbrinogen. This action of thrombm may 
have & physiological significance meriting further 
investigation. 

O. RIA 

W. WALKHR 


Department of Pharmacology and Therapeutics, 
_ Queen’s College, 


March 27. 
1 Alexander, B., Goldstein, R., Rich, L. 
E. and Borges, W., Blood, 9, b, 843 (1084). 
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Insensitivity of Chicken Cholinesterase 
to Specific Inhibitors of True- and 
Pseudo-Enzyme 
Taa classification of cholinesterase as peeudo- or 
true-enzyme does not necessarily imply that the 
components of each group have identical properties. 

i tal evidence has been given suggesting the 
different” sensitivity to inhibitors of the enzymes 
belonging to the same group’. 

While we were looking for further experimental 
for this evidence, we studied the senartivity 

of most commonly employed enzymatic prepara- 
tiona to three characteristic inhibitors of cholm- 
esterase: eucupme (tscamyih ine hydro- 
chloride), deel qe (salidylate) and C.T'.3818 
(bis(piperidmomethyl ooumaranyl-5)ketone diiodo- 
methylate). It has been demonstrated that eucupme 
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is a preferential inhibitor of peeudo-cholinesterase*, 
whereas O.T.3318 is & selective inhibitor of true- 
cholinesterase**. Cholinesterase activity was evalu- 
ated titrimetrically*. Sera were diluted. with saline 
until they were able to destroy approximately one- 
third of substrate in 3 hr. at 87° O. Brain prepare- 
tions were obtained from the whole bram of small 
animals or from basal nuclei of big animals, grindmg 
the tissues with saline. The emulsions go obtamed 
were diluted until destruction of one-half of the sub- 
strate occurred in 8 hr. at 37? C. 


Table 1. 
Daves on CRUDE 


50 PER OMNT INHIBEEING OONGNNTRATIONS OF ONKTAIK 
CHOLINESTERASE PREPARATIONS OF DIFFERENT 
BIOLOGICAL ORIY 














Enzymlo Molar concentrations of inhibitors 
preparation O.T. $818 Bucupine Ph e 
Blood sera T 
Horse 1 x10 0 16 x 10* 09x10* | 
Man 1838x10* 0 42 x 107* 0-8 x 107* 
H 13x10” — — 

bit 0 65 x 1077 0 84 x 107! 0 53 x 107* 
Ohioken »1:$x10* >07x10- 0 24 x 10-5 
Duok >13 x 10* 207x107 067 x 1077 
Fagon >13 x 10% >07 x 10-7 01x10" 

nee pig 0 564 x1r 20-7 x 107 0 16 x 107* 
Rat >13 x 10” >07 x107 034 x 107* 
Dog 034 xio” 207x107 0 38 x 107* 
Brevas: 
Horse 0 27 x 10-7 >07 x10 043 x 10° 
H 03 x107 032 x 107* 0 24 x 10° 

bit 0 65 x 1077 0 52 x 107! 0 24 x 107! 
Obu >1-3 x 10° >07 x10" 0 13 x 107 
Duok »13x10* »07x107 0 48 x 107* 
gon >13x10° >07 x 10! 0 15 x 10° 
Guinea pig 0 65 x 107* >07 x 10~ 0:53 x 10* 
Bat 13 x10* 0 23 x 10! 0 6 x 107* 
Dog 017 x 107' >07 x10' daba din 











The resulte given in Table 1 show the 50 per cent 
inhibiting concentrations of the drugs. These indicate 
that the cholinesterase activity of chicken’s, duck’s 
and pigeon’s blood serum and bram and. that of rat’s 
blood serum is scarcely affected by either eucupme 
or O.T.8318. This is not a result of general in- 
sensitivity of chicken enzyme to all inhibitors; for 
the enzyme is mhibrted by physostigmine. Moreover, 
sensitivity to inhibitors is not conditioned by 4 
particular substrate; all the above-mentioned 
peculiarities persist when acetylcholine is substituted 
for acetyl-B-methylcholme as substrate. 

Because it was possible that the presence of an 

nist could be responsible for the insensitivity 
of chicken cholinesterase to C.T.8818, in Table 2 are 
given the results of an experiment in which I used 
mixed rabbit’s and chicken’s blood sera; itis apparent 
that only the rabbit’s enzyme has been antagonized. 
Therefore we oan assume that the enxyme(s) found 
in the avian tissues used, like those of rat’s tissues, 
differs as regards sensitivity to eucupine and O.T'.3318 
from classical peeudo- and true-cholinesterase. It is 
clear from these results that crude preparations of 


Table & BEREIMIYITY or RABBITS BLOOD SERUM CHOLINZETERASE 
TO O T.8318 IK PREEEKOR OF OHIOKEK BLOOD SERUM 
^T 








Bource and Ooneentation | Acetvicholine | Inhibeion 
destroyed 





dilution of sera of Inhibltoi (per cant) 
(M) (mgm.) 
Rabbit 1/00 397 
— 5 153x107 0 7 
Ohicken 1/60 — 8 07 
3 0 54 x 10+ 310 
Rabbit 1/00 + 
ohioken 1/60 — 5 05 
: 1:3 x 107" 8 25 
Rabbit 1/20 — 735 
^ 183x107" j 53 
Ohicken 1/20 <2 5 87 
i 0-54 x 10-* 6 76 
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Phoenix Heat Resisting glass tubing “does the job” 
better. Electrically melted, its pliability is unrivalled. It can be shaped cS 
—safely—with no fear of fleddage or distortion. The low coefficient of 
expansion of Phoenix prevents thermal shock and overcomes the vulner- 

ability of this medium in working. 


The mechanical and thermal strength of Phoenix workable glass tubing 

ssesses immutable advantages which meet the widest possible range of 
industrial conditions. Phoenix, produced by the latest machine methods, 
ensures true diameter, true bore and roundness. The clarity of this heat 
resisting glass provides an easy check on flow and density. The tech- 
nician knows the advantage of Phoenix. 








PHOENIX 


GLASS TUBING & ROD 


THE BRITISH HEAT RESISTING GLASS CO. LTD. 
(Technical Dept. A.), Phoenix Works, Loxdale St., Bilston, Staffs. 
Telephone: Bilston 41701 /2/3. Telegratns : Phoenician, Bilston. 





A COMPLETE RANGE OF 


ALL-GLASS TANKS FOR PAPER 
CHROMATOGRAPHY 








The Roos rangs Ge tankre rihi 
for this 





analytical 
All models have 
precision ground edges and plate 
glass lids with frosted borders. 
Internal fittings are instantly 
removable and fully interchange- 
able. 


9" and 12’ Universal Strip 
Chromatanks 

2110 and 2120.9* and 12* long x 7* wide 
x 224” high for both ascending and 
descending chromatography. 
















20 “Two-Way” 
Chromatank 
2130S. The largest one- 
plece glass tank avall- 
able for one- and two- 
dimensional chromato- 
graphy. 20* long x 8* 
wide x 20° high. Takes 
filter paper sheets up 
224". 


to l8]* x 


I3* Unlversal Sheet 
Chromatank 

2160S. 134” long x 7” wide x 
144° high, takes paper 31-5 x 
33-5 cm. (about 124” x 13^). 
Easily adaptable for either 
ascending or descending tech- 


Multl-Sheet Frame 
Chromatank 


2150. 15% long x II” 
wide x 10” high. For 
ascending 2-dimensional 
chromatograms of 2 
shoots multaneously 
and under Identical con- 
ditions. 


SHANDON SCIENTIFIC COMPANY LTD. 


6 CROMWELL PLACE, LONDON, 8.W.7°KNlghtsbridge 1131 
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automation 
in 
photographie 


recording 





The Shackman Autocamera is a recording 
instrument designed to cover a wide field in 
industrial and scientific work where the automatic 
production of micro-films is required. It is a 
precision instrument suitable for all purposes where 
long periods of visual observation and manual 
recording are impracticable, such as Oscilloscope 
Recording, Process Timing, Photomicrography 

and Instrument Recording. It can be fully 
automatic in its operation, requiring "only & short 
singie electrical impulse to operate the shutter and 
transport the film. A full range of accessories is 
available including control units and intervalometers. 
The Autocamera is adaptable also for industrial 
photography, stereoscopy, document copying 

and many other special applications. 


TT TL 











Full information can be obtained from 
D. Shackman & Sons, 
Chesham, Bucks. 


Tel : Chesham 8109 and 8690. 
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cholinesterase differ quantitatively very much in 
their sensitivity to inhibitors, independently from 
their classification ag true- or peeudo-cholmeeterase. 


W. FERRARI 
Department of Pharmacology, 
University of Cagliari, 
Via G. Porcell 4, Italy. - . 
1 Costa, H., and Murtas, L., Arok. Int. Pharmacodyn., 94, 446 (1953). 
*Paulesu, F., Arek, Ini. Pharmacodyn , 108, 366 (1968). 


* Zamboni, P., and Ferrari, W., Bolt soo. med. skir. Modena, 45, 435 


“Jacob, J., Arok, Ini. Pharmacodyn., 101, 446 (1955). 
* Ferrari, W., Boll. soo. med. ohir. Modena, 45, 412 (19015). 


Effect of Contrasted Planes of Nutrition on 
the Carcass Composition of the East African 
Dwarf Goat 


THa classic studies of Hammond? on the mutton 


ies)? and 
have been studied, 


A series of replicated experiments has recently 
been carried out at the Serere Experiment Station, 
Uganda, on the effect of plane of nutrition on the 


Table 1. PERCENTAGE OOXPORITION OY tam Gout Carciss MEUS 
DINEBOTABLE FAT OX 4 WHT-WEIGHT RASS AT THE 10-LB. SAGE 
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AGG M WEEXS — MALES 





AGE M WEEKS — FEMALES 
Fig. 1. Miec of plane of nutrition on growth curves of kids 
goat, and the material has been examined on a basis 
of slaughtering in a manner such that the mean 
dead-weights were after all dissectable fat had 
been removed. Two di ion stages were employed, 
the first at 16-Ib. dissectable fatleas dead-weight 
(point of inflexion of the exponential growth curve) 


, and the second at 30-lb. dissectable fatleas deed- 


weight (mean weight at sexual maturity). Three 
goats selected at random from each treatment and 
each sex were dissected at each stage. 

The overall picture waa one of marked amularity in 











ia carcass composition between the four treatments 
emplo high-high, low-low, high-low, and low- 
Tite high es of nutrition. The difference in the weight 
i of muscle, and the small differences demonstrated 
Muscle in the weighte of the rumen, reticulum, omasum, 
abomasum, heart, pancreas, kidney, spleen and 
Bane thymus were only statistically significant at the 16-Ib. 
stage when the heterogenio changes in these organs 
Skin were most pronounoed. The only organs to demon- 
Almentary strate giatistioel differences between treatments at 
o&nal the $0-Ib. stage were the liver and the male gonads. 
Visceral Differences were also found in certain bone measure- 
organs ments but not in bone-weighte. The extent of the 
pic large treatment differences on the growth-rates of 
— the experimental kids oan be seen m Fig. 1. 
Table 2. PERCENTAGE COXPORITIOK OF THE GOAT CAROAS MINUS DINSECTAMLE FAT ON A WUT-WAIGHT BASIB at THE 30-Lm. STAGE 
Tissue 
Aluacle 
Bone 
Skin 
Alimentary cana] 
Viscera 
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The division of the carcass into ita saleable and 
non-ealeable portions showed that there were no 
statistically significant differences of &gro-eoonomio 
importance at the mature dissection stage of 30 Ib., 
although such differences were apparent at the im- 
mature stage of growth. The effect of sex and treat- 
ment on the major tissues is summarized in Tables 
l and 2. These results show that the large differences 
found by other workers in the carcass proportions 
Gb gine tary Animali parel Du DIDI veer ee 
nutrition must be largely ascribed to the differences 
which such treatments exerb on the percentage of 
fat in the body. In addition, withm any grven treat- 
ment and for any given sex, the amount of fat m 
the cardeas has a higher standard error than any 
other organ or tissue, and hence the statistical pre- 
cision can be greatly increased by working with the 
‘vital organs and tissues only, on the basis of bodies 
of equal weight after all dimeecteble fat had been 
removed. It is the effect of treatment on the vital 
organs of the body which is of the greatest biological 
igni , and the present work shows that this 
effect is much leas in the mature animal than past 
work has indicated. 

Detailed resulte of the experiments are being 
reported elsewhere. 

I thank Dr. John Hammond and Dr. E. G 
Holmes for their interest and advice throughout the 
course of this work, and the Makerere College Re- 
searoh Grants Committee for fmancing the project. 


P. N. Witson 


University College of Hast Africa, 
Kampala, Ugands. March 25. 
1 Hammond, J., “Growth and Development of the Mutton Qualities 
in Sheep” (Bdinburgh, 1932). 
1 Pálon, H., J. Agric. Sci, 89, 1 (1040). 
Soi., 30, 276 (1940); 1 (1941). 
E ; p P. Ni 


. H., 1 (1082). W. 
07 ashe " Tio (1084). 
Hap 


Temperature Effects in Mammalian Nerve 
Regeneration 


Many attempts have been made by the use of 
various drugs and hormones and by electrical 
stimulations to influence the rate at which mammalian 
nerve fibres regenerate after injury. None of these 
* has been successful. It has, however, recently been 

shown that in poikilothermic animals such as the 
frog! and the lizard’, nerve regeneration following 
upon injury is greatly affected by the temperature 
of the environment m which the animals are kept. 
In 1908 Dieneke* investigated the effect of tem- 
perature upon the early stages of axonal regeneration 
in & mammal; he concluded that regeneration in 
animals kept at 30° C. had progressed in three days 
to a stage reached only after seven to eight days in 
others kept at 12-14°C. His animals (rabbits) were 
kept no longer than twelve days followmg operation, 
and he was unable to state, therefore, whether the 
effect of temperature extended beyond the prelim- 
inary stages of axonal outgrowth. 

. Experiments have been carried out on the ventral 
nerve in the tail of the rat which supplies both the 
skm and the short intervertebral muscles. It is 
obvious to the touch that the rat’s scaly and almost 
hairless tail is considerably aff€cted by the tempera- 
tore of ita surroundings, and it has been shown by 
Huggins, Blocksom and: Norman‘ that temperatures 
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here, even within the vertebral bodies, may be con- 
siderably below that of the peritoneal cavity. The 
nerve was crushed aseptically under ether anmsthesia 
and the animals kept afterwards for various periods 
in either a cold room at 2-2-5°C. or in & normally 
warmed room at 18-21°C. 

In animals kept at 2-2-5°C., no normal axons 
could be seen after ten days, and although a few 
myelin sheaths appeared normal over full inter- 
nodal lengths, most were represented by strings of 
vacuoles or ‘digestion chambers’. After twenty-two 
days, all myelin sheaths as well as axons had de- 

and up to thirty-five days (Fig. 1) no 
evidence of the presence of regenerating fibres could 
be found. 

In animals kept for ten days at 18-21? C. myelin 
sheath degeneration was complete, as was axonal 

eration in the more distal part of the stump. 


Oe ee ee e 
generating axons, were ti iately distal to 


the crush, lying in the wann tubes together with 
Schwann cella and the debris from the original axons. 
In animals kept for twenty-one days at the same 
temperature, only scattered droplets of degenerated 
myelin were found, and in the first and second oenti- 
metres below the level of the crush, fine lightly 
myelinated fibres were present; fine axons (un- 
myelinated) extended at least 7 «m. below the crush. 
In Fig. 2 similar lightly myelinated fibres from an 
animal in which the nerve had been crushed thirty- 
five days before death are shown. The condition of the 
nerve contrasts strongly with that from an animal 
kept for the same period at 2-2-5°C. (Fig. 1). After 
forty-eight days, myelination was found as far as 
6 cm. below the crush level. 

There seemed to be no doubt that the fibres which ' 
were found subsequent to crushing in animals kept 
at 18-21°C. were regenerating axons, in many of 
which remyelination was fairly advanced. This was 
confirmed by measurements of internodal lengths. 
All internodal lengths were short and relatively 
uniform as compared with those of fibres from the 
normal nerve. Vixozo and Young! have shown that 
short and uniform inbernodal lengths ere character- 
istic of regenerating fibres, and fibres showing nodes 
of any kind were absent in animals kept m an en- 
vironmental temperature of about 2° O. 


wo/457; July 20, 1957 


These experiments show that eration in & 
mammalian nerve can bé completely inhibited by an 
environmental temperature near freenng pomt for 
at least thirty-five days, although by that tme all 
fibres show advanced degenerative changes: at 
environmental temperatures near 20° C., regeneration 
proceeds rapidly. It 1s not yet known what tempera- 
ture may be optimal for this process. 

It is perhaps relevant that Barcroft and Edholm’ 
have recorded temperatures in the deep muscles of 
tho limbe of man and have shown that theee may be 
as much as 6°C. below rectal temperature after 
exposure to cool ar. and as much ag 17-18? C. below 
rectal temperature after exposure to cold water. 
Taken in conjunction with the present findmgs, this 
suggesta that environmental temperatures may be of 
considerable general mgnrficance m affecting the rate 
of recovery after nerve injury. 


St. Mary’s Hospital Medical School, 
London, W.2. April 3. 
1 Lubınska, L., and Olekiewioz, AL, Acta Biol. Bap. Varsome, 15, 
125 (10803. 
s Gaei, H. J., Goldby, F., and Smith, G. M. R., Nature, 179, 527 
* Dieneka, D., Folia Neurobiol, 8, 18 (1908). 
s Huggins O., Blocksom, B. H., and Norman, W. J.. Amer. J. Physiol., 
, $95 (1986). 


* Virozo, A. D., and Young, J. Z., J. Amat., Lond., 82, 110 (1048). 
* Bareroft, H., and Edholm, O. G., J. Physiol., 104, 966 (1916). 


H. J. GABLE 


Lampbrush Chromosomes in Insects 


Tz3 lampbrush chromosomes have been described 
in the male germ-cells of Orthoptera! and more 
widely in vertebrate eggs. Recently, in this lab- 
oratory algo, these have been observed in the male 
germ-oella of not only the short-horned grasshoppers 
but also the gryllids. Our preparations were made 
after excellent fixation in Sanfelice and Bouin—Allen 
fluids, and theee were stamed with 0-5 per cent iron 
hrematoxylin. 

Apart from their morphology, the appearance of 
lampbrush chromogomes, in these maecta, 18 correlated 
with the growth of the auxocyte. The premeiotic 
resting cell enters the | e stage directly with- 
out any mgnificant pests deter During pachytene, 
the cell enters the growth period and simultaneously 
the autosomal bivalents aasume the lampbrush form, 
which persiste until late diakinesis, when the cell has 
grown to its full sire. In the normal mitotio ayole, 
the growth of the cell, which usually takes place in 
the resting period, is accompanied by practically the 
complete depolymerization of the nucleic acids, with 
the Despialisa Gon of the chromonemata. The lamp- 
brush appearance of the chromogomes m the germ- 
cells of these insects may be physiologically correlated 
with the cellular growth and depolymerization, un- 
accompanied, however, by the complete suppression 
of the progressive meiotic changes in the chromo- 
somes. The same is, perhaps, true of the oocytes. 

The diffused or confused stage of Heteroptera, 
which usually in the diplotene stage at ite 
very beginning, may regarded as representmg a 
still further step. Similarly, the complete ‘resting’ 
condition of the diffused nucleus in most heteropterans 
representa the growth of the cell with complete 
depolymerization of the nucleic acids, unaccompanied 
by the complete suppression of the progressive 
meiotic changes in the autosomes. Consequently, as 
they reappear out of the confused stage, they have 
already undergone a good deal of contraction, with 
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the terminalization of most of their chiaamata. The 
representation of the diffused lampbrush elements in 
some pyrrhocorid bugs studied by us pointe to the 
common nature of growth both in Heteroptera and 
Orthoptera, which, m the former, 18 accompanied by 
the more or leas complete depolymerization of the 
nucleic acids and, m the latter, by ite incomplete de- 
polymerization and consequently the lampbrush 
appearance of the chromosomes. The approach to a 
state of complete depolymerization of the nuoleio 
acids and very slight growth of the auxocyte at the 
early diplotene m the grasshopper, Paswilocerus 
pictus, result in a comparatively rare occurrence of 
the lampbrush fibres in that species. 

G. P. SHARIA 

RAM PARSHAD 

Department of Zoology, Panjab University, 
Hoehiarpur, India. March 11. 


!Hsu, T O., J Genet., 48, 311 (1018). Ris, H , Biol Bull., 89. 242 
lois). spes, 3L D Ls Genet ig aho COS La IA 


New s-Triazine Herbicides 


In the course of inveetigations on s-tnaxines, we 
have discovered a new synthesis of @alkoxy- and 
2-alkylthio-4,6-dichloro-s-triazmes. These substances 
can be obtained by the reaction of an aloohol or a 
thiol with cyanuric chlonde and 2,6 s oollidine as 
the acid acceptor. The yield was approximately 
80-90 per cent. In a further systematic investiga- 
tion, we found that m these compounds the chlorme 
atom can be specifically substituted in good yield 
by an alkylamino, alkyloxy or alkylthio group. 

Compounds with the structure: 


zd Bn 


A 


in which X is —NH—, —O— or —S—, R is an 
alkyl group and A is chlorme or Y R(Y may be only 
—_O— or —S—), exhibited strong phytotoxic activity 
on many plant species (patents applied for) 

Illustrative for this action is Fig. 1, which shows 
the resulta of spraymg chickweed, beet, tomato, 
oats and beans (from left to right) with 1 per cent 
solution of 2-pentoxy-4,6-dichloro-s-triazine (TR 110) 
in @ quantity corresponding to 10 kgm. per hectare. 
2-n-Butoxy-4,6-dichloro-s-triazine (TR 14) and 2-n- 
butylthio-4,6-dichloro-a-triazine (TR 35) gave similar 
resulte. Fig. 2 shows & control series of pote. 

-By varying the alkyl group R, we found that the 
triazines with a side-chain of three to six carbon 
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Fig. 2 


atoms had the highest activity. The herbicidal 
activity was determmed in small fleld-trials of 1 m.*. 
In this fleld there were growing lambs’ quarters 
(Chenopodium album), chickweed (Stellaría media), 
small nettle (Urtica urens) and blue grass (Poa annua). 
The weeds were sprayed with 1 per cent solutions 
of TR 14, TR 36, 2- pylammo-4,6-dichloro-s- 
triazine (TR 31) and 2,4-b18(diethylamino)-6-chloro-s- 
tnarme (Geigy 444 !), ın a quantity corresponding 
with 10 kgm. per hectare. Wrth this concentration 
Geigy 444 caused only slight damage to the plant 
growth. With the other s-triazines mentioned, all 
the weeds were killed with the exception of blue 
grass, which recovered after a time. 

The new triazmes are promising as pre-emergenoe 
herbicides. Further extensive fleld-trials will be 
attempted. A more detailed account of this work 
will be published elsewhere. 

H. Koopman 
i J. H. UHLENBROEX 
Chemical Research Laboratory, 
N.V. Philips Roxane, Weesp. 
J. DAAMB 
“Boekesteyn” Agrobiological Laboratory, 
'8 Graveland. 
1 Gast, A., Knusll, H., and Gysin, H., Beperwntia, 11, 107 (1965). 
* Agric, Chemicals, 10, 67 (April 1055). 
* Sweet, R. D., Benedict, C. B., and Crabtree, G., Proc, North-eastern 
Weed Control (1086), 182-187; re&. Chom. Abstr., 50, 
10328h (1950). 


A New Thiol in Legumes 


A waw thiol has been found in the red kidney 
bean, Phaseolus vulgarts, and 1n certam other legumes. 
The thiol is the prinoipel non-protein thiol of these 
plants. Glutathione, when present, occurs at much 
lower concentrations. A provisional name, ‘phaseo- 
thione', has been saagned to this compound, pending 
the determmation of ita chemical structure. 

In a survey (unpublished work) of the non-protein 
thiols in plante, conducted by means of a very sens- 
tive’ paper ohrom&tographio procedure’, a major 
unknown thiol oomponent,'phaseothione', was detected 
in extracts of Ph. vulgaris leaves. About 1 umole of 
phaseothione was present per gram of leaf; lower 
concentrations were detected in the roote, stems and 

* pods. A trace of glutathione was sometimes identifled 
by precipitation with mercuric nitrate and sub- 
sequent chromatography, but the concentration was 
lees than 5 per cent that of phaseothione. The 
new thiol waa also found in the leaves of the lima 
bean (Ph. limensis), the soy bean (Glyowne maz), and 
white clover (Trifolium repens). In the leaves of 
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Table 1. MAJOR NOoX-PROTADE THIOL COMPONENTS OF SEVERAL 
LEGUXEM 


by oo-ohromato- 
comparison with 
thions estimated 

t was identical 


ecg or et) of glutathione was FEE te 
EU Gun È aininn; quent of Tiano 
by seeming the a inn inte ty ct clone 
th thas glutathione. Limi sr arial 
wot we 












Plant sompanant, in amolygm. 
Gintathions thione 
Albizzia juhbnsna Durarrini 05 
(mimosa tree) 
Arachis kopogos T (peanut) ) 5 
mes err (soy bean 
us hasan Macfad. (uma 0 
boan) 
P. vulga) is L. (red kidney 0 
Piram sativum L (pos 041 
Trifohum repens L. (white clover) 0 











= Glutathione not detected ; interfering substances hindered oolour 
development in region of phaseothione ` 


other legumes, however (Albissia jultbrionia, Arachis 
hypogea and Pisum sativum), glutathione was found 
at oonoentrations typical of leaves generally. No 
phaseothione was found in these legumes or in twenty- 
one other species and genera. The resulta of analyses 
on several legumes are shown m Table 1. 

Analysis of phaseothione indicated that it contamed 
an amino-acid group, and, as shown in Fig. 1, often 





TAN iat Orasi of PE ayari were treated with N-(a-chydroxy- 
1-na) de, chromatographed in propanol / 
Tecan a gerl aala qni D Eie il eis 
reagent ; Gn, an unidentified n i (ref. 1) In the reagent ; 
and Gu Tiii, e amonat of Mar as red 


ed to 
the paper to 2 mgm. wet weight of tissue 


T 
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ran with an Rp nearly equal to that of cysteinyl 
glycine. In 1s0-propanol/n-butanol/N-acotio acid 
(45:40:15 v/v), however, the Ry of phaseothione 
was 0-66 and that-of co-chromatographed oysteinyl- 
glycine, 0:70. In water-saturated butanol, the Rr 
values were 0:15 and 0-19, i . Phaseothione 
is apparently not identical with, but may be similar 
to, oysteinyl glycine. Glutathiene, added to bean 
leaves and extracted, yielded glutathione unchanged 
on the chromatogram. 

Glutethiane, determined by the’ glyoxalase assay, 
was previously reported! in PA. vulgaris hypocotyls 
ab a concentration of 0-4 umole per gram. Chromato- 
graphic analysis of hypocotyl tissue in our hands 
showed phaseothione at approximately this oonoen- 
tration.  Phaseothione, therefore, may be in that 
class of cysteine-conteining thiols with appreciable 
glyoxalase coenzyme activity*. 

"It had been generally assumed that glutathione 


s ubiquitous in living tissueg*. Apple fruit constituted 


the single exception’. Smoe phaseothione may occur 
in several legumes m place of glutethione, informa- 
tion on the io functions of the substance, 
possibly analogous to those of glutathione’, will be 
of special interest. 

Part of this study was conducted in the laboratory 
of Prof. A. O. Leopold, Horticulture Department, 
Purdue University, to whom I am most grateful. 
Support was provided by & research grant, O-2204, 
from the National Institutes of-Health, U.S. Public 
Health Service, ta Prof. Leopold, and by the Milton 
Fund of Harvard University. 

C. A. PRIS 
Biophysics Research Laboratory, | 

Harvard Medical School, and 
DE ace ai gs at 
Boston, Massachusetts. T. 

? Price, O. À., and Campbell, O W., Bioohem. J. (in the press). 
'Websier, G. O., Arok. Biochem. Biopkys., 47, 241 (1963). 
"Wi T., Pfielderer, G., and Lau, H. H., Bioshem. F., 887, 303 


tH y. and 80, 320 (1045). 
E. b M. organ, P d Pre rd ger y fus 
odie ir Page dr end Terr AL Y, (eene ver natn 


* Bohrosder, B. F., and Woodward, G. B., J. Biol. Chemi., 189, 283 
zGintathione 
redit by Goleeyek, Bene « Phe) e been ined 


* Racker, H., Physiol. 
4 Sparoun”, , 165, 
lase Inhibitor in Potato : 
erc: vator and Possible Relatio 
Chlorogenic Acid 
Iw & previous study of the factors in ethanolic 
extracts of potato which influence the activity of 
potato phosphorylase, it was found that although the 
observed shortening of the amylose chams 
by this enzyme oould, in part, be attributed to the 
presence of Inorganic orthophosphate in the extracta, 
the latter did not cause an inhibition of phosphorylase 
ag measured by the rate of liberation of phosphate 
from gtucose-1-phosphate m the presence of starch 
primer’. However, demonstration of primer (activ- 
ator) activity of such extracts after de-ionization 


on 
n to 


activator (primer). Sinoe no inhibitory activity could 
be demonstrated in the acid or alkaline eluates from 
cation-exchange oolumms after y of 
the potato extracta, ib would appear that the in- 
hibitor is acidic. CONIUNCTIO Pena 
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activity m acid eluates from anion- 
ezhange shromatrerephy of the exact was om 
by the appearance in these eluates of trace 
Poecnu cat Wie mal. dered Bram the auina, 
which in themselves possessed considerable inhibitory 
activity. In the oase of weak phenolformaldehyde 
resins, the inhibition was traced to the mactivatmg 
effect of formaldehyde, whereas polystyrene-quatern- 
ary amme reams yielded a green non-fluorescent 
material devoid of nitrogen which also exhibited 
inhibitory activity. Pretreatment of the resins under 
& variety of conditions did not eliminate subsequent 
elution of mhibitory material. 

An altemative route to the separation of activator 
from inhibitor was afforded by ing that 
addition of ethanol to 90 per cent (v/v) at 4? C. to 
concentrated extracta precipitates most of the act- 
ivator but not the inhibitor activity. (Further 
activator activity oan be precipitated from aqueous 
solutions of the mhibitor with ammonium sulphate.) 
After the removal of the ethanol and tyrosine, which 
ee ee ee 
treatment is dried and in water, further 
purifloation of the inhibitor ie sud be cole Dy 6 
brief treatment with activated charcoal, followed 
(after appropriate dilution) by ion-exchange chrom- 
ato on ‘Dowex-l-acetate’ oolumns by & pro- 
cedure similar to that developed by Palmer*. Upon 
elution with increasing concentrations of acetic acid, 
most of the inhibitory activity (determined after 
vacuum distallation of the acetic acid and neutraliza- 
tion to pH 6-0) was found to come with the 


eluate fractions between 0-33 M and 1.M acetic acid. 


7 activity 
already mentioned could be separated from that 
. derived from the potato extract by taking advantage 


of the observation that ‘true’ but not the artefact 
inhibitory activity is insoluble in absolute ethyl 
alcohol. Between 25 and 85 mgm. of this final 
fraction was obtained from 1 of peeled potatoes, 
corresponding to 22 gm. of solids in the original crude 
ethanolic extract. 2 mgm. of this fraction per ml. 
of enzyme standard imoubetion mixture! inhibited 
5 units of to the extent of 66 per 
cent. (One unit of enzyme will release 1 uequiv. of 
inorganic phosphate in 30 minutes in 1 ml. of digest 
containing 11 pequiv. glucoee-I-phoephste and 100 
pgm. of soluble starch in 0:2 M acetate buffer, pH 
6-0, 37? O.) This purified inhibitor tion, when 
when stored atroom . Itoontains very little 

an nitrogen and is not soluble 


not been elucidated, the observations deecribed above 
and the followmg properties indicate that we may 
be dealmg with a compound or compounds related 
to chlorogenio acid. Thus the inhibitory activity of 
preparations obtained from peelings of potatoes i8 
several times that obtained from extracts of peeled 
potatoes. According to Johnson and Schaal’, chloro- 
genic acid is concentrated in the iderm layer of 
the potato tuber. Preparations i fram peel 
tam deep orange when treated with acid molybdate ; 
this reaction has been found to be characteristic for 
o-diphenols but not for This was true 
to & leaser extent of preparations from peeled tubers. 

Finally, it has beer» demonstrated that chlorogenic 
acid itself is a fairly potent inhibitor of potato phos- 
Phorylase. Thus 10° M chlorogenio acid caused 
50 per cent inhibition of enzyme activity in a standard 


` 


ct 


* 
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system containing 24 unita of phosphorylaset. 


po coe ee a ded 


saffeic acid moiety of chlorogenic acid, inasmuch as 


' the degrees of inhibition obtained under the same 


EN 


i 


` 
.* 


conditions in the.preeenoe of 0-05 M. concentrations 
of acids were as follows: chlorogenic, 98 per cent ; 
*oaffeio, 85 cent ; quinio, 12 per cent. The mech- 
anism and. possible metabolic rmportanoe of this 
inhibition--await further investigation. 
3 SIGMUND BOHWIMMER 
Western Utilization Research and 
Development Division, . 
Agricultural Research Service, 
U.S. Department of Agnoulture, 
Albany 10, California. ^: 
1 Belrwimmer, 8., and Weston, W. J., J. Biol. Chem., 289, 143 (1966). 


* Palmer, J. K,, Counectiont dgrio. Bay. Stat. Bull., 589 (Feb. 1965). 
* Johnson Q. and Sohaal, L. À., Sovenos, 118, O27 (1053). 


 Germinatiohi of Oospores of Phytophthora 


om. erythroseptica 
p ON of comparatively young of 
Phytophthora erythroseptica has been obtained follow- 


andthe excreta collected and kept m a moist 


' atmosphere at room temperature. The old oogonial 
- and antheridial walla appeared unaltered by this 
' treatment, and within a few days germination of 


aw 


oospore with a partially digested endospore. In 
several instances, however, germination apparently 
occurred so rapidly that the germ tube ted the 
thiok:oospore wall. This can be seen in Fig. 2 (right), 
in which the oonstriction of the germ tube through- 
out the thickness of the wall may be noted: 

A similar stimulation of germination has been 
Obeerved in preliminary experiments with oospores 
of Phytophthora cactorum. 2 T 

“It is well known that mails secrete large amounts 
of cellulase. Whether the stimulation of germination 
obtained in these experiments ig due to the activity 
of this enzyme on the oogpore wall.or to the action 
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of micro-organisms present in the snail intestine is ` 
being investigated. Lee E 


.* Many Gama 
Department of Botany,’ i : 
University ; 
Dublin. Maroh 25. . à 
to tel EH T 


^ 


l Tsunamis 


Tre term ‘adal wato’ is often used for long, high 
waves which follow a major earth movement of 
intense atmospherio, disturbance affecting -the sea. 


' This term is very misleading as. the waves are only ' 


very rarely oonneoted with tides, and so ooeapo- 
graphers have begun to use the Japanse word. 
‘tsunami’ for this phenomenon. It has been suggested, .. 
however, that this merely means ‘tidal ‘wave’ m 
Japanese so that ita use is no more'logioal. " c+. . 
This view is, however, mistaken ; for althoughtthe, 
word is used m Japanese in a oolloquiàl sense to 
describe a tidal wave, the origmal roote of the word 
do not have any reference to tides. The word has 
not always been used in Japanese but'has become 
part of the language in the course of centuries and 
is spelt by using Chinese characters called Kanji. 
Japanese words spelt in this way have evolved in 
rether & curious fashion; the sounds of the words 
are mainly origina] to Japanese, but the letters or 
characters had to be borrowed from the olaasical 
Ohineee language spoken nearly two thousand years 
ago. Obineee characters denote short words rather 
than letters and- go each has & definite. meaning. 
On- translation to Japanese, these characters oan: 
(1) preserve the-same meaning but become associated * 
with a differerit sound, (2) have a similar sound but 
now a different meaning, or (8) remain more or lees 
unchanged in-sound and meaning. As some words 
are combinations of these short words, all three types 
oan occur in one word. In the construction of new 
Japanese words, the last type is generally aimed at; 
Chinese characters with the appropriate meanings are 
found and then pronounced after the Chmese manner. 
The word ‘tsunami’ & to belong mainly to 
the first It consiste of the two letters ‘tsu’ 
and *namni. The part ‘teu’ bas identical characters ` 
with the Chinese ‘shin’, which can have several 


Osaka Bay. 
harbours. The sound-of geoond part of the word, 
‘nami’, bas always been used in Japanese for ‘waves’ ; 
but in Chinese the characters used to indicate the 
sound would be pronounced ‘rou’ (or ‘lou’) or occasion- 
ally ‘ha’, but the meaning is still ‘waves’. À 
The most likely meanmg of 'teunami' is thus & 
harbour wave, whioh appeers to be à not unreasonable 
appellatidn for a ‘tidal wave’ as these waves difect 
harbours but not ships at sea. Ib may be interesting 
to note that the Japanese for tide or & genuine tidal 
wave is ‘chd-seki’. : 
` J. DaRBYSHIBE - 
8. ISHIGURO 
National Institute of Oceanography, 
Wormley, Nr.'Godalming, - 
Surrey. May 20. 
` > 
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FORTHCOMING EVENTS 


Thursday, July 25 


ROYAL Edd FT TROPICAL MEDICINE AND HYGIHXE 
Hospital for Tro Cal Diseases, 4 8t. Pancras Way, Londan, | san 
p Rod pm Meeting. Chairman. Brigadier J 


Friday, a 26 


at tbe Royal Institu ar 10 ami, 
—Canferenoe on "The fon, Albemarle: Rival. Addltrres in Food 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned 
OFERATIO th a good honours 


and initiative) IN THE 
In London, to 
and 


. B spasa 

ys npe A AlE cnal Coal Board Stadt Deparianani, 

Hobart House, London, 8 W 1 quonng XTAB Quy ) bá 
in organizeti 


ADULT LABORATORY STEWARD (with experienoe 
of laboratoriot; s stores or ora snopa, and sall mih 
hand tools model making)— » Deiby and District 
College of Technology, Normanton Road, Derby (July 27) 
ABBINTANT LECTURER erably with a a] interest in some 
of social In GuograPray— Secretary, Birkbeok 
Oo. (0 x) Malet Street London, W.C.1 (July 27). 
DEMONSTRATOR IN THE y PuYErcAL UmmunrTRY——The 


The U. Menit) Leste 2 Guly i 31). 
Bae with x Qualttenüone, a tire 
tho devalopmant of courses in the application 


“B”, OF I, IN BIOLOGY | an 
ASSUTPANT, Grade 'B", IX METALLURGY; an Grade “B”, 
in o and a Leorunan Ix Pursice—The Olerk to the 

Body, Brun ege of s venus, 
Acton Hill, gl vs Quir 27). 

Zoo of & es ER. at the 
Dove Marine Quir iD en Kris hy. apa ewcasile 
padre 

ABRINTAWT LECTURER nd a P eser pera end 
suitable LOGY—The Secretary, 
North of Boo ‘chee of Agr ee wire ‘Union Street, Aberdeen 


JT 
Pe ee ae The Searetary of University 
Court, The sep n ANON ( uy 31). 

LECTURER F HLBOTROKIOR— The Registrar, 


The Univerm ; PUDLBATDEROR Quy n) 
Research (wi honours degree and some - 
graduate enoo ime petrology, or pakeobotany, or 


under on of Prof. F. W. Cope, on a detailed of 
the up of North Staff 
U yi Aigo of North Staffordshire, Keele, Staffs (July 31). 
M HRMIST (with an honours degree in ehem and 
enoe of dairy chemistry) IK THR DaIRYING DEPAETMANT (at 
Auchinorulve), for Investigational work and the on of routine 
, Weat of Soo Agncultura] College, 


(Univermty of London), 

n: th an & prate science degree 

ons) IX THE PATHOLOGY 
and District HALC, 


The Univeraty, Hxeter 


Oo 
quoting Ref. No. 462/09 (A) t 17) 

STUDENT for resesi cah on the Linedoi of gaseous oxidation reactions 
—The Registrar, The University, Hull (August 17) 

JUNIOR LEOTURMR peer graduate or phymos, 
Interested in hest, Lgh pound enl venta don Ix THE DEPARIMIMM 
OF APPLIED PHYNIOLOGY—The Dean, London lof Hygiene and 
hora. Keppel Btreet, Gowei Street, London, W.0.1 

ugus 
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LECTURER (with an honoms degree in engineering, an interest in 

and some experience tn the fields of nu engineering 

the compression ignition engine) ov MECHANICAL EXGIXMENR- 

n E ca The University, Birmingham 15 
ugus 


PROYMESOR or Fanu MAKAGNMEXT ; a PROFESSOR OF AGRICULTURAL 


Commonwealth 
Farnham ‘House Farnham Royal, Bucks 
AXALYTIOAL ÜHHMINT Ist (male or female), 


of Mod by physical and 3 
H. AEA a Eiger t, Impenal College, 
' ANT (with pre Bocretary, 


Boral eteina t Colleges, oe thea ota aden, ^N. Ww I. 
chemists, phyalatsts, mathe- 


, 20 King Street, 


HIXPNERIXENTAL or HIPERIMENTAL OFFI 

Pe irpo Por Ree bas or 1 The Secretary, Th 

or miero on grass , The 
Grassland Research Institute, Hurley, near Maxdenhead > 

ARSINTANT LAOTURHE IX ORGANIO CHXNIB&TRY— Secretary, 

Teen, X ADAM Oollege (University of London), impen Hill Road, 


ndon, W.8. 
AMATHEMATI The Boorotary f the Trustee, ie Unt It 
a Q. Diversity 
College, Londonderry, N. Ireland 
appa RuoxDisr (eadsasion to G O.B. standard and preferably 
ous experienoe in phic ) IN THE 
ARTKINT OF yer mo Eee Maida Vale Hosp l Tondon, 
W.0—Tho Secretary, The National Hospitals for Nervous Diseases, 
Queen Square, London, W C.1 
Cmn? o r BIOOHEXIST, Senior Bolentino Officer or Belentific Officer 
ne Stud the uptake and metabolon of radioisoto 
and laboratory work—The Group tment 
Research 


b ts, 

Eine Group Besruitment Often (SPEM 
en eo 

LECTURER or AMIANT LBOTURHR 


up and will be ser a Ferranti Mark II Mercury electronic 

of the Senate, University of London, Senate 
House, London 0.1. 
ELEOTEI 


Dum ER ur rM inu degree ind an 
elementary knowledge of feedback engineering) IN PLaxt 
EuGurkmrine DIYINIOX, for development work having 
objeotive of automat! steelworks plant— The Personnel Offices, 

tish Iron and Steel Association, 11 Park Lane, London, 
W.1, quoting ''R.7". 


GEOLOGIMTS (with a Arst- or upper division second-class honours 
gx In geology) with the Government of British Guiana, for genera! 


veetlga 
Frith Wi, footing BOD EE Unde aeri ment, Colonial Offioe, London, 
Hmn (wih fitch pier tee, cations in mathematias, with 
pecking aui remearoh or experience) OF THE DEPARTMENT 
F A[ATHEXATIOS—Thes Technical , Queen Street 
Bouth, Huddersfield. 


enor Brommer (with an honours degree, erably in bio- 
chemistry or chemistry), o aipate in research in’ the biochemical 


ppm ec Ey Tera the akin— The Group Secretary, Hudders- 
ent Committee, The Royal Infirmary, Hudders- 

eon LECTURNE [X EXTOXOLOGY— The Dean 
Hygiene and ares AMedieme Keppel Binet, ' London, W.O.1. 


working mowie of at lest one fore 

, and raters scientific Lteratore)— 
Boore etary Research Station (University of Bristol), Long Ashton, 

sto 

AIIKERALOGIS? nA a first- or upper division second-class honour» 
in geology, wi specialization in mine and some ex- 
purae In X-ray $) IN THE GEOLOGICAL BURVHY 
EP. > t yika, to work chiefly in the 
GroLogIcAL LABORATORIES a the uite and atudy 


the Department—' 
Office, London, 8.W.1, nu BOD. 


-DOUTORAL RESEARCH  FELLOW IM 
PREYEIOB, for investigations of the spectrum of the aurora and airglow 
in the Pb8 Dr. A. Vallance Jones, Department of Physics, 
tahewan, Saskatoon, Saskatchewan, Canada. 


, to co-ordinate instruction in several 

È be [ble for up demonstration equip- 

ment, suoh as a subor to teach the of 

nuclear engineering in at least one department—Dean G. Oonn, 
Queen's . Kingston 

ROERRAROH ASSINTANTS (2), for work on the action of Tadia- 

tion on organio veu R , King's 
, Newcastle-upon-Tyne. 
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EDUCATION FOR MANAGEMEN TENSY T P d 


FEATURE of recent debates in Parliament on 
technological and on univermty education in 
Britain, has been the attention given to training for 
management; and thé emphams placed on & broad 
general education, both in these debates and in dis- 
cussions elsewhere;-&risos in part from the desire to 
secure & continuing succession of able administrators 
and managers both in industry and in the public 
services, competent to deal with the technical as well 
88 the human issues with which they will be con- 
fronted. This concern has been equally manifested 
in many discussions and debates on technological 
change and on automation, and particularly in 
i Parliamentary debates on nuclear energy and the 
Electricity Bill. There, however, the focus of atten- 
tion. was nob so much on the educational aspect, as 
on whether the changes proposed in the structure of 
the electrical industry would limit the opportunities 
for its technical staff, and indeed whether this and 
other nationalized industries could offer the oon- 
ditions and the opportunities which would attract 
snd hold talent of the highest ability. 

Although it 1s now generally recognised that it is 
of the utmost importance to ensure a sufficient 
supply of managers and administrators of the highest 
abilty competent to handle the growing complexity 
of problems which confront the manager and the 
administrator ‘to-day, the full implications are far 
from bemg appreciated. Quantitatively they were 
scaroely noted in the report on Scientific and Engin- 
eering Man-power in Great Britain last autumn, and 
the survey of graduate employment undertaken by 
Political and Economic Planning threw little light on 
this aspect. Yet, as Sir Edward Appleton noted in 
his Reith Lectures, to attract able young minds to such 
careers is an esseptial part of the problem, and the 
question of motive might well repay further study. 
Too much emphasis in this connexion could be placed 
on the scientific and technical aspects of management 
problems. There is'a moral or altruistic appeal, which 
has attracted men of the character and intellect 
required into the professions and into the public 
service, and which might equally attract such men 
and women into industry if & little gare were taken 
to show the satisfaction which can be found in 
co-operation and in teoklmg the intricate problems 
of labour relations, design, research and production 
which management may involve. 

Theee are’problems upon which’ the universities ’as 
well as industry ahould be thinkmg hard. They 
affect the content of university education as well as 
the extent of ite expansion, though the fact that the 
manager and administrator could be drawn from arts 
graduates as well as from those in science or tech- 
nology complicates the estimate of demand for pear- 
ticular’ categories. There is, however, weloome 
evidence that this is being done. Apart from recent 
references made to this matter by the chairmen of 
several leading industrial firms in addreasing the 


annual meetings of shareholders, -three recent books* 
have dealt with various aspects of the problem from 
what may be described as the employment side; and 
from the point of view,of the educationalist, Dr. 
B. V. Bowden, while disclaiming any idea that the 


“Manchester College of Science and Technology should 


prepare ordinary undergraduates for degrees in indus- 
trial administration, has seb forth clearly the way in 
which a university t could assist, both in 
the provision of competent managers and in the 
study of the endurmg difficulties which confront 
them. i 

Dr. Bowden suggested thap there were six flelds of 
teaching and study in which a university department 
of industrial administration could help. It should 
explain to undergraduates m science and engineering 
something of the social and managerial problems of 
productive Industry. In particular, it could help the 
technically qualified student who had already entered 
industry, but who was attendmg courses at the 
college on a part-time besis. The third posmbility 
lay in offering & short full-time course for rather older 
men who had already achieved a position of respons- 
ibility, but might be fitted for higher posts. The 
courses given at the Administrative Staff College at 
Henley represent & fourth approach to. raising the 
standard of management and. preparing men for 
positions of responsibility on policy-making boards. 
Then there were courses for foremen, though much of 
this work might be more suitable for the technical 
colleges. Lastly, he pomted out that no Bmtish 
university appears to be studying or preparing for 
the implications of automation, particularly those 
involved in the application of digital computers. 

A survey of company executive development 
schémes, described in the first of the recent books on 
management alluded to earlier, was made by the 
Manchester College of Science and Technology jointly 
with the British Institute of Management. This 
survey originated from discussions in the education ~ 
committee of the British Institute of Management on 
courses and facilities for education and training for 
management. Steps taken by individual companies 
for training their own staff withm their own estab- 
lishments have as great a contribution to make m 
developing the managers of the future as have courses 
provided by external educational associations, but 
whereas fairly full information is available about 
these latter courses, much less is known about what 
thdustry itself : doing. This pilot inquiry was under- 
taken to ascertain what proportion of companies m 
the chosen area did zione provide for 
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managerial succession, &nd to study in detail a few 
good schemes in various mdustries and in firms of 
various sizes. 

The statistical part of the survey waa limited to 
firms employing more than five hundred people, and 
of the 112 firme interviewed about 386 per oent 
claimed that they had a definite training scheme; 
but the interviewer was» sometimes left with an 
impression of vagueness regarding the asseaxment of 
managerial requirements and that he had been told 
what the firm felt it should be doing rather than 
what it actually was doing. Agam, while 74 per cent 
of the firms claimed that personal audit by higher 
Management was regularly practised, the investi- 
gator was again often left with a strong impression 
that the potential value of this feature was nob 
appreciated. The survey well remarks that the real 
. significance of this statistical study is that the pro- 
portion of firms claiming & definite traming scheme, 
even if all such claims could be fully justified, is far 
too low for so vitally important a matter as ensuring 
managerial succession. 

This * position strengthens the argument of Dr. 
Bowden and others for greater attention to education 
for management outside industry as well as for 
co-operation between the universities and colleges of 
technology and industry. Olearly, for the present, 
over a large proportion of industry the improvement 
of management depends on the quality and mterest 
of those entering industry, and on the provision of 
adequate opportunity for those within indusiry to 
return either to a university, a college of technology 
or to such an institution as the Administrative Staff 
College at the appropriaté moment in their careers. 
It should be noted, moreover, that m the conclusions 
drawn from the case studies which occupy the greater 
part of the book, it is emphasized that, however well 
conceived a training scheme may be, its ultimate 
suooees depends upon the integrity, loyalty and 


leadership in the existing management. These are 


easential prerequisites of high morale, which is some- 
thing to be deliberately evoked and maintained. The 
value of a sound executive development scheme may 
be null:fied if the trainee has legitimate ground for 
thinking thab management practice is falling far 
short of the standards which formed the basis of his 
traming, and here the importenoe of learning by 
doing rather than observing is stressed. While the 
trainee needs to acquire & wide perspective of the 
organization in & short time, he is in danger of 
becoming frustrated by too long a spell without a job 
or responsibility of his own in which some initiative 
may be shown. . 

This emphasis on the importenoe of the active 
interest of the senior management in any such 
schemes is reflected in the six essays which the Royal 
Institute of Publio, Administration has published 
under thé title ‘“Vitaltty in Administration”. In one 
of these essays, which are derived from a series of 
lectures which the Institute arranged in London in 
the spring of 1956, Mr. Basil &mallpeioe, managing 
director of the British Overseas Airways Corporation, 
makes the bold claim that one nationalized industry 
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at least possesses the vitality of administration which 
enables it to meet the challenge of intense and 
unceasing competition, and he suggests that the 
vitality of an administration is to be judged by the 
Manner and speed with which it responds to the 
challenge of the changing situations that confront it. 


Sensitivity of perception, enabling the administration 


to recognize quickly the existence and nature of & 
atpubtion calling for action; the ability to decide 
swiftly the precise action . required; and prompt, ` 
energetio and efficient execution of the decisions 
reached are the three charaoteristios which‘ Mr. 
Smallpeioe considers as essential in any vital adminis- 
tration, and ıt ig obvious that they demand qualities 
which are essentially personal and largely independent 
of & particular discipline or fleld of knowledge in 
which the administrator may have been trained. 

It may be recalled that the Fleck Committee, 
which two years ago reported on the organization of 
the National Coal Board, was highly critical of the 
management of that industry, and was emphatio 
that, in the main, the industry should throw up ite 
own leaders, and that positive measures should be 
pursued to that end. The Committee was clearly of 
the opmion that the industry had not been obtaming 
its due share of the nation’s brain-power and executive 
ability, and its review brought out particularly the 
demand made on management for human under- 
standing and for the moral qualities which leadership 
implies. Sir Alexander Fleck reiterates the emphasis 
laid im this report on the need for leadership, par- 
ticularly at the highest level, m the easay on the 
pressure of technical change which he contributes to 
this series, and in which he illustrates how vitality ın 
administration is secured and technical change is met 
in Imperial Chemical Indugtries, Lid. Sir Alexander’s 
concept of vitality 18 essentially creative: ib is con- 
cerned with new concepts and new policies. The 
right choice of man, the establishment of mutual 
confidence, loyalty and disciplme, involving close 
contact and collaboration between policy makers and 
executive, are primary factors in securing uniformly 
good management ; the establishment of appropriate 
standards of performanoe for assessing the quality of 
management and ensuring that the benefits ‘of a 
large organization are obtamed are the qualities the 
exercise of which develops and mamtains vitality. 

Bir Alexander’s stress on the need for constant 
vigilance on the human aspect rather than on organ- 
ization is of the more interest to scientists in view 
of the high proportion of seientifle and technical staff 
in Imperial Chemical Industries at every level: of 
the 7,800 male managerial staff, 5,800 are of this type, 
and the proportion is growing year by year. Sir 
Wilfred Neden, looking at human relations in industry 
as & whole, brings out the positive contribution which 
and vital administration oan make 
particularly m a time of technological change, ET. 
indeed was well shown in the study, ‘Technical ` 
Change and Industrial Relations", made "by the 
Department of Bocial Science of the University of 
Liverpool. Mr. A. D. Bonham-Oarter’s essay on 
“The Motive Power of Higher Management" ig 
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concerned mainly with the means by which top 
management is kept at the highest effleiency, with 
particular reference to Unilever, Ltd., while in the last 
eseay, entitled “The Challenge of Organization”, 
Major-General G. N. Russell general manager of 
British Road Services, describea the steps taken to 
forge the human links upon which effective oom- 
munication really depends. 

While these essaye display very clearly the qualities 
Whigh the administrator and the manager is required 
to exercise, and indicate that in some mdustries great 
oare is already being taken in the selection of men 
for positions of high responmbility, they do not on 
the whole offer much guidance as to the training of 
& manager or administrator. It can be seen that a 
scientific or technical training is no ber to advance- 
ment to positions of the highest responsibility, and 
may indeed be a definite aseet. Equally it is evident 
that the manager and administrator need a wide 
general education which develops not simply tech- 
nical competence but also human insight, sympathy 
and judgment. ' 

*aMore light is thrown on the problem of education 
for management by the five essays delivered at 
Exeter to tommemorate the centenary of the North- 
ee report on the organix&tion of the 

Civil Service, which have now been published under 
the title “The Making of an Administrator". Of these 
essays, one by Mr. D. K. Clarke, director of research 
at the Administrative Staff College, Henley, is con- 
cerned with educatmg the administrator and describes 
the way the Administrative Staff Oollege works, 
emphasizing once again that to raise the level of 
administration it is not enough to add to the know- 
ledge of the administrator: it is necessary to develop 
the man as a whole. In that essay, however, as well 


as in others, notably those of Sir Edward Bridges: 


and Lieut.-Ool L. F. Urwick, support can be found 
for Dr. Bowden’s views on the varied courses which 
universities or colleges! of technology could offer; 
indeed, one valuable feature of all these books is their 
contnbution to clarifying the function of the univer- 
sity in this field. The appropriate courses cannot be 
devised without clear ideas not only as to what is 
required but also when they are to be given, and at 
what stage in the student's career. 

Sir Edward Bridges looks at administration from 
the point of view of the Civil servant, but his picture 
of the qualities required is valid for the administrator 
of any large organization, and although he believes 
that certain lessons can only be learnt on the job, he 
is leas dubious than Sir Harold Banwell as to the 
possibility of administration being taught. Col. 
Urwick, on the other hand, is emphatic that there is 
a new body of knowledge greater than is commonly 
realized in industry or elsewhere which can and 
should be applied to problems of administration. 
Existing disciplines are not -being applied to practical 
problems ag they should, and he instances those 
which could be used in deeling with the indrvidual 
task, the adjustment of the individual, the correlation 
of group- tasks, or the energizing of groups, so that 
facte are aspessed objectively before conclusions are 
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reached and judgments are based on facta rather than 
on prejudices or personal preferences. We have 
created an adaptive society, he argues, and we cannot 
live in it with the notions of poljtical and social 
organization appropriate to & static. and established 
society. 

Ool Urwick agrees that leadership can only be 
learnt by experience and example, by bemg actually 
responsible for the work of others under wise and 
sympathetic guidance, and that this experience, in 
ite initial stages, must come while the individual is 
young and impressionable. He believes that the 
demands upon administrative leadership are incom- 
parably greater than they were & century ago, and 
that there is m consequence an irremstible drive 
towards larger unita of control, with more numerous 
and multifarious relations with other units and 
institutions. Educational institutions are, in fact, 
failmg in their task if they do not to some extent 
aesist their studente towards that more mtricate 
social discipline which these larger unita demand of 
those who participate in them. 

There, indeed, is the core of the reason why tech- 
nical colleges as well as universities cannot ignore 
the challenge which trainmg for management offers 
them. No one pretends that even carefully and 
elaborately devised training oen mstil the spark of 
artistic genius which, m the good administrator, 
seems to be inborn. .Neverthelees, as Mr. A. Dunsire 
remarks in the comment on the five lectures with which 
the book concludes, much can be done to produce a 
satisfactory level of competence in the young ad- 
ministrator in a reasonably short time, by making 
available the findings of previous practitioners about 
ways of doing and of actmg that they have proved 
efficacious, and by providing wherever possible facta 
and figures to supplement the personal experience 
which he picks up on the job. 

What stands out from theee studies is the urgency 
and importance of the problem of improving the 
standards of management generally, and of ensuring 
that those with first-rate admimistrative ability have 
full opportunity to use and develop their gift. It is 
a field which offers large possibilities for co-operation 
between mdustry and the universities and tech- 
nological institutions. Traming methods may, as Mr. 
Dunsire notes, be considerably affected by new dis- 
coveries about administrative behaviour. While 
knowledge gained by personal experience may well 
remain the indispensable groundwork of the succeas 
of the administrator, we are far from havmg exhausted 
the means of supplementing it. There is a field for 
research here which university departments as well 
as the Administrative Staff College might well 
explore, and the question of training methods and 
courses in the broad fleld of management at various 
levels is one for which due provision must be made 
in plans for the expansion of British technological 
education in particular. Similarly, the expansion 
of university education must take account of the 
ways and means in our age by which the univer-, 
sities can continue to equip men and women able to 
face the problems of to-day, and to supply the leader- 
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ship which is demanded by an age of rapid tech- 
nological change. Even if judgment cannot be 
taught, it can at least be fostered, and the immense 
social importance of sound judgment would in iteelf 


justify every effort to: encourage ite, development 
were it not also true that in fact oertain university 
courses are already noted for their capacity to 
develop judgment, as well as the vision and under- 
standing that the manager and administrator need in 


increasing measure to-day. 


HOMINIDS AND ‘HUMANS’ 


The Osteodontokeratic Culture of Australopithecus 
prometheus 

By Prof. Raymond A. Dart. (Transveal Museum 

Memoir, No. 10.). Pp. viiit+105. (Pretoria: Trans- 

vaal Museum, 1957.) n.p. 


(0. the past thirty years the fossil Australopi- 
theainae from the Early Pleistocene of South 
Africa, because of their remarkably primitive charec- 
ters, have naturally provoked a good deal of discus- 


ier earlier 
doubte which had been expreased about their texono- 
mic position; and the general consensus of opinion 
ee oe by tha Aimarionn 
palæontologist, Dr. G. G in & recent article 
(Sotenos, April 28, 1957) in which he expreases the 
opinion that “‘the ‘accumulated evidence is now over- 
whelmingly in favour of hominid affinities’. But 
while the australopithecines may be accepted as early 
representatives of the family Hominidae, ıt does not 
necessarily follow that such terms: as ‘human’ or 
‘man’ oan properly be applied to them. It is impor- 
tant to emphasise this distinction, for much confusion 
has unhappily been introduced mto discusmans on 
hominid evolution by the careless use of these collo- 
QUAL ae: If it is agreed that the term “man’ 

uld be reserved for those more advanced stages of 
hominid evolution characterized by the ability to 
fabricate tools, it is clearly not applicable to such 
primitive hominids aa the austrelopitheomee unless 
ib can’ be demonstrated that they were tool makers. 

The evidence which has so far been adduced for 
such a conclusion has either proved to be faulty, or, at 
the most, no more than suggestive. Prof. Dart, in 
his monograph on the bone breccia from the australo- 
pitheame deposita at Makapan, insists that it is 
mich more than suggestive, for he claims that the 
rich assortment of animal remains from this breccia 
bears witness to an elaborate bone culture. But it is 


one thing to show, as Dart endeavours to do, that 


these fragments of bones and jaws could have been 
used as tools and and quite another thing 
to prove that they were used ‘as such. Without 
doubt, Dart goes far beyond the legitimate limita of 
his evidence in pro these claims, and it 
is a pity that this should be so, for his undue emphasis 


on this aspect of his studies obscures the more" 


important parte of his monograph. It is unfortunate, 
algo, that this over-emphatio style of writing must 
inevitably prejudice the reader against some of his 
quite legitimate inferences. The latter are concerned 
with the general nature and oqmpoeition of the bone 
breccia. In the first place, Dart casta serious doubt 
on the suggestion that the accumulation of animal 
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bones could have resulted from the activities “of 
hyænas in occupation of the Makapan caves, or that 
they were carried m,by porcupines. .Here his argu- 
ment 1s based on observations on the natural habite 
of these creatures td-day—there is no: good’ evidence = 
that they ever acoumnplate bony fragmenta of the kmd, 
or in the number, found ih the “‘Makapan breccia. 

- Could the latter then be the -relica of the ‘hunting - 
activities of the australopithecines ?. This is Dart's 
contention, and he seeks to teat his conclusions by & 
most interesting analysis of the composition of the 
bone breccia m terme of the comparative frequencies 
of different skeletal elements of different animals’ 
For example, he finds that 92 per cent of the total . 
fragments recovered are those of Bovidae, and of 103 
vertebral fragments of these axrmals 56 per cent are 
cervical vertebrae (as against 44 per oent of the 
thor&co-lumbo-saoral series). Moreover, about half _ 
the cervical vertebrae are the first and second (atlases 
and axes). From such data he infers that the bovid 
heads with a few of the adjacent cervical vertebrae 
must have been severed from the body before being 
carried off to the cave. Again, he finds great dis- 
crepancies numerically in the limb fregmente—for 
example, 836 humeri as compared with 56 femora— 
and argues that this implies & selection of limb parta 
for the uge which could be made of the bones as 
weapons. The quantities of bone flakea, many of them 
sharply pointed, he attributes to deliberate and 
systematic manufacture for use as flake tools, if only 
because there does not appear to be any other ready 
explanation for them. 

Similar ‘interpretations based on simular bone 
deposrts have been put forward on previous oocamonsg 
by archswologiste. For example, Abbé Breuil, 
writing in the Bulletin of the Geological Society of 
Ohine in 1981, supposed the bone flakes found in 
association with the remains of Pekin man at 
Choukoutien to be evidence of a bone-flake culture. . 
In this cage, however, some oritiog that, 
before accepting such a conclusion, it would be well 
to examine bone breccias formed under conditions 
which would exclude all possibility of human agency, 
and no doubt the same criticiam might be advanced 
in reference to Dart’s conclusions. But if Dart, in 
pointing the way to the study of bone breccias bya - 
statistical analysis of their composition, stimulates , 
comparable studies on an extensive soale, his mono- 
-graph will have served a most useful and important 
purpose. It may be, indeed, that the resulta of such 
comparisons will add support to his contentions that 
the australopithecines were sufficiently advanced to 
have established & veritable bone culture. For the 
moment, however, such & claim is surely premature. 

W. E. Lz Gros OLARX 
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THE NEW PHYSICS 


An Approach to Modern Physics 
By Prof. E. N. da C. Andrade. Pp. ix+232+16 
plates. (London: G. Bell and Sons, Ltd., 1950.) 
255. net. 
SICS has advanced a long way since Andrade’s 
book, '"The Mechanism of Nature", first appeared 
in 1930. Then waa a time of rapid advance, based on 
the new fundamental principles of the quantum 
theory, which had become sufficiently clarified in 
1925 to brmg order into much that had been chaotic. 
Now is a time of scarcely lees rapid advance, relying 
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for the most part on the same principles, no longer 
_new, but still vital. Prof. Andrade’s new book, “An 
Approach to Modern Phymcs", reflecta the change. 
It is based’ qn the earlier book, meorporating new 
- material on ‘such branches of physics as nuclear 

. structure, elementary particles, and solids and 
'^ liquids, ım which qonsiderablé advances have been 
made in the;pesb thirty years. 

Y Tho scheme’ of the hook is to angle out a few of tho 
, basic conceptions of physic, and to devote a chapter 
‘sto Sach., "This gives a broad higtorioal 
!pgrspeotive ‘of thé development of physics without 
bei ciroumporibed by chronology. ‘he many inter- 
relations between the jdeas of the different chapters 
are admirably worked m. It starts and ends with 
philosophical. chapters. ''What is phymos ?” is the 
question answered in the first chapter. The leading 
ideas of nineteenth- and twentieth-century physics 
—the nature of heat and of light, waves, electricity 
and atoms, quanta, the structure of the nucleus— 
are then introduced. The later chapters become 
more factual (for example, there 1s an account of the 
working of nuclear reactors), more concerned with 
reporting recent advances, and less reflective. ‘The 
final chapter ('"Uncertamty") is metaphysical, and 
an affirmation of a personal faith into which is 
interwoven & somewhat perfunctory discussion 
of the philosophical problems raised by quantum 
physics. 

It is a pleasure to be able to read a popularization 
of physics so well thought out and written. It 
demonstrates that science and literature can still 
be combined in one work. The approach is often 
fresh, and the language always simple and 
without giving false impressions. The standard of 
excellence is by no means uniform, however, and one 
cannot resist the i ion that the later chapters 
have received leas polish than the earlier ones, letting 
in & few mis-statements and some rather facile 
judgmente not in keeping with the standards of the 
earlier 

I recommend the book both to the layman and. to 
the student of science. The one will find in it a very 
readable account of the important oonoepta of physics ; 
and the other will be made to see familiar ideas with 


a sharpened perception. M. H. L. PRYCE 


THE, HARVEY SOCIETY OF NEW 
YORK 


The Harvey Lectures, Serles 50 1954-1955) 

Delivered under the auspices of the y Society of 
New York. By Dr. Vincent du Vigneaud, Dr. Richard 
J. Bmg, Dr. J. L. Onoley, Prof. André Lwoff, Dr. 
Ephraim Shorr, Dr. George O. Gey, Dr. Bernard D. 
Davis, Dr. David Shemm, and Dr. Eugene L. 


Opie. Pp. viu4-421. (New York: Academic Press, 
Inc.; London: Academic Books, Ltd., 1956.) 
8 dollars. 


HE Harvey Society of New York was founded 

fifty-two years ago with the object of fostering 
‘the diffusion of scientific knowledge in selected 
chapters in anatomy, payee pathology, baoterio- 
logy, pharmacology, and physiological and patho- 
logical chemistry, through the medium of public 
lectures by men who are workers in the subjects 
presented”. These laudable aims have been faith- 
fully pursued, and realized, sinoe > the foundation of 
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the Society, as teetifled by a complete list of the 
lectures in each year since 1905, which is included in 
the present volume. The Society has been admirably 
served by men of eminence ín the various fields, and 
the titles of past lectures form an interesting reflexion 
of the climate of thought mathe medical sciences over 
a period of great activity arid progress. The collected 
lectured for 1954-55 illustrate the wide fleld covered 
by the Society, and in this serios the em: reete 
to a considerable extent og metabolo and biochemical 

with oonsiderable'attention to bacteriological 
and cytological aspects.’ Specifically, the contents 
contam sccounts of lectures on the hormones of the 
posterior lobe of the pituitary gland, heart meta- 
boliam, lipoproteins of human plasma, viral diseases 
of bacteria, metabolism of ferritin, contmuvus culture 
of normal and malignant cells, biochemical apphca- 
tions of bacterial mutants, porphyrins, and the 
conditions determining water movements into and 
out of cells. In addition, an addreas on the Harvey 
Society, on the occasion of ite fiftieth anniversary, 18 
included in this series. .It would perhaps not ke 
ungracious to note a slight geographical inaccuracy 
in the text, in which Lord Adrian 1s. described as 
Master of Trimity College, Oxford: The format 


.is attractive, there are adequate numbers of 


diagrams and illustrations, and although the 
material is, in places, highly concentrated, the spirit 
of the original lectures would appear to have been 
retained. 2 

To the busy worker in & particular field, the acces- 
sibility m one volume of a wide variety of authoritative 
reporte of recent work is an enco to wider 
appreciation of selected fields of effort, which is 


Peer ey becoming progressively more difficult to 
W. BURNS 


LOVE AND SOCIETY 


The Direction of Human Development 

Biological and Social Bases. By Prof. M. F. Ashley 
Montagu. Pp. xi+404. (London: C. A. Watts and 
Co., Ltd., 1957.) 28s. net. 


HE study of human behaviour and the structure 

of human societies, in ways that are in keeping 
with the requirements of scholarship and scientific 
inquiry, has always tended to be overshadowed by 
the speculations of those who feel themselves bur- 
dened with a mission for the reformation of the world 
around them or possessed with an msight which gives 
them a unique clue to the springs of human behaviour. 
Sometimes, indeed, the social ‘scientist’ becomes a 
propagandist or a prophet, and a muddle is thus 
created which may cause confusion in the minds of 
his colleagues and students. Another example of this 
kind is now presented to us in the work of Prof. 
Ashley Montagu, director of research, New Jersey 
Committee for Physical Development and Mental 
Health. His book is based on lectures given in 1944, 
in what has since become the Harvard University 
Department of Social Relations. In the course of 
delrvering them, Prof. Montagu found that human 
nature became understandable to him for the first 
time ; after ten further years of deliberation he has 

uced what is stated on the dust cover of the 

k to be an approach to “a scientific validation of 
the importance of lowe in all human affairs”. His 
end is propagandist, but his method is peeudo- 
scientific ; he faces himself with the taak of distilling 
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a value-judgment from soiaritiflo work and) needless 
to say, he fails to do so. He seeks to show that 
"human beings are born good", and he does so by 
bier ‘good’ as the “need to be loved and to love 


ether ia Pee Montagy recognizes, nothing new in 
this formulation. What is new, according to him, “is 
that the meaning of love should have been redis- 
covered in the twentieth century by scientific means". 
But he proceeds, not by demonstration, but by ar- 
cular defmition. For ‘love’ is, for him, the ‘‘form of 
behaviour that contributes to the healthy develop- 
ment of both the lover and the loved", while ‘health’ 
consists in “the ability to love and tho ability to 
work". 

Furthermore, he facea himself with the problem 
that if men are born good, how ia it that the societies in 
which they live (notably, according to Prof. Montagu, 
the American society) are so bad ! His answer is no 
“font who hav broken their Inla teeth cn 

who have broken their intellectual teeth on 


might be produced, he suggests 
educated in the arte of human relations, in ways 
which remind one somewhat of the precepts of Mr. 
Dale Oarnegie. “To produce loving human beings 
should be the primary purpose of education.” But 
how are human bemgs, who have been miseducated 
into error, to educate their children into the way of 
truth, even when fortified by Prof. Montagu with the 
knowledge that “Love 1s God” ? Thate a arms 
that can only be teokled by persons 

greater measure of A A dán ieu. his 
command. T. 8. Srwav 


SUBJECTIVE PROBABILITY 


Risk and Ganibling 

The Study of jective Probebility. By Prof. 
John Cohen and Mark Hansel. . x+153. 
- (London: Longmans, Green and Co., Lid, 1956.) 
14s. net. 


HAT ‘probability is the guide to life’ is now being 

taken seriously by chologista. Ever since, 
and no doubt before, Sir Fisher's pronounce- 
mer ne isd sakes ee E i 


prooees- 
by which new knowledge comes into the world" 


i dads QN ndisse lodi dud 
Ms Uubecy Ghoul De seddas dendiistes for 
forming the basis of learning theory. In fact, the 
major theories of learning have only introduoed 
probability considerations as an afterthought, their 
preoccupation being with such oonoepte as drive, 
goal- reward and . The experi- 
mental study of learning has—at least in animale— 
developed from physiology, and here the conditioned 
reflex of Pavlov has had & not altogether hs py pro. 
emunenoe. It early became clear to 
behaviour that. the classical Pavlovian situation, m 
which dogs were allowed only minimum freedom of 
movement and all distraction was avoided, could not 
REO oom te Pee eee eect EN 
evidently s0 
The learnmg theca of ghis period tended to 
regard Pavlovian E as somehow the 
essential physiological besis all learning, but 
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requirmg extra concepta, such as drive states, to 
describe the animal outside Pavlov’s laboratory. 
J. B. Watson, of behaviounsm fame, attempted to 
describe human learnmg in tefms of chains of condi- 
tioned reflexes, all ultimately lmks from, and exten- ` 
sions of, a few mnate dnd promary reflexes such as 
fear of fallmg and fear of loud sounds. Although 
influential, this failed if only because- it could not 
ey tee, of effective stimuli ('stimu- 
lus generalization’) for a given response, or learning 
by 


example. 

If learning is regarded ngt as the building yp of 
reflexes, or of ‘links’, but rathet of conditional proba- 
bilrties, then at once we have a aunple formal language 
which seems appropriate for describing bagio learning 
phenomena, including conditioning. The frequencies 
of ‘mput’ and ‘output’ event& can be described with 
the familiar probability calculus and we all know 
what we are talking about. We can also perhaps 
usefully compare animals and men with practical 
inductive machines, such as ‘totes’. A. M. Uttley 
has built a special inductive machine which demon- 
strates many features of learnmg, and brings out 


_ some of the necessary logical and engmecring condi- 


tions for a practical conditional probability inference 
device which might be accepted as a true ‘learning 
machine’. 

Onoe we have such a simple picture of learning as 
essentially gambling, then we may readily imagme an 
‘ideal learner’, and this we may use as & reference for 
estimating the efficiency and the failures of actual 
animals, men and machines. Thus the study of 
subjective probability (or the probability or betting 
behaviour of men and anmals making decisions) is 
highly important. The tragedy of the present book 
is that the live and fascingting issues in contemporary 


given is an account of some experiments undertaken 
over the past few years by the authors themselves. 
Some of these are ingenious and apparently well 
planned, but they are given in & vacuum—a vacuum 
that might well be abhorred by Nature. 

One of the most interesting experiments described 
concerns the behaviour of pedestrians at road croes- 
ings under various traffic conditions—an ideal life- 
and-death decision situation where the experimenter 
does not influence the situation since he can observe 
from some upper window—but the Road Research 
Laboratory has. undertaken & long series of mmilar 
experiments, with moet interesting resulte, dnd these 
receive no mention m this book. The book is perhaps 
intended for a non-serious audience, but the experi- 
mental data are given in numerous tables. These 
are very difficult to interpret or evaluate, for no 
statistical details are provided, mean values appar- 
ently being considered sufficient. The result is a lack 
of even tentative conclusions. 

It is to be hoped that there may soon be a 
book summarizmg the rapidly growing experi- 
mental literature, and rela this work with 
behaviour and learning theary perhaps, with the 
mathematical theory of communication. It is to be 
hoped that this new book might mention J. B. Mill, 
and Baye's axiom, as well as some of the experiments 
of at least B. F. Skinner, E. Brunswik, J. 8. Bruner, 
W. K. -Estes and J. W. Whitfleld. Oae onar o b 
deeoribe the changes produced in the old stimulus- 
response model by probability considerations. 

R. L. GREGORY 
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By Dr. David Bannerman. Illustrated by 
George E. Lodge. Vol. 6: -Ciooniidae, Ardeidae, 
Phoenicopteridae, Anatadae (Pert) Pp. x+326+ 
26 plates. and London: Oliver and 


Boyd, Ltd., 1957.) 68s. net. 


this volume Dr. Bannerman mamtaing the quality 
and interest of his text, and the pictures by the late 
George Lodge:have ther usual excellence. The first 
part gives an account of the storks and therr allies, 
includmg only one common British bird, the heron, 
and one locally’ breeding species, the bittern. All the 
rest—herons and bitterns of other species, egreta, 
storks, glossy ibis and flamingo—have only a vagrant 
status m our area: a few are found m the nearer 
Continental countried, but the others are scarce or 
rare wanderers from southern Europe, or perchance 
from Africa, with one from America. Nevertheless, 
each 18 dealt with in full, the author drawing both on 
the literature and on his own extensive experience 
abroad. It may well be from some West African 
swamp that he has taken his true-to-life desorption 
of the squaceo heron—inoonspicuously buff at rest, but 
suddenly exploding into white as ib opens ite wings. 
The second part of the volume covers & larger 
number of familiar species—albeit many of them only 
winter visitors—in the swans, geese and shelduck. 
The account of the barnacle goose in its native Arctic 
quotes at length (by permission) from Salomonsen’s 
book on the birds of Greenland, a work to which 
many ornithologists in Britam do not have ready 
access ; and the habite of other northern species are 
likewise fully described from various sources. The 
section on the shelduck includes an essay, con- 
tributed by Mr. R. A. H. Coombes, on the remarkable 
pre-moult migration which takes the majority of 
British adult birds to the sandbanke of the Heligoland 
Bight in late summer.  LANDEBOBOUGH THOMSON 


Times and Places 

By the late Harold Peake and Herbert John Fleure. 
(The Corridors of Time, Vol. 10.) Pp. xv-380. 
(Oxford: Clarendon Prees; London: Oxford Univ- 
ersity Press, 1956.) 42s. net. 


E aay ONE ea haa es Halt mace 
than difficult task, and the measure of his 
success is the measure of his great knowledge and 
skill The ‘‘Corridors of Time" consisted of a number 
of slim volumes, each devoted to a particular period 
of prehistoric development, written by the present 
author and the late Harold Peake. In the nature of 
the case, some volumes covered a larger geographical 
area than others, according to what arohsological 
information was available at the time of printing. 
Of course, even then all that was known could not 
be included for lack of space, and the general picture 
given was what had grown up in the authors’ minds. 
Much has happened since the first “Corridor of 
Time” was published—mdeed, since the last saw the 
light of day. Not only has information come in 
apace, but also the general outlook on prehistory is 
rapidly changing. 
In the first part of the preeent:book Prof. Fleure 
makes a gallant attempt to bring a former volume 
ing with the evolution of man and the cultures 
of the Old Stane Age up to date; the second half 
consists of a number of chapters devoted to the later 
istory of various geographical areas—South- 
est Ama, North Africe, the Mediterranean region, 
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ee a, America is intentionally 
omutted and South African préhistory is barely men- 
tioned. The result is &;hook which is very readable 
and, so far as it goes, one which gives an excellent 
suce Of pas re over ue ue d 
world. For the specisligt, however, it is to be feared 
that the days of such,& general survey are past; 
too much is now known to make such & work really 
Je. But for the i t amateur “Times and 
laces” is to be recommended. M. C. Bunxmr 


Physical Organic Chemlstry 
By Prof. Jack Hine. Pp. xiv+497. (London: 

Graw-Hill Publishing Company, Ltd, 1956.) 
678. 0d. 

HIS book gives a clear and detailed account of a 

field of work which has been attracting attention 
both from the theoretical and experimental aspecta. 
Much of the work is modern and it ig very useful to 
have such a summary of it. The expermental 
material is adequately surveyed, and there are many 
useful tables and curves. “More than half the book 
deals with polar reactions, but free-radical reactions are 
included, and there is a separate treatment of four- 
centred reactions. The author has adopted the plan 
of treating a selected number of reactions in detail, 
but the concise discussion of others and the abundant 
references to literature make the book complete m 
ita fleld. It is addressed to advanced undergraduates, 

students, and industrial chemista, and it 
should fulfil its purpose in providing such readers 
with an intelligible account of an important aspect 
of modern organio . It emphaares the 
mechanisms of organic reactions and the effect of 
structure on reactivity. Physical chemiste will also 
find the accounts of the theory of acids and bases 
and general and specific acid-base catalysis of mterest. 
This book can be recommended both to students and 
teachers as a very good survey of ite field. The 
elegant style in which the equations and formule 
are set out makes the book pleasant to read. 
J. R. PARTINGTON 


Seeds of Life 
The Story of Sex in Nature from the Amobe to 
Man. By John Langdon-Davies. Pp. xix+172, (Lon- 
don: O. A. Watts and Co., Ltd., 1957.) 12s. 6d. net. 
I8 many friends will be disappointed by John 
Langdon-Davies’s latest book. This, despite the ' 
fact that the theme is well chosen, the text well 
planned and written with that skill and fluency for 
which the author is well known. It is over the 
manner of presentation that the reader will be 
unenthusisstic. The book contains no diagrama, no 
photographs and no index. It may well have been 
the publisher’s intention to present the absorbing 
story of sex in animals and man as & simple narrative ; 
his wisdom in so doing without any visual aids to 
understanding can fairly be questioned. The purpose 
of a book of this kind should be to leave the reader 
with & sense of beauty and of wonder, and a body 
of knowledge. There is much evidence to show that 
one clearly labelled diagram conveys more mforma- 
tion about the reproductive cycle in man than many 
of text to be found in & book such as this. 
Presumably, the form of the book has been dictated 
by economy; one fails to see how the publisher 
hopes to sell it in c&mpetition with the well-known 
cheap paper-backs which are Spe illustrated. 
. H. Hawken 
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THOMAS YOUNG AND THE: THEORY OF DIFFRACTION 


By Pror. A. RUBINOWICZ 


Institute of Physics, Polish Academy of Sclences, Warsaw - 


"He [Thomas Young] was one of the most acute men 
who ever lived, HA gy une to be too far in 
advance of his contem They looked on him with 
astonishment, but could not follow his bold speculations, 
and thus a mass of his most important thoughts remained 
buried and forgotten in the Tranractions of the Royal 
Bóoiety until a later generation by slow degrees arrived at 
the rediscovery of his discoveries, and came to appreciate 
the force of his arguments and the accuracy of bis con- 


clusions”. 
. HELMHOLTZ, Pcpular Lectures) 

Helmholtz! wrote the above words in 
1868, he probably did not expect that after 
almost a century there would still be some of Thomas 
Young's scientific attaimments which were not gener- 
ally recognized. Of all the great discoveries we owe 
to Thomas Young and which have not been duly 
&pprecated by succeeding generations, ib was his 
diffraction theory which had to wait longest to become 

fully and entirely ackn 
Unfortunately, this fact seems not to have become 
sufficiently known. I was indeed greatly surprised 
to read, in a recently published biography which 
contained a deep appreciation of the work of this great 
discoverer and scientist, that Young’s diffraction 


theory was untenable (Wood*, p. 169), and that 
Freanel’s views must be d as Buperseding 
Young's explanation (Wood*, p. 195). The same 


opinion is also expressed in almost all text-books on 
experimental physics. Only a few text-books on 
theoretical optics (Bee, for example, reference 8) give 
appropriate recognition to Young’s contributions to 
the theory of diffraction. Since for same time past, 
and particularly recently in connexion with the pre- 
paration of a monograph‘ on the subject, I have been 
interested in the theory of diffracted waves, I should 
like to outline the origin of Young’s ideas and their 
importance to the modern theory of diffraction. 

Young's greatest contribution to diffraction theory 
lies m the fact that he was the first to give an explana- 
tion of the phenomena of diffraction on the basis of 
the wave theory of light. He started (Works', 1 
p. 80) from the fact, known already to Newton, that 
an. Uluminated edge of a diffracting screen shines, and 
is thus a source of wave motion. He assumed that the 
' diffraction phenomena arise as the result of the inter- 
ference of two waves. The first, which may be termed 
the direct incident wave, is found at all pointe of 
space in which light is present according to the laws 
of geometrical optics, where it is described by the 
same wave function as in the case of undisturbed 
propagation of light. This wave motion is discon- 
tinuous across the boundary of the geometrical 
shadow, sinoe there is a sudden change from light to 
darkness. The second wave motion, termed the 
diffracted wave, is represented by a wave diverging 
from the illuminated edge of the diffracting screen. 
Young* (1801) assumed that this wave motion is 
continuous everywhere, even across the boundary 
of the shadow. 

This splitting of the hght ifto two perte can be 
found already in Newton's' theory of diffraction, 
constructed on the basis of his corpuscular theory of 


light. The direct inoident hght ıs, according to 
Newton, due to the light oorpuselés which, at any 
distance far from the di , are mot 
deflected by it, but move undisturbed" along straight 

] On the other hand, the diffracted wave oon- 
sists of the light corpuscles which pass ın the 1mmedi- 
ate neighbourhood of the diffractmg edge, and ‘are 
thus deflected by it from their initial paths. 

That Young's explanation suggesta itself, so to 
speak, is shown by the fact that Fresnel’ (1816), in 
his first paper on diffraction, independently hit upon 
1b himself. However, already in 1816, ın an appendix 
to that peper, Fresnel came to the conclusion that 
this explanation could not be upheld by the experi- 
mental facts. He therefore replaced it by a combina- 
tion of the interference principle with Huygens’s 
envelope principle. According to Freanel, it may be 
imagined that the wave motion arises as a result of 
interference of secondary waves divergmg from all 
points of a surface extending over the diffracting 
aperture. It is seen that a wave motion arising in 
this manner is continuous everywhere, and therefore 
across the boundary of the shadow too. As is known, 
Young himself finally came to the conalusion that 
Fresnel’s views were ior to his own and com- 
munioated this to Freanel in a letter dated October 
16, 1819 (Works', 1, p. 393). 

Young and Freanel agree that the wave motion in 
the inoident wave, as well ag in the secondary waves, 
is given by an elementary law. If, however, we 

thet the motion of light must be described 
not by an elementary law, but by a partial differential 
equation, then we must regard only Freanel’s, and 
not Young's, point of view as justified. In the field 
of partial differential equations every discontinuity 
is caused by a physical factor; im the case of the 
scalar wave equation such factors are simple and 
double sources. But rt is umpoasible on these lnes 
to give & reasonable physical explanation for the 
discontinuity of the incident wave which appears at. 
the boundary of the geometrical shadow in Young’s 
theory of diffraction. 

Thus it is understandable that when Kirohhoff* in 
1882 set about building up a theory of diffraction 
based on the soalar wave equation, he quite auto- 
matically arrived at & development of Fremel’s 
ideas. The gene ee prmoeoiple may be 
regarded as a matching of ls ideas to wave 
equation theory. In this manner the fate of Young's 
views was sealed for many years to come. 

However, even in Kirchhoff’s own works’ we find, 
in connexion with the diffraction by a screen in the 
shape of a strip, the remark that “the position of the 
maxima and minima of the inner fringes (1.e., in the 
shadow of the strip) is the same as if they were caused 
by the interference of the rays diverging from the 
pointe at both edges of the screen. From this comes 
the first, indeed imperfect, attempt by Thomas 
Young to explain the phenomenon which we are 
considermg”’. 

A change in the ap iation of Young’s views was 
brought about by the doctorate theeis of Eugen Maey1* 
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(Konigsberg, 1893). Startmg from  Kirchhoff's 
theory, he estebliahed, in the special case of diffraction 
on & straight edge, the existence of a diffracted wave 
diverging from points on the edge. He proved 
theoretically and confirmed experimentally that the 
incident light is reflected by the straight edge mto 
light cones, in the same way as from a straight 
cylindrical rod to geometrical optics 

Next, . in 1896, A. Sommerfeld}, who studied at 

at the same time, obtained an exact 
solution of the boundary problem for the diffraction 
of electromagnetic waves by a perfectly conducting 
half-plane, and ‘in this way became the founder of 
the exact theory of diffraction. In accordance with 
“Thomas Young’s ideas, even the exact solution of 
Sommerfeld can be split into an incident wave, 
defined m the sense of geometrical optics, and a 
diffracted wave diverging from the edge of the screen. 
-Sommerfeld formulated the problem of diffraction 
as & boundary problem in the fleld of Maxvwell’s 
equations. This explains why, im his theary, discon- 
tinuities at the boundary of the geometrical shadow 
could not oocur, since there they would have to be 
interpreted as electric and magnetic charges and 
currents. Sommerfeld’s diffracted wave must there- 
fore compensate for the disoontimuity of the incident 
weve at the boundary of the shadow, and thus must 
be discontinuous there, contrary to Young’s assump- 
tion. 
- The question of the correctness of Young's views 
_ was clarified when it proved possible to split, m an 
exact way, the wave motion given by Kirchhoff's 
diffraction theory—that is, by his surface integral 
over the diffracting sperture—into an incident wave 
defined in the sense of geometrical optics and a 
diffracted wave from the edge of the screen 
(reference 12). offs diffraction theory is 
ed cag tcs aruit ce Free Ta tae 
then the transformation given must be regarded as 
& precise formulation of Young’s views (cf. v. Laue). 
Therefore, the views of Young and Fresnel are fully 

: neither can be given & privileged p on. 
It is olear that the transformation of the 
integral, as well as the Kirchhoff redis itself, 
providee & wave motion that is continuous everywhere 
in space except at the source of light. Hence, the 
diffracted wave ‘in this case also must compensate 
for the discontinuity in the incident wave across the 
boundary of the shadow. 

Using the traditional form of Kirchhoff’s diffraction 
theory, the physiciste restricted themselves to the 
calculation of Kirchhoff’s surface integral for such 
special diffraction problems as diffraction at a alit, 
strip, circular aperture, or a circular screen. Since 
the wave is given by a line integral taken 
along the diffracting edge, and since a line integral is, 
in general, much easier to evaluate than a surface 
integral, ib proved poesible!* to find the i 
of the diffracted wave, and thus also to explam the 
nature of the diffraction phenomena for a very 
broad class of diffracting screens. Accordingly, 
nM aaa rp E 

the diffractmg edge may be regarded as 
jin reflexion cones. The diffraction on 
arises, at a given point of observation, as & result of 
the interference of the incident wave (if it exista 
there) with the diffracted waves di ing from those 
pointe of the diffracting edge which reflect the incident 
wave towards the observation point in question. 
Theee points on the diffracting edge, which we shall 
_ call ‘active points’, are so situated that the sum of 
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the two distances from light source to active point 
and from active point to observation point has an 
extreme value. ‘hus the Fermat principle is valid 
here, just as in the cass of reflexion by a plane in 
geometrical optics. It must be noted, however, that 
exactly as in the case of & wave reflected by a plane, 
the contribution to & reflexion cone comes not only 
from the active point iteelf, but also from the im- 
mediate neighbourhood of this point. We shall call 
this neighbourhood the ‘active region’ of the active 
point. 

Since the diffracted wave must compensate for the 
discontinuity oecurrmg acros the. boundary of the 
shadow, it is clear that its amplitude there must 
achieve the same order of itude as that of the 
incident wave. Calculation shows that the absolute 
values of the amplitudes of the diffracted wave on 
either side of the boundary of the shadow are equal 
to half the amplitude of the incident wave. In order 
that the discontinuity of the ioident.wave-Le com- 
pensated, the phases of the moident and drifracted 
ary of the shadow from the side of the light cone, and 
must be equal when approaching from the side of the 
shadow. ‘Therefore, the diffracted wave suffers at 
the boundary of the shadow a sudden change in 
phase of magnitude r. 

In agreement with the fact that the diffraction 
phenomena are most marked at the boundary of the 
shadow, the amplitude of the diffracted wave falls 
off rapidly with the distance from the boundary of 
the shadow. The above-mentioned phase difference m 
between the two of the diffracted wave on either 
side of the bo of the shadow is also mamtained 


“in these points of space. 


If the part of the diffracting edge, containing the 
active region of an active point, is sufficiently straight, 
then the intensity distribution on the reflexion cone 
is given by the well-known Fresnel integral This 
explains why it is met so frequently in diffraction 
theory. 

Experiment confirms all these properties of the 
diffracted wave. That there indeed existe a wave 
motion divergmg from the diffracting edge is con- 
firmed by the shining of the diffracting edge when rb is 
observed from the shadow or from the light cone. 
In the latter case, however, the eye must be protected 
against the direct incident light wave. A very elegant 
objective proof of the existence of the di wave 
was given by Kalaschnikow!* in 1912. obeerved 
on & photographic plate the shadows of appropriately 
situated wres produced by the light of the diffracted 
wave coming from a diffraction edge. The positions 
of the shadows showed that the light responsible for 


by ; 
for & given point of observation, the only regions of 
the edge which shine are those about the pointe for 
which the above-mentioned sum of the distances has 
an extreme value. Assume, for example, that the 
screen is circular and the light source is situated on 
the straight line perpendicular to the plane of the 
circle and pesing through its coentre. There may 
then be seen two shining pointe which are situated at 
each end of a diameter, and which correspond to the 
maximum and minimum values of the sum of the 


distances. 
The existence of a hase of magnitude m 
between the parts of the wave in the light 


cone and in the shadow, respectively, can be confirmed 


p 162 
' by obtaining an image of the diffracting edge by 
means of the enture diffracted wave, with the direct 
incident light excluded. Since the perte of the 
drffracted wave canoel-each other by mterferenoe, the 
diffracting edge appears as a dark line (reference 16). 
A suitable t for such an i t is 
afforded by Toeplers’s method of stris. This method 
makes it poamble to elimmate the direct incident light 
and to observe the physical processes in the light of 
the diffracted wave. 

All these are facts which are not easily explained 
from the Fresnel point of view, but which follow 
directly from Young's theory. They provide 
unequivocal evidence of the correctness of his 
hypothema. 

The last stage in the history of incorporating 
Young's ideas into- the theory of diffraction pheno- 
mena has only begun. It will have to deal with the 
question of how far Young’s diffraction theory can 
be justifled by the exact theory of diffraction. The 
fact that the solution of Sommerfeld’s drffraction 
problem is completely in accord with Young’s theory 
is rather an exoeption.- In general, we can merely 
ue approximate agreerhent. One may hope that 

this expectation will be fulfilled m the case of the 
diffraction of electromagnetic waves, at least for 
perfect or nearly perfect conductors. The mtegral 
equations which can in this case be given for the 
surface currents may be solved by approximation 
methods. The wave motion correspon to this 
current distribution can be approximately repre- 
sented!’ by a Fresnel mtegral, which can be ed 
as an infallible sign of the existence of the di 
Wave. 

The reality of the diffracted wave can thus be 
regarded as confirmed, both theoretically and experi- 
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mentally. The structure of the diffracted wave, ıb is 
true, is not exactly hke that unagined by Young. 
Nevertheless, it does not diminish Young’s great 
achievement in the theory of diffraction, namely, 
to have shown that the diffraction phenomena can 
be explained at least in outline by the diffracted wave 
and the interference principle. Every great idea is 
subject to a process of development in the course of 
time. The fact that Young’s idea could be developed 
without losing its original character is proof of ite 
strength. The seed which Young has sown in 
diffraction theory has given a rich harvest. . 

: Helmholtz, H., “Popular Lectures”, p. 249 (London, 1878). 
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By Da. GEORGE TAYLOR 
Director, Royal Botanic Gardens, Kew 


HE centenary of the birth of Sir David Prain 

fell on July 11, and it 18 appropriate to recall the 
great services to botanical science of the fourth 
director of the Royal Botanic Gardens, Kew—a post 
which he held for nearly ‘seventeen years. Pram’s 
choice of a botanical career, which brought him such 
eminence, was largely influenced by Prof. J. W. H. 
Trail, who was profemsor of botany at Aberdeen. 
Trail had advised him during his arts course to 
register as & medical student and he did so without 

any intention at that time of to & 
In 1878 Prain obtained the degree of M.A. with 
honours in natural science and for the next two years 


he was a schoobnaster at Ramsgate. In this period, 


with typical Scottish prudence, he saved enough 
_ money to enable him to return to his alma mater and 
to obtain full medical qualifications in 1882. 

At this stage Trail again took a hand m shaping 
the destiny of his student by recommending Prain 
to Sir George King, superintendent of the Royal 


Botanio Garden, Calcutta, who happened to be on’ 


leave and asked Trail if he knew of any medical 
y who would be 
edical Service. Thus 


ceasful, and left to take up his medical appomtment 


in 1885. This led eventually in 1898 to his succession 
to King as superintendent of the Caloutte Botanio 
Garden and also in the poste of quinologist, professor 
of botany at the Medical College m Calcutta, and 
director of the Botanical Survey of India. 

Bo Prain followed the well-worn and traditional 
path from medicine to complete dedication to botany. 
Among his predecessors as head of the Calcutta 
Garden, each with & similar medical background, 
were his fellow-countrymen Roxburgh, Buchanan- 
Hamilton, Thomson and King. Pram held his offices 
in Calcutta for some seven years and, judged from 
the number of publications which he produced 
despite his heavy admmistrative duties, ib was a 
period of great activity, though he did surprisingly 
little travel. He was able, however, to visit sduthern 
India and was also fortunate enough to collect 
around Khambajong in 1908 on the Tibetan plateau, 
where Sr Francis Younghusband was encamped 
while waiting to negotiate with the representatives 
of Tibet. On this visit Prain arranged for collecting 
to be continued by Col. Waddell and Capt. Walton, 
and the material, the first to reach Britam from the 
Indo-Tibetan marches, was extremely rich in new 
species. Durmg his twenty years service m India, 
Pram did not allow administrative duties unduly to . 


` 
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hinder his systematio studies on the flora, and his 
publication record during this period is most im- 
pressive. He had oertain preferences, and the family 
Papaveraceae with the closely associated Fumariaceas 

much of his attention. Other groups to 


which he had a ion were the Scrophulariaceas, 
Labiatae and inosae. Economic crops also 
. interested him he made notable contributions on 


Indian hemp, wheat, the mustards and pulses, and 
on the species of indigo. 

Pram was appointed director of the Royal Botanic 
Gardens, Kew, on December 15, 1905. He took up 
his duties at a very difficult period when there was 
considerable discontent among tho staff and much 
criticism about the state of the Kew publications. 
Before long he had eased the publication position 
and won the respect and esteem of his colleagues. As 
director he soon became immersed in committee 
work which, alas, is concomitant with the tenure of 
such responsible office. In spite of his considerable 
administrative load, Pram appled himself unspar- 
ingly to the oontinu&tion of his scientific work, and 
in this he was assisted by wise delegation of duties. 
He was nob & familiar figure in the Gardens, pre- 
ferring to be guided on horticultural matters by his 
able curatorial assistants. When he retired in 1922 the 
staff recorded their thanks “for his consummate tact 
and patience through years of unparalleled difficulty". 

Naturally, with his distinguished record, many 
honours came his way. He was elected a Fellow of 
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the Society in 1905, president of the Botany 
Beotion of the British Association in 1909, president 
of the South-Eastern Union of Natural History 
Societies in 1912, and premdent of the Linnean 
Society in 1916. He was knighted in 1912 and was 
also honoured by the King of Sweden and the King 
of the Belgians. He received the degree of LL.D. 
from Bt. Andrews in 1911 and was awarded the 
Victoria Medal of Honour of the Royal Horticultural 
Society in 1912 and the Linnean Society's Gold. Medal | 
in 1936. 

Though. dn: rétirénand rai shed Jus Heavy 
&dmunistratrve duties and many of the advisory 
responsibilities linked with the directorship, he 
readily aasumed fresh and important obligations ; 
some, such as membership of the Council of the 
Zoological Society and appointment as a trustee of 
the British Museum, seamed somewhat outaide his 
normal interests, but these offices were a tribute to 
his sound judgment and understanding. The two 
World Wars dealt harshly with Prain. In the first 
his only son was killed near Armentières and in the 
second his home in the Caterham valley was so 
badly damaged by bombs as to become uninhabit- 
able. After the death of his wife in 1942, his health 
declined and his appearances in London became 
rarer. He died on Maroh 16, 1044 (see Nature, 153, 
426; 1944). Bir David Prain is still remembered 
with affection and gratitude by some of his formor 
colleagues, happily still working at Kew. 


THE NEW RADIO RESEARCH STATION, DITTON PARK, SLOUGH 
By Dr R. L. SMITH-ROSE, C.B.E. 


Director 


N June 20, in the preeenoe of a distinguished 

company, the rw and permanent buildings of 
the Radio Research Station, ab Ditton Park, Slough, 
Buckinghamahire, were opened by Sir Edward Apple- 
ton, principal and vice-chancellor of the University 
of Edinburgh. It was very appropriate that this 
ceremony should be performed by Sir Edward ; first, 
because he has been very closely associated with the 
programme of the Radio Research Board for some 
thirty-six years; and secondly, because ib was during 
his term of office as secretary of the Department of 
Boientifle and Industrial Research that the post-war 
plans of the Department were drawn up. Among 
these plans was one which provided for the establish- 
ment of a Radio Research ization which was to 
absorb and expand the work previously conducted in 
the Radio Division of the National Physical Labora- 
tory. The plans being followed for this development, 
and a view of a model of the new building now form- 
ally opened, have been described in Nature (175, 921 ; 
1955). The present contribution reviews briefly the 
historical development of the Radio Research Station, 
and summarizes ita present national programme of 
research as & prominent part of a wider, international 
range of activities. 


Historical 


It was realized at the outset that the new organiza- 
iion would require a large area of ground on which to 
erect ita aerial systems and conduct experimental 


work, in addition to the provision of suitable labora- 
tory buildings for development work and certain types 
of investigation and measurements. After considering 
the merrta of a number of gites, includmg some disused 
airfields and other fields in the viamrty of the new 
towns being developed around London, it was decided 
that the new organization should have ite head- 
quarters at Driton Park, near Datchet. In many 
ways this was a very suitable choice since various 
types of experimental work had been in progress in 
these grounds for many years past. 

It was after the formation of the Radio Research 
Board in 1920 that a search was made for a suitablo 
field in which to conduct some experiments on the 
variation of the direction of propagation of radio 
waves. As the first chairman of the Board was 
Admiral of the E Henry Jackson, it waa 

hape natural to that the requiremente could 
p in the grounds of the Compass 
Observatory in Ditton Park. Bo a start was made 
with experiments in radio direction-finding, to 
which were added, in succession, a study of field 
strengths from long-wave or low-frequency transmit- 
ting stations, mvestigations in atmospherica, the 
establishment of an ionospheric observatory, and tho 
study of the modes of propagation of waves of high 
and very high frequencies. 

From 1983 onwards, the Radio Research Station 
was regarded as an gutpost of the Radio Division of 
the National Physical Laboratory, and while this 
Division was formally terminated in July 1952, the 
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association of some of the staff with the National 
Physical Laboratory has continued in a gradually 
attenuated form until the new building became 
ready for oocupation a few months ago. 


Past Radio Research 


In looking back over the past thirty-five years or 
BO, we find that the staff of this station, together with 
research workers at univerarties associated with the 
Radio Research Organization, have made great 
contributions towards fundamental knowledge of the 
propagation of radio waves at all frequencies and 
under all conditions of transmission. A conmderable 
series of publications described the resulta of the 
various investigations conducted under the auspices 
of the Radio Research Board before the Second World 
War. The work on direction-flnding already men- 
tioned was extended to cover a very wide range of 
frequencies and was applied to the location of the 
sources of atmospherics as well as of radio trans- 
mutters. The demonstration of the use of spaced 
aerial systems to give the highest attainable accuracy 
m directaon and of the twin-channel amplifier with 
oathode ray tube presentation hag formed the bass 
of industrial development and ite practical applica- 
tion over the past twenty years. A radio gounding 
balloon was developed, which led up to the present 
method of sounding the atmosphere for meteorological 
purposés. In combmation with a direction finder 
for following the course of the free balloons, the 
direction and speed of winds could be determined. 

Intensive research was carried out on the factors 
which determine the variation of radio fleld- 
with distance from the transmitter; and the resulte 
obtained over & wide range of frequencies have 
formed the foundation from which has evolved 
much of the planning of communications, broadoast- 
ing and radio navigation services. 

At the beginning of the International Geophysical 
Year, it is appropriate to refer to the Second Inter- 
national Polar Year of 1982-33, when radio was used 
for the first time as a tool for exploring the physical 
characteristics of the upper atmosphere. Under the 
auspices of the Radio Research Board an expedition, 
including members of the staff of the Station, went to 
Norway to investigate ionospheric conditions in 
northern latitudes. Ib was on them return that the 
need for regular soundings of the ionosphere became 
apparent, and there was established at Slough the 
first ionospheric observatory in the world. From a 
modest beginning with occasional soundings on special 
days, there-has grown the organization existing to-day, 
in which a world.network of one hundred or more 
observatories record conditions m the ionosphere at 
every hour of the day and night. Automatic equip- 
ment developed at the Radio Research Station is used 
at more than twenty of these observatories, six of 
which are manned by personnel either belongmg to, 
or trained at, the Station. This continuous world- 
wide study of the ionosphere has provided consider- 
able knowledge used by engineers responsible for the 
planning and operation of long-distance radio 
communication and broadcastmg services. These 
services are also assisted by the regular supply of 
forecasts of the transmission conditions prepared at 
the Station six months in advance. 

All the work referred to so briefly above culminated 
a few years before the War m the demonstration of 
the detection at the ground of echoes of radio waves 
reflected from aircraft. Following this, & group of 
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staff from the Station formed the nucleus of the team. 
which developed the technique of radar up to the ' 
stage at which ib was teken under the wing of the 
Air Mmistry. This team had the advantage at the , 
outset of being able to apply quickly to a practical 
objective the techniques of pulse transmiamon and 
echo reception, and of direction-flndmg m both hori- 
zontal and vertical planes, which had glready been `- 
developed for the purpose of fundamental saentific 
research. 


Radio Research 

The present programme of the Radio Research 
Organization is designed to assist in the solution of 
some of the problems which oonfront the various 
users of radio waves and radio-frequency techniques, 
whether for civil, mi or industrial purposes. 
The major portion of the work for the past few years 
has been concerned with meeting the needs of the 
communication, broadcasting and radio navigation 
services by studying the propagation of radio waves 
ae the ground and through the lower and upper 

and taking account of the various types 
of disturbance caused by stmospherica of natural 
origin and by interference due to electrical equipment. 
Other portions of the programme include an mvestiga- 
tion of the physical properties of certain materials, 
such aa semiconductors and ferramagnetic oom- 
pounds, which are of special interest in the radio 
field. The measurement of power and fleld-strength, 
particularly in the upper bands of radio frequency, 
is also the subject of study and development. 

Measurements are being made of the speed with 
which radio waves travel over land and sea, and the 
resulta correlated with geological structure and 
ground conductivity. The effects on wave transmis- 
sion of irregularities in the ground and the presence of 
natural gr man-made obstacles, such as hils, trees 
and buildings, are studied with a view of determinmg, 
for example, the probable service area of new tele- 
vision stations at increasingly higher frequencies. 

The transmission of very short waves to distances 
beyond the horizon is largely determined by the 
vertical gradient and regularity of temperature, 
preasure and humidity in the lower atmosphere or 
troposphere. A kop eni Praen is in progress 
on the relationship radio and meteorological 
conditions in order to obtain the information required 
in Assessing the performance of communication, 

and television services; and especially 
for the future planning of such services, including | 
radio links, at wave-lengths from a few metres down to ` 
a few centimetres. 

The Radio Research Station is responsible for 
the mamtenance of six observatories, two in the 
United Kingdom and four on British territory over- 
seas, which make & continuous study of the charac- 
teristics of the ionosphere by the vertical sounding 
technique. The results obtained at these observatories 
and at some seventy-five others mamtained by other 
countries are used im the preparation of forecasts 
of radio transmission conditions all over the world, 
six months in advance. These forecasts are used on 
& wide soale by organizations operating 
communication services and by air and marine naviga- 
tion authorities. 

The technique of sounding the ionosphere has 
recently been extended to pointa remote from the 

observing station by measurmg the characteristics 
of echoes received by a combination of 1onospheric 
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reflexion and back-scattermg from the ground at 
distances up to 10,000 km. (6,000 mules) or more. 
The study of the nature, time, and direction of arrival 
of such echoes is greatly increasing our knowledge of 
the manner in which radio waves are transmitted to 
large distances around the world.. 

. The soope of the various radio services ia frequently~ 
restricted by the background of noise agamst which 
the signals have to be observed. Much of this noise 
18 due to atmospheric disturbances arising in thunder- 
storms and flashes. Measurements of the 
intensity of this noise are made m various perta of 
the world with & uniform type of apparatus designed 
at the Radio Research Station. The characteristics 
of this disturbmg noise are also under continuous 
investigation in order to develop means of mitigatmg 
ite effects. Other apparatus for locating the sources 
of these atmospheric disturbanoes: hae been devel- 
oped and is used by the Meteorological Office to 
supply information on the position of storm centres 
for use in weather forecasting. An equipment for 
counting lightning flashes is under development in 
order to assist the meteorologist to supply informa- 
tion on the &nd distribution of thunder- 
storms—information which is also required by the 
radio scientist. 

Most of the apparatus required for these and similar 
investigations is of a highly specialized nature, and 
has been developed entirely at the Radio Research 
_Station. In some oases, where the i is of 
interest to other users in Britain me oom- 
mercial firm has been assisted in reproducing it. 
Instances of such manufacture are the ionospheric 
recording equipment, which is entirely automatic in 
operation, the cathode ray direction finder for locating 
sources of atmospherics and the apparatus for 
measuring the strength of atmospheric noise on high 
and medium radio-frequencies. 

In 1922, Admiral Sir Henry Jackson, cháirman of 
the Radio Research Board, attended the first meeting 
of the International Scientific Radio Union (U.R.S.I.) 


in Brussels. In his report to the Board, he stated that. 


all the suggestions which had been worked out in 
Britam as the basis of future radio research had 
been accepted internationally. This was the begin- 
ning of an association which rapidly developed on an 
international basis between the staff of the Depart- 
ment of Scientific and Industrial Research employed 
on radio and their contemporaries in other 
countries engaged on similar problems. Many- of 
these problems have involved cloge collaboration in, 
for example, the provision of programmes of trans- 
missions, and the standardization of measurements 
on the ionosphere and of the terminology used in 
connexion therewith. Sir Edward Appleton attended 
the next meeting in Washington of the International 
Scientific Radio Union, of which he was president 
during 1984-52, and members of the radio staff 
omui. Deve ellen all PESAT De of 

ve atten gu of 
the Union, and played a pa apan pes in ROLE 
international research in scientific radio. At the 
present time, the writer is & vice-president of the 
Union, and chairman of Commission II dealmg with 
“Radio and the Tropoepbere". 

In 6 oo manner, the director and staff 
of the Radio Research Station have for many years 
past worked in co-operation with the Post Office 
delegation on the more practical problems studied 
by the International Radio Consultative Committee 
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(O.C.LR.), which is a technical advisory body-of tho 
International Telecommunications Union.  Particu- 
larly m the fleld of radio wave propagation, much 
of the graphical and other resulta put forward by 
Britain haye been adopted internationally as the 
besis for planning new radio communication and other 
Ber vioeg . 
International Geophysical Year 

The Radio Research Station is closely connected 
with the activities of the International Geophysical 
Year in the flelds of the ionosphere and atmosphere. 
The observatories at Slough, Inverness, Singapore 
and Port Stanley are being provided with mcreased 
staff and facilities for conducting intensive pro- 
grammes of measurement of heights, critical frequen- 
cies, absorption and drift in the ionosphere on the 
Regular World Days and Special World Intervals 
associated with the International Geophysical Year. 
Corresponding observations will also carried out 
by a group attached to the Royal Society’s expedition 
to Halley Bay on the Antarctic continent. Meesure- 
ments of the level, characteristics and direction of 
arrival of atmospheric noise will be made at Slough, 
Singapore and Ibadan, Nigeria, where in addition 
intensive ionospheric observations will be made in 
co-operation with this De 

In addition to this direct measurement work, tho 
Radio-~Research Station has been designated as one 
of the four world centres for ionospheric and atmo- 
spheric noise data. Under this scheme about ono 
hundred observatories associated with the western 
Europeen nations will send to the Station tabulated 
and graphical results and also copies of the original 
ionograms. These will be exchanged with the other 
world data centres in the United States, U.S.S.R. and 
Japan, so that each centre will have a complete 
set of all the observational material obtained 
the International ymical Year, and will ho 
this available for supply to research workers in any 
country in the region. The classification and mdexmg 
of the material will be co-ordinated by the secretariat 
of the International Geophysical Year in Bruseels. 


Publications ‘and Staff 


It has been evident for many years that the publica- 
tion of papera and reports was not the only means 
by which the knowledge ed by those sasociated 
with the Radio Research ion is to be made 
available to those anxious to apply this knowledge. 
A considerable dissemination is also achieved by the 
direct contact through committee or individual 
meetings. But over the years there have been 
demands for the loan or transfer of members of the 
staff to other organizations, where they become 
leaders of small groups or large departments as the 
case may be. The Radio Research Station has also 
been used both as & base and training 
ground for the staffs of the corresponding radio re- 
search organisations in Australia and New Zealand. 

During the War, several members of the Depart- 
ment’s staff served in succession as radio officers in 
the British Commonwealth Scientific Office in 
Washington, and several others have visited both the 
United States and Canada from time to time on 
special missions connected with research work of 
mutual interest to Britam and North America. 
More recently some members of the staff have been 
appointed to senior positions in government estab- 
lishments and m industry in Britam and other 


166 


countries. While these movements of staff may be 


somewhat disturbing to those left behind to continue ` 


the regearch programme, the demand for such expert- 
enced men must be regarded as a Gompliment, and a 
testimonial to the success of the Radio Research 
Station. 

The scope for research m the field of telocommani- 


cations oontinues to expand, providing problems 
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worthy of study by the ablest physioiste and electrical 
engineers: Many of the techniques developed for the 
rapid communication of information are equally 
-applicable to line or cable and to radio transmission : 
and there are many fruitful fields of research m which 
it 1s confidently expected that the new organization 
“will play ite part in giving direct assistance to trade 
and industry. 


THE NATIONAL PHYSICAL LABORATORY 


OPEN 


Ds National Physical Laboratory held two open 
days on May 22 and 28, instead of one as has 
been its practice for some years. More than two 
bundred and fifty exhibite, more than half of them 
new, were on view-to 8,600 guests of the Laboratory 
who came from industry, the universities and govern- 
ment de ta. 

A problem of particular importance in the demgn 
of aroraft is that of instability m flight. The Aero- 
dynamiœ Division has recently developed a general 
theory for wings oscillating at any frequency in & 
subsonic stream. A separate investigation of the 
asrodynamio forces on control surfaces at low speeds 
is in progress using the DEUCE high-speed digital 
computer which has been programmed to carry out 
the complex caloulations. i is are under 
way to establish the theory and to investigate special 
ee Ho ene Fou, MU Ne ory 

dogs ont Equipment developed for measuring 
the forces on model wings with trailing- 
edge flaps was demonstrated. As the inertial forces 


spring reactions in a system 
excited at its natural frequency by an electrical feed- 
back loop. The direct aerodynamic moments are 
derived from measurements of driving power and of 
the change in due to the wind forces, 
while the lift forces are measured by capacity pick-ups 
supporting the oscillatory system. Oscillatory pitch 
SE aad Roue Gothen hes became a he 
subsonic range and the results agree well with theory. 
Another aerodynamio oscillatory phenomenon 1s & 
type of control-surface oscillation called ‘burs’. Buzz 
has been experienced on some aircraft at speeds 
that of sound, and can be so severe that 
of the control surface or its operating mechan- 


flap vibrating with an angular motion about ita hinge 
against the stiffness of its control circuit, usually 
with a frequency between 10 and 40 o./s. An experi- 
mental apparatus to reproduce bues and to study the 
flow conditions in which it oocurs was demonstrated 
. in one of the high-speed tunnels. Schlieren investiga- 
tions have shown that at least one buxx phenomenon 
starts when separation of the flow at the foot of the 
shock wave on the upper surface of the aerofoil 
takes place. High-speed ciné fihns of the interaction 
between flow and flap motion have been taken to 
assist in this study : some of these were on show. 
The Control Mechanisms and Electronics Division 
displayed the new automatio computing engme (ACE) 
at present under construction? The design of this 
machine is a result of the experience gained from the 
AOE pilot model during its four years computing 


DAYS j 
service at the National Physical Laboratory, and from 
the engineered version of the pilot model, DEUCH, at 
present in service. ACE will be a much more powerful 
computmg tool than ite predecessors because of its 
increased speed, larger memory and other additional 
functional facilities. In & typical day’s working it will 
average 20,000 three-address operations per second : 
its speed is estimated at eight times that of DEUOE. 
Ite large memory store, 14 million binary digite, will 
allow very complex problems, hitherto beyond the 
capabilities of computing machines, to be solved. 
The new ACE will soon be ready to execute its first 
test programmes. 

The Division demonstrated a new digital plotting 
table. This has an accuracy of better than 0-01 in., 
and it plota at the speed of two points a second. It 
18 & Very simple design and embodies transistors and 
printed circuits. It 1s expected to satiafy an important 
need for a machine which will plot graphs from digital 
information on punched cards or punched paper 


tape. 

The Electricity Division demonstrated how the 
National Physical Laboratory atomic clock is being 
used to check the drift rates of ision quarts: clocks 
and the variation in the rate of rotation of the Earth. 
Compared with the atomic clock, the Earth game m 
the northern hemisphere summer and loses in the 
winter, the maximum deviation being 40 milliseconds. 
Due to improvements in the electronica associated 
with the atomic clock, frequencies can now be determ- 
med with an &ocur&cy of one part m 10!* m a 
measurement lastihg only a few minutes. A new 
atomic clock designed to give even ter reliability, 
higher accuracy and increased. iaity of operation 
is under construction. 

The most spectacular item on view was the now 
one-mullion volt testmg transformer. This replaces 


. three air-insulated transformers installed more than 


thirty years ago. It is a single unit rated at 700 KVA. 
designed to give a single phase output of one million 
volta when supplied at 1,200 volte. The winding is 
oil-immerged. in a steel tank, the assembly weighing 
55 tons. It is supported from earth on porcelain 
oolumms so that the tank oan be connected to the 
oentre point of the high-voltage winding—the columns 
can withstand half a million volte without flashover. 
The transformer is located in the open air, but the 
output can be fed into the main high-voltage labora- 
tory through & porcelain wall-bushing 36 ft. long 
weighing 4 tons (Fig.-1). 

The Light Division has collaborated with the 
Control Mechanisms and Electronics Division to 
develop a machine-tool monitor. The particular 
device demonstrated was a screw-cutting lathe 
controlled from a diffraction grating. A moiré 
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Fig. L New one-millon volt testing transformer. Crown oopy- 
righi reserved 


system was set up using two diffraction gratings, one 
fixed and the other attached to the saddle of the 
lathe. The two gratmgs were chosen to have the 
same pitch as the thread bemg cut, so that one pulse 
per thread was uoed from a phototransistor 
iewing the moiré pattern. In general the grating 
would be an integral multiple of the screw pitch. A 
potentiometer driven by the lathe spindle produced a 
sawtooth voltage which was sampled by the photo- 
transistor. This sample voltage was obviously a 
measure of the angle of the lathe spindle at the 
instant when the pulse occurred. If the thread were 
perfect, this voltage would be constant; variations 
in it provided a measure of the errors of the system 
with micro-inch accuracy. It is intended to use the 
error signal to move the cutting tool relative to the 
saddle and so cut a nearly perfect screw thread. If 
this thread were then used as the lead screw in another 
monitored lathe, another even better thread could be 

cut and so on, improving the breed all the time. This 
is an astraoctive prospect for the production of machine 
tools with a new standard of precision. 

The Light Division has also developed an automatic 
recording saccharimeter. This instrument matches 
two polarized beams using a photomultiplier and 
employs & Faraday cell as a oompensator. The 
reading is taken off in terms of current and oontinu- 
ously recorded. Having no moving parts, its sensi- 
TED MM TUI ne ee Se es eee 
oan be used. 


The Mathematics Division demonstrated some of 


its powerful machines including DHUCEH, 
a differential and punched card equipment. 
The Division has continued ite research 


on the mechanical properties of single orystals of 
iron. The presence of 0-05 per cent nitrogen raises 
the yield and cleavage strength and increases the 
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likelihood of brittleness, whereas nitrogen in the 


vago 3 Adiosatiye Seana, 
it has been found that the concentration of 
Phorus at the grain boundaries, in an alloy of iron 
and 0-08 per cent 


This work may throw light on the 
question of temper-brittlenees in low-alloy steels. 
There have been important developments in micro- 
focus X-ray diffraction techniques. A new low 
scattering camera has been built which focuses the 
X-ray beam by reflexion from two curved mirrors. 
This is being used to continue the study of progressive 
changes occurring in the low-angle scattering pattern 
when the specimen is subjected to inareaging amounts 


: of fatigue. 


The Metrology Division demonstrated a 1,200-ton 
compression testing machine. This is to be used in 
the Division's programme for the development of 

ion load-measuring devices to extend the 
National Physical Laboratory standard for oompres- 
sive loads to 1,000 tons. The new machine is hydraul- 
ically operated and can accommodate instrumentas 
of & maximum height of 80 in. on & 26 in. square 
platen. The machine will be used to standardize 
load-measuring unite by building them up from 50- 
ton units initially standardized in the Laboratory's 
50-ton deadweight standard machine. 

For the first time the British national copy of the 
metre was on show. Like the International Pro 
Metre, i$ is a ber of 90/10 idium alloy of 
& special winged X-form which exposes the neutral 
plane and gives optimum rigidity in relation to the 
weight of the metal used. Last year, by arrangement 
with the International Bureau of Weights and 
Measures, i$ was re-polished and re-ruled wrth three 
fiducial lines about 0-005 mm. wide. These are 


disposed in the neutral so that the metre length 
is represented at both 20° and 0° O. 
Pichon sida dee of & comparator for 


eee 110g) 1986), o similar devine hee 
(noc Naise. 1 1103; 1955), a similar device has 
been produced to measure the pitch errors in the 
roots of gas turbine disks. The tolerances on pitch 
are very close, so & high accuracy of measurement is 

The apparatus demonstrated measures to 
+ 100 micro-inches (+ 2-54), very rapidly by com. 
standard. 


examples of the of simple scientific 
principles to complex problems. One of these was a 
soarana fos thie: rapid deterniinetion of 


thermal conductivity. This instrument is based on the 
well-known phenomenon that two substances may 
feel warm or oold to the touch depending on their 
thermal conductivities. Two balls are heated, one 
being pressed against the specimen to be tested. A 
differential measures the 


ductivity. The readings are affected by the surface 
finish of the specimens and this effect oan be exploited 
to make the instrument function as a surface finish 
comparator. The other example of a novel use of a 
scientific was a demonstration of an investi- 
gation carried out on a 425-ft. chimney stack. In 


108 
aiderdosudy He virueburdl dasming withowi Raving 
to wait for & suitable wind bo excite oscillations, 
units were attached to the ‘top of the chimney 
fired. The vibrations induced were measured m two 


eee ee TE Se 


d orok cetah lian aor icd: 
ards of high pressure continues, and the new method 
of elimmatmg errors due to distortions of the preasure 
balances has now been used up to 8,000 atmospheres. 
This technique enables high preasures to be measured 
to an accuracy of a few parts in 100,000. 

The Ship Division has extended ita study of the 
conditions in which cavitation occurs from propellers 
to other hydrofoil devices like stabilizers and hydro- 
foil yeasels. The Lithgow water tunnel has been 
modified for this purpose and force and acoustic 
measurements are now being made in it on a model 
of & fin for a ship roll-sbebilixer. A new three- 
component balance has been developed and the 
model is mounted on this. Acoustic measurements 
are made with a hydrophone placed in a water-filled 
chamber in contact with a mde window of the tunnel, 


^ 
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AREN bet ET LEE an ensis tod Desc 
' «analyser for frequency analysis of the acoustic 
spectrum. 


In order to`caloulate the motions of a ship in rough 
water, the values of certain coefficients are needed. 
The entramed water coefficient and the i 
coefficient are functions of the hull shape and can be 
estimated theoretically, but there are few experimental 
resulta available to check thé accuracy of the 
estimates. The Division 18 carrying out experimenta 
to measure these coefficients for a number of different 
hull forms. The problem is simplified by restricting 
the motion to one plane and force-pitching the model 
in calm water by a system of rotating weights. A 
known cyclic variation of pitching couple produces an 
&ngle of pitch and & coupled vertical motion of the 
centre of gravity. Measurements are made of the 
angle of pitch, the heave of the centre of gravity and 
the phase relationship between theee motions and 
the applied couple. These are recorded continuously 
throughout an experiment. The frequency of the 
applied couple is variable over a wide range and 
includes the resonant frequency. A.J. GaRgATT 


OBITUARY 


Prof. Marinus Van den Ende 


. -ArT the time of his death on June 4, at the early 
age of forty-five, Marinus Van den Ende was profeseor 
of bacteriology and dean of the Faculty of Medicine 
in the University of Cape Town, where he had earlier 
studied and graduated. He had come to England in 
1987 with a John Lucas Walker to 
work in the of Pathology at Cambridge, 
where Prof. H. R. Dean introduced him to me m the 
autumn of 1988. ma ac ae ede a e 
that first meeting, had made me glad to be able to 
respond to & suggestion that he might move to the 
National Institute for Medical Research, then at 

for the remainder of his second year. 
. Early m 1989, when he had been with us there for 
only three or four months, he had won such high 


research, that & pro to keep him, 
valer of our stall waa mooivod with gun 
enthusiasm. He felt at that time that his first duty 
was to South Africa; but he was able to obtam 
leave to extend his stay with us until the end of that 
year. In the last week of Angust the news of the 
Russo—German drove a number of us hurriedly 
home from the Continent. Van den Ende 
had meanwhile married a young lady from South 
Africa, whom he had met again m London; but I 
found him now waiting anxiously for my return, in 
order to offer himself for the position on our staff 
which he had earlier felt obliged to refuse. He and 
his young wife had seen clearly what was coming, 
and both were eager to be with us in the coming world 
conflict. Bo he stayed throughout the War, doing 
splendid service, some of it involving serious personal 
riek. 

Van den Ende first became an active member of & 
team working on methods for preventing aerial cross- 
infections in hospitals. Then, With Dr. Christopher 
Andrewes and the late Dora Lush, he was engaged 
in researches undertaken with some urgency, and 


having as their object the production of & safe and 
effective method of vaccination against typhus—an 
enterprise in the course of which every member of 
the team suffered, sooner or later, from an attack of 
the disease. Later he visited the armies in North 
Africa, with the rank of major m the R.A.M.C., to 
make & controlled trial of certam potential chemo- 
therapeutic agents for the treatment of typhus. His 
final and most distinguished contribution to the war 
effort was the organization and direction, on behalf 
of the Medical Research Counol and the War Office, 
of & special research unit, created on the Welloome 
Foundation’s farm estate at Frant, in Kent, for the 
production of a vaccine agamst the very dangerous 
scrub typhus’, which the armies had encountered in 
the jungles of Burma and the Far East. 

In 1945 he was free ab last to return to Cape Town, 
where he was appointed professor of bacteriology, and 
where, in the years that followed, he made a rapidly 
growing reputation as a coming leader in research on 
the viruses, and as an influential teacher and an able 
organizer. He was on & visit to Melbourne some four 
years ago, to work for six months with Sir Macfarlane 
Burnet, when signs appeared of the ilmess which, 
though ita progress was retarded by an operation and 
other forms of therapy, advanced to its mevitable 
end. ee eee 
of temporary relief, successive courses of 
prostrating treatment, to carry on his researches and 
his teaching, to such effect that his reputation in the 


world as a continued stil to grow, while 
he was farther to accept the duties of 


Looking at what Van den Ende had thus achieved 
in a life cut short so early, and ao marred by illness 
in what should have been its crowning years, his 
friends are left peeing Durst heights he might have 
attained had fate been kind, and mourning the loss 
to the world and to the community of science. Their 
sympathy goes to his widow, faomg the situation 
with & courage worthy of him, and to thei four 
children. EH. H. Data 
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Textile Technology at Manchester: - 
Prof. W. E. Morton 
Pror: W. E. Moston, who has been head of the 
Department of Textile Industries at Manchester 
Collage of Science, and Technology | for thirty-one 
years, has been appointed vice- of the 
College and Arkwright professor of textilée, and will 


be taking up his duties at the begmning of the 
Michaelmas term. In November he is to receive the 


Warner Medal of the Textile Institute for his out- 
standmg publications in the field of textile science 
and technology. 


Prof. J. J. Vincent 


Ma. J. J. Voxount, at present head of the Weavmg 
Department at the Shirley Instrtute, has been 
appomted to succeed Prof. Morton im the chair of 
textile technology at the Manchester College of 
Science and Technology. Mr. Vincent graduated in 
mathematics at University College, London, and 
after obtaining his M.8c., joined the staff of the 
Shirley Institute im 1029. During the War he was 
engaged in operational research for the R.A.F. and 
for a time was head of the ional Research 
Section of Transport.Command. In 1945 he returned 
to the Shirley Institute as head of the Weaving 
. Department. He was made a fellow of the Textile 
Institute in 1950. When he started to work at the 
Shirley Institute, Mr. Vincent had the ambition to 


turn the and setting of the loom from a craft 
to a science SEEN ne ne oe) paneled dnd 
ideas underlying all engineermg, and this idea can be 


seen in all his work. He has written papers, both 
alone and in association with others, on shuttle 
velocity, and under his influence ‘ loom 
overlooking’ has become a realized fact. In recent 
years, not only has he per all the duties 
involved m the running of a large research depart- 
ment, but he has also contributed in detail to recent 
far-reaching developments that have occurred in the 

for and the techniques of warp sizing— 
n in the development of the ‘Shirley’ automatic 
ee baa E dores It can be 
confidently expected that under Mr. Vincent’s 
direction textiles at the Manchester College of Baience 
and Technology will continue to progress both as a 
Boienoe and as a technology. 


Anatomy at Emory University, Georgla : 
Dr. G. H. Bourne 
Da. Gmorrgsy Bounsm, reader in histology in the 
London Hospital Medical College since 1047, has 
been appointed professor of.anatomy in Emory 
University, Georgia. He entered the University of 
Western Australia in 1928, studying comparative 
anatomy and erent e and soon turned his attention 
to the mammalian adrenal gland, on which he made 
a wide comparative and histochemical study. It was 
on thia organ that he developed a histochemical 
technique for demonstrating vitamin O in tissues. 
Appointments in Australia inoluded biologist in 
charge of experimental work, Australian Institute of 
Anatomy (1985), and the making of a survey for the 
Commonwealth Government of the nutritional value 
of Australian food (1987). Earlier, he had worked 
for a year in Melbourne under Prof. F. Wood-Jones. 
A Beit Memorial fellowship took him to Oxford 
in 1938, where he was demonstrator in physiology 
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(histology) and also held "a Mackenzie Mackinnon 
s; During | the latter part of the 
Second World War he was in charge of development 
of rations and physiological problems for Special 
Forces, South-East Asia. Later, with the rank of 
lieutenant-colonel, he was nutrition advisor to the 
British Military Administration, Malaya. He returned 
to Oxford in 1946 to oontmue research on wound 
healing and on localization of enzymes, particularly 
phosphatases, in hard and soft tissues. He has 
edited and written & number of books, “Cytology 
and Cell Physiology” (1942) and ''"Biochemistry and 
Phymology of Bone” (1956) bemg the best known. 
He will be chairman of the Anatomy Department at 
Emory University. 


U.S. Natlonal Sclence Foundation: ` 
Dr. E. A. Eckhardt 


De. EwGnaHARDT AUGUST EOXHARDT, formerly 
vice-president m charge of research for the Gulf 
Research and Development Co., Pitteburgh, Penn- 
sylvania, has been appointed assistant director of 
the National Science Foundation, for the Division 
of Mathematical, Physical and Sciences. 
Reymond J. Seeger, who has filled the position in an 
acting capacity, will continue as deputy assistant 
director for the Division. 

A physicist, Dr. Eckhardt is well known for his 


"work in geophysics, bellistio measurements and 
acoustics 


buildmg - He was born in Cedarburg, 
Wisconsin, and received his bachelor’s and doctor’s 
degrees in physics from the U: ity of Penn- 
syivania. During 1908—17 he served ag lecturer and 
assistant professor of physics at the University of 
Pennsylvania, except for a iod during 1912-13, 
when he was awarded the fellowship from 
Pennsylvania to study at the University df Gottingen. 
Dr. Eckhardt was employed durmg 1917-25 as 
physicist in the Bureau of Standards. In 1925 he 
became sssistant chief of the Research t, 
Marland Oil Oo., until 1928, when he jo the Gulf 
Research and Development Co. „as assistant director 
of research, serving as vioe- t from 1941 until 
1958. During the Second World War Dr. Eckhardt 
served as deputy chief of the Physica Division and 
chief of ite instruments section in the Office of Soien- 
tiflo Research and Develo Since 1954 he has 
been a consultant for Gulf Company. Dr. 
Eckhardt was president of the Society of Exploration 
Goophysicists in 1939 and vice-president of the 
Geological Society of America in 1958. 


British National Committee for Non-Destructive 
Testing 


IN recent years the subject of the non-destructive 
testing of materials has achieved great importance, 
and at the beginning of 1957 a combined appeal was 
made by a number of societies to the Joint Committee 
on Materials and their Testing to foster the estab- 
lishment of a National Committee to act as a focus 
in the United Kingdom for interest in the principles 
and techniques of non-destructive testing. The Joint 
Committee &ooordingly seb up & sub-committee to 
examine this request and, as a reguli of its .recom- 
mendations, the Joint Committee has approved the 
constitution, terms of reference and rules for a oom- 
mittee which will be known as the British National 
Committee for Non-destrusctive Testing. 


Membership 
` of the British National Committee is open to institu- 


tions or societies with an interest in non-destructive 
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testing: the subscription is 5 guineas per annum.  hoepitals. Prof. V. M. Trikojus, Melbourne, was 
Each member society will be asked to nominate a reelected president for 1957—58. 

presentative who would take pert m meetings of 
the Committee. Applications, for the time being, Finance for Research on Wool 
should be made to the secretary of the Joint Com- Ix the debate in the House of Commons on July 11, 
mittee on Materials and their Testing, Mr. R. Mam, when the Draft Wool Textile Industry (Export Pro- 
at the Institution of Mechanical Engineers, 1 Birdcage motion Levy) Order, 1957, and the Draft Wool 


Walk, Westminster, London, 8.W.1. . ` Textile Industry, (Scientific Research Levy) Order, 
Sodety of Instrument Technology - the Board of Trede, Mr. F. J. Erroll sxplained that 


Tam Society of Instrument Technology is setting the purpose of the latter Order was to morease the 
up a special section devoted -to data-processing yield ot the research levy from about £155,000 to 
systems. This section will hold ite first meetmg m about £200,000; rt 1s also intended to make some 
London on October 10, when a paper on “A System minor changes in the range of persons ee 
for Handling Wmd-Tunnel Data” will be presented the levy in order to bring rt more into acoord with 
by J. F. M. Scholes, of the Royal Aircraft Establish- present conditions and current developments in the 
ment, Bedford. Further meetings wil be held on industry. Mr. Erroll said that the addrtional money 
November 14 (“A Digital Plottmg Table", by J. is required for capital expenditure by the Wool 
Morrison, of Dobbie, MoInnes, Ltd.) ; January 28 Industry Research Association and to meet increased 
(“Digtal Codes and Codmg”, by M. P. Atkmson, of ooste mnoe the levy was introduced; further, the 
the National Physical Laboratory) ; and on April 29, Wool Textile Research Council also wishes to increase 
when & joint meeting on “Scanning and Logging", its research grante. In welcoming the two Orders, 
with papers by D. H. Whiting and J. Dunkley, of Mr. H. Rhodes expressed the opmion that methods 

Chemical Industries, and J. Churchill of of research used m the textile industry need re-casting 


Sunvic Controls, Ltd., has been arranged. and that there is too much duplication of effort. 
m is wil be on systems for ban Research asboci&tions, he said, are spending small 
data, and for industrial monitoring amounts on the same work beosuse there is not 


control. cónürol. "Tha eshon will be: cansaried with eyetert enough liaison. He suggested that the original con- 
design as well as with the detailed demgn of equip- ception of research, ag outlined when the Department 
ment; it will also deal with the use and organization of Scientific and Industrial Research was established, 
of systems and with deaign-study work. The literature is now obsolete and that there is too much oom- 
on data-processing techniques and application is placency. Problems common to the whole range of 
scattered and much existmg knowledge remains the textile industry should be investigated in one 
unpublished ; one of the section’s first taaks will be place with adequate resources, and tHe research 
to obtam papers that review the present stage of stations should continue their day-to-day work for 
development, for publication in the quarterly Trans- the firms they serve. ` 

actions of the Society. Membership of the section is b 

open to all members of the Society, who may also Chymla 

oin the other special group, the Control Section. ^ Tn publióetion of ‘‘Chymia”, an annual devoted 
urther mformation can be obtamed from the to the hustory of chemistry, will be resumed in the 
Secretary, Society of Instrument Technology, 20 spring of 1958 with Vol. 5. The publication is now 
Queen Anne Street, London, W.1. The secretary of  gponsored jointly by the Edgar Fahs Smith Collection 
the Data-Processg Section is Mr. W. T. Bane, of the University of Pennaylvania and the Division 
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Tus Australian Biochemical Society was founded Calhfornia, to whom all articles for publication, which 
in 1965 under the presidency of Dr. M. R. Lemberg. must be in English, should be submitted. 
Its objects are simply the advancement of the science 
of biochemistry. The first annual conference was Unlversity Interchange 
held'in Sydney in 1956. At the second conference, Taa British Council has issued a report on '"Univer- 
held at the University of Melbourne during June 5-8, ity Interchange between the United Kingdom and 
one hundred and fifty members from all parte of other European Countries, 1948-56” (pp. 56. London: 
Australia attended, and the fifty-three papers pre- The Britiah Council, 1957). The report traces the 
sented evoked stimulating discussion. The papers development of oertain schemes which the United 
covered & wide variety of topics ; the general quality Kingdom has undertaken in order to foster mter-. 
of the work indicated that Australia has undoubtedly change visits between members of British universities 
kept pace with modern developments and is, in fact, and those of other European countries. Among these 
among the leaders in some important flelds of bio- is the scheme for arrangmg short vimte for university 
chemistry. University, government, industrial and teachers; during the period under review 580 visita 
independent research institutions were well repre- were received from foreign scholars, while 405 
sented m the list of origmal contributars. A epecial members of British universities went overseas. More 
evening lecture entitled “Phenyl Thichydantoms in than one-quarter of these were from the University 
Protein Analysis” was given by Dr. Pehr Edman, of London; the four Colleges of the University of 
formerly of the University of Lund, Sweden, and Wales sent one between them. Bo that interchange 
recently appointed John Holt director of biochemical would not take place merely between scholara of 
research at St. Vincent’s School of Medical Research, established reputation, provision has been made to 
Melbourne. Another evening session was devoted to enable young workers engaged in original regearch to 
& general discussion on the role of the clmical bio- visit colleagues engaged in similar work in other 
chemist and the organization of biochemistry in countries. <At present this scheme mvolves inter- 
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change between the universities, in the United 
Kmgdom, France, Germany and Yugo- 
slavia ; it is hoped to include other countries m the 
scheme very shortly. Of the twenty-four British 
research workers who visited European univerarties 
one-mxth were from Oxford; not one came from 
Sheffield, Manchester, Liverpool or Edinburgh. The 
report also contains details of arrangements for longer 
teaching visits which are to begm in the academio 
seesion 1957—58, postgraduate scholarships, and the 
various awards by international bodies. 


Marshall Ald Commemoration Commission 


Tre third annual report of the Marshall Aid 
Commemoration Oommission (pp. 8. Cmnd. 167. 
London: H.M. Stationery Office, 1957. 6d. net) 
covers the year ended September 30, 1956, the first 
goademic year m which a full quota of Marshall 
Scholars consisting of two groupe selected in 1954 
and m 1955 have been living in the United Kingdom. 
The work of the Commiseion has been directed mainly 
to making the best arrangementa possible to enable 
these students to proceed with their studies and to 
selecting a further group of scholars to take up 
courses in British universities m October 1956. A 
list of theee twelve scholars-elect is moluded in the 
report. Of the twelve scholars selected for the 
origmal awards, seven completed their tenure at the 
end. of the academic year 1955-56, and of these two 
gained a Ph.D., one an M.8c.(Econ.) and three a 
B.A. (one with first-class and two with second-class 
honours). The one who failed to graduate is bemg 
allowed to submit his M.A. thesis in & revised form 
at a later date, and the remaining four are to con- 
tinue as studenta m British universities in 1956-57, 
three with extensions of their scholarships by the 
Commission. The remaining scholar had to resign 
his award for family reasons at the end of his first 
year. The Commission, while arranging for the proper 
reception of each group of scholars arriving in Britain, 
has not felt 15 necessary or deerrable to organize an 
‘orientation programme’ for the party as a whole, but 
has sought to encourage the newcomers to settle in 
as soon as possible at their several universities. The 
Commission acknowledges with gratitude the offers 
of hospitality to Marshall Scholars by various bodies, 
such as the English-Speaking Union and the Domin- 
ions Fellowship Trust. The Commission is studying 
the problem of payment of fares of candidates sum- 
moned for interviews, with the view of findmg some 
solution which will not upset the distribution of 
awards between different areas in the United States, 
but which may prove leas expensive in travel costs 
than the present system. All applicants continue 
to express strong preference for the Universities of 
Cambridge, London and Oxford, and in future they 
will be required to state a second preference elsewhere. 


Fresh Water from Sa't Water 


Passent methods of and future prospects for 

ing fresh from salt water have been reviewed 

b D. Neville-Jones, of the Department of Scientifjo 
and Industrial Research (Oolontal Plant and Animal 
Products, 8, No. 1; 1956). In the near future there 
is every prospect that electrodialysis will prove the 
cheapest process for preparing fresh water from salt 
waters containing four or five thousand, and possibly 
eight or nine thousand, parts per million of salt. For 
waters contaming more salt than this, and par- 
ticularly with sea water, some form of distillation ro- 
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mains the only process which can at present be offered 
with confidence. In an area of high fuel cost, where 
& compact and self-contained plant is required, the 
choice would probably lie with vapour compression 
distillation. Solar distallation may be useful for the 
provision of small quantities of drmkmg water m 
isolated areas of high fuel cost where sunshine is 
farly abundant. $ 


Hydraulics Research . 

SEVENTY years -ago Osborne Reynolds was con- 
ducting his classical experimenta mto the behaviour 
of models of tidal estuaries. Ten years later the first 
pet river hydraulics laboratory was set up at 

en. This was followed by a series of other large 
laboratories in Germany, the United States, India 
and Holland. Just after the Second World War, 
Britain was the only major country which practised 
hydraulic engineering on a large scale with no 
os laboratory as Judged by mternational stan- 

. In spite of this, valuable work was done, 
notably at the University of Manchester and the 
Imperial College of Science and Technology, London. 
In 1946 a Hydraulic Research Board was get up to 
organize work on looge boundary hydraulics on a 
nataonal scele. A aite for a,laboratory was i 
at Howbery Park, Wallingford, in 1949 and was 
partially ocoupied in 1951. ‘This laboratory, the 
Hydraulics Research Station of the Department of 
Scientific and Industrial Research, came into full use 
at ite present stage of development last year. This 
point in the progress of the Station was marked by a 
visit by H.M. the Queen in November 1956. 

The work of the Station during 1956 is recorded 
in its annual report, ‘Hydraulics Research 1956” 
(Report of the Hydraulics Research Board with the 
Report of the Director of Hydraulics Research. Pp. 
vi+54+12 plates. London: H.M. Stationery Office, 
1957. 4s. 6d. net). Although the Station was intended 
for the study of loose boundary hydraulics, it has, 
in fact, undertaken work connected with other 
branches of civil engineering. Such work includes the 
action of sea waves on walls and in harbours, flood- 
relief schemes and testing of spiltway designs. 
Roughly one-fifth of the effort of the Station is 
devoted to background research. This is 
exploratory work into loose boundary problems, such 
as the action of sea waves in scourmg and siting 
beaches, and partly basic research, much of which is 
done in conjunction with university departments. 
Citrus Fruits In Assam 

CuLTIVATHD and wild forms of citrus have been 
known in Assam from ancient times; indeed, ther 
abundance and diversity are such as to suggest that 
this region may have been a centre of origin and 
dispersal of some of the species and varieties. Under 
the auspices of the Indian Council of Agricultural 
Research, 8. C. Bhattacharya and 8. Dutta have 
produced & comprehensive monograph, with many 
excellent plates in colour, entitled a “‘Clasaification 
of Citrus of Assam" (Indian Counoil of Agri- 
cultural Research. Scientific Monograph No. 20. 
Pp. vit+110+84 plates. Delhi: Manager of Pub- 
lications, 1956. Re. 84; 52s). Like other. workers 
in this field, the authors have recognized the acute 
nomenclatural difficulties and the need for more 
systematic and other work, the more so as natural 
croass-pollination has resulted in the production of 
new forms adapted to the varied environmenta which 
the region affords. ‘The present work is based on 
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exjensive collections, on long and intimate personal 
experience on the part of the authors of all the major 
citrus-growing &xeag in the hills and on the plama, 
together with wild gpeormens from the forest tracts, 
and on the creation and maintenance of a living 
museum of specimens, the latter affording materials 
` for detailed studies. The classification adopted is 
based on standard treatises, but 16 has been broadened 
to accommodate the abundant materials found in 
Assam and, at this stage, is admittedly empirical 
In all, some sixteen main species are enumerated. 


Transmission of Raspberry Mosalc Viruses to 
the Strawberry 
Tu» disease known as raspberry mosaic 18 caused 
by a combmation of two viruses, referred to as rubus 
yellow-net and black rasp necrosis. In a recent 
study, R. Stace-Smith and F. O. Mellor (Canadian J. 
Bot., 35, 287; 1957) have attempted, by means of 
the leef-grafting technique, to transmrt the two 
component viruses of raspberry mogaio, tely 
and in combination, to three strains ot age 
vesoa L. Galy aes e veloci cece oak ae 
mitted to the strawberry and it mduced severe 
. Neither the raspberry aphid, Amphoro- 
phora rubt Kalt., nor the strawberry aphid Penta- 
trichopus fragasfolss (OkIL), transmitted the yellow-net 
virus from raspberry to strawberry, although A. rub 
Nes shi io eae he Viree- om ate Noes been 
to raspberry. 
Sclentific Instrument Manufacturers’ Association : 
Officers 
Ma. P. Gouprwa, managing director of Electronic 
Instrumente, Ltd., has recently been elected president 
of the Scientific Instrument Manufacturers’ Associa- 
tion for the year 1957258, in succession to Mr. G. A. 
chairman and managing director of Hilger 
atta, Ltd., who now becomes & vice-premdent. 
Me R. rion Brock, director of Townson and 
Mercer, Lid., has been elected vice-president (preei- 
dent-elect). Other officers for 1957-58 are: Hon. 
Seoretary, Mr. L. A. Woodhead (Coesor Instrumente, 
Ltd.); Hon. Treasurer, Mr. P. J. Ellis (R. B. Pullin 
and Co., Ltd.). Representing Sections of the Associs- 
tion are the following new members of the Council : 
Optical, Mr. G. C. Ottway (W. Ottway and Oo., 
Ltd.) Mr. P. D. Soott Maxwell (Cooke, Troughton 
and Simms, Ltd.) ; Surveying and Navigational, Mr. 
R. Broadbent ( Jo., ; 
tronic, Mr. A. Jones (Fleming’ Radio (Develop- 
mente), Ltd.) ; Nucleonio, Mr. H. A. Luse (Isotope 
Developments, Ltd.); Northern Area, Mr. A. 
Howarth (Fielden Electronica, Ltd.). 


The Night Sky In August 
FULL moon occurs on August 10d. 13h. 08m. V.T., 
lowing conjunctions with tho M 11h. 82m. The fol- 
PERS junotions with Moon take place: Aug. 
ih. Batam 0.2? B.; Ang. 27d. 17h., Jupiter 
TE Aug. 28d. 01h., Venus $° N. In addition to 
these conjunctions with the Moon, Mars is in con- 
junction with Regulus on Aug. 6d. 15h., Mars being 
0-7° N., and Venus with Jupiter on Aug. 22d. 15h., 
Venus being 0-5* 8. Mercury 18 too cloge to the Sun 
for observation the month. Venus gets about 
an hour after the Sun, and will be visible as & bright 
object low in the west just after sunset. Mars and 
Jupiter are too close to the gun for observation. 
Saturn sete at 23h. 55m, 23h. 00m. and 22h. 00m. 
on August 1, 15 and 31, respectively ; it is stationary 
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on August 12, and afterwards moves eastwards 
among the stars. The stellar magnitude of Saturn is 
+ 0-7 and ite distance from the Earth on August 15 
is 900 million miles. Occultations of stars ter 
than 6 are as follows, observations beng 
made at Greenwich: Aug. öd. 20h. 18-9m., E Oph. 
(D); Aug. 6d. 20h. 38-9m., 15 Sgr. (D); Aug. 19d. 
uh. 42-5m., 163 B. Tau. (E). D and B refer to dis. 
appearance’ and reappearance, respectively. The 
Perseid meteors are active during the first two weeks 
of August, but conditions are very unfavourable for 
:observation. 


Announcements | 


Dr. D. T. As phus osan edie 
British Coal Utilization Research Association, and 
Dr. A. O. Monkhouse, acting director of fuel 
research in the Department of Scientific and Indus- 
trial Research, have been appointed to the Fuel 
Efficiency Advisory Committee in succession to the 
late Dr. G. E. Foxwell and Mr. W. L. Boon. 

Ds. Winum RASTON, a principal leoturer m 
physics at the Royal Miltary College of Science, 
Hhrivenham, is to be seconded as scientific and tech- 
nical adviser to the Commonwealth Relations Offlce 
with responsibility for the scientific problems 
of the Colombo P Plan. The appomtment is for 
months. He will be based in London, but will make 
varta to India, Pelustan, Ceylon and other eastern 
countries. 

A SPHOIAL one-day course on “Safety and Health 
in Welding”, intended for nurses in industry and 
safety officers, has been organized by the Institute of 
Welding, to be held im London on October 12. 
Inquiries should be addressed to the Secretary, 
Institute of Welding, 54 Princes Gate, London, 8.W.7. 

A Fanapay Society Discussion on “Interaction in 
Ionic Solutions" is to be held in the University 
Laboratory of Phymology, South Parks Road, 
Oxford, during September 17-19. There will be three 
sessions, devoted to the general theory of electrolytes, 
incomplete dissociation, and ion-solvent interaction, 
respectively. All inquiries should be addressed to 
the Assistant Secretary, Faraday Society, 6 Gray's 
Inn Square, London, W.C.1. 

Tum eighth Conference of the Medical Group of 
the Institute of British Photographers will be hold at 


the Royal , Manchester, during September 
20-22. It will be o by Mr. Robert Newell, dean 
of Postgraduate Medical Studies, Manchester. This 


Conference is open to anyone interested in medical 
illustration. Full detaila can be obtained from the 
Medical Secretary, Instatute of British Photographers, 
38 Bedford Square, W.O.1. 

Tum Universities Federation for Animal Welfare is 
organising & Summer School designed for under- 
graduates of all faculties, to be held at Westham 
House, Barford, Warwick, durmg September 14-21. 
The programme will include visits to a bacon factory, 
an artificial insemination centre, and the animal 
house of a medioal laboratory, with talka, discussions 
and fllms on animal welfare problems in Australia, 
New Zealand, Nigeria and Germany, the supply of 
laboratory animals, humane pest control, the traming 
of guide dogs for the blind, humane techni in the 
laboratory, and slaughtering problems. Inquiries 
and ications to attend should be sent to Miss 
M. P. Universities Federation for Animal 
Welfare, 7a Lamb’s Conduit Passage, London, W.C.1. 
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A UNIVERSITY COURSE 


HE General Board of the Faculties of the 

University of Oambridge has prepared a report 
outlining a course whereby studente could undertake 
study of a science subject aa well aa of an arts subject. 
At present no firm recommendations have been made 
to the University ; none will be made by the General 
Board until the Senate has had the opportunity of 
discussing the important new questions of educational 
policy raised by the proposals. 

The case for a new university course combining 
science and arte subjects is ively argued in 
the report. Teap well known that a rao niches of 
graduates do not make direct use, after they leave 
their university, of the specialized knowledge they 
have &oquired during their undergraduate days. For 
many such students it 18 the nature of the education 
they receive at the university, rather than the oon- 
tent of ther courses, which is important; in the 
wide range of posta which they may be expected to 
occupy in national and local government, industry 
and other fields, the factual knowledge which they 
have soquired at the university will be of leas value 
than the way m which they have been trained to 
think. The Board considers that although the 
majority of such non-specialist students will oontinue 
to profit from existing courses either in the arta or 
in the sciences, there are others who would benefit 
greatly from an opportunity to study both an arta 
subject and & science subject at the university. 

The new course would give students the advantages 
of training in both arts and science. Arta men are 
trained not only to collect accurate data and to use 
them systematically, but also to exercise critical 
judgment upon matters of opinion where scholars 
may reach quite different conclusions: On the other 
hand, the conclusions of the scientist are based on 
precise observations and measurements, involve exact 
calculations, and must be tested by experiment or 
controlled observation; agreement on essential 
issues can therefore ultimately be reached. With this 
distinotion in mind, the Board thinks the time is 
opportune for a new scheme, within the Cambridge 
Tripos system, designed to give undergraduates an 
opportunity of undergoing both types of discipline, 
and of learning to appreciate the advantages and 
limitations of both. The purpose of the scheme is to 
provide & course that is specially planned for the 
undergraduate who knows at the outeeb of his 
university career that he does not wish to specialize 
in science, but who nevertheleas wishes to gain a 
measure of insight into the aims ‘and methods of 
science. 

Although the Boerd's recommendations are based 
primarily on the scholarly and intellectual merits of 
the proposed combination of arts and science sub- 
jects, it oonsiders that such a combination would 
hare other, secondary, advantages. 'lhoee who took 
the course as a preparstion for an administrative 
career in which they would most probably have to 
deal with specialist scientista and to make judgmenta 
on scientific matters would be better equipped for 
their work through having made some study both of 
the humanities and of scientific method and thought. 
If Cambridge were bo provide the kind of course 
^ reoommended, it might encourage some schools to 
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IN ARTS AND SCIENCE 


establish correspondmg combined courses in their 
sixth forms. 
The course recommended by the Board would 


which oould either precede or follow a two-year 
course for a part of an existing Tripos in an arte 
subject. In making this ion, the Board 
emphasizes that it considers it to be the most prao- 
ticable suggestion at the present time, and not 
necessarily the idesi course or the only course that 
might eventually be adopted by the University. It 
also emphasizes that the propoeed course is nob 
intended to train persons who could in any way be 
regarded as substitutes for qualified scientista. The 
Board realizes that, at the present time, when the 
demand for tramed scientists is constantly increasing, 
moet of thoee who have specialized in scientific gub- 
ects at school will not wish to take a course oom- 
ining arte and science. It has based ita reasonmg 
on the assumption that the greatest need is likely to 
be for a course in science specially designed for those 
who have studied arta subjects at school. 

Since the aim of the specially designed course 
would be to teach science as part of a general educa- 
tion, the emphasis would be on those of 
science which were of importance to studenta who 
did not mtend to become ising scientists ; the 
perte of science to be particularly stressed should be 
concerned with methods of thought which are, so 
far as possible, different from those used in the 
humanities. 

The course would be planned to study a oom- 

narrow branch of science in considerable 
in such a way as to bring out the intellectual 
content of the subject. The isition of some 
detailed sciehtiflo knowledge be 
importance to learning about the methods of investi- 
gation and the methods of thought employed in 
science. The subject selected for study should be a 
branch of science which is advancing at the present 
day and which has wide applications. Researches in 
it should have been in progress long enough for 
interesting leasons to be drawn from studying ite 
advances. It should involve some exacting proceases 
of thought, if possible with wider cal 
implications ; mathematics should be used little in 
ite presentation. 

To begin with, the course recommended is one 
dealing with radioactivity and the atomic nucleus ; 
& course of lectures lasting one academic year, 
together with a preliminary course of five and a half 
weeks in the preceding long vacation, could be 
so planned as to provide a scholarly study of that 
branch of physics surtable for undergraduates who 
had obtained honours in an arte Tripos, and 
up to an examination at honours level. The 
hopes that it may eventually be possible to institute 
a course the aims and methods of the 
biological sciences, possibly on some such topic as 
'evolution', which would range over several funds- 
mental solencea. 

The Board has oSnsidered whether some kind of 
qualifying examination should be held at any early 
stage of the science course so as to ensure that the 
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course would only be taken by students who were 
E Uo pip e) Cope wo. it believee that ib 
wo be impracticable to set a formal examination 
soon enough to fulfil this purpose, but ıb should be 
possible for the persons responsible for the teaching 
or the course to devise teste which would enable 
. them to advise tutors at the end of the -proposed 
preliminary long vacation course whether their 
were likely to complete the full course 
satisfactorily. 

Practical clamees designed to teach techniques to 
future specialst scientists would not be appropriate 
in this kind of course. Instead there would be lecture 
demonstration experiments deeigned to exhibit 
phenomena, and whenever possible the students 
would be encouraged to manipulate these themselves, 
and sometimes to take numerical readings for the 
purpose of demonstrating some quantitative law. A 
few simple quantitative expermnente would be per- 
formed the studenta, and they would be asked to 
explain the resulta. The emphasis would be on the 
explanation and not on the taking of the observations. 
The total time spent on practioal work would be 
comparatively small. - 

The proposed course would be of honours standard ; 
studente of good quality should be attracted to the 
course go that potential employers shall be persuaded 
that the course is a serious one and not a ‘soft option’. 


To this end the Board proposes that the examination- 


to be held at the end. of the proposed one-year course 
in science should be a Tripos examination; any 
other name would predestine the experiment to 
The Board considers that the teaching for the 
Se nat course should be given by experienced 
niversity officers from the appropriate 
department who are actively engaged in work in 
their own subject and who wish to take part in this 
particular experiment; some or all of the normal 
ipu abc pana ge te a id nde aa 
DON acu course should be taken over by one 
niversity demonstrators who would be 

specialis appointed for this purpose. 


VEGETABLE QUALITY 


"LE Second. International Colloquium on Vege- 
table Quality was held in the Conservatoire des 
Arts et Métiers, Paris, during April 24-27. It waa 
organired under the auspioes of the Confoederatio 
Internationalis ad Qualitates ` Plantarum Edulium 
Perquirendas, the membership of which comprises 
those interested in the genetios, biochemistry, 
sae a ecology, culture and preparation of 
and medicinally used, plante. The fit ool- 
loquium, which had been held in Geisenheim am 
Rhein in 1955, had not attracted such an inter- 


national interest as the second colloquium, which. 


had an attendance of about one hundred specialiste, 
including German, Italian, Polish, Russian, British 
and American workers. 

After the visitors had been welcomed Profa. 
E. Terrome and J. Dufrénoy (Paris) and f. L. 
Genevois (Bordeaux), Prof. W. Sehuphan (Geisen- 

heim) opened the colloquium and putlined the various 
flelds of study of vegetable quality. Quality is the 
sum of the biochemical properties of the me and 
may conveniently be classified under three 
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of external features, suitability, and 


headmgs 
Prof. Schuphan streased the 


nutritional factors. 
importance of obtaining a correlation between the 
biological values of nutritionally important oom- 
pounds and their chemical analyses. The hfe and 
work of Prof. A..Scheunert, former director of the 
Vitamin Institute at Potedam-Rehbricke, was com- 
memorated by Prof. Schuphan, while an address on 
Prof. A. Ohevaher, founder of the Colonial Agronomy 
Laboratory of the Museum of Natural History, was 
delivered by Prof. M. Portères, the present director 
of- the Laboratory. 

Forty-eight papers were presented. As it is not 

le to summarize all adequately, an attempt will 
made to present an impression of the general 
trends in the various seasions. 

Since vegetable protein is the major protem intake 
in the unsophisticated diets of the bulk of the world 
population, ıt was natural that in the seesion on 

ins and amino-acids the major concern should 
with nutritional quality, especially with regard to 
content of easential ammo-acids, of vegetable protein. 
Prof: Schuphan presented two on the analysis 
of essential ammo-acids in the ica family and 
the influenoe of genetical factors on the amino-acid 
composition ; ten different Brassica spp. show a wide 
range of biological activities. Dr. W. Postel (Geisen- 
heim), in & paper on the effect of manuring on the 
eesential amino-acid composition of potatoes, showed 
that, above an optimal concentration of nitrogen in 
the soil, there was a decrease in the biological actavity 
of the protein in the potato; it was suggested in 
discussion that this may have been caused by à lack 
of carbon for synthesis of these amino-acids. Dr. 
V. L. Kretovitch (Bach Institute, Moscow) described 
his work on the biosynthesis of amino-acids in planta, 
most of which are synthesized by trangamination of 
the appropriate ‘keto-acids. However, phan 
synthesis 1s stimulated by the addition of indole, 
serine and anthranilic acid. Asparagine and glutamine 
are apparently formed directly in the i pee by 
amination of aspartio and glutamic 
tively. Mlle. M. L. OnenquE P (Git (Gif) discussed tha 
formation of amino-acids during photosynthesis in 
Crassulaceas. Aspartic: and ghitamic acids and 
alanine, which are derived from Krebs cycle keto- 
acids, are formed first. However, on long exposures 
to light the alanine concentration drminishes and that 
of serine is inoreased. Mlle. Champigny also described 
how the amino-acid composition of Chlorella proteins 
varies according to whether ures or potassium nitrate 
is used as nitrogen source. Using potassium nitrate 
with urea increases the concentrations 
of aspartic and glutamic acids but the concentrations 
of serine and glycine decrease. The microbiological 
determination of tyrosine, tryptophan, methionine 
and lysine directly in plant proteins was discussed by 
Prof. Genevois and Dr. J. Baraud (Bordeaux). 

The session on vitamm O was devoted to discussions 
on the methods of determination of vitamin C and a 
comparison of the vitamin O content of both European 
and tropical seed and stone fruits, especially in 
relation to the satisfaction of nutritional require- 
mente for vitamin O by such foods. 

Two complementary pepers on the bi 
of carotenoids were given by Dr. T. We Goodwin 
(Liverpool) and Prof. G. Mackinney (Berkeley, 
California). Dr, Goodwin discussed mainly the 
structures and metabolism of oompounds which 
might be precursors of the C,-repeating unit which is 
the basis of the C,,-skeleton of the carotenoids. The 
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pathway of synthesis of this C,,-compound is possibly 
simular to that of cholesterol in animal tissues; ib 
may involve condensation of eight C,-acids to give a 
C,,-compound which by six simultaneous decarb- 
oxylations gives the C,,-skeleton. Prof. Mackinney’s 
researches using leucine labelled with carbon-14 
indicate that C, of leucine is cally incorporated 
into carotene by Phycomyces us, suggesting 
that leucine may form an iso-C, unit which is inoor- 
porated mto a carotenoid precursor $n toto. Extended 
genetical studies in tomatoes that the Porter- 
Linooln series is not operative, but that the aliphatio 
and alicyclic carotenoids are formed in parallel from 
the same common precursor. Dr. M. Signol (Paris) 
reported the effect of tetronic acid óh the pigmenta- 
tion of maize seedlings. Paper chromatography shows 
an increase in the carotenoid hydrocarbon fraction 
with a di in xanthophyils, chlorophyll 
and phytin; by column chromatography it was 
found that the major hydrocarbons were now lycopene 
and y-carotene. 

During the session devoted to the B vitamins and 

vitamin E, the oxidation of tooo in oils from 
' maire and rice was discussed by G. Zwingelstein 
(Lyon) ; the tocopherols in rice are more stable than 
those in maire under comparable storage conditions ; 
thus, although initially maize has a higher tocopherol 
concentration, this rapidly drops to a level below 
that in rice. Mlle. N. Vokral (Paris), discussing the 
biogenesis of riboflavin by Aspergillus niger, showed. 
that it was dependent upon the magnesium concen- 
tration of the culture medium; for example, high 
Magnesium concentrations inhibit flavin syntheas. 

Aspects of vegetable quality other than nutritional 
were discussed in the seasion on tannins and poly- 
phenols. 

In & review of anth and po ols 
(communicated), Dr. E. C. Bate-Smith ( idge) 
dealt with their relationship to appearance, flavour 
and texture, and described new of those com- 
pounds which had recently been isolated from planta. 
Appearance and flavour of such processed vegetable 
products as tea and cocoa were closely connected 
with the polyphenol content; desirable coooe flavour 
is only obtained in a cocoa bean which has been so 
fermented that the purple anthocyanin colour has 
been replaced by & brown colour of phenolic oxidation 
products. ' jn beans has always been 
associated with lignin deposition, but recent eal 
have indicated also the participation of leucoantho- 
oyanins, which are deposited during cell-wall ligni- 
fication. Soluble leucoantho are ible 
for hazes, sediments and ‘body’ of alooholio 
beverages. ' The occurrence and identification of 
catechins, gallocatechins and their gallates in tea, 
qumio and shikimio acids in apples and p-ooumaroyl 
quinio acid in Antirrhinum were the subjects of 


papers by Aoademician A. I. (Bach In- 
stitute, Moscow), Dr. A. C. Hulme (Ditton) and 
Dr. H. Bohme (Berlin), ively. Prof. J. 


Masquelier (Bordeaux) descri the baotericidal 
aotion of oertain wines which is associated with the 

fraction from which the sugar and the 
aloohol have been removed. Prof. J. Lavollay (Paris) 
described i ts on the coupled destruction of 
ascorbic by the action of phenolase on certain 
ortho-dihydroxy flavonoids. The destructive activity 
doe not depend solely on the presence of ortho- 
dihydroxy groups since phloretin and naringenin, 
which do not contain such groupings, are very active. 
Flavonoids such as quercetin are more active as 
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aglyconee, the glycosides quercitrin and rutin bemg 


In the seamion on mineral nutrition, Dr. D. Bertrand 
(Paris) gave a comprehensive review of metal enzyme 
systems ; other pepers were on the influenoe of mineral 
elementa gn. plant growth and the effect of minerals 
in wheet.' on flour quality (Dr. W. Morguls, 
Toulouse). 

The of the colloquium will be published 
in VoL 3 of “Qualitas Plantarum et Matemm Vege- 

tabiles” (Dr. W. Junk, The Hague), which it 1s hoped 
will become the official of the Confoederatio 
Internationalis ad Qualitates Plantarum Edulium 


Perquirendas. J. FRIEND 


RESEARCH DIVISION OF THE 
CEMENT AND CONCRETE 
ASSOCIATION, WEXHAM SPRINGS 


HE Cement and Concrete Association is the 

regearch and information organization of the 
Portland cement industry in Britain. Its research 
and development station is at Wexham Sprmgs, 
Stoke Poges, Buckmghamshire, where on May 1 the 
Minister of Works, the Right Hon. Hugh Molson, 
M.P., opened three new buildings. 

‘These buildings comprise, first, a two-story block 
contaming & printing t, canteen and self- 
contained hostel with lecture theatre and recreation 
rooms capable of housing about forty studente; 
secondly, a demonstration hall with an unobstructed 
floor space, 50 ft. x 100 ft., in which building tech- 

niques can be demonstrated in full scale, under 
cover; and thirdly, chemistry and physics labor- 
atories. 

The research station is concerned essentially with 
the utilization of Portland cement, problems of 
manufacture being studied elsewhere, and it en- 
deavours to promote the more efficient utilixation of 
cement, as well as findmg new applications and 
acting as a technical service unit for all users of 
cement. Its activities are carried on iy a staff of 
about twenty graduates and some eighty experimental 
assistants, tradesmen and labourers m ftve depart- 
ments, covering chemistry and physics; concrete 
(materials and methods of preparation); structural 
engineering ; roads and airfields ; works and general 
pervices. 

The Chemistry and Physics Department concerns 
iteelf with chemical and physical problems arising in 
concrete construction, fundamental research on the 
nature of hardened cement and mamtenance of a 
standards end instrumentation section which pro- 
vides facilities for making measurements ae the 
construction of special apparatus. The Preig" 
of the t is directed to the idation of 
the fundamental structure of hardened cement 
pastes. For par Pi d physical methods of analysis 
are mainly employed, chiefly X-ray powder photo- 

graphy, measurement of dielectric p ies and the 
Story of phase eqniibria in the wystem CRO- BD 
H40. 

Applied research has embraced a range of problems 
some of which, such as the study of the durability 
of concrete exposed to weathering and chemical 
attack, are long-tefm and of indefinite duration. 
Others have been simple and have required only a 
few hours work. In this category come measurements 
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of the heat ity and thermal insulation of oon- 
crete walls floors, and routine analytioal testa to 
determine cement contents of concrete and identify 
attacking agents. The instrument section provides 
facilities for the servicing of electrical apparatus and 
undertakes the design and construction for other 
departnienta of instruments which are not available 
from commercial sourogs. 

Tho  Ootideata Departicenit is dévdtal to Msatody 
of the materials for makmg cénorete and to the 
examination of making -techniques designed 
to provide specific properties in the final ot. 

The materials section has the general objective of 
dup rug tho printio D preparetion OF Agimegatea 

the design of concrete mixes. To this end it 

' studies methods of testing aggregates and cement, 
and of assessing the qualities required of concrete as 
an engineering material. Systematic investigation 
has enabled the factors which cause variation m 
quality of concrete to be identified and measured, 
and has made it possible to design, from widely 
` variable raw materials, mixes which will give concrete 
havmg desired properties. 

The besio research of the materials section has 
provided the informed background for the work of 
i of 


part of this work the shrinkage and creep of concrete 
are tee ee 


+ ig con- 
cerned with the.improvement of design methods for 
concrete structures, improvement of the knowledge 
of the behaviour of concrete structures, development 
of new concrete structural forms, and the study. of 
practical constructural problems. The design studies 
are carried on in close collaboration with other 
engineering research laboratories and with practising 
engineers. The Department is fortunate in having 
available a specially designed laboratory in which 
testa can be made on full-scale elements of structures 
or on models of & size which approaches full-scale. 
Testing is carried out with a large test frame, the 
base of which is the heavily reinforoed floor of the 
laboratory, and loading is: by means of hydraulic 
jacks. The performance of the structure under test 
is examined by mechanical and electrical strain 
gauges and can be recorded automatically. 

A special study has been made of the design of 
shell roofs, of the effect of concentrated loads on 
bridge decks and of the properties of prestressed 
concrete structures. The Department has also been 
able to collaborate with engineers on actual oon- 
struction, and much valuable formation has been 
obtained relating the performance of laboratory 
models to that realized m the full-scale structure. 

The Roads t was formed to carry out 
research and opmerit work on all forms of pave- 
ment construction in which cement is used. Ita 
principal interest Has been in concrete vements, 
lean concrete bases and oement-stebili soil bases. 
Experimental work has been carried out on tech- 
niques of road laying and of the details of road 
construction, such as joint makfng, repair and resur- 
facing. The t maintains & close Interest in 
toad and airfleld work in progress, and its services 
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are extended to site control of unusual and/or par- 


ticularly important projecta. Advisory work is also 
undertaken for local authorities and others concerned 
with the building of new roads. 

The bagio function of the Works and Services 
Department is the provision of a service of craftamen 


-‘and labourers for carrying out all kinds of building 


operations. All departments call upon the services 
of this Department for routine maintenance of plant 
and property and for the carrying out of building 
experiments which involve the skill of tradesmen. 
The t also carries out investigations m ita 
own right and has been particularly interested in the 
development of attractive surface finishes for con- 
crete. Some ‘hundreds of examples of different 
surface finishes are undergoing weathering trials on 
the Station, and architects and others interested in 
applying them are provided with detailed instructions 
how to achieve the affecte. A further substantial 
pert of the various work of this Department is the 
organization of fleld work for training courses. Every 

year traming courses for about forty persons are held 


at si^ euch fortmightly intervals, and one of the | 


functions of the Works and Bervioes Department is 
to arrange full-scale demonstrations of 


division of the Cement and Concrete Association, but 
it was felt most appropriate to hold the courses where 
the research work is in progress. The success of the 
courses and the i attached to commumioa- 
tion of the fruits of research are underlined by the 


decision to provide two of the new buildings momy 


for traig. Purp pers 


RESEARCH COUNCIL OF ALBERTA ; 


REPORT FOR 1956 i 


HE thirty-seventh annual report of the Researdh 
Council of Alberte*, which includes the: usual 
lists of publications of the Council members. of 
committees, and staff, covers the year 1956, in which 
the formal opening of the Council’s new laboratones 
ilot plant on a site adjacent to the University 
Pa eee ee The Council's 
geological effort was further strengthened during the 
year, and two new advisory committees were estab- 
lished, one dealing with agricultural matters and the 
other with the problem of hail, commencing with a 


study of basic cloud physics in co-operation with. 


the Meteorological Division of the Department of 


Enoouraging progrees was made in coal research, 
the major effort of the organic chemistry laboratory 
being conoerned with the constitution of humic acids 
and further studies of the pyrolysis of coal in presence 
of acid catalysts. Comparison of the infra-red 
spectra of humic acids, coals and synthetic cval-like 
substances prepared by oxidative polymerization of 
hydroquinone at high temperatures suggesta that 
while the concept of & continuous increase of rank in 
coals is sound, materials eg sed spectra 
typical of bituminous ooel found m various 

ways. The Physical Chemistry Laboratory has 
sealed tha wheohantan(o- pyeclyaie of vue] Aad Mo 
th Annual Repori, 


* Researoh Ooundil of Alberta. MT 
1958. Pp. 48. (Bdmonton : Queen’s Prin , 1957.) 
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solubility of partly carbonized coal. Palmobotanioal 
studies have concentrated on foesil woods and spores, 


and the collection of modern conifer woods, begun m .. 


1955, is now virtually complete. So also is the first 


stage of the fluidized coal carbonization programme - 


begun m 1955 in co-operation with the University 

of Chemical Engineering, and ii: was’ 
anticipated that the equipment would be transferred to 
the Counoil's new pilot plant in the spring or early 
summer of 1057. 'l'eete in Germany mdicate that it 
is xob possible to manufacture binderleas briquettes 
of commercial quality from Alberta sub-bituminous 
coal in either extrusion-type or high-pressure ring-roll 
preesse, but the poambility of uemg hot-briquetting 
proceases is bemg explored m Europe. 

Petroleum geochemistry is now recognized as the 
unifying theme in the work on petroleum, and the 
p is being oo-ordinated on this principle. 

ork contmued on the porphyrin oontent of oil 
and ite destruction in relation to the presence of 
vanadium, nickel and other trace elements. A 
detailed survey is being made of the occurrence of 

- Vanadium and nickel in the Pembina oil field wrth a 
view of followmg oil migration within the field, and the 
flow bf Athabasca oil sand through a hopper is also 
being studied. Other work has been concerned with 
the characterization of the sulphur compounds in 
the oil-sands oil, and the selective oxidation of thio- 
phanic acid sulphur by nitric acid. The hydrocarbon 
research programme with the mechanism of the 
uncatalysed pyrolysis of hydrocarbons and the 
decomposition of halo-hydrooerbons. 

The work on natural gas has been reoriented, and 
yields of acetylene and ethylene in the range of com- 
mercial interest were obtamed by pyrolysis of n-butane 
at about 250° F. and atmospherio pressure, greater 
severity of crackmg favourmg the formation of 
acetylene. Particular emphasis is béing-placed on the 

i ing problems sasomsted with the high heat 
- load: required for such pyrolytic reactions, and 
fundamental studies are being made on adsorption 
with ,reference to the use of such techniques in 
se ing hydrocarbons. 

pris da section is making excellent progress 
with rb&.ground-water programme, and the surficial 
geology of the Hardisty-Killam—Kinsella ares was 
mapped on & scale of one inch to one mile. A 
Cretaceous microfaunal study was completed m co- 
operation with the University of Alberta and a 
miorofaunal'reeearch project on the Exshaw formation 
initiated. The clay fraction of shale samples collected 
across the contact of the non-marine Oldham forma- 
iion and the marine Bearpaw formation is bemg 

-studied by X-ray diffraction, and chemical analysis 
and detailed petrographio and stratigraphic studies 
of the Lower Cretaceous Blairmore formation of 
southern and central Alberta continued. 
' Reconnaissance oil were made on 500,000 
acres in the Blueberry Mountain sheet, and some 
10 million acres were covered in the exploratory soil 
survey by helicopter from the Lesser Slave Lake to 
the Saskatchewan boundary. Additional data were 
accumulated, despite-unusually heavy rainfall, in the 
co-operative irrigation research on solanetzic sdils. 
The. highway research - programme included funda- 
mental studies on the use of eleotro-oemoeis to inject 
chetnicals into soils of the texture of silts and finer, 
ag well ‘aa on the use of chrome-lignin gels for soil 
stabilization and for the prevention of frost heaving in 
soils. Comprehensive laboratory tests were made on 
samples of soils taken from test-holes in areas of 
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extensive slides which have 
of the town of Peace River. 

The industrial engineering services section is 


occurred in the vicinity 


'primanly a service group, but it undertook some 


im igations, meluding work in co-operation wrth 
the’ University Department of Agricultural Engmeer- 
ing,on the utilization of butane in engines. Work in 
animal science included a study of the influence of 
the productive energy level of tHe ration iri the repro- 
duative performance and efficiency of turkeys, 
and & study of the nutritive value of rapeseed oil 
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HYDRO-ELECTRIC POWER . 
IN THE U.S.S.R. 


T is always a matter of interest to the Western 

world when the veil of secrecy surrounding many 
of the activities of the inhakitanta of the U.S.8.R. is 
lifted a little. A report was presented to a joint 
meeting on May 20 of the Institutions of Civil, Elec- 
trical and Mechanical Engineers on tha vmt of six 
British engineers to the U.8.8.R. to examine the 
hydro-eleotrio installations there. It is clear that 
their hosta spared no effort to provide these visitors 
with the information they desired, especially with 
regard to those parta of their vast territory which 
they were unable to visit. It 1s also refreshingly olear 
that the vistors were determined to supplement this 
information with the resulta of their'own observations 
of the installations and factories seen. In-so far ag 
the use of electricity is a pointer to the progress of 
industrialization of a community, the rt is of 
value in showing the pomtion achi by the 
U.S.S.R., and some interesting comparisons with 
Great Britain are possible. There is a great wealth 
of factual information given, which makes the report 
heavy reading, although correspondingly more valu- 


^r 


.&ble, and a fair summary of the report must also, , 


therefore, be mainly concerned with facte. 

At the present time the electricity generated in the 
U.8.8.R. per head of population is rather leas than 
half the corresponding figure for Great Britain. This 
may be accounted for to some extent by the greater 
proportion of rural to urban population ; but another 
contributory factor is the more extended use of com- 
bined steam-power stations, where the heat of 
combustion of the fuel is y used to generate 
electricity and partly used to provide steam for 
industrial purposes and for épace-heatmg. This dual- 
purpose of station is thore attractive eoonomio- 
ally in the U.8.8.R. than in Great Britain on account 
of the higher proportion of the urban pépulation who 
live in large blocks of flata, and 30 per cent of the 
plant capacity of thermal stations js in combined 
stations. 

The rate of growth of electricity consumption in 
the néxt five years is estimated at 45 per cent (9 per 
cent per annum) for Great Britain, and at 88 per 
cent for the U.S.S.R. If these rates of progress are 
maintained, the U.8.8.R. should consume more elec- 
tricity per head than Great Britain by 1967. Of this 
total electricity generated, the proportion pro- 
duced by hydro-electric power is 13:5 per cent at 
present but is estimated to approach 20 per cent 
by 1960. e 

The potential hydro-electrio power generation of 
the oountry is enormous, and hag been estimated as 
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approximately eighteen times the total 
of electricity in the U.S.S.R.. to-day. 
50 per oent of.this.can be. developed economically, - 
but even thil figure provides a comfortable margm 
over the country’s needs ‘for many years to come. 


` Research’ work-is, however, bemg undertaken on 


peaceful uses o a d € 
stations are p for areas where there are no local 


-'suppliee of fuel and presumably“no hydro-electric 


supplies of- power. . 

The development of hydró-eJéctrio supplies is 
always combined with plans to mnprove the navi- 
gabilrty of rivers and to improve.trigation. In most 
"schemes rivers are converted intó a series of large 
lakes and this must entail some loes of potential 
power through increased evaporation. In one scheme, 
however, in Armenia, it is propoeód to lower the level 
of Lake Sevan over & period of fifty years in order to 
reduce the loss due to evaporation. eH to` 
the original scheme, the lake was to.be redu to 


. one-sixth of ite area, but a lees drastic reduction is 


now under consideratiqu; coupled with the diversion 

of water from other watersheds to make good the 
initi n were generally favourab 

i with the quality of the oonstruotional 

carried out and with the technical knowledge of the 
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consumption 
Probebly only - Hacking, of Merz and ` 
.of the North of Sootland Hydro-Eleotrio Board ;‘ Dr. 


engineers in control, but they mention seeing several ` 


instances of. the -use of rather poor concrete, and the 

` finish of-both constructional work and machinery was 
not always up-to the best British practice. One 
interesting feature was the small use made of timber 
shuttering, pre-fabricated permanent concrete shut- 
tering being more generally used. 

Many of the structures and earthworks are founded 
on ble material. and a considerable research 
effort is devoted to fhe study of soil mechanics and 
the strength of. materials and structures. Hixtensive 
use is made of models before starting full-scale con- 
struction. Most of the hydro-electric machinery. is 
manufactured -in the U.S.S.R., but the party were 
only able to visit two manufacturing plants. 
Factory, workers work forty-six hours a week in- 
cluding six on Saturday: Overtime is paid at time 
and a half for the -first two hours of each day 
and then at double time. There are also bonus 

Eighty per cent of the potential water power of 
the country is east of the Urals, in relatively thinly 
populated areas, and considerable attention has, 
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The-memberd of the visiting party were Sir John 
; Mr. A. A. Fulton, 
8. P. Hutton, of the Department of Scientific and - 
Laboratory ; Dr. W, MacGregor, of George Wimpey 


tomio energy, ‘and atomic power. and Co, Ltd.; Mr. R. W. Mountam, of Kennedy 


and ‘Bonkin; and Mr. H. West, of Metropolitan- 
Vickers Electricgl Co; Ltd. A. H. M. ARNOLD. 
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FRANKLIN INSTITUTE 
. REPORT FOR 1956 >`- $ 


T the annual meeting of the Franklin Institute 

which wés held on January 16, the president, 
Mr. S. Wyman Rolph, gave a brief of the 
aotavities of the Institute durmg 1956. The full text 
of the annual report of the board of managers appears 
in the March number of the Journal of the Franklin 
Institute (203, 220 ; 1957). ` . 

The report, states that the year under revidw Was a 
succeagful one, financially and otherwise, -for 
the Institute. "The Laboratories for Research.and - `. 
Development, which celebrated their tenth. anüiver- ° 

in March 1956, became not only self-euppürting. ` 

even accumulated a lus, which can be'used for . . 
the parchase! of sánh needed additional equipment. ^ 
For the first fime the gross value of the wide range of 
investigations carried out for industrial and 
the United States government è , $- million 
dollars. The greatest increase in effort oocurred in 
the fleld of nuclear engineering, and in November a” 
lished to handle. this particular work. The work.on.' 
air pollution, carried out by the Division of Chemistr}- „~. 
and Physics, was expanded considerably, ‘and a 
mobile laboratary for the analysis of polluted air was 


' used to study the ‘smog’ problem in-the Los Angeles 


area. A public semi-technical symposrum.-qn „the: 
subject of air pollution was held at the Institute in 
October during Philadelphia's ‘Oléantr Air. Week’. 
An electronic- recorder for the réoording "of. trajméent 
events in proper-time seduenoe, -which is ‘most useful . 
in the study of mechanical strains and in ofierüioel 
kinetics, was- desi and’ constructed by tHe elec- :. 
tronice section of the Electrical Engineering Drvision, '--.. 
and a Remington-Rand ‘Univac’ digital computer has - 
been installed, which will be uséd.by. the enBlyssm, , 


section of the Division to solve engineering problems '^' 
arising from projects in various departments of the" ~ 
Laboratories and also will ‘be available for data proc 
cessing for other organizations.. “4+ ^ 5. ^ tzw. 
The circulation, of the Institute's Journal increásed 
from 4,734 at the end of 1955 ‘to 4,876 at the end 
of 1956. The Janu&ry.1950 issue commemctated ; ~ 
the 250th anniversary “of the, bitth ‘of Benjamin > 
i of associate editorg.of' the-; 


therefore, been given to transmission problems. A 
400-kV. ao. overhead line between Kuibishev and 
been 


the fact that the private consumer may have to pay 


thirty times as much for his electricity as a favoured 
industrial consumer. 

There is an interesting appendix giving the 
estimated total production m 1960 showing moreases 


Franklin. The gro 

Journal was pase .during-the year by eight new]: 
appointments to widim the coverage in -electronica,*. 
mathematics, aerodynamica, thermodynamics, ° sólid 


above 1955 ranging from 23 per cent up to a twenty- state physics, biophysics and nuclear engineermg. ` 
one-fold increase.._Comparable British figures would ing with the July issué, Dr. J. 8? Burlew». 
have bean helpful here, especially for the general -sucoeeded Dr. H. B. Allen as editor. ‘This’ followed, =. 
consumption goods. Theee figures show, for example, Dr. Allen's retirement in January fróm the positiona | 
two pairs of footwear per head of population . of executive vice-president ‘dnd secretary: -of . thé 
and “approximately one igerator, one washing Institute, and the appointment’,of Dr. Burlew as 
machine, and one motor tri for every 400 mem- executive vice-president and Mr. H. V. Bail as-., 
bers of the population, as the annual production -secretary. In order to make the’ facilities of the. ^ 
in 1960. m 3 Laboratories better known to industry, the Institute 
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has donusensed pubitsdiion of a sories of brochures, 
EA AA E PA EEA R 
industrial colloids 


, appeared - 
during 1956. A symposium ey t 
SRapscech Velisus gee bed c Aoi 16 ae pep of 23 


programme to prom the peaoefu] ube of rockete ; 
tthe vasibus 


saan ara gvon, m the pert of dho, mi 
during the year under review; the awards of the 
Franklin and other medals by the Committee on 
Science and the Arta; the activities of the Bartol 
Research Foundation and the Biochemical Research 
Foundation; the changes in the number of the staff, 
which “increased by twenty to 5567. aad pranine 
figures concerning. the Ífhnancek of the 
éperale peonia of the tapori deal Wh tho MUSUA 
“and public relations. The Museum attendance 
showed a further increase, contiquing the upward 
trend which commenced in 1951. About 40 per 
cent of the total of 386,000 visitors were in groupe of 
school children, and for some of thein the Museum’s 
Education Division arranged special programmes 
_ degigned to interest the young peóple in careers in 
- scierióo „and as of the Institute's 
. &fort'to help alleviate the shortage f trained people 
in; those profegsions. 

“Several events in connexion with the celebration of 
thé-Bénjamim Franklin &nniversary,book place at 
the [nstitute.” A luncheon waa^held on Franklin's 
Pn {January 17),-at which the City of Phila- 

s spedial Franklin 
E 
- responsible for several serie .of radio and television 
Rr ME uding &-weekly feature ' ‘Science, 
b of Man", which was broadcast from four 

“separate stations. . The celebrations and 
g p E e eo e 
j ani cua of the ae 
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“THE Wit DFOWL “TRUST 


| EADERS' of ihe ei report of the Wildfowl 
- . Trust, Slimbridge, os, will quickly detect the 
uS quiet pride and: pir iR which the editors, Peter 
. s; Boot &nd Hugh Boyd, and the contributors have 
-managed to.cónyey.' The visit of H.M. the Queen 
7. ^ im: 1068 et & sèa on the Trusts first ien years of 
Wie pag gava: ita ecopnihion eo well deser ved: 
z.* The “Trust „has ‘three- main linee.of activity and 
the way in whiéh, each of these has expanded is 
r ‘roléarly, brought” out.in a report which. covers a period 
of two years. As the resulta of ite earlier work have 
7. begome known, the Trugt’s research programme haa 
received increasing :Outeide. recognition. Although 
a much of the poientiflo work is paid-for by the Trust 
PB iteelf; the Nature ‘Conservangy has been able to offer 
E ' ingreseed, assistanoo, whi]e considerable help haa been 
‘from other, non-governmental, bodies. 
“Tar the educational field the value of the Trust’s 
-Xollectipr has -been recognired-.by & spectacular 
.igereaso in the ‘number of schools and organized 
“parties visiting Sljmbridge. This number rose from 
787Á in -1053 i6 to 464i 1954 and 719 in 1955. The 
Cilessetnal «uide of Biubeidgo oe eied i she 
- growth $f thecnumbe of visitors from 40,000 in 
UU. 1854 to NOMINA and mion 120,000 in 
ee zi 
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“Although: tha anbe gf wild geese avem el Slim, 
bridge showed no strikmg increases during 1954—56- 
the ringing -òf gees and ducks, there and at other 
stations, expanded considerably. In 1954 the Trust 
assumed’ a largé mbasure .of adminigtrative and 
‘financial responsibility for duck ringing in Britam. 
.* All.the eight rmgmg stations are m the southern half 
óf England and Wales and there is urgent need. for 
ringing to be farther north afd in Scot-. 
land and Ireland ; Un Re aue dine ney 
becomes available." 

Although the population” study of the pmk-footed 

goose. contmues to be'the main Trust investigation, 
pods were also made of comparatively small-scale 
tinging of greylags and white-fronted 
studies are ly valuable for e m 
they give of the’ general resemblances between the 
| dequo reg itr dissidia ad ca deii 
-di in their breeding places`and migretion 
routee.and the extent to which they are pursued by 
man in Britein and.other countries. An important 
parallel to the pinkfoot inquiry is provided by a 
study of the blue and lesser snow geese of North 
America by Graharn Cooch, of the Canadian Wildlife 
Bervioe. In his article; Cooch describes his technique 
for catching theee:geese during the flightless period 
of the m: ; the method has been basged on long- 
established Eakimo techniques. 

Two complementary articles are concerned with 
wildfowl conservation in North America and in 
Europe. The first, by F. C. Beltrose and T. G. Scott, 
deals wrth conservation in North America since 1945. 
The second, by Hugh Boyd, shows how - ican 
experience has been used on the problems. of re- 
stocking with hand-reared ducks in Britain ; evidence 
collected by Boyd suggests that it is unlikely that hand- 
reared ducks oan impreve shodting on the foreshore. 
Besides & wonderful collection of .photogra’ and 
some black-and-white drawings which have 
come only from the pen of the Director, the report 
contains all the financial information to show that 
the Trust is now well established ; it must be con- 
gretulated on selling Christmas, cards to the value of 
£1,341 im one year. 
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VARIATION IN THE NUMBER 
‘OF BUTTERCUP PETALS 


F five successive years, girls of Westonbirt 
School have kept a record of the variation shown 
in the numbers of petals in butteroupe. The species 
investigated was chiefly Ranunculus aorts with some 
R. bulbosus, and no attempt was made to distinguish 
between the two in petal variation. The work was 
done by girls in the second yeer of & general science 
course, their & age being 12-18 years. It was 
carried out when they were first mtroduced to flower 
structure and function and could profitably be done.. 
by- younger’ or older children. An account of the 
study has been given by Ei. A. Potter (School Nature 
Study, 52, No. 207; April 1957). 

In the first lesson, each girl ada number of flowers, 
which she exammed, noting and” describing in the 
usual way the number and shape of the various parts. 
The number of sepals was found to be donstant at 
five, and -this result was anticipated for petals. 
Although the majority of flowers had fivé petals, 


. there was considerable surprise when some with six, 
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seven and even eight were discovered. Further 
investigation showed that ‘axes’ were very common 
and that there were, ‘sevens’, ‘eights’, ‘nmes’, and 
‘tens’ m decreasing numbers. Later many more 
varianta were found, the numbers of petals varying 
from four to twenty-five. These were tabulated 
statistically and supported by investigations during 
the followmg year. These showed that ‘fours’ are rare, 
. and that flowers with thirty or more petals were 
occasionally found. Plants with these ‘double’ 
flowers were few in number, and all were growmg in 
a small area withm"a few inches of each other. Some 
plants bore only one ‘double’ and many single 
flowers; others bore a few flowers, all ‘double’, 
though not necessarily with the same number of 
petals in each, and no single flowers. In counting 
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the petala of ‘double’ flowers it was often difficult to 

i ish them from stamens, the mner petals 
being abnormal in shape, much narrower, sometimes 
tubular at the base and almost stammoid. In all 
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flowers with tals other than five, there was no 
variation fro e normal five sepals. : 
There is m of value in a simple mvestigation 


of this kmd. T¥stumulates the class to take an added 
interest ın the buttercup, it introduces pupils at an 
early stage of their biology course to the use of 
statistical method, obviously of a simple type but 
yet quantitative, where so much of this branch of 
science ig of necessity qualitative. It also encourages 
pupils not to accept statements such aa ''the buttercup 
has five petals’, but to question and discover the 
truth for themselves. 


MIDDAY CLOSURE OF STOMATA 


Temperature Effects on the Minimum 
. Intercellular Space Carbon Dioxide 
Concentration “P” 


LorrrigLD! observed that the stomata of alfalfa, 
onion and many other plante sometimes closed par- 
tially or completely at about midday, reopening later 
in the afternoon, and Sayre? made similar observa- 
tions for Rumer paitienna; such closure was not 
generally accompanied by any obvious correlative 
changes m. the starch contente of the stomatal guard 
cells in alfalfa or R. patienita (onion stomata do nob 
contam starch). Both Sayre and Loftfield attributed 
midday closure to water-strain, but the large and 
rapid increases of stomatal starch that normally 
accompany wilting (for example, Iljin*) render this 
explanation rmplausble. Nutman‘ obtamed evidence 
that the midday closure of Coffea arabica stomata 
was nob due tó water-stram and he concluded that 
high light mtensity was the cause; the closure was 
accompanied by a fall in apparent assimilation rate, 
but ın view of the control of stomatal aperture by 
the carbon dioxide concentratidn im the intercellular 
space system** a doubt existe 
as to which was cause and 
which effect. Heath’ found 
that high temperature, above 
about 25° C., exerted & cloamg 
effect upon the stomata of the 
onion and interpreted this in 
terms of intercellular space 
and guard cell carbon dioxide 
contente. Like Pa&rkm?^, he 
was under the misapprehen- 
sion that onion stomata were 
free of ochloroplaste!-?*, but 
he also directed attention to 
the unusually high ratio of 
non-chlorophyllous to green 
tissue in the onion leaf which 


carbon dioxide content with 
rising temperature. He sug- 
geated that the midday olos- 
ure of onion stomata, and 
by imphoation that of Coffea 


stomata also, was & high-temperature effect operating 
via internal carbon dioxide content. ` 
It was found by Miller and Burr™ for whole planta 
and by Gabrielsen!® and Heath!!! ugmg detached 
leaves that photosynthesis by leaves illummated. with 
1,000—2,500 f.c. could only reduoe the carbon dioxide 
content of the air to about 100 p.p.m.; Heeth!".!* 
interpreted this as the minimum concentration at the 
surface of the assimilating mesophyll oelle. Miller 
and Burr claimed that this concentration, which 
will here be denoted by the symbol I’, was independent 
of temperature, but Egle and Sohenk!* and the 
present authors (unpublished) later showed that T. 
increaged markedly with temperature. The more 
general aspects of this work will be published later, - 
but a special Investigation of temperature effecte on 
T for onion, C. arabica and Pelargonium zonale leaves 
was made with reference to the problem of midday 
closure. Heath and co-workers’:* had found that 
wheat stomata (at 25° C.) showed a closing 
to moreasing carbon dioxide concentration, but only 
from 100 p.p.m. upwards; & survey experiment on 





-. It should be noted that cut 
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the effecta of hght intensity and temperature on T' 
for & number of species suggested that high tem- 
peratures within the physiological range might raise 
appreciably above 100° p.p.m, thus causing 
stomatal clogure. " 

The determinations of I’ in air which circulated 
. over the detached leaves in a oloeéd system were 
made with a Grubb Parsons infre-reü gas analyser. 
The leaf chamber and lead-in tube were immersed in 
a themnostat bath which was adjusted to maintain 
the leaf at the desired temperature as indicated by a 
galvanometer connected to a small thermocouple .in 
contact -with the lower leaf surface (or for onion 
within the leaf cavity). The light intensrty was main- 
tamed constant at 900 f.o. (tungsten flament) and 
T was determined at 5 deg. C. intervals of leaf tem- 
perature from 10° C. to 85° O. inclusive. 

The data are shown in Fig. 1 as log, I. Owing to 
shortage of satisfactory C. arabica leaves the curve 
for that species is for one leaf only ; the other date 
represent mean values for three leaves. For Pelar- 
gon4um, which hag not been reported as showing 
midday closure, log, T' increased almost Imearly with 
temperature over the whole range, I’ having & 
relative increase of about 30 per cent for each 5 deg. O. 
interval. and i 120 p.p.m. at & leaf tem- 
perature of 85° O. For onion and Oaffea, on the 
other hand, log, T increased in a similar manner to 
80° C., but then rose very steeply, I' increasing from 
about 120 p.p.m. at 30° C. to about 250 p.p.m. at 
85° C.; the relative increase for onion over this last 
interval was very significantly (P < 0-001) greater 
than the others for either onion or Pelargonmen, as 
shown by analysis of variance on log IT and ? teste. 
of onion leaf 
were used in which the leaf cavity, lined with non- 
-green tissue, was open to the circulating air and 
therefore presumably lying respiratory carbon 
dioxide directly to it. ing to the resistances to 
cavities the concentrations m the latter would thus 
tend to be over-estimated by the measured values 
of T. t work (Heath and Meidner— 
unpublished) has shown this effect to be &mall and 
has confirmed that the log T curve rises very sharply 
between 30° C. and 85° C., both at 900 f.c. and at 
300 f.c., even with the leaf cavity closed at the tip. 
y An indirect estimate of stomatal drffusive con- 
ductance was obtained from the difference between 
the controlled leaf temperature and the ambient 
temperature (as a measure of the cooling effect of 
transpiration) plotted against saturation-deficit ; 
this indicated that the onion stomata closed slightly 
from 25° O. to 30° C. and markedly between 80° C. 
end 85° O., whereas those of Pelargonium showed no 
closure and even opened somewhat with rising 

ture 


We consider that tho closing effect of high tem- 
perature on ‘onion stomata, coupled with the rapid 
Inorease of I between 30° C. and 85° C. shown by 
exhibit 


sup- 
that the closing 
effect on onion stomata of a rise of temperature was 
over-ruled by the opening effect of a ooncurrent 
morease of light intensity, for the latter would tend 
to lower I. The light intensity used in the present 
experiments (900 f.c.) was admittedly considerably 
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Further qupport for the hypothesis is given by 
data obtained by Heath and Meidner*. 

This investigation was carried out while one of us 
(B. O.) was receiving a maintenance grant from the 
Agricultural Research Council and forms part of 
work for which the Ph.D. degrée-of the University of 
London was awarded™. 

i O. V. B. Hura 
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Effects of Carbon Dioxide and Temperature 
on Stomata of Allium cepa L. 


EATH AND ORCHARD! put forward the 

hypothesis that midday closure of onion 
stomata might be explained ın terms of the obeerved 
sudden increase in T' (the estimated mmimum inter- 
cellular space carbon dioxide conoentration) between 
80° C. and 35° C. This hypothesis haa been tested 
in the following experimenta. 

Eapervnent 1. This was a 2 x 2 x 2 factonal 
experiment involving : (a) leaf temperatures of 25° C. 
and 35° C.; (b) light intensities of 300 f.o. and 
900 £o. (tungsten filament); (c) leaf cavities closed 
at the tip, as in the natural state, or open and swept 
with carbon dioxide-free air. The eight treatments 
were replicated three trneg (cut lengths of twenty- 
four leaves) and each was preceded by a standard 
treatment during which the stomata attamed a 
steady-state opening value. Carbon dioxide-free air 
was blown against that portion of leaf surface which 


was used for ‘transpiration porometer' measurements. 
(Details of the iration porometer will be pub- 
lished elsewhere.) Steady-state values were main- 


tained for at least 25 min.; the percentage changes 
from those for the standard treatment wire used as 
data. 

At 25° C., at either light intensity, sweeping the 
leaf cavity with carbon dioxide-free air-caused no 
significant changes in stomatal opening, as compared 
with unswept leaves with their cavity closed. Appar- 
ently at this temperature the accumulation of carbon 
dioxide in the hollo® leaf was insufficient to affect 
the stomata appreciably, at least under these con- 
ditions when carbon dioxide-free air was blown 
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against the leaf externally. (At 25° C. and 900 f.o., 
T = 90131 or 70 p.p.m.!; at 25? C. and 800 f.o., 
T = 108 p.p.m.*.) When the temperature waa raised 
from 25? C. to 35? C., however, at each light mtenmty 
the stomata of leaves with the cavity closed under- 
went a significant cloamg movement (P < 0-001 at 
900 f.c. and P < 0-01 at 300 f.c.; at 35° C. and 
900 f.o. T = 247 p.p.m.43, at 85° C. and 300 f.o. it 
would be higher still). This stomatal closure was not 
observed in leaves with the cavity swept by carbon 
dioxide-free ai, thus supporting the hypothesis of 
Heath and Orchard, and in fact im such leaves 
illuminated at 900 f.o. a nearly significant stomatal 
openmg occurred when the temperature was raised 
from 25? C. to 35° C. (see Experrment 2). This was 
in accord with the generally held opinion that high 
temperatures favour stomatal opening** and sug- 
gested that in onion leaves this might be true pro- 
vided that the internal carbon dioxide concentration 
could be prevented from reaching too high & value. 
A further experment was demgned to test more 
accurately this second temperature effect as well as 
to provide evidence on the sensitivity of onion 
stomata to carbon dioxide concentration, which had 
not yet been directly demonstrated. 

Experiment 2. Cut lengths of onion leaves were 
used in the transpiration porometer and the leaf 
cavities were swept continuously with moist air; 
steady-state values of stomatel conductance were 
maintained for at least 20 mm. Four treatments 
were applied to each leaf, namely: carbon dioxide- 
free or ordinary air used for sweeping the leaf 
cavities and blowing on the leaf , combined. 
with temperatures of 25° C. and 32° C. The experi- 
ment was repeated on four leaves with a light 
intensity of 300 f.c. throughout. 

Carbon dioxide-free air caused wider opening than 
ordinary air at 25° C. and this difference was even 
greater at 32° C.; with carbon dioxide-free am the 
stomata opened farther at 32° C. than at 25° C. 
These effecta were al! highly significant (P « 0-001). 
There was, however, no evidence of a difference in 
aperture at the two temperatures when ordmary air 
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was used, suggesting that here the opening effect of 
the higher temperature was balanced by a closing 
effect due to its causmg an increased carbon dioxide 
concentration in the guard cells; respiratory carbon 
dioxide from the chloroplast-free epidermal cells 
would contribute to this. : 

It has thus been established: (a) that onion 
stomata respond to increased carbon diomde con- 
centration by closure, as do those of other species ; 
(b) that the high-temperature closure of. onion 
stomata with the leaf cavity closed (as in Nature) 
can be accounted for by accumulation of carbon 
dioxide in the leaf; (o) that if accumulation of inter- 
cellular space carbon dioxide is prevented, high tem- 

causes opening. This opening effect of high 

temperature may perhaps not operate through carbon 
dioxide at all; on the other hand, it may be brought 
about by the lower solubility of carbon dioxide in 
the guard oell sap at high temperature. 

Information about the effect of temperature on the 
rate of stomatal opening from darkness has been 
obtained from a separate experiment at 300 f.c., 
using carbon dioxide-free air. The rate of opening 
was significantly ter at 36° C. than at 26° C. 
(P < 0-001), the Q,, being 2-35 with fiducial limite 
2-24-5-46 for P 0-05. This confirms the approximate 
value of 2 found by Loftfleld* for alfalfa out of doors 
and suggesta that the rate of a chemical ‘dark’ 
reaction 1s primarily controlling the light opening at 
300 f.c. even at such & high temperature range. 

This work has been supported by & grant from the 
Nuffield Foundation ; detailed publication will follow 
in due course. 

O. V. S. HEATH 
H. MEDNER 


Reeearch Institute of Plant Physiology, 
Imperial College of Science and Technology, 
London, 8.W.7. 
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1 Orohard, B., Ph.D. thems, Univ. of London (1956). 

* Darwin, F., Pini. Trens. Hoy. Soc., B, 190, 631 (1898). 

* Wilson, C O., Piet PAystol., 83, 5 (1048). 


* Loftiield, J. V. G., Publ. Carneg Inst., 314, 1 (1921). 


TRIPHOSPHOPYRIDINE NUCLEOTIDE AS A CATALYST OF 
PHOTOSYNTHETIC PHOSPHORYLATION 


By Pror DANIEL I. ARNON, Dr. F. R. WHATLEY and Da, M. B. ALLEN 


Laboratory of Plant Physlology, De 
University of 


HOTOSYNTHETIC phosphorylation!-’* is a term 

used to describe the conversion of light energy 
into the energy-rich pyroph: te bonds of adenosine 
triphosphate by isolated oroplaste, without the 
aid of other oellular constituents. Isolated chloro- 
plaste are capable of carrying oub complete photo- 
synthesis), but when conditions are so arranged 
that carbon diomde fixation does not occur, 
photosynthetic phosphorylation proceeds outaide the 
cell in accord with the overall reaction : 


Light + P, + ADP > ATP (1) 


where P, represents orthophosphate and ADP and 
ATP represent adenosine diphosphate and triphos- 
phate respectively. 


ent of Soils and Plant Nutritlon, 


fornia, Berkeley 


The catalysts of photosynthetic phosphorylation 
which were previously identified are magnesium ions, 
nboflavin phosphate, vitamin K and: ascorbate*’. 
By varymg experimental conditions, we have now 
found two additional catalysts for photosynthetic 
phosphorylation: triphoephopyridine nucleotide, and 
& factor present in an aqueous extract of chloroplasts, 
which appears to function m ety ae tee oe by 
reducing triphosphopyridine nucleotide in hght. We 
have algo found & method for stabilizmg the activity 
of isolated chloroplaste, thereby enlarging the range 
of posmble investigations of chloroplast reactions 4n 
vitro. 

The effect of triphosphopyridine nucleotide on 
photosynthetic phosphorylation became apparent at 
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amoles of DPX or TPN added 
1. Effect of tri- and di-pbosphopyridine mucleotide 
Tr PORTAE ERD phomboryiation: s 
The reaotion oon! In a final volume of 8 mL: 
‘broken’ plasta (ref. 9) containing 0:1 mgm. H 
tnah ) amino-methane buffer, pH 8-3, 80 n 
Magnesium de, 5 ; sodium ascorba panoles ; 
nboflavin Fee AE amale ; vitamm Ba, Ó amol; 
tzi. or d-phomphopyridine nucleotide es tndieated. The reaction 
enlocoplaats  combapied to thes P Peine Gor $ 
1 v an 
except that were broken b suspending ehloroplasts 
cO EIE Of water. Moeagrrement of 
other experimenial ons were 
as previously Sd A matian aa MMMETDO 


a low concentration of riboflavin phosphate and 
vitamin K, when the concentration of chloroplast 
material in the reaction mixture was reduced to 
0-1 mgm. chlorophyll in 3 mL, the pH changed to 
8-3 and adenosine diphosphate used as the phosphate 
acceptor. Under these conditions, the requirement 
for Se phospiapyridine nucleotide was found to be 
specific not replaceable by diphoephopyridine 
nucleotade (Fig. 1). In the earlier 1 ta, 
ftve times as much chloroplast ial was used, 
the pH was 7:4 and adenylio acid served as the 
phosphate r. 

Further modification of experimental procedure 
yielded evidence for a water-soluble component of 
‘the chloroplasta essential to photosynthetic phos- 
Phorylation. When chloroplast preparations, such as 
used in experimenta re ted by Fig. 1, were 
washed three times m dilute sodium chloride (0-085 
M), they lost their capacity for photosynthetic phoe- 
phorylation (Table 1). This capacity was restored 
(Table 1) to the washed green particles upon the 


Table 1. BYvEoT oF CHLOROPLAST HXTRAOT AND OF TaiPHosrHo- 
PYRIDINE NUGLNOTIDE ON PHOTOSYETHETIO PHOSPHORYLATION 
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addition of an aqueous extract of whole chloro- 
plasta**, : 

The chloroplast extract has previously been shown 
to be important in carbon dioxide flxation*:^*. Its 
role in photosynthetic phosphorylation is at present 
under investigation, but ite effect can be tentatively 
attributed, at least in part, to a factor required for 
the reduction of triphosphopyridine nucleotide by 
illuminated chloroplasts. Ita ability to reduce tri- 
phosphopyridine nucleotide was established in sep- 
arate experiments in which the reduction of substrate 
amounts of triphosphopyridine nucleotide was meas- 
ured as & function of added chloroplast extract. 


"Phosphorylation was excluded by omitting inorganio 


phosphate and the requisite co-factors. Reduced 
triphosphopyridine nucleotide accumulated, in agree- 
ment with the recent findmgs of San Pietro and 
Lang’. Fig. 2 shows that under these conditions 
the reduction of triphosphopyridine nucleotide was 
proportional to the ‘amount of the chloroplast extract 
added. The reduction of triphosphopyridme nucleo- 
tide was also reduced, but in our case at a lower rate 
(compare ref. 12). 

The triphoephopyridme nucleotide-reducing factor 
has some of the properties of a protein: it is non- 
dialysable, and it ıs sensitive to heating; heating 
for 3 min. at 100° C. inactivates it completely. It 1s 
stable to acetone and alcohol precipitation. It 
ad um to contain sulphydryl groups, since the 

uction of triphosphopyridine nucleotide in our 
system was severely inhibited by 5x 104 M 
p-chloromercuribenzoate. If the triphosphopyridine 
nucleotide-reducing factor is a protein, then its effect 
on photosynthetic phosphorylation must be catalytio, 
since chloroplast preparations which esterifled 4-5 


0-1 02 03 04 05 
ml, ehloroplast extract added 


Halas t fud 
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micromoles of morganic phosphate (Fig. 1) contained 
qnly a very small amount of protein (about 0-1 mgm. 
of total nrtrogen in association with 0-1 mgm. of 
chlorophyll).  . 

As shown in Fig. 2, in a non-phoephorylating 
system, the reduction of substrate amounts of tri- 
Phosphopyridine nucleotide (4 moles) by catalytic 
amounts of chlorophyll (0-1 umole) was made 
possible by the on of large amounts of the 
triphosphopyridine nucleotide-reducing factor. When 
this factor was present in excess, the reaction went 
to completion and the accumulation of reduced 

pyridine nucleotide was accompanied by a 
stoichiometric evolution of oxygen (Table 2) in 
acoordance with equation 2: 


hy 
TPNt++H,0O + TPNH+H++40, (2) 
+ extract 


Hitherto, light-dependent evolution of oxygen in 
the presence of triphosphopyridine nucleotide as the 
hydrogen acceptor has been shown only indirectly 
by coupling reaction (2) with & suitable dehydro- 
genase systemi. Direct evolution of oxygen by 
reaction (2) was aleo conmdered to be difficult on 
- thermodynamic grounds’. For these reasons the 
nature of the triphosphopyridine nucleotide-reducing 
‘factor and the possible role of ite SH-groups are of 
special interest. Ib can reduce triphosphopyridine 
nuoleotide only in the light and only with the aid of 
chloroplasts ; ıt cannot reduce ib in the dark, with 
or without chloroplasts. The triphosphopyridine 
nucleotade-reducing factor seems to be unnecessary 
rs idend evolution by chloroplasts when the 


ere tial 
tides) waa vrai by tho omimion of the wiphas 
phopyridine nucleotide-reducing factor 

The success of experiments with 
isolated chloroplasts depends on the stability of the 
particles after they are removed from the intact cell. 
With certain chloroplast preparations, @ serious loss 
of activity oocurred in unwashed chloroplasts on 
stan ling even at low temperatures. In experiments 


activity 

from the mere delay which the proved: 
entailed. We have now found that the loss of activity 
on standing can be prevented for & period of several 
hours if the solutions used for grinding the leaves 
and washing the isolated chloroplasts contain 0-01 M 
ascorbate. The protective role of ascorbate on 
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isolated chloroplasts may explain, ab least in part, 
ita beneficial effect on ‘their ph 

phorylation and carbon dioxide fhration+®*. More- 
over, seasonal and environmental fluctuations in 
the ‘ascorbate content of leaves and chloroplasts 
could conceivably account, at least in part, for the 
observed variations in the activity and stability of 


spinach chloroplasta prepared at various times from 


leaves of different ongin. 

Since the tziphoephopyridine nucleotide-reducing 
factor of chloroplasts can also reduce diphospho- 
pyridine nucleotide, careful attention to experimental 
conditions was necessary to demonstrate its specificity 
for ic phosphorylation. The specificity 
of triphosphopyridme nucleotide was observed at 
concentrations of chloroplast material corresponding 
to 0-1 mgm. chlorophyll/8 ml. When five times as 
much chloroplast material was used, or when an 
exoeeg of chloroplast extract was used, the addition 
of diphosphopyridine nucleotide was as effective as 
that of triphoephopyridine nucleotide in moreasing 
photosynthetic ion. It i8 conceivable 
that the non-specificity at the higher concentration 
of chloréplast material resulted from oe of 


bound triphosphopyridme nucleotide sufficient 
pyridine nucleotide transhydrogenase!* to catalyse 
the reaction: 


DPNH + TPN # TPNH + DPN (3) 

The specificity of triphosphopyridine nucleotide for 
photosynthetic phosphorylation is of special interest 
if our hypothesis" is correct that this process, like 
the more familiar respiratory phosphorylation by 
mitochondria, representa phosphorylation coupled to 
an electron transfer cham. In respiratory phos- 
phorylation, go far aa is now known!'- diphospho- 
pyridine nucleotide, but nob triphosphopyridme 
nucleotide, can serve as the initial electron acceptor. 
The findings reported here provide the first experi- 
mental evidence for the direct participation of 
triphosphopyridine nucleotide in what 1s envisaged 
as a coupled phosphorylation. 

The new evidence allows-us to include triphoepho- 
pyridine nucleotide as a hydrogen or electron carrier 
not only in carbon dioxide fixation, as wag reported 
earlier*-*, but also in photosynthetic phosphorylation 
by isolated chloroplaste. This conclusion is in accord 
with the identification of a reduced triphosphopyridine 
nucleotide diaphorase ın leaf extracts by “Whatley** 
and the recent isolation of this from chloro- 
plasta by Avron and Jagendorf*. ‘hey have found': 
this enzyme capable of omdizing reduced tmphospho- 
pyridine nucleotide and of transferrmg electrons from 
reduced triphosphopyridine nucleotide to riboflavin 


P horse eed e nucleotide has the same role 
of initial electron acceptor in photosynthetic phoa- 
phorylation as that which diphosphopyridine nucleo- 
tide has ın respiratory phosphorylation, then the two 


acceptor in respiratory phosphorylation by mito- 
chondria 18 molecular oxygen. The terminal electron 
acceptor in photosynthetic phosphorylation by chloro- 
Plasts is not molecular oxygen but some as yet un- 
identified oxidized product of the lght reaction. 
Chloroplasts will not carry on phosphorylation in the 
dark with reduced triph opyridine nucleotide and 
molecular oxygen. These support the view 
expreased earlier" that E and respira- 
- 
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tory generation of adenosine triphosphate, oocurring at 
two different sites in the green cell, are catalysed by 
two different enzyme systems. This conclusion does 
not rule out the possibilty that certain individual 
enzymes and reactions in photosynthetic phos- 
phorylation are similar to those in respiratory 
phosphorylation. 

The high rates of photosynthetic phosphorylation 
which were attained in some recent experiments may 
be of interest. The most active chloroplast pre- 
parations esterified 400 moles of phosphate per hr. 
per mgm. iai tng (0r aptus. arem ine Theee 
rates are more than a h times greater than 
those first reported! and are comparable with 
maximum rates of conversion of light into chemical 
energy during thesia by whole leaves in 
saturating light and carbon dioxide supply™, namely, 
200 pmoles oxygen per hr. per eed 

hee this work was opleta, "here 
the by Avron and Jagendorf* Purses 
chloroplast factor essential for photo- 
synthetio phosphorylation. Their factor was pre- 
pared by a procedure similar to that which we 
have used -in extracting the triphosphopyridme 
nuoleotide-reducing factor, but the authors seem to 
have tentatively ruled out the reduction of pyridine 
nucleotides as a function of the extract. Another 
difference between our results and those of Avron 
end Jagendorf is the inability of their washed chloro- 


diphosphate ‘as a phosphate 


photosynthetic bacteria investigated by Frenkel™. 
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SEROLOGICAL CHANGES CONCOMITANT WITH THE GROWTH 
OF MOUSE TUMOURS IN PRETREATED RATS 


'By M. PIKOVSKI, C. TAL, M. SCHLESINGER and E. MARGOLIASH 
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TRANSPLANTABLE mouse mammary oar- 
cinoma (MMO) of the RII strain, grafted 


tisgueg of the donor strain, or of genetically unrelated 
Strains!. In untreated rata there was no growth. It 
was later shown that & sarcoms which was induced 
and lanted in mice of the 057 Black strain 
(SBL,) could grow in rate pretreated with lyophilized 
preparations, either of the sarcoma SBL, or of the 
unrelated carcinoma MMC. 

In the present work, rate one week old were injected 
intraperitoneally with a i containing 20 
mgm. of lyophilized MMO, twice weekly for a period 


of five weeks, and one week, later grafted with minced: 


fresh carcmoma MMO or sarcoma SBL,. Sera of 
these rata were titrated for their ability to agglutmate 
single-cell ions of mouse tumours and of 
mouse red-blood cells in saline. The single-cell sus- 
pensions were obtained by passing solid tumours 
with the addition of eelne several times through a 


stainless steel gauze (80 mesh, Endecotts, Ltd., 
London), using the upper part of the ion 
after it was left to settle for 30 mm. at 4° O. The 
results were read after a gentle shaking of the test- 
tube. The mtensity of the ion 

itself both by the titre and the aire of the clot pro- 
duced. These varied from & si large pellet to 
many smaller clots which could not be broken up by 
shaking. In sera not containing agglutinins the cells 
settled, but formed a cloudy suspension on gentle 
shaking 


The results of a study of tho sera of rate pretreated 
and grafted with carcinoma MMO (Fig. 1) show that 
agglutinins against these tumour cells and red blood 
cells of mice of the RII strain reached titres of 1: 80 
to 1: 820 and 1:80 to 1: 160, respectively, at the 
end of the pretreatment. Normal untreated control 
rats of the same gub-Ime of our inbred strain showed 
practically no tumotr-cell inins, and 50 per 
cent of them showed low titres of red-blood cell 
agglutinins. During the growth of carcinoma MMO, 
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The numbers tn each column are the number of animals tested tn 
bach group (a). 


the tumour-oell agglutinins fell to zero in most of the 
animals within two to three weeks after 
when the tumours reached large sizes, and did not 
rise again when the tumours contmued to grow pro- 
greasively, until the death of the rate. However, in 
those rata in which the tumour regreased, the tumour- 
cell agglutinms reappeared in the serum when - 
sion began and reached titres simil&r to thoee of the 
animals when regression was complete. 
uch rata were immune to carcinoma MMO, m the 
sense that a second graft failed to grow. 

The red-blood cell agglutinins behaved differently ; 
their titre was not affected by either the progreasive 
growth or the regression of the tumour. Thus, there 
was 8& clear dissociation of utinins and 
tumour-oell agglutmins in rata heterologous 
tumours, though both antibodies were at & high level 
in pretreated or in immune animals. 

The disap ce of the qarcinoma MMO cell 
agglutinins the growth of this tumour in 

rats oould be attributed to: (l) non- 
specific reduction of the antibody-level by tumour 
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growbth!; this was unlikely since hamegglutinins 
Were unafüested and He coal be Bhora diat ahs 
mouse and rat tumours growing in rate pretreated 
with lyophilized carcinoma MMO did not cause a 
decrease of MMO cell agglutinins; (2) presence of 
blocking antibodies in sera of tumour-beering rate? ; 

this waa also unlikely, since no such antibodies could 
be demonstrated by the addition of sera of tumour- 
bearing rata to sera of mmmune and of pretreated 
rate; (8) specific absorption of these antibodies by 
the tumour ; this explanation appeared to be the 
most probable, since tn viro absorption of sera of 
pretreated rata showed that suspensions of caremoma 
MMO cells completely removed the MMO cell- 
agglutinin titres with almost no in RIO 
hremaggiutinin titres, whereas ROI red-blood cells 
completely absorbed hemagglutinins, leaving the 
tumour agglutinin titre unchanged. $ 

The behaviour of the mae pua ins desoribed 
above was similar to thab o by Gorer* and by 
Mitchison and Dube‘ concomitant with the pre- 
treatment of mice, and the growth and regreesion of 
tumour homografts in such mice. The possibility of 
a causal connexion between the presence of isohmm- 
agglutinins and the enhancement of growth of 
mouse-tumour homografts was discussed by Kaliss 
ef al. and by Billingham et al.*. 

In the present study the behaviour of the titres of 
‘the fumour-cell agglutinins differed from those of the 
hemagglutmins, and had a concomitant relation to 
the growth of the heterotransplant. It could, how- 
ever, be shown that neither the presence of hæm- 
agglutinins, nor the presence of specific tumour-cell 
agglutinins and ther absorption by the growing 
tumour was essential for the growth of the hetero- 
transplant. Indeed, though the pretreatment of rate 
with lyophilized caromoma MMO was not followed 


by the ap of agglutinins against cells of the 
sarcoma OBE. or against red- blood coll cells of C57BL 


ico mimara SEE. grow as as the carcinoma 
MMO in such animals. Sarcoma SBL, growing pro- 
grææively in these rata did not cause any significant 
decrease m the titres of agglutmins agamst carcinoma 
MMO tumour cells and the RII red-blood cella. 
Thus, although in the present heterologous tumour— 
host combinations, it was poesible to demonstrate in 
sera of rata pretreated and grafted with the same 
mouse-tumour stram the presence of specific tumour 
agglutinins and compare their behaviour with that 
of the hemagglutining, none of the serological changes 


Bé silat abayo to be eeeential for the growth 
of a heterograft. Ib should, however, be noted that 
the agglutinations were oarried out in saline, without 
the addition of dextran, go that the conclusions apply- 
only to ‘complete’ antibodies. 

We are indebted to Dr. M. Feldman, of the Weiz- 
mann Institute of Science, for supplying us with 
sarcoma SBL,, which he establi The skilled 
assistance of Miss Y. Levi is greatly appreciated. 
Grants by the Helen Ecker Cancer Society and by 
the Cancer Trustees, London, are gratefully acknow- 
ledged. 
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"LETTERS TO THE EDITORS 


The Edéiors do not hold themselves responsible 
for opinions expressed by iheir correspondents. 
No notices ts taken of anonymous communications. 


Observation of Short-lived Free Radicals in 
Solution 


Tum direct detection of short-lived free radicals by 
physical methods such as spectroscopy and mass 
spectrometry has become a valuable means of identi- 
fication and kinetic study in the gas phase. It has 
not hitherto been poesible to study these radicals in 
& comparable manner m solution, although radicals 
which exist in detectable equilibrium concentrations, 
such as triphenyl methyl, are, of course, readily 
observed spectroscopically. During our study of 
triplet states in solution, it was necessary to use 
purified solvents of high viscosity which had been 
thoroughly freed from dissolved gases, and we have 
found that these solvents are suiteble for the de- 
tection and study of a number of reactive free radicals. 
The function of such solventa is to retard the diffusion- 
controlled recombination without offermg alternative 
rapid reactions with the solvent iteelf. 

The solvent which has been found most useful is 
high viscosity (between 25 and 800 ocentipoise) 
paraffin, carefully freed from aromatics and other 
impurrties by separation on a silica column and then 
thoroughly degassed by successive freezing afd 
evacuation. No free radicals were detectable unless 
the solvent had been freed from dissolved 
oxygen. A number of absorption spectra attributed 
to free radicals has been observed by the flash photo- 
lysis of solutions in this solvent. Two examples will 
be given for which the identification of the spectra 
is fairly certain and which represent two important 
classes of aromatic radicals. 

(1) Benzyl and diphenyl methyl. Flash photolysis, of 
10-* molar solutions of benzyl chloride in viscous 
paraffin resulted in the a oe of & transient 
& ion (Fig. 1) with a maximum at 381756 A., & 
second maximum at 8060 A. and a decay time of 
about 2 msec. It was later possible to detect this 
spectrum in hexane solution at the shortest delay 
times, but the decay in this solvent was too rapid 
for kinetic study. An identical spectrum was obtained 
from benzyl formate and the same bands, with 
additional absorption due to other ies, appeared 
after photolysis of benzyl alcohol ee banco methyl 
ether. The assignment of the spectrum to free benzyl 





. Absorption spectrum of free benzylin paraffin solution 
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is fairly certain when it is compared with absorption 
spectra of the radical in the vapour phase! and in 
rigid glasses", the assignment in the latter case having 
recently been unequivocably established’. The wave- 
length shifte in solution and in rigid media are typical 
and well known in other molecules. Photolyms of 
diphenyl methane gave a similar spectrum with an 
absorption maximum at 3850 A., and a weaker 
maximum at 3140 A. which is assigned to the diphenyl 
methyl radical by comparison with resulta obtained 
in rigid media**. It is worthy of note that, in the 
vapour’ phase, the photolysis of diphenyl methane 
leads to flesion of a carbon-carbon bond and pro- 

duction of benzyl. It seems that, although flasion 
of this bond may be favoured energetically, the 
separation of a hydrogen atom occurs more readily 

Ms ANCORA mde Daley phenyl radical df 
condensed phases. The absorption maxima in the 
three phases are : 


Molecule Radical 2(A) vom.) rom.: rem 
(solution) (solution) (gas) (glass) 
Benxyl ohloride 
irum toasts Benzyl 8175 31,500 32,760 31,380 
Benxyl ether 
Diphenyl Dobe 3345 20,000 (benxyl) 29,840 


Since reaction of these radicals with hexane and 
with higher paraffims should not differ greatly, the 
much lower rate of disappearance in viscous paraffin 
indicates a diffusion-controlled reaction of which the 
most probable would be bimolecular collision to form 
dibenzyl. This interpretation of the reaction is con- 
firmed by our finding that the decay of benzyl 16 
second order. The rate constant in paraffin (5 = 103 
centipoise) was 7-8 x 104 x © litre mole! sec.-}, 
where t ıs the extinction coefficient at the 8175 A. 
maximum. ~ 

The benzyl and diphenyl methyl radicals are 
chemically intermediate between the stable triphenyl 
methyl and the very reactive methyl radical. .Al- 
though they dimerize very rapidly, their resonance 
stabilization results in a relatively high energy of 
activation for hydrogen abstraction from the solvent, 
which is probably greater than 15 kcal./mole for 
benzyl and diphenyl methyl, and it is this which 
makes their detection possible. The methyl radical, 
the spectrum of which has recently been detected by 
flash photolysis in the hic sl ese , has an activation 
energy for hydrogen on from paraffins of 
about 8 keal./mole, and ite life-time im paraffin solu- 
tion would therefore probably be too short for de- 
tection by present techniques. 

(3) Benzosemiquinone. The flash photolysis of 
solutions of benzoquinone is followed by a complex 
series of changes which will be described more fully 
in & later publication. In viscous paraffir solution 
the spectrum, immediately after photolysis, consists 
of two absorption regions, the first with a maximum 
at 3940 A. and the second with a sharp maximum 
at 3420 A. and a weaker band at 3310 A. Both 
absorptions decay with a half-life of a few hundred 
microseconds, and are shown in Fig. 2. 

The maximum at 3940 A. is to be compared with 
the spectrum obtamed in rigid solvente after photo- 
lysis both of benzoquinone and hydroquinone? * and 
attributed to the neutral semiquinone radical. It is 
to be disti from the semiqumone radical- 
ion, which is stable and can be detected in 

rium concentration in some quinones though 
it has not yet been detected in this manner in benzo- 
quinone iteelf. The neutral radical must be formed 





Fig. 2. Absorption speoirum attribused to bénaceemiquinone 


via the excited quinone molecule by hydrogen 
abstraction from the solvent, and be stable enough 
to survive further hydrogen abstraction from the 
solvent over the period durmg which it is observed. 


Ite long life in viscous again iidicates a 

drffusion-controlled bimolecular reaction of removal. 

Detailed kinetio studies of these and related 

radicals ın solution are in progress and will be 
later. 

We are grateful to the British Rayon Research 
Association and to the Royal Commision for. the 
Exhibition of 1851 for research fi ips to one 
of us (M. W. W.) during the tenure of which this 
work was carned out. 
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Point of Attack in Hydrocarbon Oxidation 
OONFLIOT apparently existe between the aldehyde 
= ion mechanism Dude Dy stee. ron 
findings of Bailey and Norrish? o ox 
Norrish*, on one hand, and the preferential attack 
at the tertiary and secondary carbon atoms deduced, 
indirectly, by Walsh', Boord' and Badin and Pease’. 
A i solution is provided by some recent 
studies, by gas-phase chromatography, of the pro- 
ducts of slow oxidation of n-heptane, in a flow 
system. . Although no teste for formaldehyde were 
made, ' from C, to O, were detected at 
$00? 0.; at 280? 0., mee eee Shasta 
was small, and the o0 
"P0" O, apart from traces of peroxides, consisted 
of propionaldehyde and n-butyraldehyde. This 
suggests that the initial attack is at one of the 
secondary carbon stoms, with subsequent fission of 
one of the central O—O bonds. The more reactive 
chain carriers formed during this oan then 
attack the primary carbon also, and lead to the 
formation of higher aldehydes. x 
This deduction is supported by preliminary results 
obtained during #tudies of the partial, slow reaction 
of mono-deuterated propenes with a small a 
tion of oxygen. By carrying oub kinetio ea, 
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1^ suu, on an infra-red spectrometer (Burb- and 
Minkoff') conditions were selected which avoided 
fission of the C—O—O skeleton. The deuterium 
content of the liquid products waa then detérmined, 
using an infre- method. From experimenta with 
OH,D.OH,CH, and OH,.CHD.OH,, and 

some assumptions which are discussed below, it 
was deduced that at 860° and at 420° O., attack on 
the secondary O—H or O—D bond was at least 
1-9 times faster than that on the corresponding 
promary bond. f 

Two of the assumptions are not likely to affect 
the conclusions i - The first is that the 
relative amounte of OH and OD bonds formed are 
POM Me M MAE e enon ud 

bond in the origmal molecule, and the second 
involves the supposition that there is little, if any, 
differenoe in the isotope effect on the rate ab the differ- 
ent positions. The third possible source of error 
requires more detailed consideration: at first sight, 
it might be expected that the formation of 
from a propyl radical must involve the loes of hydro- 
gen from & carbon adjacent to that at which attack 
initially occurred. Thus, if both steps involve oxygen, 
the deuterium, content of the water should not permit 
an i distinction. However, it can be 
shown that if this were true the D:H ratios would 
differ considerably from those which were observed. 
It must therefore be deduced that the formation of 
propylene from the propyl radical, under the present 
conditions of large excess of hydrocarbon, involves 
reactions with radicals or molecules which oontein 
no oxygen. Fükther i are in progreas to 
confirm and extend these results. 

A part of this research was supported by USAF- 
ARDO, Contract 47°61(514)-929, to which acknow- 
ledgment is gratefully made. 
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Micelles of Long Life : a Step towards 
Biological Organization 


IwvmeriGATIONS into the state of solution of 
-chain salte have usually ignored the question 

of the life-time of the individual aggregates (micelles). 
Their size is known to.be limited, and they are in 
gbriot i with the free long-chain ions in 
solution’. It would appear to follow that their 
number fluctuates about a mean, and that the life- 
time of any one micelle, while small, is not capable 
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Ag» of solution (days) 
1. Apparent specifio viscosity at 20° of two states of a 
solntion . 


high-visoosity H 

repon, -viscosity solution. Rate of shear, about 1 seo. 7. 

(a) Ooty! trimethyl ammonrum -naphtholpalt. (P) Cetyl 
naphtholjsalt 


dilute solutions of some paraffm-chain salte’. There 
is general agreement that such behaviour is due to 
linear micelles ; Halsey* has given theoretical reasons 
for their stability. Evidence is now available that 


some of these icelles’ can be so long-lived as 
to have & permanent individual existence. 
In ta with dilute solutions of cetyl 
trimethyl ammonium bromide and either of the. 


nsaphthols, it had repeatedly been noticed that the 
viscoelasticity depended not only on the composition 
but also on the way the solution was made up!. 
e ee 
in the rates of foam 

by more conventional 

made in a Couette-type viscometer, such as was used 
by earlier workers’. Two systems were investigated, 
cetyl trimethyl ammonium bromide/1-naphthol/ 
sodium bromide and cetyl trimethyl ammonium 
bromide/2-naphthol/sodium bromide, 0-5, 0-5 and 
1:0 mM in water, respectively. A low-viscosity 
solution resulted when the order of addition was 
24/20 alcoholic naphthol, M/20 aqueous salt and 
M/20 aqueous cetyl trimethyl ammonium bromide ; 
& high viscosity one when the order was cetyl tn- 
methyl ammonium bromide, naphthol, salt. The 
resulta are shown in Fig. 1, samples being taken on 
successive days to show the stability of the dividual 
states. Because of the characteristic fluctuations in 
the reading, & range is shown, covering the last 
80 min. of a 60-min. run, or 180 revolutions of the 
ds is day. 

o analysis is needed to see that each solution 
existe in two different states. If molecular aggregates 
were continually forming and there 
could be only one state ; it follows that theae poly- 
micelles are permanent structures, low-viscosity 
solutions having more but smaller ones than high- 

solutions. Momentary heating to 40° 
destroys all trace of viscoelasticity, but the two states 


remaining unchanged. 
individuality with such mild treatment mdicates that 
the polymicelle is only just complex enough to 
exhibit the new property. Its structure has been 
discussed elsewhere’; an essential factor is thought 
to be m-electron interaction between neighbouring 
parallel aromatio molecules’ adsorbed on to the out- 
side of the catienio micelle. The compatibility of a 
permanent structure with the free diffumon of its 
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componente is of theoretical importance, and it is 
Se A OS oL neue selbe Ly Sample systeme 
will help in the understandmg of 
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Photochemistry of Polymer Films 


Fon! has reported that when nylon polymer films 
are irradiated in the presence of oxygen, a new 
absorption band develops around 2900A., which 
increases in intensity on storage in the dark and 
is reduced on re-irradiation to about the pre-storage 
value. His explanation of this phenomenon with 
nylon films was that oxygen was directly responsible 
for this effect. We have recently been mvestigating 
this stepwise ‘post-irradiation effect’ and have found 
that it occurs with several other polymer fllms, is no 
leas prominent in nitrogen than m oxygen, and is not 
festticted to & particular abeorption band. It there- 
fore seems doubtful whether these changes in 

tion spectra are the result of the reaction of s 
polymer with oxygen. 

The chemical changes produced in polymer films 
on irradiation are undoubtedly complex. In some of 
our experimente we have expoeed transparent filma 
of cellulose (deplasticixed, British Cellophane, Ltd, 
PT800, 0:00085 i. thick) and cellulose acetate 
(deplasticized, Britiah Celanese, Lid., 0-001 in. thick) 
to the radiations from a low- meroury-vapour 
lamp emitting mainly at 2587 A. During these 
experiments streame of dry oxygen or dry nitrogen 
(oxygen-free) were passed through the quartz cells 
in which the fllma were contained and in which 
absorption measurements were made. As is clear 
from Fig. 1, the optical density of the two films 
increases much more in nitrogen than in oxygen, and 
it has been found that this difference between the 
oe eee TN ee 

f exposure. However, we have also found that 
films of nylon (polyhexamethylene adipamide) and 
ite N-methoxylmethyl derivative behave differently, 
and here the optical density of the flm is somewhat 
greater after irradiation in oxygen than in nitrogen, 
although the effect of mradiation in the latter gas 
is by no means insignificant. 

The changes in other properties of the polymer 
films do not seem to be closely connected with the 
results of absorption measurements. Thus, the nylon- 
type polymer films showed the greatest increase in 
optical density for a given exposure, whereas the 
changes in the plastio ies of the films seamed. 
relatively quite small. ‘The cellulose-type films showed 
smaller changes in absorption on irradiation but more 
rapid deterioration of fllm-like properties. In the 
latter respect, the changes were significantly greater 
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in oxygen than in nitrogen. After irradiation for 


270 hr. in dry oxygen, the cellulose acetate film . 


collapsed to a fine powder, whereas even after 
500 br. the film exposed in dry nitrogen still retained 
the character of a film although it was very brittle 
on removal from the quartz oell Likewise, the 
celluloge film was slightly leas brittle after irradiation 
in nitrogen than in oxygen. 

On storage in the dark after irradiation, the optical 
density of all these fihns moreases, possibly as the 
result of the slow combination of free radicals trapped 
in the polymer. The resultant products are presum- 
ably broken down again on reirradiation. These 
changes are produced in either oxygen or nitrogen, 
and would seem to be largely independent of the 

io conditions, Typical resulte are shown 


(2800 A.), bub at wave-lengths near this the results 
were qualitatively the same. The’change on storage 


eo 
rs 


o 
LJ 


o 
Á 


Optical density at 2600 å. 
e 


o 
» 


NATURE 


July 21, 1957 VoL. 180 


in the dark is relatively slow; thus the optical 
density, which after 50 hr. irradiation was 0-816 in 
nitrogen, rose to 0:389 after 24 hr. and to 0-441 
after 250 hr. On irradiation after storage in, the dark 
for the latter period, the optical density fell rapidly, 
and in 2 min. had dropped to 0-410 and after 10 min. 
irradiation to 0-388. Thus the change on re-irradiation 
seems to be very much faster than that oocurrmg on 
storage in the dark. 

The results in nitrogen for other times of prior 
irradiation, for exposures in oxygen, and for other 
polymer films seem to follow the same pettern. This 
common behaviour with respect to changes in optical 
density and its independence of the atmosphere would 
seem to indicate that there is little connexion between 
this optical phenomenon and the actual change in 
other physical properties of the polymer flm. More- 
over, in confirmation of the greater deterioration of 
the plastic properties of cellulose acetate film in 
oxygen, it is known" that the tendering of cellulose 
acetate rayon yarn is much greater when irradiated 
with a low-pressure mercury lamp m oxygen than 
in nitrogen. 

It would not seem unreasonable to suppose that on 
irradiation these polymer films give rise to free 
radicals, which only slowly recombme because of the 
limitations of movement m the polymer mass. On 
storage in the dark some recombination with them- 
selves or the polymer occurs, but the compounds so 

uced are very susceptible to photolysis, and on 
irradiation the process is reversed and the 
free radicals reformed. 


G. 8. EGERTON 
A. Q. RoAGH 
Department of Textile Chemistry, 
Faculty of Technology, 
University of Manchester. 
March 26. y 
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A ovner apa Collector for Column 
romatography 

Dewar and Gunew! have described the use of a 
serrated glass strip as a collector for column chromato- 
graphy. In this laboratory a method has been de- 
veloped in which a moving strip of paper is used for 
the game purpose = 

The advantages OF ship saetlind exe 16 Epio, 
its senattivity to drop-by-drop changes of composition 
and concentration in the eluate, and its presentation 
of the eluted compounds in series on pe where 
they may be identifled or estimated with normal 
reagents of paper chromatography. 

The & (Fig. 1) consists of a kymograph 


motor drum, two rubber-covered rollers on which 
the drum rests, and a further pair of rollers which 
serve to maintam a alight tension on the filter paper 
strip. 

A strip two inches wide is drawn by the revolving 
drum from a freely suspended roll of _peper, through 
the peired rollers and under the dripping point of the 
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chromatographic column at the minrmmum speed oon- 
sistent with the collection of separate drops. 

The spote, which dry as they are carried along, 
are then treated with suitable reagents. The develop- 
ment of ninhydrin colours wrth amino-acids can, for 
example, be achieved by passing the dried paper 
through a solution of that in acetone and a 
heated ‘tunnel’ as illustrated in Fig. 1. For quantita 
tive A ees oer enna Sed Men 


"Mas alee 

a dauid neher uf doo aes to DA Guo re 
a continuous strip of filter passing around two 
drums is for the. . A wider paper is 
reco for this method, as it 1s then possible 
- to move the dripping point at the end of each oom- 
pleted circuit, and continue the collection of drops 
in perallel-lines without changing the paper each 
time. 

E. A. Burn 


1 Dewar, R. À., and Gunew, D., Neture, 179, 1245 (1957). 


Variation of the Horizontal Force, near the 
Magnetic Equator 


Srxaa November 1955 a magnebio obeervatory has 
been in era d at Univermty College, Ibadan 
(lat. 7° 26’ N., long. 3^ 54’ E.), 2° $4’ south of the 
.magnetio equator. Between November 25, 1956, and 
January 22, 1957, photographic recordings of the 
variation of the horizontal component H of the Earth's 
magnetic fleld were made for & period of a week at 
each of nine fleld stations between lat. 6° 36’ N. and 
13* N.; that is, between about 3° north and 8° south 
of the magnetic equator. Records were taken with'& 
simple temperature-compensated variometer, and 
were supplemented by frequent QHM readings. The 
whole period was relatively quiet magnetically, and 
the records at all stations included a number of 
quiet days. 

The daily range of H, taken as tho difference 
between the mean values for an hour around the 
times of maximum &nd minimum, was found for 
each station, and compared with that for the base 
station at Ibadan. Although the ratio of the ranges 
at the field and base stations varied considerably 
from day to day, the mean yalue of the ratio shows 
@ smooth variation with latitude. 
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In Fig. 1, curve I shows the mean of the ratio 
‘for quiet days, curve II for all days, and curve I 
the magnetic dip, against latitude in each case. 

It is clear that, at the December solstice at least, 
the region of maximum range of H is about 0-b° 
south of the magnetic equator. The curve shows 
some asymmetry about this maximum. Under quiet 
conditions the maximum i8 about 1-8 times 
that at stations only 8° to the north or sotth. 

The form of the daily variation curve also varies 
markedly with latitude. Fig. 2 shows this, each 
curve being the mean of six days. South of the mag- 
netic there is & rapid rise from e minimum at 
about 0500 hr. (local time) to a maximum at 1200 hr., 
followed by a slow decline; oloee to the magnetio 

the curve is symmetrical with & maximum 
at 1100 hr.; and to the north there 1s a slow rise 
from midnight to-a maximum at about 1000 hr., 
followed by & rapid decline to & minimum at about 

1800 hr. 

If the degree of asymmetry A is expressed as the 
difference between the values at 0500 and 1800 hr. 
divided by the daily range, A is found to vary 
linearly with latitude. 

It does not seem possible to explain these changes 
in the form of the daily variation curve in terms of a 
lunar influence on a solar diurnal variation. It is 

that a satisfactory explanation can be 


. found in the superposition of the effects of & narrow 


equatorial electro-jet, localized at the 
magnetic equator or very near it, 
on & more general fleld which varies 
ix teris with latitude in phase 

Spon in magnitude 

On many oocasions even on quiet 
days, fluctuations in H are observed 
which are ooincident in time and 
similar in form at the base- and fleld- 
stations;  theee appear similar to 
those reported by Chapman and 
Bartels'!. The amplitude of these 
fluctuations at a station 0-5? south of 
the position of maximum daily range 
has a mean ratio of 1:80 to that 
at the pase-station. As this is higher 
than the ratio of the daily ranges 
at the stations, it suggesta that 
whereas the daily range may result 


North 
latitude” 


T5* 


192 


from & superposition of the jet effect on a general 
field, the fluctuations arise i from minor 
fluctuations of the electro-jet iteelf. 

The rapid change im daily range with latitude 
eer ee ee 


variation in the vertical component Z óf the magnetio 
field at Ibadan. The mean quiet-day range in Z 
varies seasonally from about 407 bo 80y, and is fairly 
constantly about 0-6 of the daily range of H. This 
indic&tes an origin in a current gystem the 'oentre of 
gravity’ of which is well to the north. Ibadan 
Pedro UP not Pireony indar the electo Jet, but 
iently close to it for ite affects to predominate 
in the daily variation. f 
A parallel investigation of the variation of Z with 
latitude is being undertaken shortly, and it is hoped 
that this will give more detailed information on the 
location and extent of the torial eléctro-jet. 
‘ N. 8. ALBSXANDHR 
CO. A. ONWUMBOHILLI 
. Physics Department, 
University College, 
Ibedan. 
May 18. 
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Electron 
mmon 


A Frequency Comparator usin 
and Proton Resonance in a 
Magnetic Field 


High microwave frequencies may, with advantage, 
be measured by utilizing electron and proton pare- 
magnetic reson&noeg.in & common magnetic field. 
For this purpose the free radical diphenyl trinitro- 
phenyl hydrazyl, which has one of the strongest 
and narrowest lines yet reported}, is suitable for 
the electron resonance sample. The protons in 
water containmg a trace of a paramagnetic salt 
provide the most suitable substance for the proton 
reson&noe. 

The method of frequency measurement at, say, 
85,000 Mo./s. is as follows. The magnetio field is 
varied until & signal is obgerved, fram the electron 
resonance. This will be at about 12,000 gauss. This 
field is than measured by means of & Tesonance 
fluxmeter. If the common’ magnetic fleld is 
Lon e small range in synohronism with 
X-d ion of a cathode ray tube, it is possible to 


superimpose the proton and electron si with 
considerable precision despite’ small i ilitiee in 
the magnetio field. 


When this has been done the ratio of the two 
frequencies depends on the ratio of the two gyro- 
io ratios .Ye/Yp — 058.6. In this way a oon- 
quarts orystal calibration pointe may be used to 
read the lower frequency ; and by means of the 
multiplying factor 658-5, converted to the microwave 
frequency. Alternatively a quartz harmonio generator 
may be used, of fundamental frequency 10*/658-5 
Mo./s., and this will provide markers at 10* Mo:/s. 
intervals, where n is a convenient integer. T 
The accuracy of the system has yet to more 
fully i i but it wotld appear that the 
most fundamental limitation is the rather wide line 
of polyorystelime hydrexyl This has a width of 
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8 Mo./s. so the setting accuracy would be of the order 
of 0-8 Mo./s. Howe¥er, there may be better materials 
available, such as aznimophenyl-aminium perchlorate, 
which is reported* às having a line width of about 
I Mo./s. Sodrum in ammonia? could also be used 
but has preotical difficulties. Its lime width is 
reported as about 0-2 Mo./s. Another very practical 
limitation is the uniformity of the magnetic field 
required to render the fleld common to both 
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Use of *Nobecutane' In attaching Skin 


Electrodes 
In ci ph paar aap a experimentation, various '* 
types of el are used attached to the surface 


of the body. These are commonly attached by rubber ` 
bands, strips of adhesive plaster or some kind of 
cement, At the R.A.F. Instrtute of Aviation Medicine, 
three of electrode are being used which require 
Wedel uicti feud ea 

. (1) For routine electrocardiograms in the aocel- 
eration research department, small silver disks 
1-5 cm. in diameter are used attached to the front 
of the chest for the V-leads and to the back for the 
Duchogal and Sulzer method in vector cardiography. 
Contact with the akin is limited to the circumference 


. of the disk, the centre ition being recessed and - 


containing electrode jelly. These electrodes and 
their leads are subjected to fairly severe strain 
when the subject is having accelerations of up to 
7G applied. An adhesive was required which would 
hold the electrode firmly in position and yet allow 
movement of the part and withstand a fair pulling 
strain. 

(2) In the olimatic research unit, i ta 
required the attachment of heat-flow di and 
thermocouples to the akin which would be submerged 
in water, thus a- strong adhesive with waterproof 
qualities was essential. After trying several methods 
of attachment a trial using ‘Nobecutane’ was oom- 
menoed. 


For the attachment of eloctrocardiographio eleo- 
trodes, ‘Nobecutane’ proved highly sati . 
The electrodes were quickly applied and the time 

in prepering the subject was out down oon- 

ly. The breaking strain of a film of ‘Nobe- 
cutane’ was tested by attaching an electrode to the 
volar aspect of the forearm with a film of *Nobeoutane' 
0-01 in. thick and adding weights until the electrode 
was detached. In five such testa, the weights required 
to pull off the electrode were 2-0-2-5 kgm. : 

In all, some fifty centrifuge runs have been carried 

out using electrodes stuck on with ‘Nobecutane’ with- 
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go T ponme oi ‘Bome subjecta Have had electrodes 
to the flexure at the elbow for two days 
while performing their normal Work and 
without ‘any detachment. The best method of 
attaching the electrodes has been found to be by 
paintmg the circumference of the disk with ‘Nobe- 
outane’ solution and fixing to the skin; when this 
has dried, the whole is given a film of ‘Nobecutane’, 
using the spray. . 

The experiments utilizing heat-flow disks and 
thermocouples required from gix to eleven of each 
type of electrode to be attached to a subject, who 
was .then immersed in a bath of water ( 
$4—40^ C.) for a period of 2-8 hr. The method used 
to attach the heat-flow diska was to place them in 
contact with the skin, cover with a layer of gauze 
and spray the latter with ‘Nobecutane’, thus leavmg 
the heat-flow disk in a waterproof compartment. 
The thermocouples were placed in contact with the 
skm and *Nobeoutane' yed over them. To date, 
izey gunk: Repdr LAM, have Dean caeca cas wok, 
out detachment of any electrodes and there was 
no evidence of any leak of water. In some mstances 
the thermocouples were covered with a of dry 

"Nobocutane' 


of the 


. trodes remained dry and attached. : 

Only one akin reaction has occurred in the series. 
This was & local urticarial reaction at the mite of 
attachment of the electrocardiogram electrodes. 
However, when this subject was afterwards scratched 
with electrode jelly alore, a similar reaction occurred ; 
thus ii is unlikely the reaction is due to *Nobeoutane'. 

Hence, it appears that ‘Nobecutane’ is a very 
satisfactory material for the rapid attachment of 
electrodes which are required to withstand strain, 
while for underwater electrodes it is the only sub- 
stance 80 far encountered which will fulfil the 
necessary requirements. 

The ‘Nobecutane’ for this trial was kindly supplied 
by Mosars. Evans Medical Supplies, Ltd. 


M. Kannapy BROWNE 


R.A.F. Institute of Aviation Medicme, 
Farnborough, Hanta. 
April 1. E 


Influence of Post-Irradiation 
Administration of Methionine 
on the Levels of Deoxyribonucleic 
Acid in Bone Marrow, Spleen and 
Liver of Rats 
EXPMRIMNNTAL evidence has been accumulating in 
recent years to suggest an rmportant role of methyl 
groups in the formation of nuoleio acids. 
the principal sources of methyl groups for the animal 
organism are methionine and choline. The organism 
can synthesize the methyl from simple 
precursors, such aa glycine, serine and ‘formate’!. 
Studies from this laboratory* have demonstrated 
that methionine, which contains an active S-methyl 
group, is very rediolabile and is destroyed both 
in the sn vivo and in the im vuro experimenta, 
following ‘to ionizing radiations. Post- 
irradiation ini ion of spleen and bone marrow 
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homogenates has been found to counteract the lethal 
and other biological effects of ionizing radiations in. 
mice’, and it has been postulated‘ that these act 
through & humoral agent present in the extracta. 
In view of these findings, coupled with our own 
resulta on radiolability of methionine, it was oon- 
sidered necessary to investigate if post-irradiation 

ini ion of methionine offered any protection 
at all against radiation exposures. Binoe impairment 
of nuoleio acid gyntheeis following X-irradiation haa 
been, well eeteblished*, any substance having a 
modifying influence on the primary radiation legion 
should have a beneficial inftuence on the levels of 
nucleic acids. This criterion has been used here to 
assess the possible protection and therapeutic effecta 
of methionine ini half an hour after 
total-body X-irradiation. 

The experimental animals consisted of male 
Wistar albino inbred rate 2-2} months old and 
weighing 200-250 gm. These were maintained on a 
standard- laboratory diet and water ad libitum. The 
rate were given a single total body X-irradiation of 
600 T., dorsal and ventral sides gettzng 300 r. each. 
A 'G. E. Maximar’ deep-therapy unit, operated 
at 220 kV. and 10 mamp. with 0-5 mm. copper and 
1-0 mm. aluminium filters, was used for i isting the 
animals. The distance of the animals from the target 
was about 35 cm. and the doee-rate was 50 r./min. 
m air as determined by a Victoreen dosimeter. 

The rata were divided into five groups of mx animals 
each. The first group served ag controls, whereas the 
second group received methionine only (without irra- 
diation) and the third group received 600 r. total-body 
X-ray irradiation only. In the second group, an 
aqueous solution of methionine (1 mgm./ml.) was in- 
jected intraperrtoneally in a single dose of 5 mgm./ 

body-weight, 24 hr. before killing. The animala 
of the fourth and fifth groups received total-body 
irradiation and in addition received 5 mgm. /kgm. 
body-weight of methionine intraperitoneally 30 mun. 
after and before irradiation respectively. The 
irradiated groups (8, 4 and 5)-were killed 24 hr. after 
X-irradiation. Food was withheld overnight prior 
to killing m controls as well as m experimental 
animals. The rata were killed by ether inhalation, 
and the liver, spleen and bone marrow quickly 
dissected out and nucleic acids estimated by 
‘Schneider's modification! of Schmidt and Thann- 
hauser’s method’, as described by Baxi et al. (loc. ctt.). 
Ph determinati 


The results, giving the levels of deoxyribonucleic 
acid in lrver, spleen and bone marrow in irradiated 
and methionine-treated irradiated rata, are given in 
It will be noticed that the total-body 
X-irradiation brings about & fall in levels of deoxy- 
ribonucleic acid in all the tissues studied and that 
Table 1. INFLUENCE oF AD OOeTRATION OF MTHIONINR OX THA 
LEYES OF DEOXYRIBONUGLEIO ACID Of Bowe MARROW, SPLEEN 

AND Livan oF IRRADIATED Buss 
Nueleto acids expressed as mgm. P/100 gm. wet weight 








Group Liver Spleen Bono marrow 
trols 19-40 96-50 256-0 
Metalonine gron 17 30 89 00 123 0 
X-Irradia 16 80 25 90 31 00 
X-rays + methionine 
į hr. after) 38 80 46 20 126 6 
-rays + methionine 
(4 hr. before) 23 20 $7 30 893 
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the administration of methionine either before or 
after irradiation ig able to aheok the fall to some ex- 
tent. Post-irradiation admmistration of methionine, 
however, appears to be more effective in this respect. 
The fall in level of deoxyribonucleic acid m post- 
irradiation methionine-treated anrmals was 50-0 and 
-' 61-6 per oent respectively m bone marrow and spleen. 

‘The corresponding figures for irradiated animals with- 


and 71:8 per cent. The fact that post-irradiation 
administration of methionine is more effective in 
arrepting the fall i nucleic acids levels caused by 
exposure to radiation than the pre-irradiation treat- 
ment can be explained on the bass of the radio- 
lability of methionine reported previously*. - 
In & previous communication sio tha laboratory 
(Baxi et al., loo. ott.), i iut saagad that Ier distqu 
causes depletion ne ‘nuoleio acid levels in two Ways : 
(1) by destruction of preformed oells with a oon- 
sequent catabolism of nucleic acids contamed in 
them ; ‘and (2) by impairment of the-nucleio acid 
syn mechanism itself. Methionme has been 
known to play a dual part in the body, first by 
aiding tranamethylation processes, and secondly by 
participating in the synthesis of creatine and thus 
influencing the process of phosphorylation.  Sinoe 
both these processes are vital for the synthesis of 
nucleic acids, it appears likely that replacement of 
methionme helps in keeping the nucleio acid syn- 
thesizing mechanism im order and thus exerts 4 
therapeutic influence on radiation injury. 


1 Du Vigneand, V., Proc. Amer Phu. Soo., 98, 127 (1949). Du 
vy. i ir ade T $. 


: 8 . H., Soienos; 287 (1950) 
D., and D. B., J. Amer. Chem. 3317 
1950). Jonson, B., and Mosher, W. A., ibid., 78, 3816 (1960). 
, Baranit, W., ai Walsh, A. D, J. Biot Gham , 879 (1950). 
Wi À., Mrwyn, D., and Sprinson, D. B. mer. Chem 
Soe., 78, 3316 (1050). 
"Kumta, U. 8., Gumani, 8 D. and Bahastaludho, M. B, Current 
Sa, 14, 30% (19065) ; J Ser. Indum. Res. (Indra), 150, 45 (1056) ; 
160, 25 and 111 (1957). 


Robson, M. J., and Hiärodgo, J XL, J. Lab. Oha. Med, 37, 
a 
* Jacobson, L. O., Cancer Res., 18, 315 (1062). 
olmes, B ML, Brit. J, Radiol., 90, 450 (1047); 83, 487 (1040 
za B., Arch Bicohem., $0, 90 (1901), 8h dipper, TE A ane FT i )i 
00M J. fL, Cancer, 4, 363 (1 J, 
X. D., Nerurkar, M. K., Ranadive, N Dat tne M B: 
Ind. J. Med. Soi., 10, 710 (1056) 


Effect of Anglotonin on the 
Distribution of Sodium, Potassium and 
Water in the Rat 

Brupras of ‘Prtressin’ in the bilaterally nephrectom- 
ized rat have shown that this extract causes & shift 
of sodium and water out of the extracellular fluid 
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epinephrine and norepinephrine’. With all these 
agents, reverse shifts occur during the decline of the 
blood pressure back to normal. Based on our inter- 
pretation of these and other similar experiments, 
we have suggested the theory that the regulation of 
blood preesure depends, inter alia, on the sodium 
transfer . We have conmdered potassium 
to be of leas importance than godrum in this regulation, 
since shifts of this ion are usually ponsiderably lees 
in total amount. ripe doe e ADD D 
present findings with angiotonin (hypertensin) in 
which sodium shifte were not accompanied by any 
inverse shift of ium. 

The pressor of angiotonin is known to be 
magnifled by previous (at least 24 hr.) nephrectomy. 
Thus, all rata in these ta were bilaterally 

i and only 24 hr. later received inulin 
(12 mgm./100 gm., for measurement of extracellular 
fluid volume) intravenously. After two hours of 
equilibration, & basal femoral artery blood sample 
(0-6 mL) was obtained, the teet agent injected and 
two further blood samples taken. were 
analysed chemically for inulin’ and for sodium and 
potassium by flame photometry. A continuous 
femoral artery blood-pressure was recorded electro- 
manometrioally. 

In the first expermment, 10 unita of angiotonin in 
0-2 mL of saline was infused over a 80-seo. interval 
in & test group of 10 rate ; galine alone in 10 controls. 
The second blood sample was drawn 20 seo. after 
the start of the infusion while the pressure was riging, 
the third at 50 sec., at the peak of the pressure curve. 
The second expermment was identical except that 
blood was drawn at 80 and 120 sec., on the falling 
curve of preesure. Fig. 1 shows that blood pressure 
and extracellular sodium form imverse curves. 
Potassium did not shift. 

The third experiment was similar except that 
50 mU. ‘Pitressm’ was infused. The seoond blood 
sample was taken at 50 seo., the third at 90 sec.— 
pointe on tho rising curve of blood pressure compar- 
able with those m the first angiotonin 
Table 1 compares the resulte with ‘Pitreasm’ aa 
angiotonin. Both agente olearly shift sodium and 
water oùt of extracellular fluid but differ m their 
effect on potassium since this ion is unaffected by 
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Tablo 1. SHIFTS oF SODIUM, POTASSIUM AND WATER (WITH ÑTANDARD HRROR) MEASURED DURING THE RISE OF BLOOD-PRESSURE INDUCED BY 
ANGIOTONIN OR 'PITREMMIN'IN THE RAT. THE SECOND AL OHOSEN FOR BAGH AGENT APPROXIMATES TO THE TIXE if WEICH PRESSURE 
was ATTAINED 
. Anglotonin ‘Pitreesin’ 
0—£0 seo change 0—50 sec. change 0—50 sec. change 0—90 sec. changes 
Diastolo blood preasure c 041 — 441 —1zr1 —8 44 
(mm. ) T + 24 + 2 + 38 + 4* 08 4+ 2* +75 +2* 
Ta [^] +0 58 + 0-80 T 0-10 + 0-46 1 +0264 0 65 —04140 65 
volume (ml /100 gm.) T + 0-44 + 0-54 — 1:160 + 0 40 — 0537 0-04 — 0-80 + 0-45 
Plasma sodium C +01 40:8 —131 +07 —07 403 — 05 +07 
Ageu ) T —09 +08 —39 413* —21 o —40 404° 
po [^] — 0-29 +006 — 026 + 0-07 —037 401 —044 011 , 
m.equiv./L) T — 0-38 + 0-10 — 0 25 +4001 —0 09 —- 0:10 +027 + 0-10* 
sodrum [^] +105 + 45 — l4 4 70 + 18 + 85 —19 474 aau 
{ .[100 gm.) T +424 78 — 815 + 84* — 964+ 97 —215 + TOT > 
7100 gm.) T Zi ETET ciii Yet C 
A gm. -7- —18r = 
o. of animals m 10 8 











&ngiotonm. Similar résulta have been obtamed with 
vasoactive drugs in the dog, supporting our oon- 
clusion that sodium shifts are mtimately-ooncerned 
with blood-pressure regulation. 
We are grateful to the Ciba Co., Ltd. (Montreal), 
for support of this project. The angiotonm was 
ied by Dr. F. M. Bumpus, the 
‘Pitressin’ by Dr. D. A. McGinty (Parke, 
Davis and Co.). 


SYDNEY M. FRIEDMAN 
Cowstanca L. FRIEDMAN 
Mrivosuri NAKABSHIMA 


t of Anatomy, 

University of British Columbia, 

Vancouver, B.C., Canada. 

March 18. 

dT Ced Nakashima, M., and Friedman, C. L , Ofre. Research, 
* Friedman, 8. ML, Friedman, O. L., and Nakashima, AL., Circ. Reseereh, 
1 Friedman, B. ML, Nakashima, 3L, and Friedman, O. L., Areh. Int. 

Pharmacodyn., 110, 170 (1057). 
* Friedman, B. M., and Friedman, 0. L., Abstracts X Xth Int. Phymol. 

Congress, Brussels, 1956, p. 313. 
3 Higashi, A., and Peters, L., J. Lab. and Clin. Aed., 85, 475 (1050). 


Metabolism and Metabolic Effects of 
Thyroglobulin 


INJECTION of beef or hog thyroglobulin into experi- 
mental animals causes an increase in basal metabolic 
tate and antagonizes the action of antithyroid drugs. 
These effecta are similar to thoee following the in- 
jection of thyroxine. There is yet no 
explanation for the fact, reported by various workers!, 
that these thyroglobulins are more effective than can 
be accounted for by the hberation in the body of 
the thyroxine they contam. More recent observations 
have demonstrated the varying ability of different 
species to remove homologous and hetero 
thyroglobulis labelled with iodine-181 from the 
circulation’. An attempt is now bemg made to 
correlate the metabolism of different thyroglobulins 
with effect on the basal metabolic rate at the same 
dose-level. This comrnunication concerns the absorp- 
tion, metabolism and metabolic effects in the rabbit 
of purifled dog thyroglobulin. 

The thyroglobulin was ‘prepared by fractio 
Precipitation of gland extracts with ammonium 
sulphate, the final solution being freeze-dried. For 


use it was diluted with a suitable amount of similarly 
purified material, labelled in tiro by administration 
of iodme-181. The relevant analytical data were as 
follows : 


Iodine content (Lelpert method) 0-6 per oent 
Todinated components apd erent by a combination of proteolyuis 


tography) 
P peer uf opa omt 
Di-iodotyroa ne 470 
Mono-10dotyrosine $3 0 E 
Iodide 85 OC, 
Unhydrolysed material 18 ,, 


Fig. 1 shows the plasma levels of radioactivity 
after administration of the labelled dog thyroglobulin 
(50 mgm.fkgm.) by various routes, and Fig. 2 
represents the ding effects on the basal 
metabolic rate. Absorption of the protein from the 
peritoneal cavity was rapid (95 per cant of the dose 
appeared in the plasma after 5 hr.) and the rate of 
clearance of radioactive material from the blood 
thereafter was similar to that folowmg intravenous 
mjeotion (Fig. 1). From a subcutaneous site, how- 
ever, radioactive protein entered the circulation at a 
very slow rate, so that a peak value of about 80 per 


Doso [n blood (per oent) 


Time after administration (hr.) 


Fig. 1. Piaama levels of vity in rabbits after administra- 

&on of labelled dog thyroglobulm (50 mgm. ) by various 

routes: x --- xX, Intravenous; &übontaneéous ; 
O—-O, Intraperitoneal; A—— A, oral 
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Change in basal metabolic rate (per cent) 


. thyroxine (3: 1. 
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Fig. 2. in the basá! metabolo fate produoėd i tabbata 

by dog administered by various routes: x—— x 

intravenous ; O—O mboutenoou i O--- , intraperitoneal 


cent of that mjected was present in the blood two 
to three days later. No radioactive protein appeared 
1n the plasma from the oral route—mdeed the maxi- 
mum amount of radioactivity found m the circulation 
(at 4 hr.) was lees than 0-4 per cent of the dove 
given, and oonsisted of a mixture of iodide and 


rabbits were not thyroidectomized, a proportion of 


' the minute amount of labelled thyroxine present 
` musb have been due to & turnover of radioactive 


iodjde by the gland. On the whole, the basal meta- 
bolic rate rise began on the day of &dministration 
of the thyroglobulm (Fig. 2). After imtravenous, 
Pei alae A dro UAR. ore 
of evente was very sunilar, with a maximum increase 
of 25-30 per cent in about two days, slowly declining 
after three to four days. Oral administration of the 
thyroid protein produced a armilar but leas consistent 
rime in oxygen consumption. A comparable dose of 
purified plasma globulins (50 mgm./kgm.) had no 
effect on the basal metabolic rate, so that the 
possibility of a non-specific effect seams remote. 
These experiments heve demonstrated that a 
prolonged rise m metabolic rate follows the admin- 
istration of dog thyroglobulin to rebbrte. It is curious 
that the morease m oxygen ion does not 


~ appear to be directly related to the plaama-level of 
-; thyroglobulin or to the liberation into the plasma of 


the thyroxine derived from rt. About 0-5 mgm./kgm. 
of I-thyroxine was required to produce a comparable 
rige in basal metabolic rate when given intravenously. 
The total amount of this substance in the protein 
was 0-1 mgm./kgm., of which leas than 1 per cent 
could be &ooounted for in the plasms at any time. 
It may be argued that the slow degradation of 
thyroglobulin after injection and the steady liberation 
of ita combined thyroxme are a more effective way 
of stimulating the basal metabolic rate. However, 
the very small quantity of hormone detectable in the 
circulation (2 or 3 ugm. per animal) is difficult to 
reconcile with the effect on, the metabolic rate. 
Moreover, the minute proportion of lebelled thyroxine 
in the while the metabolic rate 
returned to normal levels. 


NATURE 





July 27, 1957 vow 180° 


Detailed results of these experiments and of studies 
with other thyroglobulins will be published elgewhere. 


Department of tal Radiation Therapeutics, 
anro Hessel end DM adie Dae C. 
Manchester 20. March 22. 
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An Icholine-like Salivary Poison in the 


Marine Gastropod Neptunea antiqua 


Iw Noptunea antiqua the salivary glands are large 
organs weighing 1-3 gm. (Fig. 1). The fresh glands 
have a peculiar intense smell, probably due to the 
presence of volatile amines. Extracta of the glands 
(made with water, acetone or ethanol) have a strong 
contracting effect on smooth muscle. When a dose 

to about 1: 100 of a gland was in- 
jected into small fishes (Ctenolabrus, Gadus) or mice, 
the animals died within a few minutes. When some- 
what smaller doses were injected mtraperitoneally into 
mice, the animals survived but developed symptoms 
of heavy stimulation of the parasympathetic system : 
& profuse secretion of galiva and tears. The secretion 
could be abolished by atropine. Glandular extracts 
were tested on the heart of Oyprina! or the isolated 
radula-muscle of Buooimem! and were found to pro- 
duce acetylcholine-like effecte corresponding to a 
concentration of acetylcholine of about 10> gm./ml. 
Unlike acetylcholine solutions the extracts did not 
loge their physiological effects by short boiling at 
pH 9 or by the addition of acetyicholine esterase 
drop of human blood). Pa 
slowed’ very dis&mot spot whi 
a by dipicrylamine? and had an Ryvalue between 
choline and acetylcholine. Sometimes it waa diffloult 
to distinguish this spot from a spot produced by 
choline. The spot could also bo identified by exposure 
to iodine vapours or by pharmacological testing of 
strips of the filter paper. 

In the related species Bucctnum tbe salivary glands 
contain & substance resembling 5-hydroxytryptamine*, 
but no such substance could be demonstrated in 
extracts of the Neptunea glands. Murexine, the 
choline ester found in the hypobranchial gland of 
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Mures trunoulus, has strong nicotine-like effects but 
almost no muscarinic effects’. For that reason the 
physiological effecte from extracts of the Nepiunea 
glands probably are not due to the presence of mur- 
exine. In Hokkaido in Japan food poisoning has been 
caused by eating Neptunea orthritica, and it was 
found that only the salivary glands and no other 
parta of the mollusca were poisonous’. 

Neptunes, like Bucotmem, is a carnivorous animal, 
but ita feeding habits are not known. Presumably, 
the secretion from the salivary glands is used to 

‘paralyse other animals which serve it as prey. 
RAGNAR FiNGH 
Marme Zoological Station, 
Kristineberg, 
and 
Department of Zoophysiology, 
University of Lund, 
: Sweden. 


April 8. 
! Welsh, J. H., Nature, 173, 055 (1054). 
* FAnge, R., and Mattisson, à., Ark. Zool. (1n the presa). 
miii E-B., and Grahn, 3L, Acta Chom. Sosmd., 7, 006 
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‘Welsh, J. H., J. Mer. Biol. Asoc. U.K., 3$, 193 (1058). 
* Hurpamer, V., and Benati, O., Biochem. £., 884, 66 (1963). 
* Asano, M., Bull. Jap. Soo. Sol. Fisk., 17, 283 (1082). 


Action of Copper on Mammalian 
£-Glucuronidase 

Ix studymg the inhibition of pertually purifled 
Mammalian 8-glucuronidase by heavy metal ions, 
we have found that the cupric ion is a moderate 
inhibitor, and is potentiated by cysteine. This action 
of cysteine appears to be limited by the formation 
of oystine, since the latter reverses mhibition by 
copper and by other metals. Sodium bisulphite and 
ascorbic acid were therefore examined as alternative 
reducing agents. Neither of theee agente by iteelf 
had any effect on the enzyme activity, but they had 


#£-Ghoouonidase (mouse liver) 


Percentage Inhibition 
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an identical action in poteutiatmg inhibition by the 
cupric ion, as shown in Fig. 1; this process was 
instantaneous, there being no increase in inhibition 
on prolonged incubation with the substrate. In the 
presence of ascorbio acid or bisulphite, the inhibitory 
power of Cutt waa of the same order as that of Agt . 
or Hgt+, neither of which was by the 
reducing agente. A feasible explanation of there 
results is that copper inhibition is due to the cuproua, 
and not the cupric, ion. 

These experiments may explain conflicting state- 
menta in the literature on inhibrtion of S-glucuronidase 
by ascorbic acid!, and may have some bearing on 
the inhibition of sulphatase by bisulphrte*. 

When the enzyme B-glucuronid&se waa incubated 
in the presence of cupric 10ns and bisulphite at 37? C. 
for I hr. prior to addition of substrate for assay, the 
inhibition was enormously increased (Fig. 1). It was 
necessary to mcubete all three components, enzyme, 
cupric ion and bi ite, simultaneously, and the 
process was arrested addition of substrate. The 
inhibitory power of and Hgt+ was also increased 
in this type of experiment, but ascorbic acid could 


-not replace bisulphite in this reaction. It is concluded 


that we are measuring here an alteration in the 
actual enzyme molecule. 


G. A. Lrvvy 
C. A. Marsa 


1 Marsh, C. i., Biochem. J. 89 375 (1955). 
"Roy, A B., Biochem. J., 59, 8 (1055). 


Structure of Brain Ganglloside 


THs brain gangliosdes of Klenk! are maorc- 
molecular glycolipids of unknown structure and 
function, composed of neuraminio acid, sphingosine, 
fatty acids, hexoses and a hexoeamme!-*. Structural 
evidence has now been obtained by acid hydrolytic 


cleavage 


isolated and the structure of the repeatmg unit 
formulated. 

A stepwise procedure has been developed by which 
small fragments are succeasively cleaved from the 
water-soluble macromolecule, and separated quanti- 
tatively and gently from the balance of the molecule 
by exhaustive dialysis through ‘Cellophane’. Both 
the dialysable and non-dislysable hydrolytic producta 
are analysed at each step in terms of dry weight, 
titratable acidity, nitrogen, amimo-nitrogen, neur- 
ammio acid, hexosamine, hexose, and reducing sugar, 
partitioned by paper chromatographic and ion- 
exchange ures, and the subfractions further 
hydrol; and analysed. Earlier studies*? have 
demonstrated the hexoses to be exclusively glucose 
and galactose, and the hexosamine to be galactos- 
amine. 

In the present work, bovine bram ganglioside was 

prepared*; as an ash-free fraction (I) homogeneous 
by electrophoretic and ultracentrifuge studies (min- 
imal molecular weight 250,000), completely water- 
soluble, free of phosphatides d 0:07 per cent) and 
of dialysable contammants. (I) contains nitrogen 
2-9 per cent, hexose 24-0 per oent (expressed as galac- 
tose) and galactosamine 10-0 per cent. 

A 2 per cent aqueous solution of (I) ı8 auto- 
hydrolysed at 100°C. for a critical time interval of 


n 


198 


+ 
25 min., then exhaustively dialysed. The dialysate 
contains 66 per cent of the neuraminio acid and 5-2 per 
cent of the galactosamine of (I). The non-dialysable 
reaidue (4) accounts for 80 per oent by weight of (I). 
When (4) is hydrolysed (0-09 hydrochlone acid, 


, 100°O., 50 mm.), then dialysed exhaustively, the 


dialysate contains a further 8 per cent of the neur- 
aminio acid, 24-2 per cent of the galactosamine, and 
15 per cent of the hexose exclusively) of 
(I). The water-soluble non-dialysable residue (B) 
auc ee When 
is e ies (6 N hydrochloric acid, 100°C 
Re ee the balance of the neureminio 


tains the sphingosine and fatty acid of (I) plua 8 per 
cent of the hexose (glucose only). The recovery in 
terms of hexose and nitrogen, taking all the sub- 
fractions together, has been 96:6 and 96 per cent 


respectively. 
The hydrolysis of (A), which removed galactose 
but no glucose, that an intact glucocerebro- 


side might be isolated. Optimal conditions were 
defined as follows: (A) is hydrolysed with 0:09 N 
hydroehlorio acid (sealed tube, 100? C., 16 hr.), then 
dialysed. The resulting non-dialysable residue (C), 
still water-soluble, is further hydrolysed (0-09 N 
hydrochloric acid, sealed tube, 100? O., 5 hr.) The 
hydrolysate, which now contains & tan-insoluble 
material, is dialysed. The water-insoluble material 
is separated by centrifugation and dried 4» vacuo. 
It is eoluble in warm methanol/chloroform (9 : 1), from 
which it forms birefrmgent spherocrystals on oooling 
(25? O.). To date, yields of these crystals represent 
between 26 and 30 per cent by weight of (I) The 
crystals contain nitrogen 1:8 per cent, and hexose 
21-8 per cent (expressed as glucose). Neuraminic 
acid and galactosamine are absent. Their infra-red 
spectrum ig consistent with that of a cerebroside. 
Hydrolysis of & gtucocerebroside would yield 
glucose plus & ceramide. Hydrolysis of the crystals 
(1 N hydrochloric acid, sealed tube, 100° O., 16 hr.) 
liberates the hexose (exclusively glucose). 
remaining water-insoluble residue contains nitrogen 
2-8 per cent, as expected for a ceramide. 

The constant order of release of diatysable oon- 
stituents observed m stepwise hydrolyses, 
namely, neureminio aci galactoeamine, galactose, 
glucose, sphingogine and fatty acids, is suggestive 
of a structural sequence. Furthermore, analysis of 
aliquote of the hydrolytic products at ue steps 


revealed, in addition to a glucooerebroei si rie etii 
of fatty acid—sphingosine, 
galactosamine and galactosamine-neuraminic ia oat 


These and other results suggest that the repeating 
unit of this brain ganglioside is as follows: 


Nearaminie acid nies ERR aud — 
Gala tortus pein ide 
Quale Neuraminio acid Mir ind 
diues — Galactose chew 
Bphingnatne BL 
Fatty acid Fatty acid zs 
Oonst!kueni (per cent) of brain gangtloside 
ted'on the bass Found 
of the above formulation 
Nitrogen 2-06 ad 
Meuramm!o acid $0 5 90-8 
Hexose 24-4 240 
Galactosamine 10:8 10 0 
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The linkages which have not yet been positively 
identified are shown by dotted Imes. There is evidence 
that the constituent cerebroside base is modified in 


stituenta 'facing' ‘one way, and lipid-soluble con- 
stituents ‘facing’ the other, would permit the brain 
ganglioside to function admirably in jones oul 
phenomena occurring at the nerve cell E 
A detailed report of this work will appear elsewhere. 
Bamoa Booom 
Neurochemical Research Laboratory, 
Massachusetts Mental Health Center 
(Boston. sorge Hoepital), 
and Harvard Medical School, 
Boston, Maasachusetta. 
March 27. 
1 Klenk, E, Z. physiol. Chem., 878, 76 (1042). 
1 Bogoeh, Samuel, Harvard University Ph.D. thesis, Apri) 1960. 
* Folh, J , Mat A., and Bogooh, 8., Fed Proc., 15, £54 (1950). 
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Determination of the Sex of Human 
Abortions by Nuclear Sexing the Cells 
of the Chorionic Villi 


Barr and Bertram! demonstrated the ‘almoat 
mvari&ble presence of a specific body m the cells of 
the hypoglossal nuclei of female cate. The sub- 
sequent literature on the subj is large and has 
been very clearly reviewed by ox*. It seems 
possible that the technique of sexing cells now avail- 
able may contribute to the difficult problem of de- 
termining the sex ratio in human abortions, and so 
indirectly to that of the early sex ratio in man. The 
traditional view that, so far back aa can be determined, 
the male to female sex ratio rises hag recently been 
questioned. Further, only a relatively small propor- 
tion, perhaps 10 per cent of embryos of sexable age, 
can be recovered in human abortions; so that even 
in respect of embryos larger than 17 mm. direct 
sexing must be extremely alow and laborious. 

The question of the sex ratio from conception 
onwards in man is of more than academic interest 
at the present time, in that reasonably accurate 
estimates of early ratios are essential for estimating 
the validity of extrapolations from experimental 
animals to man of the importance of sex-linked 
lethal mutations to be expected from increased ex- 

to radiation. 

In a high proportion of human abortions, chorionic 
villi can be found even in decidual scrapings recovered 
at curettage carried out to ensure that debris are 
not left in the uterus after an abortion. Fortunately, 
even if the decidua is necrotic, the embedded villi 
seem to remain viable. Such live villi with cells having 
nuclei which stain perfectly are often present in our 
experience for ao long as three weeks after the main 
products of conception have been lost. 

A series of sections of placente of mature children 
of known sex were examined, and it was demon- 
strated that ıt was possible to determine accurately 
the sex of the child by the presence or absence of 
‘sax chromatin’ in the nuclei of the cells of the 
supporting tissue of mesenchymal origin in the 
placental villi. 
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Fig. 1 

More important and relevant, it has also proved 
possible to ‘sex’ chononio villi recovered from 
abortions at all periods of pregnancy, using the 
nucle: of mesenchyme cells in the sup tissue 
of the vil. he nolet of the eynoyiial and 
of the cytotrophoblastio Langhan's cells covering the 
villi have proved relatively unsuitable for the purpose, 
as they tend to have a very large chromatin cantent 
in the nuclei; this makes determination of the 

inside the nucleus difficult. In addition, the 
’a cells often overlap in cut sections. 

Bo far, only one hundred and thrrty abortions have 
been examined in the t. On average, how- 
ever, between four and five specimens are bemg 
received daily from two units which treat all the 
abortions that oocur in Belfast with the exception 
of the odd case admitted in error or occurring 
accidentally in other hospitals. It is hoped that, 
by the end of the present year, & sufficient number 
will have been examined to be of value in relation to 
the question of sex ratio, at least in respect of abor- 
tions occurring in the eight- to twelve-week period 
which is the most common duration of pregnancy 
at which abortions occur. Ooncurrently, intensive 
recording of case fertility and family history is 
proceeding in respect of each abortion. 

are fixed in the formaln, alcohol acetic 
acid fixative recommended: by Moore and Barr’, and 
sections are stained ss a routme by bssmatoxylin 
and eosin and by the ribonuclease 
method‘. The former is essential for proper identifica- 
tion of tissues and is usually te for identificas- 
tion of nuclear detail, provided sections are well 
cleared of acid and lightly stained. 

Fig. 1 shows & villus mesenchyme oell with typical 
‘sex chromatin’ lying the nuclear membrane. 
The woman had had a sharp loss of blood and clot 
at nine weeks, and probably lost most of the producta 
of conception at that time. She did not, however, 
consult a medical practitioner; in hospital, curettage 
revealed only degenerate decidual tissue and a 
few villi. More than 90 per cent of the nuclei of 
vilus ells counted showed unmistakable sex 
chromatin. 

We are indebted to Prof. J. H. Biggart, who pro- 
vided sections of placenta from children of known 
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Bex, eo that our recognition oould be checked, and 
to Dr. J. G. Gibson for much help and advice. 


Department of Social and Preventive Medicine, 
The Queen's University of Belfast. March 28. 
1 Barr, AL L., and Bertram, H. O., Nature, 163, 676 (1049). 
*Lemox, B., Soot. Med. J., 1, 97 (1086). 
* Moore, K. L , and Barr, M. L., Ads Anat., 81, 197 (1054). 
* Lennox, B., Stein Tech., 31, 107 (1056). 


Isolation and Cultivation of 
Zooxanthellae 

A REMARKABLE characteristic of tropical coral reefs, 

and indeed to some extent of shallow marine waters 
is the profusion of single-cell, yellow-' 

green algae (the so-called symbiotic zooxanthellae) 
that live within a wide variety of radiolarians, 
ocalenterates, molluses, bryozoans, worms, ascidians, 
etc. With a few exceptions, the definite taxonomic 
status of zooxanthellae hag been difficult because of 
their somewhat generalized morphology and because 
of the absence or elusive nature of a motule phase! ; 
only Kawagut‘ has reported seeing motile forms. 

If, foll on the work of Kawaguti, zooxan- 
thellae could aoka from host animals, grown 
serially in becteria-froo culture, and their nutritive 
and re characteristics studied in viro, not 
only should their identity in each case be ascertain- 
able, but also possibly clues as to their trophic relation 
with the host. 

We have approached the problem from this point 
of view, using variations of recently developed 


furmg through seria pesak a0 ranihella fom 
a nudibranch (Soyllaea sp.), a Scyphozoan jelty-fish 
(Cassiopeia =p) ana en anemone (Condylactis sp.), 
all common forms collected in waters around Bimini, 
British West Indies. 

The initial moculum was erther a fragment of 
zooxanthellae-contaming host tissue or, more fre- 
quently, & gugpension of zooxanthellae removed from 
such tissue by maceration in a Waring blendor, then 
centrifuged, and repeatedly washed in solutions of 
sterile sea water and of defined antubiotic-treated 
media. In the medium presently employed, inocula 
of 5-10,000 vegetative cells regularly show an abso- 
Jute inorement within 15 days to about 30 million. 

Motile phases were never observed among 
zooxanthellae freshly taken from the host's tissue, 
nor in the host’s enteric fluids. However, after 
one to four weeks in continuous low light, many algal 
cells of the inoculated culture tubes gave rise to 
motile forms the concentration of which at times 
reached ‘bloom’ ities Motile cells derrved 

and Oondylactis zoo- 
xanthellae were anequiveodlly observed to be 
tea of the Dinophycean group, that is, they 
showed (a) & transverse girdle, (b) two flagella, one 
enclosed in the girdle and the other extending back- 
wards, (c) a characteristic spiral motility. In vitro 
reversion of motile cells to the vegetative type was 
observed repeatedly, and suooeemive transfers are now 
routine in our laboratory. 

Idemtification of these zooxanthellae as dmo- 
flagellates supports quier oonolusiong of Hovaase* 
and of Pringaheim' for corals based tentatively on 
the morphology of resting cells, and of Kawaguti‘, also 
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for coral zooxanthellae, based on observation of 
motale cells. On the other hand, whether zooxanthellae 
of all algse-harbouring animals fall mto one or mto 
multrple taxonomic groupe, may not yet be said, 
nor whether they vary according to the season of the 
year or to local conditions. 

Being able now to grow zooxanthellae ‘serially 
in vitro suggests an avenue toward the posable resolu- 
tion of some nutritive and general ecological problems 
pertaining to this wideepread, perhaps fun: tal 
plant—animal relationship. Work in this direction, 
ag well as on the ecological distribution of zooxan- 
thellae, continues. Details of the isolation and serial 
culture of the zooxanthellae described above will be 
published elsewhere. 

We are grateful to Dr. C. M. Breder, director of 


-- tho„Lerner Marine Laboratory, Bimini, B.W.I., for 


having måde the facilities of that mstrtution avail- 
able to'us. We wish fo express our thanks to the 
National Geographic Society of Washington, D.C., 
for having aided in field work which led to the 
initiation and development of this programme. 
PAUL A. ZAHL 
JOHN J. A. MoLAUGHLIN 
Haskins Laboratories, New York City. IL 
St. Francis College, 
Brooklyn, N.Y. April 2. 
1 Keeble, F., and Gamble, F W., Quart. J. Mier. Soi., 51 (1907). 
' Hovasse, È., O.R. Acad Soi., Paris, 306, 1015 (1987). 
* Pringsheim, B. G., Pwd. Stax. Zool. Napok, $7, 5 (1055). 
* Kawaguii, B , Palso Trop. Diol. Stat. Studies, 2 (4), 675 (1044). 


' ode 13. J. å., and Droop, M. R., Arol. Mükro- 
biol., $5, ia aop Ln 
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Leaching of a Flower Inhibitor from: 
<., Late Varieties of Peas 


Barber and Paton42 concluded from i 
experiments between genetically early and late 
varieties 'of garden peas (Pisum satwum) that the 
dominant Sn gene causing late flowering is responmble 
for the production of a substance delaying flowering. 
This inhibitor passes into the plumule from the 
cotyledons over & period of 10-14 days after germ- 
mation. taken soon after germination 
usually flower at a lower node than those taken later, 
or than whole plante. This effect is most marked in 
short-days, since the delay m flowering produced by 
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MODE OF FIRST FLOWER 





DURATION OF §EACHING DAYS 
on lines of nods of first flower on | 
dates. Arrows indicate the 05 per cent oon- 
limits ^f the intercepts made by the unes 


Flg. 1. time 
for different cutting 
fidenee 


on the yarns 
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Table 1 














the Sn gene is the greater the shorter the photo- 
period (Barber and Sprent, unpublished work). 

Numerous sttempta using outtings for bioassay 
have’ been made in order to isolate the inhibitor- 
hormone. These attempts have involved soakmg 
young cuttings in weak solutions of a variety of 
chemical substances. In some of the experiments it 
has been noticed that controls soaked m water flower 
at & lower node than thoee planted directly in the 
Soil This effect was investigated further using the 
late variety Greenfeast in & factorial experiment 
combining cuttiigs taken at 6, 11, 15 and 20 days 
after mation and soaked in water for 0, 4, 8, 
12 or 16 days before planting into the soil The 
experiment was carried out in-summer under natural 
photoperiod (about 16 hr.). The resulta for node 
of first flower are shown in Fig. 1, with the i 
of variance in Table 1. It ıs clear that thb leaching 
of young cuttings leads to flowermg at a lower 
node. 


In order to analyse the effect more precisely, 
regreasion lines of node of first flower on time of 
leaching are given in Fig. 1 and the regression analysis 
of variance in Table 2. The slopes of the regression 
lines show that the leaching effect is greatest if the 
cuttings are taken 6-11 days after germination (at 
this stage two to four mternodes are fully expanded). 
These relationships are, of course, responsible for 
the significant interaction between tume of leaching 
and date of cutting. ] 

In addition to node of first flower, the cuttings 
were scored for vegetative growth as measured by 
shoot-length, number of expanded internodes, node 
at which the first leaf with four leaflete is produced 
‘and on an arbitrary general growth soele. No oorrela- 
tion of any of these quantities with node of first 
flower was observed. The resulte, therefore, are best 
explained by the leaching out of a flower-mbibitor 
which is still in & labile phase following transport 
from the cotyledons. After 16-20 days from germina- 
tion, the inhibitor becomes incorporated. into the 
cytoplasm and can no longer be removed. At this 

stage soaking in water has no effect on flowering of 
Marce Analyses to identify the substances leached 
out of the young cuttings are being carried out. 


Table 2 BEGRESSION AWALYSEB OF VARIAKOE 

















1 4 41 0 1 per oent 
3 0 63 50 m 
20 017 

1 8 69 01 ” 
3 100 ns. 
20 0-38 E 
1 0 56 100 ,, 
3 0 42 n.s 
20 0 15 

1 0 09 ns. 
3 011 n.s. 
20 0-26 
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We wish to acknowledge financial aseistance from 
the Rural Oredite Division of: the Commonwealth 
Bank of Australia. The work was carried out while 
one of us (J. &) held the I.O.I.A.N.A. Research 
Fellowship of the ‘University of Tasmania. 

JANET I. SPRHNT 
H. N. BARBER 
University of Tasmania, 
Hobart. March 25. 
1 Barber, H. N., and Paton, D. AL, Waters, 169, 50? (1962). 
1 Paton, D. M., and Barber, H. N., Austral. J.-Biol. Sei., 8, 231 (1965) 
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Partial Enzymic Degradation of 
Tamarindus-Amylold 


HuaaTHD cellulase of Myrotheoum verrucaria! 
degrades the amyloid of Tamarindus indica to a 
product which by means of paper chramatography 
(applying butanol/pyridine/water/benzene (5: 3-2: 
3: 0-45) as & solvent and developing for a week) 
oppaan to contain at least eight oligosaccharides, 

f them oocurring as the main products. These 
three oligosaccharides, A, B and O, could be shown 
to be a hepte-, an octe- and a nana-saccharide 
respectively, and are composed of 4 glucose residues, 
8 xylose remdues and 0, 1 and 2 galactose residues 
respectively. They are liberated in a molar ratio 
of roughly 2:5:6. The three oligosaccharides con- 
stitute & homologous series; this was confirmed by 
the facta that: (1) the values of log Rr/(1—Rr) 
lie on & straight line when plotted against degree of 

polymerization’, and (2) the values of [Minjn, 
when plotted agamst (n —1)/n, lie on & straight Ime 
as well’, 

Amyloids from seeds of other plant 
be hydrolysed by cellulase. On paper eee 
pis oli des from the ary ici ee 
ropaeolum mazus, Cyclamen hybr., Impatiens 
vai. Hymenaea courbartl, Schotia latifolia) 
have mobilities which suggest that in all mstances 
the ides are the same as those from the 
amyloid of Tamarindus. The ratios in which the oligo- 
saccharides are different for different species. 
Tropaeolum amyloid is hydrolysed by cellulase to 
give the three oligosaccharides in & molar ratio of 
roughly 1:2:10. Oyclamen amyloid gives the 
oligosaccharides A, B, C, and D in a molar ratio of 
approximately 2:7:272. (Oligosaccharide D 
occurs in cellulase hydrolysates of Tamarindus and 
cea copped amyloids ini in negligible amounts, 

amyloid the amount is much 
larger.) 


The specific rotations of the oligosaccharides O 
from the amyloids of Tamarindus, um 
and Cyclamen are: [a] O = 73-05, 74-6° and 
75.0? respectively (o = 1, water). The oarreepondenoe 
: of the specific rotations and of the chromatographic 
behaviour of the oligosaccharides O suggests that 
. they are identical. Oligosaccharides A may also be 
identical, as well as the oli idea B. 

It is apparent that the amyloids of seeds have 
constitutions which are highly interrelated. 

Details of this work will be published elsewhere. 
P. Koonrayn 
Laboratory for General and Technical Biology, 
Teohnical University, 
Delft. March 21. 

1 Kooiman, P., and Roelofsen, P. A., Emsymologia, 18, 237 (1953). 
“Frenob, D , and Wild, G. M., J. Amer. Chem. Soc., 75, 2612 (1053). 
* French, D., “Adv Carbohydrate Chem.", 0, 160 (1084). 


NATURE 


201 
Formation of g-1,4-Oligoglucosides by ` 
' Certain Acetobacter Species 


Rame studies! in these laboratories have revealed 
the presence of cellobiose, cellotriose and cellotetracee 
in oelluloee- ing cultures of Acetobacter aceti- 
gevum, NOIB 8182. The preeent communication 
deals with an extension of this work in which other 
oelluloge- ing cultures were examined for the 
presence of §-1,4-oligoglucosides. Mutant organisms 
unable to produce extracellular cellulose (celluloseless 
mutants) were also studied. 

The oellulose-produ cultures examined were 
Acetobacter acetigenum, NOIB 8132, A. zylinum, 
NOIB 8084 and A. per rapi d var. , NOIB 
7029 ; these cultures were obtained from the National 
Collection of Industrial Bacteria, Teddington, Middle- 
sex. Oultures of celluloseleas mutanta were isolated 
from the wild-type cultures by methods desanbed 
previously"; these are ‘natural’ mutants which occur 
spontaneously, that is, without treatment of the 
parent-culture with mutagenic agente. Two mutant 
cultures were examined from each of organisms 
NOIB 8132 and NOIB 8034 and- one from organiam 
NOIB 7029. The parent and the mutant i 
were grown in a medium (pH 6-0) which contained 
the following components (per cent, w/v) in distilled 
water: glucose, 3-0; dibasic potassium p hate, 
0-3; ammonium sulphate, 0-3; magnesium sulphate 
heptahydrate, 0-2; calcium pantothenate, 0.0002; 
riboflavin, 0-0002; and biotin, 0.00003. One litre 
of medium, dispensed at 250 ml./mould 'culture- 
flaak?, was inoculated with the desired test organism 
and after ten days incubation at 28° the contente of 
the four flasks were pooled and processed as follows. 
The bacteria were removed by Seitz filtration of the 
medium, solid barium carbonate (0-5 gm.) was added, 
the solution was concentrated (tn tacuo, below 40°) 
to about 200 ml. and then passed through a charooal- 
‘Celite’ column‘ to separate the o ides. 
Elution with water, 7-5 per cent (v/v) ethanol and 
20 per cent ethanol (1-51. of each), respectively, gave 
fractions 1-8. A fourth fraction was obtained by 
boiling the charcoal—‘Celite’ mixture in 80 per cent 
ethanol’, AI! fractions were concentrated to about 
20 ml. (in vacuo, below 40°), deionized with 'Zeo-Karb. 
225 (H) and then with ‘Amberlite IR-4B (OHY. 
After removal of the resin, the solutions were con- 
centrated to ayrups and examined for the preeence”of 
oligosaccharides by paper chromatography’. 

A sugar component with an Ry value similar to 
that of authentic glucose was found in all fractions, 
thus indicating that a complete separation of the 
sugars had not been achieved. However, fraction 8 
obtained from each parent culture showed a sugar 
which corresponded in mobility to-authentio celo- 
biose ; also, a similar fraction obtained from organ- 
isms NOIB 8132 and NCIB 7029 showed a sugar 
corresponding in movement on the paper to oellotriose. 
These fmdings were supported by chromatography 
of these sugars as their N-benzylamime derivatives’. 
No & was made to identify other sugars 
present. ion of the five mutant cultures 
failed to reveal sugars with mobilities similar to 
authentic cellobiose or oellotriose in any fraction. 

The accumulation of cellobiose and oellotrioee in 
oelluloee-producing cultures and the absence of 
detectable amounts these sugars in cultures of 
celtulogeless mutanta C Deseret the hypothesis that 
these sugars are concerned in the syntheas of bacterial 
cellulose, although it is not a rigid proof of this. If 
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these sugars are in fact mtermediate then 
it would appear that the block in the mechaniam of 
cellulose synthesis, in all the mutant cultures ex- . 
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occurred at a stage prior to the formation 
of cellobiose. Cultures of mutant organisms djd not 
Bee selle Dan oon: a een eee 
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Phototropism « of Phycomyces EEE ETE EF 
Im a recent communication, Curry and Gruen! 
reported that sporangidphores of Ph4oom«oes blakes- 
leeanus ahowed.strong negative phototropism when 
exposed to wave-lengths shorter than 300 mp -im 
addition to the positive phototropsam in visible 
known to earlier workers. They also showed that 
negative response was due to a temporary increase 
in growth-rate on the side of the sporengi Erie ale 
were ab 


M e LIE e 
fore copeluded that positive phototropiam must be 
due to & temporary increase in growth-rate .on thè 
fer side of the sporangio . Castle? showed 
geometrically that the path-length e m 

greater in the far half than, in the near of the 
sparangiophore, owmg to a ‘lens-effect’. Therefore, 
provided that the absorption coefficient of the spor- 
angiophore did nob exceed a critical value, greater 
photochemical action could occur in the far half of 


thesis by showing that if one 
serai egal meer Wy a eens Bees a 
light, a temporary morease in growth-rate oocurred 
on that side. 

It is therefore clear that radiation of wave-length 
lees than 800 mp produces a "ight-growth reaction’ 
on the near side and that longer wave-lengths produce 
a ‘light-growth’ reaction on the far side. It is sug- 
gested that the reason is that at 300 my the absorption 
coefficient of the cell reaches Castles’s critical value, 
and that at shorter wave-lengths the ‘lens effect’ 
does not succeed im bringing about gredter photo- 
chemical activity in the far side of the cell than in- 
the near side. This suggestion is plausible, amoe a 
number of the constituents of protoplasm absorb 
strongly only at wave-lengtha lees than 800 my. 
A critical test would appeas to be the illumina- 
tion ‘of sporangiophores with light of 302 my 
wave-length, which does not cause any phototropio 
response, and to find whether a ‘light-growth reao- 
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sporenglophoreare taken. onl woes qe riboflavin, --— 


tion’ occurred. A positive result would confirm the 
theory. 

Provisionally assuming the correctness of the 
theory, the resulta of Ourry and Gruen can be plotted 
as an action spectrum (Fig. 1), the sign of the photo- 
tropio response being ignored. It will be seen that 
the curve agrees closely with the absorption spectrum 
given for lactaflavin', now known to be identioal with 
riboflavin. The major peak of the action spectrum is, 
however, at 280 my while the riboflavin. 
maximum is at 265 my. This be explicable if 
the riboflavin is the prosthetic group of a protein, 
as this, by analogy with flavin adenme dinucleotade’, 
would be likely to shift the spectrum about 15 mu 
towards the red. 

Brauner’ summarizes the reasons for regarding 
phototropism as being due^to a riboflavin-sensitized 
destruction of indolyl acetic acid. In higher planta 
the destruction of indolyl acetic acid leads to reduced 
growth-rate, whereas in fungi, he suggests, the oon- : 
centration of indolyl acetio acid is already supre- 
optimal and its destruction leads to an increased 
growth-rate. The above discussion shows that the 
resulta. ob CRF and Geis ey Eo ee 
showing that both positive and negative photo- 
trorum Wi. Phycomiese ld dus tora als abotiawin: 
medidted 


I wish to Dr. L. E. Hawker and Prof. E. W. 
Yemm for helpful discussion. 
hae M. J. CARLILM 
of Boteny, 
University of Bristol. 


1 Ogrry, G. H , and Gruen, H. H, Nature, 179, 1028 (1057). 

Mese Mae ap Prec. Acad, Sov, Amstordem, 18, 774 (1914). 

* Castle, H. 8 

* Banbury, G. k 

^ Kohn, R. , P., and Wagner-Jauregg, T., Der. deutsch. ehem. 
de, 108 à 


Gas., 68, 1 ). 
Nu D D Biochem. X., 898, 368 (1038). 
? Brauner, L., “Ann. Rev. Plant PhystoL”, 5, 163 (1964). 
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In normal biological systems, we know that ionization plays a yel ge in all metabolic 
IN processes. There is less direct evidence, however, about the part pla by excited states in 
| biological reactions, except in the cases whore a chain of events is actually initiated by exciting 
radiation as in the case of the phenomena of vision or photosynthesis. A great deal of indirect 
evidence, however, suggests that many biological reactions are brought about by a true 
| excited-state mechanism. ., 
Without imp on the area of ‘‘classical’’ photochemistry, the ob of this book 1s to 
outline some of more important physical concepts concernmg mo ar excitation and 
| interaction, and to apply them to a number of chemical and biochemical situations. 
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textbook on mobile hydraulics and its applications to river and canal 


2 


engineering. 


l. — — — BUTTERWORTHS SCIENTIFIC PUBLICATIONS —— — zi 


“ACIDS, whole Particles are 


House Purchase Loans , 
supposed to be longish, 


with ^ The Old Equitable” are repayable by flexible, penetrating and 
monthly or quarterly instalments ceasing on ll . 

attenua e 
death or in 25 years. There are no valua- ttenu tng ý ana which 
tion fees or lender’s legal charges. Loans are have their Points sharp 
granted up to 90% of value, and the rate of 
interest is now 6%. 


and piercing . . . ."* 


Enquire for details an excellent collection of flexible, 
: attenuated organic acids is listed 
in our current Catalogue . . .. 


The Equitable Life please ask for your copy. 


Assurance Society | | , Lurr « co. rrp 


(founded 1762) Poyle * Colnbrook * Bucks > England 
19, Coleman Street, London, E.C.2 aaa re es ein Toha, Hartia. 5s oncyotopaodiat, 





ovi 


= 


NATURE. ^ 


|o. July 27.1957 





LECTURES AND COURSES 


E * 1957-58 
1 Head of Department: J. F. J. Dippy, D.Sc., 
3 F.R.I:C. 


of the Insttute of Chemunry, 

on Monday, 23, 1957. Various post- 
~ sradueto courses aro also available. 

Fun oa to the Secrotary 


GLOUCESTER TECHNICAL, ° 


SOIL MICROBIOLOGIST 
"Asmeant Professor of Soll 
Novem 


| 


i 
i 
JE 
i 


8 Ry E 
li 
: Pa 


: 
: 


UNIVERSITY OF QUEENSLAND 
Applications are invited for the of 
Senior Lecturer (Clinical) in T) Medicine 
The applicants should haye a higher 

in clinical medicine ; in be should have 
higher quakfication In medicino or have 
had special experience in tropical medicine. Pre- 


JEE 
ie 
ji 
j 
i a 

i 


à 
d 
8 


MIDDLESEX COUNTY COUNCIL 


—EDUCATION COMMITTEE ' 
(D BRÜNEL COLLEGE OF TECHNOLOGY 
WORKSHOP CIANS 
V).  Elkctrocics 


Salaries, Misc. V, £574 to £635 103. Misc. IV, 
£502 Sa. to £589 7x. 6d. Misc. III, £456 21 6d. 





in mlary h 
£4.1,850 to 190 per annum pis cost of 
present £A.43 per. annum) 


Secretary, of the 
Bath Gordon Square, 
London, W.C 1. The date for the recetpt 

in and m London, » 


coaventional and stations, inctud- 
ing heat transfer m noctear foei and 
exchangers, and 


L Engineer, £1,160 to £1,510 pa 
3rd Assistant Engineer, £1,055 to £1.265 pa. 
4th Asistant Engineer, £820 to f995 pa. 





and sody of effects produced contact 
qp Physich F 357/7A) to mody flow 
sal of in rris d 
workability of balding 
peas Ver ose te kare (6) 
Physicist A202 research beating 
and sies : Fhimt- oc second- 
iru a physics 
‘or posts (1) and (2), and or 
"y for . Galery range 


NATURE 








No. 4579 Rod SATURDAY, AUGUST 3, 1957 F : Vol. 180 
: ` l CONTENTS 

Page 
Training of Medical Students , . è : $e . . $ $ . é : . " i . 205 
The London Schoo! of Tropical Medicine. By Prof. T. H, Davey,O.BE 2. 2... . 5 . . 2205 
Frequency Modulation In Radio. By Dr. R. L Smith-Rose, C.B.E. fay s . à : . " . 206 
Recent Advances In Sclence, By G. R. Noakes Q0 mE E : : gU. k . 206 
Thermodynamics of Blological Synthesls. By Dr. Herbert Gutfreund se E a . : è . . 207 
Dalry Plant Control. By Dr. L. F. L. Clegg . . È : > . " ; : t ; 5 . 207 


- Bases of Induction. By D. V. Undley 


The Research Institute (Animal Virus Diseases). By Dr. len A. ‘Galloway 


Solar Granulation and it Observation from a Froe Balloon. By Dr. D. E. Blackwell, Dr. D. w. Dewhirst and Dr. A. 
Dollfus 


Avoldance of Collision at Sea and In ‘the Alr. By Captain- F. J. Wile, RN. (retd.) ; D. o. Fraser 
_News and Views 


British Stee] Castings Research Association. By Dr. A. H. Sully 
British Cast Iron Research Association, By Dr. J. G. Pearce, C.B.F. 
Organization of the Meteorological Office - " * 
-Water Resources of Great Britain. By Prof. W. G. V. Balchin ~ 4 AC 
The Wellcome Trust . . P : s ` 
Surface Activity. By Dr. J. H. Schulman, o. B. E E 
Studles on Fertility. By Dr. G. l. M. Swyer. . 3 E 7 
Agriculture at Cambridge. By Dr. E. C. Humphries rs z : 3 i ; : ; : ; 
Night-Vislon Efficiency. By H. B. Barlow : z à ; : s; ; : wo we 
Statistical Analysis of a Random, Moving Surface. By A. M. Walker 
Variable Stars In the Magellanic Clouds 
Pollen In Terrestrial Solis 
Ital Porphyria In Bovines : First Livi Living C Cases In Brain. By P Prof. E. C. Amoroso, F.R.S., R. M. - Loosmore, 


TRU WS Bon 


Prof. C. Rimington, F.R.S., and B. E. T 230 
Difference and Derivative Spectra. By Dr. A. E. Martin à i x š . BI 
An. Etfect. of. Econ the: Uptake-of Salt. by: Plant Cell By R G. Hurd and Dr. J. F; Sutcliffe | A ; <. 233 
Letters to the Editors : ` 
A New T of Nitrogen-fixing Bacterium.—A. B. Roy * Catecho! Compounds In Rat Tissues and In Brains of 

and M. Mukherjee . : 236 Different Animals.—Dr. K. A. Montagu . 244 
An Albino Strain of the Desert Locust.—Philtp Hunter- Conversion of Pyruvic Acid to Alanine [n the Siik- 

. jones. f 236 worm Larva.—T. Fukuda . 245 
` Stlerotization and Melantzation : Two Independent Activation of Polynucieotide Phosphorylase by Salts. 

Processes In the .Cutlcle of the- Desert Locust.— —Roland F. Beers, jun. z 246 

Dr. S. R. A. Malek. 237  Anthocyanidins of Lochnera rosea. —Dr. W. G. C. 
Action of Disphsnol on Arthropod Cuddles —). Forsyth and N. W. Simmonds . 247 

Kennaugh . 238 Charactertzation of 2-Amino-2- -D-Altrose.— 
Surviving Rat Skin Grafts In Mice.—O. Brocades Zaal- Dr. A. B. Foster, Prof. M. stacey: F.R.S., and S. V. ` 

berg, O. Vos and D. W. van Bekkum . x 238 Vardhelm 247 
Amino-Acld Composition of Adult and Fostal Myo- Metamict Tantalite from Western. Australia. Prof. 

globin of the Cow.—R. Timmer, H. J. van der Helm C. Osborne dpi “s 248 

and Dr. T. H. J. Tabs . . . . . 233 dence on Dien and Temperature of the 
Myoglobins from Sheen us for Different ensitivity of prot Bean Roots to y-Radiation.— 

Hssmoglobin T; er Helm, R. Timmer - G. J. Neary : 248 

and Dr. T. H. ah van . 240 . Reaction of Carbon Monoxide with Evaporated Barium ; 
Abnormal Hemoglobins In Monkey. e. F. Jacob and Films.—R. N. Bloomer . 249 

Dr. N. C. Tappen i 24! State of iodine in Sea Water.—T. I. Shaw and L H. N. 
Occurrence of a Cardlo-active Principle ii Sploen— : Cooper 250 

"n B. Cobbin and Prof. R. H. Thorp . . -242 Colorimetric Estimation of Manganese, —W. V. ‘Single 250 


roline and Thermal Stability of Collagen. — Use of Wooden Boxes for Breeding. Mice—joyce L. 
OF D. A. Hall and Dr. R. Reed — . 243 Bloom, Dr. W. Lane-Petter and G. Porter . . 251 


^ * 








oxxviii NATURE is August 3, 1957 























Do you need Y 
one copy—or several? `: 






Every organisation has its own 
particular document-copying re- 
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which copying method would be 
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STRAINING OF MEDICAL : 
- STUDENTS 


BE Geberit Medi: Counsil ta charged bjriot 
of Parliament’ with the supervision of medical 
z educataori in Britain, and is empowered to appoint 
visitors and inspectors to report on the quality and 
content of the training afforded’ by medical schools, 
and on the quality and standard of the examinations 
which punctuate the medical student's career. A num- 
ber of ‘Recommendations as to the Medical Curricu- 
lum” were published by the Council m 1947, and were 
referred to at the time in a leading artidle in Nature 
(160, 482; 1047). Two main criticisms which these 
. recommendations - have evoked over the past ten 
years is that they were too detailed and precise, and 
that they left insufficient scope to licensing bodies 
and schools to vary their curricula and requirements 
as experience dictated. The biggest stumbling-blook 
to independent action was that the whole period of 
professional study—five academic years—was divided 
into & period of pre-clmical studies, & transitional 
period of studies leading to the clinical course, and a 
period of clinical studies, for each of which & minimum 
duration was recommended. <A new set of recom- 
mendations has now been issued, very much shorter 
than the last, which departs from these temporal 
stipulations. While the Council insiste, aa before, on 
& minimum of five academic years for the full course, 
it does not lay down how the time which the medical 
student has to devote to all his professional studies 
should be subdivided between various subjecte. This 
is now left to the initiative of licensing bodies and 
schools. Similarly, the new recommendations do not 
' lay down, as & requirement, the number of separate 
subjects in which medical students should be exam- 
ined, leavmg it again to the authorities in each 
medical school, and to the licensing bodies, to decide 
whether or not certain of them can be combined in a 
single exammation. f 

There are & number of other differences between 
the older recommendations and the new and shorter 
set by whioh they are superseded. One of the most 
interesting ia that the Council has revoked a recom- 
mendation which hae prevailed hitherto, and which 
no doubt reflected a practice that was centuries old, 
that each medical student should dissect the whole 
body during the period of his anatomical studies. 

For the rest, the recommendations are in the same 
general terms as before. The Council continues to 
emphasize the need to reduce the congestion of the 
curriculum. But only the individual teacher oan 
reveal what value there is in admonitions to eliminate 
unnecessary detail and specialization from the 
curriouhum ; in exhortations to integrate its various 
sections; in counsel that it is better to educate than 
to instruct; or in & generalisation that the critical 
study .of principles develops a capacity for inde., 
pendent thought far better than does an insistence 
on the. memorization of factual date. Judging by 
previous resulte, the average teacher of medioie is 
somewhat allergic to these pieces of advice. 
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THE LONBON SCHOOL OF 
“TROPICAL MEDICINE ` 


of the School of Tropical Medicine in 
n (1822-1949) 

By Bir Philip Manson-B&hr. (London School of 
Hygiene and ‘Tropical Medicine Memor No. 11.) Pp. 
xiv 4-829. on: H. K. Lewis and Co., Ltd., 
1956.) 50s. net. : 


HE appearance of a new volume in the series of 

memorrs from the London School of Hygiene and 
Tropical Medicme is an i t event in the 
literature of tropical medicine. This historical record 
of the London ool from its foundation until 1949 
mamtams the high standards set by the preceding 
volumes. It is particularly valuable m that it is 
written by one who joined the staff of the School in 
1909 and remained with it until he retired from the 
post of director of the Clinical Division in 1947. He 
therefore knew intimately the great figures who 
created and built up the School over ite first fifty 
years, and he was personally implicated in the 
development of its clinical side. 

The book is divided mto four sections. The first, 
situation in regard to tropical medicine in the last 
decade of the nineteenth century. Sir Patrick Manson 
had returned from the Far Hast in 1893 and was 
practising in London, and in 1897 he was appointed 
medical adviser to the Colonial Office. The Prime 
Minister was so impressed by his description of the 
backward state of knowledge ,of tropical diseases 
that in 1898 he addressed a circular letter to the 
relevant authorities in Great Britam suggesting that 
facilities should be provided for trainmg future 
medical officers of the Colonies in this subject. 
Preparations were immediately made for creating 
Schools of Tropical Medicine in Li 1 and 
London, and these were opened to students m 1899, 
the London School in the hospital of the Seamen’s 
Hospital Society at Greenwich. The expansion and 
development of the London School and rtas oon- 
tributions to the advancement of knowledge are then 
described. ' The buildings at Greenwich became too 
small, and m 1919 the School moved ‘to Endsleigh 
Gardens, where again the accommodation soon 
became inadequate. In 1926 the Rockefeller Founda- ` 
tion offered a gift of two million dollars to the pro- 
posed new School of Hygiene in London on condition 
that it incorporated the London School of Tropical 
Medicine. This offer was acospted, and in 1929 the 
School of Tropical Medicine was integrated with the 
School of Hygiene in ita present buildings. Further 
chapters are concerned with such subjects as the 
library, the museum, and the t malana 
experiment in 1900 m the Roman which 
demonstrated that malaria could be prevented by 
protecting man from the bites of mosquitoes. 

The author then gives & series of short biographies 
of members of the staff and workers at the School 
since its formation. Each presents briefly, in addition 
to a catalogue of scientific attainment, an intimate 
picture of ita subject enlivened by the author’s per- 
sonal memories. They inolude not merely those 
whose names are famous, but also all who taught 
and helped in research, including assistant staff. 
The only biography missing is that of the author 
himself, and that has been contributed in & preface 
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"by Dr. Charles Wilodcks. <A detailed diary follows, 


206 
whieh records in chronological order all the important 
‘events in the history of the School, and the book 
ooholudes with an appendix giving accounta of the 
Sahel arreacesah’ cape dione, mato on shecdllénted 
papers of the staff, hata of prixe-winnerg, 
the syllabus adopted in 1925, and a résumé of the 
olmical work of the School during 1920-89. 

This volume will prove of great mberest to all who 
are concerned with tropical medicine because ib is & 
history of the development of a large part of our 
knowledge of tropical disease. Past studente will 
they knew. 


1 :floent 
with numerous photographs of persons and places. 
T. H. 


FREQUENCY MODULATION 
IN RADIO 


Frequency Modulation 

By L. B. Arguimbeu and R. D. Stuart. (Methuen’s 
Monographs on Physical Subjects.) . viit+96. 
(London: Methuen and Oo., Ltd.; ew York: 
John Wiley and Sons, Ino., 1950.) 85. 6d. 


Frequency Modulatlon Engineerin 

By Christopher E. Tibbs and G. G. Johnstone. 
Second edition, revised. Pp. mi+435. (London: 
Chapman and Hall, Ltd, 1950.) 48s. net. 


the frequency modulation system of radio sig- 

nalling, the frequency of the carrier waves is 
varied while the amplitude is maintained constant. 
The theoretical principles of frequency-modulated 
waves and the ing spectrum of the radiation 
have been known for well over a quarter of a century ; 
and the possibilities of an improved signal-to-noise 
ratio from the system were demonstrated at least 
twenty years ago. But during this period much con- 
troversy has taken place over the relative merits of 
frequency and amplitude modulation, particularly 


lation system as & means of reducing the effect of 
extraneous disturbances during radio trangmiamon. 
After a theoretical chapter on the nature of frequency 
- modulation, the principles and circuit arrangements 
of suitable transmitters and receivers are dealt with. 
Then follows an important chapter on interference 
and the means of reducing this; and a brief oon- 
sideration of the application of the system to bele- 
vision concludes the book. The addition of a few 
references at the end of each chapter helps to make 
this monograph & useful introduction to the whole 
subject. 

The larger work by Messrs. Tibbs and Johnstone 
constitutes a major revision and expansion of an 
earlier edition of the book by the first author; and 
tb is intended to provide a concise survey of the 
application of frequency modulation to radio engin- 
eering. As stated in a foreword by Dr. K. R. Sturley, 
head of the B.B.C. Engineering, Training Department, 
the exploitation of frequency modulation for broad- 
coasting was delayed in Britain by the War ; but with 
the Government's decision, in July 1954, to in- 
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&ugurate a very high frequency sound broadoasting 
service, much greater interest was aroused in the 
subject. 

After mtroductory chapters on the principles of 
frequency modulation, the structure of electrcal 
noise and ite suppression as a source.of interference 
in radio reception are considered in detail Further- 
more, since the modern appheation of frequency 
modulation is to carrier wave frequencies greater than 
30 Mo./s. (wave- lees than 10 metres), the 
authors justifiably separate chapters to the 
propagation of very short waves, and to the aerial 


how of the asudiofrequency signale can 
arise due to wave reflexion effects; they also direct 


his attention to the care necessary in the design of 
receivers. The second half of the book deals with 
the principles and practical design of transmitters, . 
receivers and measuring instruments for frequency 
modulation systems, with a brief indication of their 
application to services other than The 
selected references at the end of each chapter appear 


-to indicate thas most of the important litereture'on 


the subject of frequency modulation is to be found 
in American journals. 

The publication of this book will therefore help to 
redrees the balance; its production is a credit to 
both authors and publishers, and it will form a 
timely and most useful guide to those interested in 
d c ike. rs a M e E 


RECENT ADVANCES IN SCIENCE 


Recent Advances In Science 

Physics and Applied Mathematics. Edited by Prof. 
Morris H. Shamos and Prof. George M. Murphy. mud 
xi--384. (New York: New York University Press 

and Interscience Publishers, Inc. ; London: Inter- 
science Publishers, Ltd., 1956.) 7.50 dollars. 


HE contributions to this excellent survey were 
originally given as lectures at & symposium 
arranged in 1954 by the Division of General Education 
of New York University, where & number of the 
leading physicists in the United States explained the 
recent advances in their own fields to & non. 
eters of scientific workers. The articles, which 
with work that was in progre at the time and 
ideas which were then developing, as well as with 
achievements already accepted, are pretty well up to 
date with things at present. Thus, H. A. Bethe 
mentions the plans then being made by Reines and 
Cowan to detect the neutrino by inverse beta-deoay ; 
C. H. Townes explains the principle of the ‘maser’ 
ee cce 
will eventually work usefully ; and L. J. Haworth, 
looking forward into the next decade, completes a 
discussion of the alternating-gradient synchrotron 
with a picture of the Brookhaven machine when 
he settled on ite estate. 
is a well-illustrated account by N. F. Ramsey 
of experimental work on neutron physics; W. 


- Shockley gives a fairly elementary but full deecrip- 


tion of transistor physics; end R. M. Bororth on 
ferromagnetism mentions many interesting recent 
applications of the ferrites and other new materiale. 
On the more theoretical side, I. I. Rabi discusses 
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exp. i properti 
of the quantum liquid, helium II. V. F. Weiskopf 
analyses the complicated pattern of the elementary 

and foreoasis more to come as coamotron 
work in the ultra-high energy range develops. There 
are three contributions of & more general type— 
Richard Courant on the many applications of 
numerical methods, with the strong-focusing syn- 
ohrotron, weather forecasting, and flood control as 
typical exemples; P. M. Morse on the adaptation of 
operational research to linear programming in bum- 
nees, and the uses of the Monte Carlo method; and 
E. U. Condon, on physios and the engineer, directmg 
attention to the shortage of high-school science 


teachers. This last appears to be & feature of the . 


times, and not restricted to any one country; one 
wonders if it is really the only problem that is quite 
unapproachable by the methods of operational 
research, for there must be some way of averting the 
impending academic dust-bowL 

Each article starts with a brief elementary intro- 
duction, and the general reader might gain from the 
book a good idea of what physicists have been doing 
recently, more particularly in the United States. But 
it ia primarily intended for the scientific reader who 
wishes for a broad and fairly detailed picture of 
current progress. He will find it outstandingly useful. 

G. E. -NoAKH8 


p 


THERMODYNAMICS OF 
BIOLOGICAL SYNTHESIS 


Some Prindples of Energetics in Blochemical 
Reactlons 

By Prof. Irving M. Klotx. Pp. viit+64. (New York: 

Academic Preas, Ino. ; London: .Aoedemio Books, 

Ltd., 1057.) 3 dollars. 


EVERAL selected topics of thermodynamics are 
of importance for the interpretation of the results 

of biochemical experiments. A closer i 
of their principles is to biochemista for such 
practical purposes as as for a strategio view of 
blems of the maintenance and development of 
iological systems. Only 20-25 years ago there were 
still lively disputes among eminent saentists as to 
whether the laws of thermodynamics are strictly 
applicable to biological systems. Some suggested that 
evolution or man’s intellect had special ‘Maxwell 
demons’ to enable them to contravene the second law 
of thermodynamics. Good expositions of the thermo- 
dynamics of open systems and of the relations 
between information (mtellect) and entropy have 
converted most people to the only acceptable oon- 
tention that the laws of thermodynamics are applio- 

able to biological phenomena, 

Classical chemical thermodynamics was developed 
in a form most suitable for the interpretation of the 
resulta of experiments of isolated chemical systems 
at equilbrium and under standard conditions. Bio- 
chemical reactions in & cell, or in one of. the many 


multi-enxyme systems used for the study of synthetic 
processes, are not in equilibrium but in a steady. 


state. The composition of the solution must be guit- 
able for the reaction, and cannot be varied to suit 
the convenience of physical interpretation. Thermo- 
dynamic properties of substances of biochemical 
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importance oan, of course, be determined under 
standard equilibrium condrtions, but a study of the - 
special aspeote of the energetics of biochemical 
reactions requires the oonsideration of special 
conditions. ~ 
In Dr. Klotz's little book none of these problems 
of importance to biochemists is corikidered. He 
the most elementary ition of thermo- 
dynamice J have ever seen, illustrates it with 
examples from reactions of protein molecules and of 
estera. As such this book 


easier for students to understand and remember them. 

Apert from the subject-matter mentioned above, 
Dr. Klotz gives & good elementary aooount of the 
thermodynamic principles of electrode processes, 
oemotie pressure, sedimentation equilibria and of the 
molecular-statistical basis of thermodynamics. One 
must not look to this book for thermodynamic data 
for the reactions discussed ; those given are not care- 
fully chosen nor are adequate references to the 
literature given. Another very .serious omission 18 
that nowhere in the book can one find & discussion 
of the effect of pH. on the reactions of charged com- 
pounds. Ionixable groups are involved either directly 
or indirectly in most biochemical reactions and con- 
sequently a brief treatment of the relation between 
dissociation constants, hydrogen ion concentration 
and chemical equilibria does seem essential. One 
must point out that the so-called standard free 
energies quoted for various hydrolysis reactions are 
only valid at definite pH values, which are not 
quoted in the book. 

All these remarks should not be taken as a severe 
criticism of the book ; different readers would expect 
different topics discussed in sixty-four pages under 
this title. Unfortunately, most people in Britain will 
find the price prohibitive at about 4d. a small page ; 
surely this is just the sort of book which should be 
available cheaply between paper covers. 

HERBERT GUTFREUMD 


DAIRY PLANT CONTROL 


Laboratory Control of Dalry Plant 
By Dr. J. G. Davis. Pp. xii+395. (London: Dairy 
Industries, Ltd., 1950.) 30s. 


ABORATORY control of dairy plant is beooming 
more essential nowadays with the ever-increasing 
tendency for larger 'through-pute' of plant. Mistakes 
which with small plant were unfortunate can now 
mean a serious economic loss with large plant. Hence 
strict laboratory control has now become a necessity, 
and, in consequence, so has a book on the subject. 
The author first deals with the purpose of plant 
control, and underlines the fact that testing must be 
economic. The principles of cleaning and sterilizing 
plant are given a chapter as complementary informa- 
tion to the succeeding on methods of assessing 
the cleanliness and sterility of dairy plant. On p. 19 
the author recommends the inclusion of sodium 
sulphite in a detergent to minimize attack on tin 
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plant. Ii might have been helpful if he had pointed 
out that this should not be mcluded m any detergent 
for use with sodium hypochlorite. The author, 
besides giving detailed bacteriological methods, 
describes simple teste which oan sometrmea be as 
useful. E 
The seotión on plant control, which is, of course, 
fundamental to & book such as this, contains details 
of the operation of conventional izmg and 
. Sterilizing plant as well as of Jater developments such 
as in-bottle pasteurization and ultra-high temperature 
heaters. Other types i i 


checkmg of instrumenta. 


Bottles and bottle washers, detergente, sterilante, . 


water and effluents all have separate chapters, in 

logical sequence. Routine bacteriological, chemical 

and hysioal tests dealing with all these aspects are 

but all are related m such a manner that ıt 
is clear in what circumstances they should be 
_used and how the results of the testa should be 
~ Interpreted. y 
Refrigeration and steam raising, and the resultant 
problem of corrosion are each given chapters, although 
these can probably be considered as no more than 
introductions to the subjects. There is a collection of 
most useful information on volume and weight 
measurement, trace metal problems, miscellaneous 
materials and processes, and the book concludes with 
two chapters on economic and legal aspects, pointe 
about which the manager, plant operator and 
laboratory worker must nowadays have more than 
passing knowledge. 

The text is liberally illustrated with photographs 
and diagrams; there is an abundance of references 
in the text, with, in addition, an alphabetical list of 
references covering eighteen pages. 

The author is well qualified to write such a book 
as this, having worked at a research institute and 
also m commerce. The book is obviously written as 
mùch for the as the laboratory staff, and 
the fundamentals could apply to other food indusa- 
tries. Indeed, this handbook serves a most useful 
fonction, is pleasingly got up, and contains very few 
textual errors. L. F. L. Ceea 


BASES OF INDUCTION 


Foundations of Inductive Logic . 
By Roy Harrod. Pp. rviii--290. (London: Mao- 
Bt. Martin's 
Pros, Ino., 1956.) 24s. net. 
Pet prefaoo to bis book, Mr. Harrod modestly 
describes how, as an eminent economist and bio- 
grapher, he came to be interested in the problems of 
induction, and how eventually he came to believe that 
he had a contribution to offer to their solution. The 
outcome is the present book, which attempts to 
pisso inductive logic on aa firm a besis as deductive 
ogio, without the use of such principles as the 
‘uniformity of Nature’ or the ‘law of universal 
causation’; and without referenoe to prior prob- 


. abilities. The philosophical outlook is that of Hume 


but without that author's sceptical conclusiona. 
The introduction is & brief résumé of the problem. 

The detailed study begins in Chapter 2 with a 

definition, based on frequency ideas, of probability. 
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Simple induotion is conmdered in the next chapter 
and & most ingénious argument is mtroduced to 
explain the princrple of learning by experience :. that 
what has happened in the past ‘will-often continue to 
happen in the future. Tn esence the argument is 
that if one is moving thro & oontinuum them one 
is ly to be near the edge of it. A probability 
can then assigned to the event that the continuum 
will continue for at least a proportion I/a# of the tame 
that has already been experienced init. If the 
derivation contains a hidden use of prior prob- 
abilities, then it has been well diaguised. Chapter 4 
deals with more general mduction problems and 
contains another mvolved, but highly interesting, 
discussion of how a probability can be attached to a 
hypothesis, without any use of prior probabilities. 
The Heracleitean hypothoms is considered in the next 
chapter. Chapter 6 discusses the simplicity postulate 
introduced by Sir Harold Jeffreys and contains a 
justification for it. The defmition of knowledge, 
memory, the argument for the existenoe of other 
sentient beings, are the topics of the next three 
chapters. The fundamental prmoiples of induction 
are reconsidered in Chapter 10 in the light of these 
discussions, and the book concludes with some 
remarks on the thoughts it is sensible to have about 
& world lymg beyond that to which our senses give 
us &ooosB. 

It mght have been thought that the author's 
central problem was one that needed considerable 
use of mathematical techniques in its treatment. In 
the preface (p. vi) there is an apologia for the lack of 
mathematical expression 1n the argument, but this is 
directed more towards mathematical logicians 
to those mathematicians, usually termed statisticians, 
who have developed techniques of inductive logic 
that are in daily use in acientific thinking. Now 
Mr. Harrod is concerned with philosophical aspecte 
of the problem, and not with its details of application, 
and has been most successful in putting forward a 
thesis with no mathematical language. But he has 
no excuse for ignoring the philosophical aspecta of 
the statisticians’ arguments. In fact, only one 
stetistician, Bir Harold Jeffreys, 1s mentioned through- 
out the book. The argument used m Chapter 4, and 
termed ‘reversing the consequents’, appears to be a 
special case of the argument of ‘confidence intervals’ 
introduced by Neyman. It is true that the notion of 
a ‘deflator’ has not received formal mathematical 
expression by Neyman, but any statistician would be 
cognizant of the need for it in an application of the 
method. There are several strong reasons for dis- 
liking confidence intervals, and these have not been 
mentioned in the book. Again, following similar 
work by von Neumann and Morgenstern in ‘con- 
nexion with the concept of utility in economics, 
Savage has shown that, subject to some mild require- 
ments, any person acting rationally (that is, satis- 
fying these requirements) is in poesegsion of a prior 
probability. The central problem of probability 
theory to-day is not how to do away with the -prior 
probability, but to find what prior probability it is 
that corresponds to the concept of neecience, if this 
concept has meaning. It may be that Mr. Harrod 


` has, particularly in Chapter 3, produced an argument 


which might well be capable of ing this last 
question, though he places the emphasis differently. 
The book can be warmly recommended to statisticians, 
but philosophers should beware of the omiesion of 
relevant argument. D. V. LINDLEY 
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Experimental Physical Chemistry 
By Prof. Farrmgton Daniels, Prof. Joeeph Howard 
Mathews, Prof. John Warren Williams, Prof. Paul 
Bender and Prof. Robert A..Alberty. Fifth edition. 
Pp. xi+482. (London: MoGraw-Hill Publishing 
Company, Lid., 1956.) 49s. : 
HE avowed object of this book is the same aa 
that of the 1929 and later editions, namely, 
“to illustrate the principles of physical chemistry, to 
train in careful experimentation, to develop familiarity 
with apparatus, to encourage ability in research”’. 
The volume is representative of the teaching of the 
laboratory course at the University of Wisconsin. 
Part I contains fifty-nme sections each of which 
describes an experiment and consists of a short 
introduction, an account of theory, a pro- 
cedure, calculations, practical applications, sugges- 
tions for further work and references. It is intended 
that the experimerits should be carried out under the 
guidance of an instructor. The second part of the 
volume, occupying pp. 321-469, describes apperatus 
cent une ash direi iai aa 
No claim is for completeness, and the authors 
have been guided by their own experiences. This 
part of the book is not very satisfactory because 80 
z many subjects are dismissed in so few words. Thus 
Microscopy is discussed in thirty-two lines and 
eee, (visible, ultra-violet and infra-red) is 
in forty-six lmes. However, there are some 
interesting sections such as that dealing with the use 
of electronics in physical chemistry (twenty-nine 
pages). The inside of the front cover gives a list of 
atomic weights while the back cover carries & table of 
four-figure logarithms. The first part of this book 
presente the resultes of considerable experience in the 
teaching of practical physical chemistry and staffs of 
mures ej wel nd eee weet Aera DDA far 
their practical courses E. F.G N 


Acridines 
By R. M. Acheson. With a chapter by L. E. Orgel. 
(Chemistry of Heterocyclic Compounds: a Series of 
Monographs, Vol. 9.) Pp. xii+409. (New York: 
Interscience Publishers, Ino. ; London: Interscience 
Publishers, Ltd., 1956.) 12.50 dollars. 
ETEROOYOLIO chemistry is poorly provided 
with oomprehensive monographs, and this 
series is deaigned to provide & detailed treatment of 
the whole fleld. This book maintains the high stan- 
dard set by its predecessors. The anti-malarial and 
anti-bacterial properties of certain acridines led to an 
intensive, but samewhat unbalanced, development of 
acridine chemistry. In Albert's 'Aoridines", published 
in’ 1951, the pharmaceutical aspects are stressed, 
and the amount of technique 
i it an invaluable book for the 
specialist. Acheson, dealing inevitebly with much 
the same information, has adopted a different 
approach. He hag arranged the material in a more 
‘logical way; he has emphasized topics of general 
chemical interest, for example, the mechanism of 
reactions, and relegated detaila of individual com- 
pounds to a series of extensive and excellent tables. 
Thus, the book provides lively reading for those 
interested in heterocyclic chemistry, and also serves 
as a standard reference text—a rare combination of 
virtues. Acheson has included an excellent chapter 
on the acridine alkaloids. This work has its own 
intrinsio interest, but also illustrates how intensive 
work on individual compounds illuminates the 
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chemistry of a whole clase, E caa ua te 
methoxy and polyhydroxy acridines. ‘The concise 
account of the absorption spectra of acridmes is well 
written by Orgel. Some.infra-red spectra are repro- 
duced, unfortunately without comment. The text is 


' almost completely free from trivial errors, but the 


index -s not always adequate. M. F. GRUNDON 


Dictionary of Microbiology 
By Morris B. Jacobs, Maurice J. Gerstein and Prof. 
William G. Walter. Pp. 1v+276. (Princeton, N.J.: 
D. Van Nostrand Company, Inc.; London: Mao- 
milan and Co., Ltd., 1957.) 50s. net. 
COORDING to the publishers’ note, this dio- 
tionary contains some 5,000 entries givmg 
"olear and explicit definitions of terms from the 
entire fleld of microbiology". The entries include 
systematio names and classification data for bacteria 


(Bergey'a nomenolature), moulds, protozoa and 
viruses together with antibiotics, eto. Spot tests 
showed that entries were co and satis- 


factory in these flelds but leas good in other subjects 
normally included in modern microbiology. For 
example, thare is no reference to eclipse phase, latent 
phase, lysogency, induction, kinetoplast, chemostat, 
auxotrophe, lecithinage, strepogenin ‘or racemase. 
Biochemists will find definitions of some chemical 
terms somewhat superficial : the various amino-acids 
are listed and deeoribed as “involved in the meta- 
boliam of micro-organisms”, while pyridoxin deriva- 
tives are “probably converted to amino-acid decarb- 
oxylases". Transforming Principle m referred to 

-type transformation only; plasma- 
genes are “genetic determinante in the broadest 


while an auxanograph refers to utilization of oarbo- 
hydrate or nitrogen-bearing substances. In general, 
the dictionary contains much of use to all microbio- 
logista, but is not of great &aaistance to the expert who 
requires precise definition of technioal terms or elucid- 
ation of recent or uncommon words in his own field. 
E. F. Gara 


A Sdentlfic Sampler 

Edited by Raymond Stevens, Howard F. Hamacher 
and Alan A. Smith. Pp. xviii+413. (Princeton, 
N.J.: D. Van Nostrand Company, Inc.; London: 
Macmillan and Co., Ltd., 1956.) 45s. net. 


RTHUR D. LITTLE, Ino., is & research organ- 
ization in the United States with a large staff 
devoted mainly to research in the applied sciences. 
Once & month the organization publi an Indus- 
iria Bulletin in which the are given oppor- 
tunities for describing their professional and extra- 
curricular interests in & form suitable for the lay 
reader. Over the past thirty years a wide range of 
topics has been considered, and the editors of the 
Bulletin have now brought & large number of them 
together to form a fascinating book. Some of the 
articles are more than twenty years old, but have 
been brought up to date by the addition of suitable 
footnotes. The variety of subjecta covered is so great 
that it would need exhaustive treatment to oover 

them; few aspects of science are unrepresented. 
“The Scientific Sampler" is a book for which 
many have been looking. The articles are 
brief, clearly written and could be used either for 
reference or as & bedsige book. The editors should be 
congratulated, not only for their choice in authors, 
but also for the way they have put the book together, 

T. H. HaAwx1INS 
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THE RESEARCH INSTITUTE (ANIMAL .VIRUS DISEASES) 
OPEN DAYS : 


By Dk IAN A. GALLOWAY ' 
Director 


N extensive building and development scheme 
costmg something of the order of £1 million has 
recently been completed at the Research Institute 
(Animal Virus Diseases) at Pirbright in Surrey. The 
Institute is engaged on fundamental research on 
foot-and-mouth disease and the virus which causes 
it with the object of discovering methods of control 
and eradication m Britam and overseas. Investi- 
gations are also in progress on oertam other viruses, 
for example, vesicular stomatitis and vemcular 
exantherna, which cause diseases clinically similar to 
foot-and-mouth disease. All the work is proving of 
great interest to workers in the wider field of research 
‘on human, animal and plant virus infections. 
There was an alteration in the administrative 
arrangementa in 1951 when & governing body was 
constituted. The members are appointed by the 
Mmistry of Agriculture and the Secretary of State 
for Scotland after consultation with the Agricultural 
Research Council and the Medical Research Council. 
In 1956, responsibility for the grant-aiding functions 
were transferred from the Ministry-of Agriculture to 
the Agricultural Research Counal. The staff now 


maintenance staff. The annual grant is at present 
about £200,000. Dr. J. B. Brooksby, who has been 
a member of the staff of the Institute since 1940, was 
appointed deputy director in January 1957. 

Unfortunately, it was not posable to hold an 
official opening ceremony and to arrange for a large 
number of visitors to tour the laboratories on account 
of the disease security restrictions rmposed on staff 
and visitors. As an alternative, a series of open days 
was held during June 18-20, to which representatives 
from several different spheres were invrted. 


Council, replied to & speech of 
welcome by Mr. Stephen Cheveley, chairman of the 
governing body. Lord Ro ild emphasized the 
high ion of the Institute at home and over- 
seas. e outlined some general principles which 
should be borne in mind in the flercely competitive 
world of science and virology in particular. One of 
these related to specialization, which, like diversi- 
floation, could be overdone. He stressed the im- 
portance of animal virology and suggested the 
desirability of pursumg work in this fleld with 
greater intensity and of giving thought to the 
pu O cea Do py aoa Do tie 
irbright Institute. In this connexion it is note- 
worthy that the terms of reference of the Institute 
allow it to undertake research on any viruses and 


departments and brief reference may be made to a 
selection of items of particular mterest which were 
shown and discussed. i 

Extensive world epidemiological surveys have been 
carried out by the Institute since 1948, involving the 


X 


‘here are 


myelitis and two in vesicular stomatitis). The 
well-known O, A and OC types (1922-26) have 
been found m Europe, South America, Asia and 
Afriea. Work at Pirbright has brought to hght three 
other designated S.A.T.1, 5.4.1.2 and 


centre for foot-and-mouth disease are under very 
urgent consideration. 

Since the virus of foot-and-mouth disease exhibita 
a high degree of vanability in this multrpheity of 
types and sub-types as well as in many other pro- 
perties such as virulence for particular host species, 
spreading power and invasiveness, work has begun on 
the genetic analysis of the various factors affecting 
host—virus relationship. At the same time, studies are 
being made of methods of inducing variante in the 
laboratory. The methods employed, which include 
isolation of pure-line strains by the monolayer tissue 
culture ‘plaque’ Ee and ultra-violet irradia. 
tion, were demonstra: The necessity of making 
parallel genetic studies of variation in ibility 
of the host or host cell is appreciated, and already 
the resulta of the campansan of the susceptibility of 
two strains of mice to infection with the virus has 
demonstrated the influence of the host factar. 

The Institute has been responsible for introducing 
many new methods and techniques which were 
demonstrated. All of these not only speed up diag- 
nosis and type determination and the production and 
testing of vaccmes, but algo lead to greater accuracy 
in many tests, and economy in the use of the large 
and expensive experimental animals. They provide 
& wide range of opportunities for methodological’ 
selection and combmation for specific objectives and 
for correlation of experimental data. 

These techniques include four methods of virus 
titration. The first, reported m 1949, is multiple 
intradermal inoculation at different sites on the 
tongues of cattle of different dilutions of virus and 
determination of the 50 cent end-point mfeoting 
dose. The second mvolves the inoculation intr&- 
peritoneally of different dilutions of virus into 
separate groups of unweaned mice. This followed 
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the demonstration at Pirbright m 1951 of the great. 
susceptibility td infection of unweaned mice about a 
week old, in which a paralytic disease accu i 
by heart and muscle degenerative legions followed by 
id death was reported. The other two are tissue 
methods and were reported in 1954. In the 
first, different dilutions of virus are inoculated into 
small cultures of cattle tongue epithelium in rows of 
cups on & ‘Perspex’ plate. After incubation at 37? C., 
complement-fixation tests are carried out on the plate 
and the virus titre determined. ‘Three years ago it 
was shown by the Institute that the virus of foot-and- 
mouth disease can be grown also in pig and ox kidney 
tissue cultures, and employing cell monolayers with 
an agar overlay in the Dulbecco ‘plaque’ technique 
the fourth method of virus titration was 
Attention was directed m the tion to the 
usefulness of unweaned mice in other directions: for 
the passage of field samples to secure suitable virus 
tatres for complement-fhration and other teste, for 
serum neutralization tests to confirm immunological 
type, and to follow antibody levels as a supple- 
mentary test in agseasing the potency of vaccines. It 
has been found possible also to infect by inoculation 
chicks and chickens (1954) and chick embryos with 
greater regularity than had been conceived possible 
.SO0me years ago. Attention was directed to the 
significance of theese findings in openmg up fresh lines 
of investigation and the development of modified or 
Aoa ie uario asado res 
In the biochemical department the results of work 
indicating the value of the gel-diffusion technique for 
identifying the virus types, the number of antigens 
in virus preparations and the antibodies in serum 
from convalescent animals were set out. It has been 
shown, with the seven mmmunological types of foot- 
and-mouth disease and the two immunological types 
of the virus of vesicular stomatitis, ‘Indiana’ and 
‘New Jersey’, that the precipitin lines are disease- 
and type-specific. 
The results of continued studies in the biophysical 
t on the analysis of the structure of the 
virus of foot-and-mouth disease and the complex 
response it stimulates in the host were demonstrated. 
Two of the virus with different biological 
activity have been separated by centrifugal analysis, 
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ane about 20 mp in size and the other about 8 mp 
(1952). Electron microscopic studies have now made 
it possible to study the structure of the virus particles 
and treatments which lead to their disintegration. 

eee al detailed reference to other 
emonstrations in fields of pathology and experi- 
mental cytology; or to the application of tissue 
culture methods, on & scale suitable for vaccine pro- 
duction ; or on a more fundamental level to detailed 
studies, on the growth and multiplication of the 
virus in different tissues in ions of cells, or in 
single layers of cells on a glass plate and on the 
relationship between the virus and infected cells. 

Visitors were able to ingpeot the vaccine production 
unit which has boen installed to enable the Institute 
to gain experience in large-scale work and so designed 
that modifications in the methods of vaccine pro- 
duction or indeed completely new methods may be 
sins pence Rape PM Anean quu dt Pobiigii 
much experience has gamed in testing vaccines 
for safety and protective power. Charts of these 
tests were shown and the techniques described. The 
visrtors were also able to see one of the three new 
additional isolation unite, each ane entirely self- 
contained, for experimenta on large animals, and ten 
unite in & separate area for holding cattle for long- 
term immunity tests. They also saw the breeding 
unrb for small laboratory animals, which functiong 
on & mass-production system. A selective breeding 
system is maintamed by detailed recordmg, and 
careful attention to hygiene and sanitation makes it 
possible to maintain the steady output of healthy 
stock by the laboratories, which is of the 
order of 250,000 unweaned mice and 30,000 guinea 
pigs per annum. 

The problem of controlling foot-and-mouth disease 
is one for mternational collaboration, and it seams 
that Britain is making every effort to make useful 
contributions in an attempt to dimmish the world 
incidence of the disease and ultimately to eradicate 
it from many countries in which, unlike Britain, it is 
endemic. The work of the Pirbright Research 
Institute is of the highest importance, not only in 
relation to the problem of foot-and-mouth disease, 
but aleo in the better understanding and control of 
virus infections throughout the world. 


SOLAR GRANULATION AND ITS OBSERVATION FROM A 
FREE BALLOON 
By Da D. E. BLACKWELL and Dr. D. W. DEWHIRST 
The Observatories, University of Cambridge 
AND 


De A. DOLLFUS 
Paris Observatory (Astrophysical Section, Meudon) 


ER good observing conditions, the surface of 

the Sun, which usually shows a slightly mottled 
oe, breaks down into a much finer network 

Ce chub Heh spots ana very) aighir darker 
background. The existence of these irregular spots, 
which are about l sec. of aro m diameter, oorre- 
sponding to 750 km. on the photosphere, has been 
known for nearly a century. This structure is 
called granulation. Treated at first as a curiosity 
and a test of resolution in a solar telescope, the 


individual .granules gre Bénard oe 
convection. Two other lines of evidence support the 
view that granulation is associated with convection. 
First, ib has been shown by Richardson and Sohwarr- 
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gohild* at the Mount Wilson Obeervatory, by McMath 
and others? at the McMath—Hulbert Observatory, 
and by von Kluber* at Oambridge, that when the 
alit of a high-dispermon is placed across 
a solar image, the F ofer Imes ın the spectrum 
show spiky projections both on their red and on their 
violet sides. Such observations give directly the line- 
of-sight velocities in the photoephere; but it is 
important to notice that they cannot give the 
velocities associated with mdividual granules. Be- 
cause of the relatively long exposure times necessary 
m high-disperaon spectroscopy and the rapid 
fluctuations in the quality of the solar image, ıt is 
seldom ble to obtain a resolution on the Sun of 
bete tan. D soo; of arc. This means that we must 
be content to measure the average line-of-sight 
velocity of an area of the photosphere which is likely 
to contain several and descendmg currents. 

The second line of evidence, that dependmg upon 
a quantitative study of the Freunhofer lmes averaged. 
over & relatively large region of the solar surface, is 
leas direct, but equally convincing. It also shows 
that the region in which the weaker Fraunhofer Imes 
are formed is turbulent. However, care is necessary 
in comparing the results of theee two methods of 
investigation because they may nob refer to the same 
soale of turbulence. 

The umportance of granulation does not end here. 
It has been suggested by Biermann‘ that a sunspot 
is due to the mhibition of the convective transport 
of ionized gases by a magnetic fleld, and hence a 
reduction in the outward flux of energy. Schwarz- 
sahild* has suggested that the corona 1s mamtamed by 
the flux of mechanical energy from the convection 
zone. But m spite of rts theoretical umportance, the 
subject is still in an elementary state. The sole 
reason for this lies m the difficulties of observation. 
Even at the best observing stations, atmospheric 
turbulence rarely permite a day-time image quality 
of better than 1 seo. of arc. In addrtion, it 18 not easy 
to approach the theoretical definition of even a 10-in. 
telescope when the optical components are subjected 
to the full flux of energy from the Sun. Moreover, 
the granulation is & low-contrast subject. For these 
reasons, little ıs known about the true structure of 
the granulation. In spite of more than half a century 
of work, virtually nothing is known about the 
variation of the structure of the granulation with 
wave-length, and only little about ite variation with, 
distance from the centre of the solar disk. Ib is 
apperent that the subject will not advance appreci- 
ably until better observations are made. The best 
that can be done from a ground station is exem- 

lified in the beautiful work of Rosch’ at the Pio du 
Midi using a refractor of 10-in. aperture. It is unlikely 
that photographs showing better definrtion can be 
made from the ground, even from a selected o i 
station. The reason for this is that much of the ‘bad 
peeing’ durmg day-time is caused by turbulence in 
the lower levels of the atmosphere arising from the 
heating of the ground by the Sun. Sin bevat 
on & Mountain top is not necessarily free from this 
disturbance. The thickness of this turbulent layer 
undoubtedly varies from day to day and is dependent 
on local conditions; but if observations could be 
made from the air at a height of about 20,000 ft. 
above local land ‘masees, the deleterious effecta of the 
turbulent air will usually be*avoided and & great 
improvement in the quality of the seeing may be 
expected. 
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Some experiments along these lines were made in 
1955 by two of us (D. E. B. and D. W. D.), working 
in co-operation with the R.A.F. A fused quartz flat 
was mounted inside the open door of a Lmooln air- 
craft and used to reflect sunlight mto an 8-m refractor 
fitted along the fuselage. However, disturbed air 
near the door of the aircraft even at a height of 
22,000 ft. and mechanical vibration limited the 
definition to 5 seo. of arc. In asseamng the difficulties 
of this work, it 18 helpful to bear m mind that photo- 

the Sum with the best resolution so far 
attained 18 equivalent to taking a legible photograph 
of the word ‘NATURE’ on the cover of this journal 
from a height of 2 miles. If worth-while progress is 
to be made, this limit must be decreased at least by 
a further factor of two. 

To obtain the required definition, the ultimate ann 
must be to operate the telescope ın quiescent am at 
such a height that it 13 above all the more grossly 
disturbed perte of the atmosphere, and the only 
prenne MU radi UE 

eath a floating balloon. In 1956, work was begun 
at the Cambridge Observatories, in collaboration with 
the Paris Observatory, to investigate this possibility. 
One of us has already demonstrated the feasibility of 
making astronomical observations from & manned 
balloon’. A more detailed account of the apparatus 
ud fa a frat Bight and the rosulia obtained with at 
has already been published elsewhere*'/*, The tele- 
scope was of 11-in. aperture, and was guided manually 
on the Bun. Accurate guiding is very diffloult, and 
the only reason why an experiment of this kind is 
practicable ıs that 16 18 possible to take photographs 
with an extremely short exposure time. The exposure 
on the first fight was about 2 mseo., but this was 





Balloon and apparatus in flight 
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found to have been too long to counter the effect on 
the image quality of bad guiding, and the photo- 
graphs show a sheared structure. For a second flight, 
therefore, this shutter was replaced by one operating 
at about 0-2 mseo. This flight was made on April 1, 
1957, from the Meudon Observatory dutaide Paris 
(observers A. D. and D. E. B.). A photograph of the 
apparatus and balloon in flight ia shown in Fig. l. 
A height of 18,000 ft. was attained and 480 photo- 
graphs taken during & period of three hours. 

Among other difficulties is that of predicting with 
sufficient accuracy the change of focus of a refracting 


AVOIDANCE OF COLLISION 


A JOINT meeting of the Institute of Navigation, 
l'Institut Français de Navigation and the 
Ausschuss für Funkortung was at the rooms 
of the Royal Geographical Society during June 5-7, on 
“The Avoidance of Collision by Airborne and Ship- 
borne Means’’. 


Collisions at Sea 


Though the meeting was short it waa most useful 
because it served to demonstrate the various pointa of 
agreement and controversy on a matter which is 
complex and subject to a good deal of public com- 
ment, not always informed. As the prevention of 
collisions at sea is an international matter, it is 
extremely valuable to discover the bases of common 
and contrary opinion by free and international 
discussion before the tions oome under review 
in the more inhibi atmosphere of a formal 
conference 


After a disquisition on the mathematics of collision 
avoidance, the meeting was invited to consider the 
causes of collision at sea, despite the use of radar, then 
the possibilities of avoidance by manœuvre and, 
finally, the contribution which electronic or other 
equipment may make, or be asked to make, to ease 
the task of the navigator in this regard. Fog or low 
visibility was assumed throughout. 

On the first point there was no disagreement 
whatever. Speakers only differed in their manner of 


S NATURE 


213 


telescope with altitude. The change may be aa much 
as 2 mm. in a focal length of 3,000 mm., and as the 
focus is critical to 0-1 mm. it is necessary to take 
Photo hs over & range of focus settings. For this 
reason. only one photograph in fourteen can 
show acceptable definition. However, the best 
PESOS er es Otis) are OF eee quale. and 
in particular appears to be at least 
finerjlal OF aay Shar LR wo Rayo aer. A part of 
this photograph is reproduced in Fig. 2. Analysis of 
the phi is still in progress, but it seems 
likely that the theoretical limit of resolution of the 
ll-m. objective has been reached. The ground-level 
seeing at the time of the flight was of poor quality, 
and the success of the photographs demonstrates that 
high-altitude observations of this kind are a feasible 
method of overcoming the previously insupereble 
difficulty of bad seeing. Plans for further flights with 
a larger telescope are now under discussion. 
@ This investigation has been financed chiefly from 
a Royal Society Government Grant, with help from 
French special funds. 
* Un AL, “Physik der Sternatmosphiren", tnd edit. 215 (Berlin, 
Soa qe Bs , and Bohwarrsohild, AL, Astrogkysios! J., 111, 361 


xw er debe O. G., amt Pedroo, A. K, Astrophpeioal J., 
Nae H.,' The Obeeriatory, 70, 68 (1056). 

* Biermann, L., Vierteijakrsechr. Asir. Geselisch., 76, 194 (1041). 

* Schwarmchild, M., Astropkysica! J., 107, 1 (1043). 

7 Rösch, J., O. R. Acad! Sai.. Peris, 843, 478 (1056). 

* Dollfus, A., C. R. Acad. Sei., Peris, 859, 054 (1984). 
wie E W., and Dollfus, A., The Observatory, 
38 Blackwell, D. Band Dewhirst, D. W., J. Sei. Instr., $4, 274 (1067). 


AT SEA AND IN THE AIR 


expressing the failure of the human element to under- 
stand the problem it was facing, or to make even 
reasonably good use of their i t. It must be 
said at once that m most of accidents described 
in which one of the ships was without radar, that ship 
usually had to carry a substantial and sometimes & 
major share of the blame. . 

The main failure m the radar-fitted ships seemed 


“to be philosophical or psychological rather than 


technical, in the navigational or electronic senses ; 
inability to understand that the danger mounts at an 

rate as ships approach one another without 

speed ; failure to the i ce 
of reg a of radar and of forming the 
habit of regular and precise observation. Some 
speakers mentioned lack of self-discipline and sense 
of responsibility and another suggested the necessity 
of breaking down the feeling of personal immunity 
ere which is common to other walks of 


p v ene ree ere 
essential and that it should include instruction in the 
non-technical aspects just mentioned. There was no 
dispute concerning the need for seamanlike caution 
when interpreting the rule calling for moderate speed, 
or for progressive redtction of speed when approach- 
ing a close-quarter encounter. Of the twenty-eight 
ships involved in the oollisions analysed by one 
speaker, twenty were found by courts or inquiries_ 
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to have been gomg too fast, and several mamtamed 
their speed up to the pomt of collimon. 

Controversy became apparent when consideration 
of manoeuvring to avoid collision opened. The need 
for studymg this subject arises from the agreed 

on that the present steering rules, that is, 
giving way’ ship and ‘standing on’ ship, can only be 
applied between ships in mght of one another. In 
fog, therefore, there 18 a period, long or short, between 
radar contact and hearmg or seeing the ship at close 
quarters, during which shipe are under no obligation 
exoept to sound fog signals and go at a ‘moderate’ 
speed. 


There are two main schools of thought on this 
subject, one which would strictly limit manœuvre to 
reduction of speed and to starboard alteration of 
course, and the other which would leave the choice to 
the seaman, presuming him to have been educated 
thoroughly in all aspects of technique and philosophy. 
The objection to restraint is that a rule to cover all 
situations will fail if it 18 too precise. Naturally this 
controversy remained unresolved and will no doubt 
be given much more thought. 

On the subject of amending the collision regulations 
to take account of radar, diverse opinions were 
expremed. Some were in favour of special sound 
signala being provided to indicate that the ship was 
using radar. Others felt that this would lead to 
pomibly dangerous assumptions as to both the 
intentions of the ship using it and the identity between 
the fog signal and some particular echo on the radar 
soreen. All suggestions for amendment were left 
for further study, but the conclumons of the meeting 
expreased the need for attention to be paid to the 
interpretation, in the radar context, of the rules 
for moderate speed, altering course when at olose 
quarters and stopping even before the fog mgnal is 
heard. 


The subjects discussed under the headmg of assist- 
ance from electronic or other equipment are best 
considered in two categories, dependmg upon the 
' echo alone or on active co-operation from other 
ships; these categories also define opposing schools 
of thought. 

On the whole, the former school found more 
support at the meeting than the latter, although one 
or two ers did press the claims of the 1dentiflca- 
tion of ships whose echoes are seen, so that conversa- 
tnm Ge other chan Gr exchangmg intelligence may 
be established. The op case was that unless 
the complex and equipment needed was 
applied to all ships, whether radar-fitted or not, and 
was 100 per cent reliable, the navigator might be 
little better off. Further, if conversation and mutual 
agreement were to be the ultimate aim, it would 
involve severe difficulties and radio oon- 
gestion, both of which would give rise to delays 
intolerable in the circumstances. Further, the value 
of bi-lateral arrangements m  multi-lgteral and 
dynamic situations is, to say the least, doubtful. 

There was no suggestion that electronics could not 
meet the i ro De dese 
was no do that a system to pro 
identification for each of, say, 15,000 aie woul be 
costly. If automatic coded transmission of course 
and speed information was needed the cost would rise, 
while if conversation were to be the aim, very high- 
frequency radiotelephone equipment would need to 
be provided 

The policy of depending upon the echo alone was 
shown to have two distinct channels, one dealing 
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with echo movement and the other with echo shape. 
The object of both is to present the radar observer 
as rapidly as posable with intelligence concerning 
the course and speed of the ship whose echo is 
seen. With the ordinary marine radar of to-day, 
the orientation of the ship can be judged from 
the shape of her echo only in exceptional crrcum- 
stances. 

Systems which operate on echo movement vary, 
Zen MOIS DUAE BLAU OC ened ey 
ranges and bearings, to the recently launched ‘true- 
motion’ redar or the development of storage tubes 
(cathode ray tubes) on which the ‘painted’ path of 
edo d ie re Speakers extolled 
each of the modern devices and even combinations 
of them. Their advantages over manual plotting 
are first that the information-rate is much better, 
and secondly that the observer has leas to do and lesa 
chance of making errors. 

Dependence on the shape of the echo implies a 
very high degree of discrimimation, and this is available 
in the greatest degree at the present time im the 
Q-band (8 mm.) radar, demonstrated by the Decca 
Radar Co., in England, and Messrs. Philips in Holland. 
It is still in a somewhat embryo state but, as the 

was told, it does show the orientation of a 
300-ft. ship at about 5 miles. An 8 mm. radar witha 
12-ft. scanner will have a beamwidth of about 0-15*, 
providing 8 times better discrimination than a normal 
8 am. radar with a 6-ft. scanner. The who 
favoured this systam pointed out that such refinement 
in ‘definition would make the heading of another 
ship evident from a glance at the echo, provided that 
it was within & certam range. 

At longer ranges the heading will not be discernible 
from echo-shape, whereas with the echo-movement 
systems the effect of moareased range is to decrease 
the information-rate. However, on balünoe the 
speaker was in favour of the principle. 
He pointed out the susceptibility of the Q-band radar 
to interference from rain clutter; this and ite short- 
coming in maximum range make debatable ite use 
as the only radar set in a shi 

The conclusions reached 


most of the collisions which have occurred to the 
human element, which often failed to appreciate the 
risks inherent in entering ol situations at 
speed.and to understand the limitations of and the 
best ways of using radar equipment. More and better 
training is needed im using radar and in the mental 
approach to encounters in fog, attention being 
devoted particularly to continuity of radar observa- 
tion, and to reduction of speed and holding course 


when at close quarters. 
The ing hoped that technical advances would 


continue and be given impetus and direction by the 
studies of & working which might be set up to 
consider the unso roblems. . J. WYL 


Collisions In the Alr 


At present collision avoidance in the air is based 
on visual avoidance manœuvres by pilots and, during 
poor flight visibility, on ion of aircraft under 
instructions of the air o control service on the 
ground. Separation by air traffic control is confmed 
to the vicinity of airporta and main air routes. The 
proposal to use airborne devices for collision avoidance 
is a comparatively recent one, and no such device 
has yet been produced. For these reagons, the 
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exploratory, to determine the possible roles of such 
devices and possible principles of design. It was 
considered. to make any recommendations 
at this stage, but the meeting was valuable in allowing 
a free exchange of views between those 
including specialista in many flelds from the three 
countries and & guest speaker from the United States 
who has made a study of the physios of air collision 
avoidance. 

The discussions were in three main . The first 
dealt with the stetistios of air oollisions and the 
mathematios of oollision avoidance manœuvre. The 
second session considered air traffic control from the 
point of view of ite limitations as a method of prevent- 
ing oollisions in all weather conditions and in all 
areas. The third session was devoted to possible 
arrborne solutions. 

The statistics of collision incidence were from the 
United States, because flying is practised on a 
sufficiently large soale in that country for the number 
Se ee ee ie Ms uie 

cal significance. These statistics show that the 
overwhelming majority of collisions occur in good 
flight visibility ; most are near airports and most are 
cases involving overtaking. From this evidence it is 
apparent that complete reliance cannot be placed on 
visual avoidance even in good visibility. Among 
reasons for this examined at the meeting were the 
extremely restricted field of view from aircraft 
cockpits due to fuselage streamlining ; lack of aircraft 
conspicuity, especially against the Sun ; physiological 
limitations of the human eye, such as difficulty 
in focusing to infinity in the absence of a defined 
horizon or cloud; and psychological factors condi- 
tioning the quality and speed of the pilot’s reaction 
to the collision hazard. 

While much could be done to improve these oon- 
ditions, ib was agreed that such improvements could 
Pa ie tice oe ee cee 
account the very high of jet aircraft, 
which make visual collision avoidance virtually 


The mathematios of collision avoidance in the air 
differs from that of the marme problem in several 
rəspəcte. The very much higher speeds of closing 
allow leas time to make a decision, and if & turn is 
made it will probably need to be sustained until the 
other aircraft is passed. Apart from this, there is the 
possibility of using the third dimension. The effective- 
neas of an avoidmg manœuvre oen be expressed 
statistically, depending upon the probable accuracy 
of the measured by the warning system. 
If the system ig self-contained, that is, if ib does not 


onthe 

of measurement of rate of change of relative 
a apa gloves fi A dice A 
closing, both of which are zero in the oollision case. 
It was pointed out that the acouracy with which these 
rates must be determined to distmguish the collision 
oase is ao high that it is only when aircraft are within 
comparatively short that such rates can be 
ished from m perturbations of the 

in ite flight. Acwarnt time of thirty seconde 
seomed to be the practioal mamrimum fur gush self 
systemes. These limitations do not, 
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triangle to be solved continuously in the mterrogating | 
aircraft. 


It seemed to be accepted by the meeting that ar 
traffic control from the ground is necessary in areas 


“of high traffic density, irrespective of any airborne 


device, to cope with the situation where several 
aircraft may present a mutual collision hazard and 
to mamtain an orderly flow of trafflo into and ont 
of the airporte. Separation of &roraft by control 
from the ground does, however, involve path restric- 
tion and delays, and is therefore generally confined 
to conditions of poor vimbility, including night flying. 
A devioe which would assist pilote by warning them 
of the presence of other aircraft in visibility 
might be a better solution than air traffic 
control separation to all weather conditions. The 
air traffic control service is further confined at 
present to the vicinity of aerodromes and to estab- 
lished air routes. The devioe mentioned could provide 
protection in other areas not so served. 

On long-distance routes, for example, over the 
North Atlantic, where navigation and communication 
facilities are limited, very large separations -between 
aircraft have to be imposed by air traffic control to 
allow a margin for navigation errors. This resulte in 
artificial congestion, including restriction of cruising 
altitudes, though the actual traffic density in physical 
terms is extremely low. There are two alternative 
approaches to this problem. The first is to depend 
entirely on better navigation and communication 
facilities and to lay down & system of alternative 
fixed routes to i ve the control system. The 


second is to re or air traffic 
control from the ground b use of airborne 
collision-warning devices. are likely to 


continue to require freedom in choice of path on such 
long-distance routes, in order to take maximum 
advantage of the wind distribution in achieving 
minimum flight time and therefore operating economy. 
Such flexibility may be difficult to achieve with the 
complex route network necessary for ion of 
aircraft entirely by air traffic control. ions at 
o icons died un Mo coin at hio ai 
Using airborne oollision-waming devices, there need 
be lees restriction of flight paths, and it was generally 
accepted by the meeting that such devices in one 
form or another were desirable on such long-distance 
routes. They have the advantage of avoiding oon- 
tmuous restriction of aircraft flight path in order to 
cater for the very remote contingency of conflict 
with an aircraft on an adjacent path. 

A number of different applications were suggested 
for oollislon-warning devices, and the type of device 
required may vary with these different roles. For 
example, a system for use in good visibility in areas 
of high traffic density would need to be limited in 
range to prevent too many spurious warnings. A 
system for use on long-distance routes where traffic 
density is much lower could be of longer range and so 
give the pilot sufficient time to assess the situation 
and perhaps, pi aac otras Dawe 
change altitude to avoid the other aeroplane. During 
the session on airborne solutions various possible 
principles of operation for collisian- 
were examined, but no system has yet been 
oapable of giving & universal solution to the problem, 


that is, covering all possible sectors with every 
combination of speeds. ubt was expressed 
at the a self-contained system is 


feasible, but study is continuing because such a 
device would have the tremendous advantage of 
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' giving immunity from all aircraft, and would not 
necessarily require universal adoption and standard- 
ization of design. Co-operatrve systems using equip- 
ment in both arroraft oerteinly seem more feasible, 
and various radio and radar techniques were discussed 
in relation to such devices. This is a field wide open 
for further study and invention. 

Although no formal conclusions were drawn from 
this meeting, the discussions did show that there are 
soyeral detiet posible toles for nif ollimpn. Wenig 

and that therr introduction may be inhib 
by an attempt to fill all these roles with one fallible 
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. British Museum (Natural History) : 
Dr. H. W. Parker, C.B.E. 


Ir has recently been announced that Dr. H. W. 
Parker, keeper of zoology in the British Museum 
(Natural History), is to retre on October l. His 
tenure of the keepership has been outstanding for 
his introduction into museum practice of the prmarple 
that species are live populations in Nature, varymg 
puce ae d by ecological and geo- 

ical factors, and statistical treatment 

eg sore vin co aed No longer 

be said that a species is what resembles à 

serias stuck on & pin in & museum. 

Dr. Parker’s numerous publications reflect this 

infusion of the ‘new systematics’ into museum 

taxonomical work, and his monographs on the 

lizards of Somaliland, the Microhylid frogs and the 

Leptodactylid frogs are universally regarded as 
-classical contributions to the subject. 


Dr. F. C. Fraser 


Dr. F. C. FRA8HB, who succeeds Dr. Parker, brings 
to the keepership of zoology a fundamental trainmg 
in the principles of taxonomy and & long career of 
regearch into the life, structure and function of 
whales. In investigations undertaken under his 

ion, the significance of the sounds emitted 
aa sides prie ba Veen: oluoldoted by sears 
of researches into the structure and function of the 
auditory apperatus, which show that whalea are 
enabled to detect the direction from which the 
sounds come. This is a fundamental necessity for the 
continuance of the species by enabling the anmnals 
to meet in a medium where the senses of smell, sight, 
taste and touch are unsvailig. In a recent oom- 
munication in Nature, Dr. Fraser and one of his 
colleagues have forward a new and objective 
explanation of the ‘low of whales which seems 
likely to prove & major contribution to the solution 
of an age old problem. 


Mr. J. D. Macdonald 


Mz. J. D. MAODONALD is succeeding Dr. Fraser in 
the deputy keepership of zoology. Mr. Macdonald 
has been in of the Bird Room at the British 
Museum (Ni History) smoe 1944, and has been 
responsible for the new Bird Gallery and British Bird 
Pavilion which have met with great favour from 
visitors. He has travelled fay afield in connexion 
with his researches, and went on ornithological 
expeditions to the Southern Sudan and to South- 
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device. For example, a fairly simple system might 
be developed to provide proximity warning when 
overtaking another amcraf& in visual conditions. 
This might warn the pilot of the presence and direc- 
tion of the other aircraft, so that he could make an 
avoidance manœuvre visually. Such a device might 
have prevented the Grand Canyon disaster last year, 
and other simular accidents. It is possible that 
operational experience, gained by the use of com- 
paratively simple devices of this kind, will indicate 
the lines for more advaztced developments. 

. O. FRASER 


d VIEWS 


. Weet Africa, whenoe he brought beck valuable 
collections. 


Geography at Bristol : Prof. W. W. Jervis 


On the evening of June 14 & large company of past 
and present students of the Department of Geo- 
graphy in the Unrversity of Bristol bade farewell to 
Prof. W. W. Jervis, who retured from the chair of 
geography at the end of the academic year. Prof. 
Jervis, and barrister-at-law, is a greduate 
of the University of Durham, havmg been a student 
at Armstrong College, Newoastle, before the First 
World War. His first appointment was as lecturer 
in mathematics and geography at Exeter in 1913. 
Shortly afterwards he was on active service, chiefly 
on the North West Frontier of India and m Meso- 
potamia. In 1919 he was appointed lecturer ın 
geography in the University of Bristol and began to 
build up the now flourishing and active Department. 
Created reader m geography in 1926, he was elected 
to the first chair of y m the Uni ity of 
Bristol m 1938. The eventa of the Second World 
War called a halt to further developments and the 

ent of Geography did not escape the damage 

upon Bristol and ite Univerarty. During 
part of the War Prof. Jervis was agam in uniform, 
commanding the 8th Gloucestershire Battalion of the 
Home Guard. On the return to peace-thne conditions, 
Prof. Jervis and his colleagues faced the problems 
common to all universities agamst a d of 
re-creating & Department with its easential physical 
resources. There has been one very clearly marked 
feature of the work instanced m the Department's 
well-known and deserved reputation in surveying, 
reflecting Prof. Jervis’s own interest m all matters 
appertaming to cartography. The spread of his 
graduates over many fields of employment and areas 
in the world is in itself a tribute to the achievements 
of the retifing professor. 


Prof. R. F. E. W. Peel 


Pror. W. W. JERVIS is to be succeeded at the 
University of Bristol by Prof. R. F. E. W. Peel, of 
the University of Leeds, who graduated at Cam. 


Newcastle upon Tyne, in 19885. In 1038 ho was 
granted leave of absence to join an ion to 
Libya under the l ip of Bagno and his 
abilities as & geographer anthropologist (he took 
the diploma in anthropology at Cambridge in 1985) 
were shown in both his contributions in the fleld 
and in published papers on his return. On, the out- 
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break of hostilities in 1989 he waa commissioned in 
the survey branch of the Royal i and he was 
among those evacuated from Dunkirk. Following a 
period of service in England he was posted to Italy 
and was in charge of the map production branch of 
the Survey Directorate. At the end of the War he 
returned to his post at King’s College, Newcastle, but 
shortly afterwards was appointed to the staff of the 
Department of Geography at Cambridge. When the 
University of Leeds created an additional char of 
geography, Prof. Peel was appointed to flll it and on 
the retirement of Prof. A. V. Williameon he became 
head of the Department. While at Leeds, in addition 
to obtaining and occupying new premises, Prof. Peel 
has visited Kast Africa and Canada, and sustained 
his interest in problems of the physical geography of 
northern England. His teaching and research mtereste 
are not, however, narrowly confined, and in the 
Bristol environment he will find satisfaction in the 
developments there in surveying and cartography, 
as well as in physical and human geography. 


Second Geneva Conference on Peaceful Uses of 
Atomic Energy 


THE second International Conference on the 

Peaceful Uses of Atomic Energy is to be held in 
Geneva during September 1-18, 1958. A provisional 
Committee, of which Sir John Cockcroft is the 
member for the United Kingdom, providmg for 
twelve plenary seegions embodying papers of a 
general survey type, and four parallel series of technical 
seasions covering the following subjects: Series 1: 
chemistry and the chemical processing of irradiated 
fuel, reactor technology, radiation damage in reactor 
materials, handling of highly irradiated materials, 
treatment of radioactive wastes; Series 2: nuclear 
physics including the physica of fission and fusion 
Teactors, reactor theory, fuel cycles and the econ- 
omica of nuclear power, research, test and prototype 
power reactors, reactor experiments ; Series 8: pro- 
duction and uses of isotopes and ionizing radiations 
in research, medicine, agriculture and industry, 
dosimetry, biological effecte of radiation, radiological 
protection, reactor safety and location, meteor- 
ological and oceanographical aspects of the large- 
seale use of atomic energy; Series 4: raw material 
supplies, winning and refining of uranium and 
thorium, methods of separation of isotopes, metal- 
lurgy and fabrication of fuel elements, processing of 
other nuclear materials. 

The Conference will be conducted under the same 
rales of procedure as in 1955, which are published as 
Annex 2 in Vol. 16 of the Proceedings of the Inter- 
national Conference on the Peaceful Uses of Atomic 
Energy. Officials of the Conference, moluding the 
president, secretary-general and chairmen of the 
technical sessions, will be announced later. Arrange- 
ments for participation by the United Kingdom are 
being organized through an Executive Oommittee 
(chairman, Sir John Oockoroft ; secretary, Mr. B. W. 
Mott) and a Papers Committee (chairman, Dr. 
B. F. J. Schonland; secretary, Dr. T. A. Hall) on 
which are representatives of the U.K. Atomic Energy 
Authority, the Central Electricity Authority, indus- 
try, universities and other bodies. Titles and 500- 
word abstracta of papers must be in the hands of 
the -general of the United Nations by 
March 1, 1958, and final texts by June 1, 1958. At 
present the Papers Committee is engaged on the 
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compilation of a provisional list of titles, with the 
object of estimating the number of papers likely to 
be submitted from the United Kingdom and their 
distribution between the various setsions. It 1s hoped 
that this information will be available by September 
1, 1957. Organizations represented on the Papers 

i will be approached by their repre- 
sentatives for contributions, but others should com- 
municate directly with the Papers Secretary, at the 
Atomic Energy Research Establishment, Harwell, 
Berkshire, if they have titles to submit or if they 
require further information. Inquiries concerning 
matters other than the submission of papers should 
be addressed to the Secretary of the Executive 
Committee, at the same address. 


U.S. Nationa! Science Foundation Research Grant 
for Aslib 


Taa United States National Science Foundation 
has made an awaid of £10,000 to Ashb for research 
into the comparative efficiency of various mdexmg 
and literature search systems. The research pro- 
gramme, which is expected to take two years, is to 
be conducted at the College of Aeronautics, Cranfield, 
under the direction of Mr. C. W. Cleverdon, libi arian 
of the College, Many new techniques have been 
evolved in recent years in an effort to overcome the 
problems created by the vastly greater flow of 
research papers and the increased need to locate 
information due to the growing complexity and 
volume of scientific and industrial research. The 
research which has been planned is intended to 
provide evidence as to whether and in what circum- 
stances one indexing system is more efficient than 
another. First, some 20,000 research reports on 
aeronautical i ing matters will be mdexed 
under five different systems. Strict controls, covering 
time and other relevant economic factors, will be 
maintained at all stages of the work. When this has 
been completed, it is intended to carry out exhaustive 
testa on the mdexes im order to show therm oom- 
parative efficiency in varying conditions. 

Journal of Electronics and Control 


STARTING in July with the first number of Vol. 3, 
the Journal of Electronics will contain an addrtional 
section deeling with control systems and mechanisms 
and its title will be changed to Journal of Electronics 
and Control. The Electronics Section will continue 
to publish papers devoted to all aspects of electron 
science as heretofore, and the new control section, 
which will be the ity of the recently 
appointed assistant editor, Mr. J. R. Day, will con- 
sist of contributions on any aspect of the science of 
control, either fundamental or in the context 
of industrial or other problems. 


control of electrical and mechanical 
field of servo-systems, the applications of electronic 
devices to control systems, and the automatic 
han of data come within its purview, but not 
the of organizational, economic and peycho- 
logical factors involved in cantrol engineering. Space 
will still be reserved in each number for book reviews, 
news items and correspondence. ‘The number of 
pages will be increased from 100 to 180, and for the 
time bemg the frequency of publication of the 
Journal will remain wn perte per annual 
volume. There wil be no increase in the annual 


subscription rate or in the price per single copy. 
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British Steel Castings Research Assoclation 

Taa British Steel Castings Research Association 
has entered into an t with the Steel 
Founders’ Society of America for the exchange of 
information at ther respective annual conferences. 
Each Association will, m alternate years, mvite the 
other to nominate a speaker to addreas ita annual 
conference on & selected subject. The scheme is 
bemg inrtiated this year with an invitation to re- 
presentatives of the Brtuah Steel Castings Research 
_ Association to address the Steel Founders Society 
of America Technical and Operating Conference, to 
be held m Oleveland, Ohio, durmg November 
11-13, on the subject of the application of the 
Ee e resistor furnace to steel foundry practice, 
and the use m steel foundries of the rmmersion 
pyrometer for the measurement of liquid steel 
temperatures. This paper will be presented by 
Mr. T. A. Cosh, head of the British Steel Castings 
Research Association’s ing section, and Mr. 
L. W. Saunders, chief metallargist, Lake and Elliot, 
Ltd. 


British Iron and Steel Institute Translation Service 


AT the suggestion of the British Iron and Steel 
Research Association, the Iron and Steel Institute 
has agreed to organize & co-operative translation 
service. Plans are already well advanced, and a 
number of companies in the industry are collaborating 
with the Institute im setting up the service. The 
scheme will benefit the Industry in two ways: not 
only will the range of available translations of forei 
technical papers, includmg Russian publications, 
considerably widened, bub also much unnecessary 
duplication of effort will be avoided. Translations 
prepared by individual companies will be passed to 
the central l, and these will be lamented by 
translations other sources. ‘ne idee is oures 
being compiled of those translations made since 1950 
which are still available, and lista of newly produced 
material and of translations in course of ion 
e ated es epus eer ale by the. DCN 
Tron Steel Research Association, the British Iron 
and Steel Federation and the Institute itself. Although 
primarily devised to serve the needs of the iron and 
steel industry, the new service will nevertheless be 
avaiable to all who wish to take advantage of the 
facilities offered. An agreed scale of charges has been 
laid down which inclndes provision for substantial 
reductions where & number of copies of any individual 
paper are required. Inquiries should be addressed to 
the British Iron and Steel Research Association, 
11 Park Lane, London, W.l. 


International Group for the Study of the Fauna of 
the Soll 
Durma the Sixth International Congrees of Soil 
Science held in Paris in 1956, xoologists iadixt 
in the study of the fauna of the soil formed an inter- 
national group with the object of providing a means 
for the exchange of information among workers in 
this fleld. To achieve this aim, a Newes Bulletin is 
being published, and in addition international col- 
ek a sar perunaa of the subject will be 
d at intervals. The number of the Bulletén, 
which appeared in May, inoludes a questionnaire 
ing details of current research projecta to- 
gether with information of animal groups studied. 
The resulta of this inquiry will be published in future 
numbers of the B in, copies of which oan be 
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obtained from J. d'Aguilar, Station centrale de 
Zoologie agricole, Route de St.-Oyr, Versailles. The 
first colloquium, devoted to ‘Methods of Research in 
Soil Zoology”, will be held at Rothamsted Exper- 
mental Station, Hertfordshire, during 
July 10-14, 1958, mmmediately prior to the Inter- 
national Zoological Congress to be held in London 
durmg July 16-23. The next issue of the News 
Bulletén will give the programme and other details 
of the colloquium. 


Sugar Research in Mauritius 


Tux annual report for 1956 of the Mauritius Sugar 
Industry Research Institute (pp. 92--xx.  Réduit, 
1957) moludes papers on cane breedmg, nutrition, 
soils, diseases and pesta, weed control, cultivation 
and irngsetion, effects of ramfall on production, 
and sugar manufacture. Both the total sugar pro- 
duction and the yield per unit area established 
new records. Only a few pointe from the research 
reports can be noted here. Breeding and selection 
studies have been oontinued along the usual lines 
for the crop. The induction of arrowmg, that 
is, flowermg, by photoperiodic treatments is to be 
attempted. Some mteresting mformation has been 
obtamed from mineral analyses of the juice of six 
cane varieties grown under different conditions of 
fertility and climate. For potassium, magnesrum and 
calcium a strong varietal effect was found ; for phos- 
phate, however, the varietal affect appears to be 
weak with the varieties tested. The generally lower 
status of juices from high ramfall areas in all minerele 
has been noted. From the resulta obtained rt would 
appear that the effect of moreasing nitrogenous 
fertilization on the potassium and phosphate oon- 
tente of juice is governed by whether or not an 
inarease in yield occurs. With an morease m yield 
both potassium and phosphate decrease, but when 
no inorease in yield is obtained the potassium and 
phosphate levels of the juice remam approximately 
constant irrespective of the amount of nrtrogen 
applied to the crop. Foliar diagnosis hag been used 
to advantage m determining the nutritional require- 
ments of sugar cane in different areas. Indeed, the 
year 1956 marks the end of the first decade of organ- 
ized control of fertalixer treatment, chiefly phosphate 
and potassium, based on this technique. 

Auxin Inhibition In Lunularia 

Iw the course of earlier investigations of the gemms 
of Marchantia and Lunularia, the possible existence 
of the m of apical dominance, as exem- 
plified by the higher plante, was noted by C. D. 
LaRue and S. Narayanaswami. It is well known that 
the gemms of liverworts do not germmate within 
the gemma oup unless they are detached from the 
thallus, nor are adventitious buds formed on healthy 
thalli. These and related observations suggested a 

of investigations from which some inter- 
esting results have accrued (New Phytol., 66, 61; 
1957). Using Lamularia, ib was found that excision 
of the upper halves of thalli above the gemma cups 
caused the gemmæ within the cups to germinate. 
Matilations such as puncturing, alrtting, exoimion of 
wings, eto., did not affect the gemmm so long as the 
apical notches and the midrib regions were intact. 
This indicates the action of auxin inhibitors from the 
tips of thalli rather than the effect of a wound stimulus. 
The upper halves of thalli isolated by transverse cuts 
do not regenerate adventitious buds, whereas the 
basal halves do so from the cut ends. The regenerated 
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apical buds cause retardation of the growth of 
gemmæ in the same way as the original ones. Sur- -+ 
gical experiments indicate the basipetal movement of 
inhibitors. Applications of growth hormones, such 
as indolylacetic acid, indolylbutyrio acid and naphtha- 
leneacetio acid in lanolin or in agar blocks, to the 
cut ends confirm the i influence of the 
notch and the latter as & centre of synthesis 

of inhibitors. Positive resulta for the formation of 
auxin have been obtained with Avena tests of the 


extracts of thallus tips. experiments 
with analysis of such extracts by chromato- 
graphy suggest that the auxm inv may be 


indole are aud. 


Measurement of Body Radloactivity 


aang of Se E a el 

held at Leeds on April 
16-17, 1956 voy Manes, 178, 172; 1956), have recently 
been published (Brit. J. , Supp. No. 7. 
Pp. vi+180. London: British Institute of Radio- 
logy, 1957. M e: Measurements of body radio- 

i originally undertaken to measure 
itio body burdan of worta Who had bees exposed 
to radium and radon and of patients who had been 
eed with contrast-media thorium. 

ider use will now undoubtedly be made of the 
techniques used in these investigations in determ- 
inations of the incorporation of fall-out in human 
populations. The radium oontent of the body of 
a chemist who died at the age of seventy-four 
after working for thirty-four years with radio- 
active materials was determined by workers in 
four independent laboratories. The reasonably good 
agreement of the resulta obtained by scintillation 
counting, ionization chambers and autoradiography 
gives confidence in the methods. 

The admirer of big apparatus will enjoy the 
description of high-pressure ionization chambers oon- 
taining 3,000 litres of gas at 20 pressure, 
and of an instrument in which 108 photo-rouliipliors 
view the scintillations in 500 litres of liquid with a 
sensitivity of the y-ray equivalents of 10-* to 10-!* gm. 
radium in equilibrium ; 
The NaI-Tl crystal 
Mariell and his collaborators shows the trend 
towards simpler instruments. The volume contains 
much information on many related topics like back- 
ground radiation and the redium-oontent of drinkmg 
water in many of the world. It is very well 
produced, but summaries might have been added to 
the papers. 


Algebraic Transformations to a Normal Popula- 
tlon 


AN interesting application of the use of an algebraic 
a ae 
population is provided by a report, “Distribution 
conjointe de la température’ et do l'humidité de l'air 
su o Belge" (Publioations de l'Institut National 
pour | Agronomique du Congo Belge, Bureau 

Olimatologique. Communication No. 14. Pp. 81. 
Brussels, 1957), by Dr. F. Bultot. The problem 
related to the determination of the range within which 
95 per cent of values of atmospheric vapour pressure 
occurred at in the Belgian 
Oongo. Annual and monthly means of temperature 
and vapour and even annual monthly means 
of the values for each hour were inadequate to give 
the limits needed. If the variables are normally dis- 
tributed the range oan readily be determined by 
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drawing the ellipses of bivariate distribution. The 
-actual temperatures and vapour were found, 
calculating the coefficients of artani and digsym- 
metry, to have quite skew distributions. The values 
of the logarithms to base 10 of the temperature and 
of the cube of the vapour pressure, however, were 
found to be nearly normal. * The standard deviations 
of these ities, and the oorrelation ooeffloienb 
between them, were calculated and the ellipses drawn. 
Figures for a number of places m the Congo are given, 
showing the elli corresponding to 95 and 99 per 
cent of the of observations, with correspond- 
ing diagrams obtained by transforming back to direct 
values. 


French Metallurgical Society 

Tae French Metallurgical Society is to hold ite 
Paris at l'Ecole Nationale 
Supérieure de Chimie, 11 rue Pierre-Curie, during 
ing the followmg awards 
will be : the Grand Medal of the Booiety 
to Prof. G. Chaudron, for his services to metallurgy ; 
and the Rist Prizes to G. Pomey and A. Gueusmier. 


of the meeting includes sessions on 
mud ura theology of metals, metallurgical 
morcs ceed by cou cone the physics of 
metals and the physical chemistry of alloys. Further 
details can be obtained from the Société Française 
de Métallurgie, 25 rue de Clichy, Paris 9. 


Manchester Literary and Philosophical Soclety 

Tua Manchester Literary and Philosophical Society 
recently elected the following officers for the year 
1957-58: President, Dr. F. C. Toy ; Vice-Presdenis, 
Mies A. O. Alexander, Sir Geoffrey Jefferson, Prof. 


J. Kenner, Dr. Norman Smith; Hon. Secreiartes, 


Dr. L. Cohen, F. Willett; Hon. Treasurer, H. Hay- 
hurst; Hon. Librarians, L. L. Ardern, Dr. W. H. 
Brindley ; Hon. Curator, N. G. C. Pearson. 


Carlsberg- Wellcome Travelling Fellowships Awards 
Tus Carlsberg Foundation (Copenhagen) and the 
Welloome ‘Trustees (London) announce that the 
awards of Carlsberg Welloome Travelling Fellow- 
ships for the academic year 1957-58 (Nature, 179, 
658 ; 1957) have now been made. Mr. Jargen Berger, 
staff 


Chemistry 
Birmingham, and Dr. Stephen Paget Lapage, the 
British Fellow, who is a trainee member of the 
Publio Health Laboratory Service, will work at the 
State Serum Institute, Co on the bio- 
chemical and serological identification of entero- 
bacteriaceas. 


Oversea Service Division, Colontal Office 

Tum following appointments have recently been 
made in the Oversea ice Division, Colonial Office : 
C. E. Johnson (chief agricultural offloer, Northern 
Rhodesia), assistant director of agriculture, Northern 
Rhodesia ; J. V. Webdale (agricultural officer, Tan- 
gemyika), agricultural officer, Zanmbar; J. Black- 
burn (chemist, Tanganyika), assistant government 
chemist, Northern Region, Nigeria; A. F. A. Lamb 
(conservator of forests, Trinidad), chief conservator 
of forests, Sierra Leone; D. A. Harkm (geologist, 
Geological Department, Tanganyika), deputy 
director of Geological Survey, Tanganyika ; 


. man, 
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(deputy director of Geological Survpy,’ 


Quennell 

Tanganyika), director of Geological Survey, Tangan: 
yika; D. H. Romney (scientific officer, British 
Honduras), senior scientific officer, Britiah Honduras ; 


oulnural officer, Western Re Nigeria ; : 
Boyd, agricultural offloer, Northern Rhodesia ; 
A. J. M. Gunn, agricultural officer, Tanganyika ; 
D. J. H. Jones, agricultural chemist, Northern 
Rhodemsa; W. Keir, agricultural offloer, Kenya; 
J. H. Simons, plant protection offcer (plant patho- 
logist), Western Region, Nigeria; O. R. Cratchley, 
geologist (geophysicist), Féderation of Niger; 
J. B. Wright, geologi » Kenya; J. Ashton, senior 
surveyor, Northern ion, Nigeria; A. G. Bailey, 
scientific offloer, Northern Region, Nigeria; O. M. 
Leslie, scientific officer, East African Industrial 
Research Organization, East Africa High Commission. 


Untverstty News : * London 

Tma title of professor emeritus m the University 
of London has been oonferred on the followmg: 
Prof. O. W. Dannatt, on his retirement from the 
chair of metallurgy at the Imperial College of Science 
and Technology; Prof. J. B. 8. Haldane, on his 
resignation from the Weldon chair of biometry at 
University College; Prof. B. J. Lloyd-Evans, on his 
retirement from the Kennedy chair of mechanical 
engineering at University College; Prof. W. H. 
Pearsall, on his retirement from the Quain cham of 
botany at University College; Prof. Willam Ward-' 
law, on his retirement from the chair of physical 
chemistry at Birkbeck College. 

The following appointments are announced : 
Dr. Douglas McKie, reader in the history and 
philosophy of science at University Oollege, to 
the University chair of the history and philosophy 
of science tenable at that College; Dr. M. Freed- 
lecturer in anthropology at the London 
Bchool of Heonomies and Political Science, to the 
University readership in anthropology tenable at 
that School; Mr. 8. J. Gould, lecturer in sociology 
at the London School of Eoonomics and Political 
Science, to the University ip in social 
institutions tenable at that School; Dr. P. L. le 
Roux, senior lecturer at the London School of Hygiene 
and Tropioal Medicine, to the Univermty 
in medical parasitology tenable at that School; Dr. 
J. F. Sutcliffe, lecturer ab King’s Oollege, to the 
University readership in botany tenable at that 
Oollege. 


Announcements 

Ma. E. 8. Hrsoooxs, secretary of the National 
Physical Laboratory, has been appointed director of 
the United Kingdom Scientific iom in the British 
Commonwealth Scientific Offüloe in Washington; he 
will also be attaché for soientiflo questions to the 
British Embassy. He will succeed Mr. H. J. Hadow, 
who has completed his term of office in W: 
and will return to duty with the Department of 
Scientific and Industrial Reseazph in England. 

Mn. B. W. Corin, of the New Zealand Depart- 
ment of Salentific and Industrial Research Geological 
Survey Office, Christchurch, has been appointed 
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scientific laison offlcer in Great Britain, under Dr. 
V. Armstrong, at the New Zealand Saientiflc Liaison 
Office, which 1s a unit of the British Commonwealth 
of Nations Scientific Liaison Office, Africa House, 
Kingsway, London. 

Tae British Scientific Instrument Research Asso- 
ciation’s laboratories at South Hill, Chislehurst, 
Kent, are to hold five open days during October 7-11. 
Pee ee MR Soe 


Tue Society for Water Treatment and Examina- 
tion is to hold ite autumn ing at the Palace 
Hotel, Southend-on-Sea, durmg October 2-4, Further 
details can be obtained from the Hon. Secretary, 
4l Carshalton Road, Sutton, Surrey. 

Tua Institute of Personnel 
with the National Institute of Industrial 
has arranged a five-day course in “The Use of 
Statistics m Personnel ment”, to be held at 
the National Institute of Industrial Psychology, 
14 Welbeck Street, London, W.1, during October 28— 
November 1. Further information can be obtained 
from the Training Officer, Institute of Personnel 
Management, Management House, London, E.C.4. ` 

Toa Chemical Engmeermg Group and London 
Section of the Society of Chemical Industry are to 
hold & jomt symposium on “Safety in Chemical 
Industry" on October 14 and 15 at the Royal 
Institution, Albemarle Street, London. Full details 
and application forms can be obtained from the 
Assistant Secretary, Boorety of Chemical Industry, 
14 Belgrave amen London, S.W.1; registration 
should be completed before October 5. 


Aw informal i on "Column Packings for 
Gas Chromatography” will take place at the Univer- 
sity of Cambridge on October 4. The meeting is 
being organized by the Gas Chromatography Dis- 
cussion Group under the auspices of the Hydrocarbon 
Research Group of the Institute of Petroleum and 
will commence at 1l am. The i will not 
be published in full. Application for tickets should 
be made before August 26 to Dr. H. Purnell, Depart- 
ment of Physical Chemistry, Free School Lane, 
Cambridge. 

Tum first International Symposrum on Gas Chrom- 
&tography, sponsored by the Analysis Instrumentation 
Division of the Instrument Society of America, is to 
be held m the Kell Center for Continuing Eduoa- 
tion, Michigan State University, during August 28-30. 
The Symposium, under the general chairmanship of 
H. J. Noebels, is to be held in six sessions devoted to 
the theory of gas chromatography, the spploation of 
gas chromatography instrumentation in the labor- 
atory, analysis of high-boilmg materials by gas 
chromatography, the application of gas chromato-~ 
grap hio techniques to the purification of chemicals, 

gas chromatography mstrumentation for con- 
¢muous automatic analysis. All inquiries should be 
addressed to the Conference » Instrument 
Society of America, 313 Sixth Avenue, Pitteburgh 22, 
Pennsylvania. Registration must be complete by 
August 15. 

EnnzaATUM. Messrs. A. T. Willis and G. Hobbs state 
that in the communication entitled “A Modified 
Nagler Medium” in Nature of July 18, p. 92, the 
following correction should be made: par. 8, line 4, 
for “0-03 per cent neutral red", read “. . . 0-008 per 
cent neutral red". 


, jointly 
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RESEARCH ASSOCIATION 


NEW RESEARCH STATION 


HE new Research Station of the British Steel 
Castmgs Research Association in Sheffield was 
opened on June 4 by Sir Harry J tt, chairman 
of the Council of Scientific and ustrial Research. 
The Station co i an experimental foundry, 
laboratories and o and is built on a site which 18 
conveniently Xl in relation to the centre of the 
city and the main-line railway stations. The present 
buldmgs, which provide 12,500 sq. ft. of accom- 
modation, oocupy somewhat leas than half a 2-acre 
site, leaving plenty of space for future expansion. 
The total cost of the buildmgs and equipment has 
been £93,000 and the Association is now provided 
with much-improved facilities for experimental work, 
which has previously bean carried out in lmmted 
temporary accommodstion and in the works of 
member firms. 
The experimental foundry occupies an area of 
90 ft. by 40 ft. and is large enough and sufficiently 
equipped to permit foundry to be investi- 


gated on a soale reasonably comparable with indus- 


trial praotioe. It is served by a 3-ton overhead-travel 
orane, operated electrically and gontrolled from the 
floor, and provision has been made for all essential 
foundry operations. Modern sand preperation plant 
i$ installed and, in addition to facilities for hand 
moulding and core makmg, there is a simultaneous 
jolt-squeeze mouldmg machine, & core blower and a 
shell moulding machine. 

The main steel-making furnace is of 6-owt. capacity 
and is & graphite resistor rod furnace, basic lined and 
operating at 225 kilowatts (single phase), a type of 
melting unit little known in Britain but popular on 
the Continent. This ıs suitable for pilot-plant scale 
steelmaking research. A smaller high-frequency 
furnace of the spark-gap type, with 30-lb. capacity, 
is also installed. The provisions for cleaning 
castings, weldmg and heat treatment are adequate 
for the largest size casting which oan be made from 
the steelmaking furnace. 

Grouped around the experimental foundry m two 
single-story bays are the machine shop and labor- 
atories. The machine shop is fully equipped for 
pattern making and for the construction of special 
research equipment. The laboratories are devoted to 

, mechanical testing, chemical analysis 
and the study of sands and refractories. The metal- 
lurgical laboratory houses two projection microscope 
and two bench microscopes and also contains X-ray 
diffraction apparatus and a microphotometer. Tho 
latter equipment is being applied to & study of 
foundry dusts as well as to studies of sands and 
refractories and general metallurgical problems. Pro- 
vision is also made for thermal analysis, and a 
dilatometer and equipment for the measurement of 
the hardenability of steels are under construction. 
The test house contains a 50-ton tensile testing 
machine and a combined Irod-Obarpy impect 
machine with ancillaries for testmg at sub-zero 
temperetures. Vickers and Brinell hardness machines 
and special equipment for the testing of miniature 
tensile specimens complete the equipment in this 
section. 

The chemical laboratory is equipped for routine 


Abeorptiometrio techniques of analysis are in use, 
and special equipment is provided for flame photo- 
metry and for the determmation of hydrogen in 
steel. The sand and refractories laboratory houses 
equipment for the evaluation and control of foundry 
mouldmg matenals, including & petrological micro- 
scope and a pH meter. Equipment for the differential 
thermal analysis of clays and the determination of 
refractoriness of sands, clays and refractories is under 
construction. 

Offices for the research staff and apace for storage 
are provided at one end of the foundry bay. A 
separate building contais a laboratory which 1s 
concerned with problems of industrial health. This 
work 1s primarily concerned with the assessment and 
control of airborne dust in foundries. The laboratory 
is provided with a dust tunnel m which known dust 
concentrations simulatmg foundry atmospheres can 
be generated and maintamed for the calibration and 

ison of dust sampling instruments. Provision 
has also been made for measurements of the efficiency 
of dust collectmg equipment. Portable ent is 
also available for a study of nowelevels and for 
analysis of the frequency distribution of noise. 

A further single-story building houses the admmis- 
trative offices and the library and mformation section, 
together with rooms for ciné photography and 
document copymg. The Association con- 
siderable use of film for the dissemination of the 


“resulta of its work, and the conference room, which 


can seat forty, is equipped for fihn projection. 

The staff of the Association now totals forty-nine, 
of whom eleven are senior graduate mveetig&tors. In 
addrtion, four bursars are maintained at universities. 

The occasion of the opening of the Station was 
marked by & special luncheon, which was attended 
by the Lord Mayor of Sheffield, the Master Cutler 
(Sir Peter Roberts, M.P.) and representatives of the 
University of Sheffield, the Department of Scientific 
and Industrial Research and member firms of the 
Association. In proposing the toast of the Association, 
Sir Harry Jephoott paid tribute to the design and 
layout of the Reecardh Station. Mentioning the fact 
that 80 per cent of the industry were members of the 
Association, he urged the remaining 20 per cent also 
to join sinoe, in his view, the work of the Association 
with ita new facilities would undoubtedly make a 
material contribution to the technical efficiency of 
its members. He urged the Association to include in 
its programme an adequate proportion of funda- 
mental research, which was always in the long run 
the best investment in research. He also streased the 
importance of maintaining close contact with the 
universities and hoped that the Association, now that 
it had acquired its own laboratories, would not give 
up ite practice of maintaining unrversity bursars. 

Replying to the toast, Mr. Kam, chairman of the 
Council of the Association, traced the origin of the 
Association, which had taken over the steel foundry 
work formerly carried on by the now extinct Steel 
Castings Division of the British Iron and Steel Re- 
search Association amd the Research and Development 
Division of the British Steel Founders’ Association, 
and paid tribute to those who had oo-operated in its 
formation. He acknowledged also the aasistance 
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which the Ásgoorabion received from the directors and 
staff of member firms on advisory and other oom- 
mittees. He streased the need for qualified staff in 
the industry to apply the resulta of the Association’s 
work and hoped that the Association would be able 
to play some part in providing facilities for education 

training for nominees of members, Finally, he 
welcomed the PD ai of the City and 
University of eld. 

After the offlcial openmg, the Association held a 
series of open days for the benefit of staff from 
member firms and others closely associated with the 
industry. In all, approximately 450 visitors have 


et ae the Research Station during the first 
and subsequent open days. A. H. SULLY 


BRITISH CAST IRON RESEARCH 
ASSOCIATION 


OPEN DAYS 


HE Brush Cast Iron Research Association, 
Alvechurch, Birmingham, held two open days on 
July 3 and 4, the first day bemg set aside for repre- 
sentatives of member firms, and the second day for 
visitors from other research associations, Government 
laboratories, trade associations, universities, technical 


melting station was ione 
te a of the ANM, Mr, J. J. Sheehan, 
on July 3. It covers an area of 5,000 sq. ft. and is 
fully equipped with oul-fired crucible furnaces, a 5-ton 
8. W. L. electric travelling crane, sand preparation 
and moulding equipment. In addition, ıt 1a furnished 
with four ‘Efoo’ electric high-frequency melimg 
furnaces of 10, 5, 2 and 1 owt. capacity. Cupola 
furnaces, including facilities for both hot-blast and 
cold-blast melting, will be provided eventually, 
and will permit meltmg under both acid and beso 
conditions in a water-cooled meltmg zone. The annexe 
to the station is equipped for rough grmding, shot- 
blastmg, heat-treatment, coremaking, and for carry- 
ing out small experimental melts. The equipment 
here includes a 30-kW. high-frequency vacuum 
melting furnace made by the National Research 
Corporation of Cambridge, Maseachusetta, with a 
melting capacity of 30 Ib. 

Experimental investigations on view included the 
majority of the work m progreas under the current 
research programme. Several investigations on the 
soundness of iron i were illustrated and in- 
cluded the effect of physical variables and composition 
on the soundness of grey cast iron; solidification 
sequences in iron castings, and the soundness of 
nodular iron castings. 

Aspecta ilhistrative of the work on malleable cast 
iron included investigations on ‘inverse’ greyness in 
unannealed malleable castings, the influence of 
graphitiration on decarburization, and & study of the 
nucleation of the melt by counting the eutectic cell 
size. Factors influencing the chilling tendency of cast 
tron and work on the solidification mechanism of 
white oast irons were also exhibited. 

An effort is being made to provide date to enable 
cast iron to be used for steam eering applications 
at temperatures above 450° F Phe current tempere- 
ture limit. Growth tests are being carried out up to 
600° C. and the battery of creep testing machines 
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recently mstalled will permit creep testa to be made on 
materials evaluated on the basis of these growth 
testa. Further work on mechanical properties refers 
to the correlation of composition and structure of 
high-phosphorus materials, based on the eutectic 
cell sze concept. Other investigations under thi 
heading include a scrutiny of the form of the stress/ 
strain curve for grey cast irons; the influence of 
testmg conditions and composition on the properties 
of pearlitic nodular cast mons; the mfluence of 
arsenic and phosphorus on the high-temperature 
tensile properties of these materials, and the mftuence 
of understressing on their properties in the normalized 
state. 

A display was shown to illustrate the oarrosion- 
resistance of ordinary and high-alloy cast irons in 
various media. Other work m this field covers the 
application of cathodic protection to prevent severe 
pitting attack in cast iron propellers, and the mechan- 
ism of the corrosion attack on cast iron diesel 
engine waterways in the presence of antifreeze 
solutions. 

A recent project undertaken by the Association 
concerns an attempt to utilize low-phosphorus native 
ores by providing means of dephosphorization, and 
work shown included experiments with the oxygen 
top-blowing process. Equipment is available for the 
determination of gaseous elements m cast iron, using 
vacuum fumon and vacuum heating techniques. 
Oertain of these elemente are of significance in the 
study of pin-holing of iron castings, in the origination 
of enamelling defects, and in the graphitization of 
malleable cast iron. An mvestigation 18 m progrees 
on the causes of the premature failure of ingot moulds, 
in aesociation with the manufacturers of ingot moulds 
and bottom plates. 

Current research on foundry moulding and core 
sands includes high-temperature testing, using a 
high-frequency osallator to determine load/deforma- 
tion characteristics at high temperatures ; the testing 
and properties of CO, process sand moulds and the 
properties of bonded sand m the green state. 

Routine methods of examination and analysis were 
demonstrated in the chemical and spectrographio 
laboratories, and in the sands, metallographic and 
mechanical testing laboratories. Work was also 
exhibited to illustrate some of tbe mvestigations 
undertaken by the Development Department which, 
of course, is chieffy concerned with giving advice to 
member firms on the numerous technical problems 
that arise m the course of production. 

i tal work on the occurrence of sub-surface 
blow-holes in association with manganese sulphide 
tions was shown, and work on dry sliding and 
lu ted wear at high and low local pressures. 
A further exhibit gave the resulte of an investigation 
into the failure of certain heavy section castings due 
to abnormal forms of graphite, associated with the 
presence of traces of such elements as lead, tellurium, 
selenium and bismuth. 

The work of the Foundry Atmospheres Section was 
illustrated by a display showing the pattern of forma- 
tion, dispersal and control of dust in the foundry, 
together with dust sampling equipment. Some of 
the equipment developed for local dust control was 
also shown and included external dust control arrange- 
ments for pedestal grinders, a wet spray collar for 
bars used in de-coring difficult castings, & ventilated 
wire handbrush and wet spray type of grit and dust 
arrester for cupola furnaces. 
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Finally, some of the work based on the experience 
of the operational research team, which visita found- 
ries by invitation and provides advice on problems of 
production nan a iar was shown, and included 
recommended. 


in production flow lines, the correct use of patterns 


ee i-a a pee ir ioo (edd 
J. G. Pmanon 


ORGANIZATION OF THE 


METEOROLOGICAL OFFICE 


N a written answer in the House of Commons on 
June 28, the Secretary of Stabe for Air, Mr. G. 
Ward, said that the Committee appointed in 1955 
under Lord Brabazon to review the organization of 
the Meteorological Office in relation to current and 
fature requirements saw no reason to question the 
wisdom of the decision“to entrust responsibilty for 
the State meteorological service to the Air Ministry, 
and was satisfied that the close association of the 
ical Office with aviation smoe 1910 had 

been advantageous. The Committee oon- 
sidered that the present standing of the Meteorological 
Office as a scientific institution was high, and thas 
users had great confidence in the services provided. 


methods of forecasting, and the 

electronic computer at the Central Forecasting Office. 

It considered that greater precision in looal fore- 

casting might be achieved by more detailed study of 
1 Apr: 


edid ey dus cab oan ae 
As a result of the Committee’s recommendations, 
the Meteorological Office had been reorganized under 
a director-general with two sections, concerned with 
forecasting and services and with research, each under 
a chief soientiflo officer, and a third section, under an 
assistant secretary, with administration and general 
duties. Measures approved as a result of the report, 
includmg an increased number of higher level poste, 
and annette a eo eee intmenta 
officer class, would i ve 
Be eee alge Gat che aoe and 
the scientific officer classes. The Committee expressed 
the hope that it would be possible to bring home to 


was willmg to consider awards under the scheme it 
minist 
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The Committee also recommended & review of the 
for aviation services. The 


elle ed The Minister 


existing Meteorological Committee should be replaced 
by an advisory committee of not more than five 
members, all of whom would be outside the Govern- 
mo re The new Committee would consist of 
an independent chairman, and four members, in- 
oluding the chairman of the Meteorological Research 
Committee ex-officio and another scientist, appointed 
after consultation with the president of the Royal 
iem and normally two laymen. Lord Hurcombe 
had accepted the invitation to become chairman of 
the new Committee, which would be required to keep 
under review the progress and efficiency of the 
Meteorological Office and the broad lines of ite current 
and future policy, the general scale of effort and 
devoted to the Meteorological Office, 
and the contacts between the Office and those using 
ita services. 


WATER RESOURCES OF GREAT 
BRITAIN 


HE publication of the Surface Water Year Book 

1954—55* is a further weloome addition to the 
growing body of hydrological knowledge for Great 
Britain. The first four Surface Water volumes dealt 
with the periods 1935-36, 1986-37, 1937-45 and 
1945-53: since that date the volume has been 
appearing annually and the time-lag in publication 
has been steadily reduced. 

There has been an inorease from. 102 gauging 
stations in 1953—54 to 116 gauging stations in this 
latest volume; but some changes have been made 
in the presentation of the statistics for 1954-55 in 
order to reduce both the size and the cost of the 
volume. The daily mean. 


needed for Britain. A notable 
debate in the of Lords on May 29 surveyed 
the consumption of water per day, 


steadily increasing 
and also the rising consumption of water per head 
per day throughout the country. Emphasis was laid 
upon the very great and imcrease in the 
industrial use of water over the pasi two decades, 
to which must be added the demand likely to arise 
in agriculture with the application of summer irriga- 
tion methods. Some areas now face the prospect 
of permanent water shortages even under normal 


v inch Water Yu Government, and Sootwah Offi 
The Surface Wi Your Book of Grow Britain 1 sistant 
metcio wind ‘or 

hBeptember, 1068.) Pp. x14 be (london? EAD 


1057) ibe ask 
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` conditions, while a slight drought will rapidly exhaust 


5 


-was likely to be, but ' 


available reserves and bring industry and agriculture 
to a standstill in other localities. 

Replying for the Government, Lord Mancroft 
stated that the subcommittees appointed by the 
Central Advisory Water Commuttee of the 
of Housing and Local Government in 1955 would 
be preased to complete their investigations as a matter 


country (nearly 1,300) by voluntary amalgamations. 
It was also studying the whole question of the 
organization of hydrological research, as one of the 
chief difficulties in the present situation was the lack 
of reliable information. No suthoritative figures of 
the rate of increase of water ion, nor of the 
available total resources, existed. It was fully realized 
that not enough information was yet available to 
assess accurately how serious the problem 
Majesty’s Government 
are most earnestly and objectively going into this 
whole problem" as the urgent need for & more precise 
asseesment of the situation had been recognized. 
W. G. V. BALOHIN 


THE WELLCOME TRUST 


REPORT FOR 1937-56 


HE first report of the Wellcome Trust, recently 

issued*, covers the first twenty years of the 
Trust’s activities, during 1987-56. Its major interest 
is in the survey of the origin and activities 
du m earner d No 
reporb, moluding ee iind Cin 
founder, the late Sir Henry 8. Wellcome. There are a 
classified list of grante and a clear statement of the 
policy pursued by the trustees, with appended liste of 
recipients of various medals and awarded by 
ear AGE (lo East, and of oblisesare Hane 
Wellcome Trust Research Laboratories or subsidized 
by the Trust. the period the trustees have 
made grante totalling £313,888 for medical research, 
museums and libraries, and have allocated £64,058 
to assist research in the history of medicine. £48,885 
has been spent on completing Sir Henry Welloome's 
* Arahseologioel , and on publishing the 
findmgs of theee and & related independent study, 
while £4,105 has been provided for Wellcome medals 
and prizes. To August 31, 1950, a total of £789,788 
had been provided for medical and vetermary 
research, of which £800,000 was allocated in respect 
of building and other projects not yet effective. Of 
this sum, £198,090 was for research chairs, £821,700 
for building, adaptation and equipment of research 
laboratories, £52,215 for special equipment, and 
£7,699 for miscellaneous travel grante. 

For reasons given in the the trustees had 
to postpone for more than ten years the full develop- 
ment of the main activities of the Trust, and m the 
meantime they recognized that the archsological 
en: i which Sir Henry Wellcome hii Dean 

at Jebel Moya and other sites m the 
Sudan, and at Tell ed-Duweir (Lachish) in Palestine, 
hed prior claim. The resulta of the former work at 
Jebel Moya were published for the trustees by the 
Oxford University Press in 1949, and those of the 
explorations at the neighbouring sites of “Abu Geili, 


The Welleone Trost. First Report ere ret, fost, e period 1987- 
1086. Mor 88. (London :, The Walloome 
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Segadi and Der el Mek in a later volume; while after 
excavation at Lachish was terminated by the outbreak 
of war m 1989, the results were prepared for publica- 
tion by Miss O. Tufnell. 

At an early stage, however, the trustees considered 
the choice of areas of research in medicine and 
related sciences in which they could plan to use the 
funds at their disposal to serve the objects of the 
Trust: the advancement of research bearing on 
medicine, surgery, pharmacy and allied subjects, and 
the establishment, endowment and maintenance of 
research museums or libraries m that field. They 
took the view that these funds would be used to the 
best advantage if not too widely diffused, and if their 
activities were ed so as to be complementary to 
those of other funds with similar aims. Accordingly, 
they decided to give to those subjects 
which had attracted Sir Henry Welloome’s own 
active interest and so to give priority to work in 
pharmacy and 
and tropical 
fud thn ee rude des able 
by Sir Henry himself, it is not a part of the trustees’ 
present policy to consider the creation of other such 
awards. 

In 1988, the trustees accepted full responsibility 
for the laboratory at Thessaloniki, where Dr. H. Foy 
had been engaged on research m malaria, and the 
laboratory was named the Wellcome Trust Research 
Laboratory, Thessaloniki. In 1958, the appointment 
of Dr. Foy was given academic permanence. Later, 
the laboratory was extended, and when continuation 
of the work at Thessaloniki became mmpossible at the 
end of 1940, the work was transferred to the South 
African Institute of Medical Research, Johannesburg, 
until work could be resumed at Thessaloniki m 


1945-48. With the reduction of the prevalence of 
malaria to very small ions in consequence of 
the insecticides discovered during the War, 1t was again 


decided to close the Thessaloniki laboratory, and 
since 1949 Dr. Foy and his co-workers have been 


working, with Nairobi as base, m ee 
inaluding the study of nutritional and other forms of 
ansmia widely prevalent in the tropics, as well as 
the distmbution of the sickle-cell trait. In 1942, the 
trustees made a grant of £20,000 for further research 
on the development of methods for drymg human 
blood-plasmas and serum and for the purchase of the 
necessary plant, and between February 1948, when 
the plant came into operation, and 

1945, when it closed down, this plant provided stable 
dried plasma and serum to meet the whole of the 
requirements of the Royal Navy and of the civilian 
population of Britain, and & proportion of those of 
the Army and of the Royal Air Force. 

A grant of £44,000 was made 1n 1945 for the creation 
of the Wellcome of clinical tropical 
medicine in the London School of Hygiene and Tropi- 
cal Medicine, and one of £74,000 m 1946 for the en- 
dowment of a full-time Wellcome professorship of 
pharmacology in the School of Pharmacy, University 

of London. Granta of £18,000 were made to the 
Animal Health Trust and of upwards of £10,000 to 
the Pharmaceutical Somety for research fellowships, 
and £15,000 was awarded for various research fellow- 
ships in such i irm as biochemistry—while in 1056 
& Welloome feasorahip of ansetheeiology 
need et Mad Untventiy with ototal gran) 
of about £50,000 ; together with a Wellcome associate 
research professorship at the University of Pennsyl- 
vania, with a grant of about £25,000. 


No. 4579 August 3, 1957 


SURFACE ACTIVITY 


Ce Second International Congress of Surface 
Activity was held in the Senate House of the 


University of London during April 8-13. The 


enthusiaam shown by ipante that 
the po ity of thin subject m both the seienkifo 
and interests throughout the world had m 


no way diminished ginoe the First International Con- 

grees, held in Paris in 1954. Since the United Kingdom 

had the largest foreign contingent to the First Inter- 

national Congres, the International Union of Pure 

and Applied Chemistry asked the United Kingdom 
to undertake to & second congress. 

"he lato De L. H. Lampitt, the British repre- 
sentative on the International Union of Pure and 
Apphed Chemistry, and also the vice-president and 
honorary treasurer, gathered together a meeting of 
British scientista, both academic and industrial, who 
might be interested in the subject. This meeting 
elected an ad hoo committee under the chairmanship 
of Dr. Lampitt to proceed wrth the organization 
of a oongrees along the lmes of the First Inter- 
national Co in Paris. This committee decided 
that the subject-matter of the Second International 
Congrees should be extended to include other aspecte 
of surface activity than those discussed at the first 
world meeting, which was mainly on detergenoy. 
The Comité Français de la Détergence sponsored 
and organized the First International Congress. It 
arranged the first programme on industrial lmes, in 
80 far as the subject-matter was chosen from the 
industrial applications of surface chemistry rather 
than from the basic science. Moreover, the sub- 
jecta were subdivided into seventeen divisions, which 
were run concurrently, necessitating a serious overlap 
of interests. 

This the ad hoo committee for the Second Inter- 
national Oongresas now decided to change. The 
organizing committee accepted a programme drawn 
up with a scientific bias, with contributors both from 
academio and mdustrial research laboratories through- 
out the world. The contributors were asked to place 
their work under sections derrved from surface 
activity taking place at speoiflo interfaces, such as 
gas-liquid interface, liquid-liquid interface, solid— 
liquid interface, solid-gas interface and oell-water 
interface. Furthermore, to avoid overlap of mtereata, 
the seesians were to be run concurrently in only two 
lecture theatres, and' the programme was so chosen 
that, so far as possible, sessions on allied subjects 
would not clash. 

It waa originally hoped to have approximately one 
hundred contributions, which it was thought possible 
to discuss in two lecture theatres over four days; but 
such was the world enthusiasm for this subject that 
more than two hundred contributions had already 
been received by the closing date, and late centribie 
tions were more than sufficient to start a Third 
International Congreas. It was considered, after 
much hesitancy, that the two hundred papers should 
be &ooepted and that they should be run approx- 
imately twenty-five a day for the four days, in each 
of the two lecture theatres. It was decided that 
contributions should be pre-published and pre- 
circulated throughout the world to participants, so 
that the papers oould be taken as read at the 
Congress: . It was considered that by 
this method two hundred papers could be fully 
discussed. 
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It was estimated that approxmately one thousand 
people would attend such a meeting, which restricted 
the choice of venue to the Senate House of the 
University of London, where two large lecture 
theatres, the William Beveridge Hall and the In- 
stitute of Education, each seating more than five 
hundred, are available. It turned out that approx- 
imately one thousand people paid to come to the 
Congress, and since both lecture theatres were con- 
aistently full (sometimes over-full) throughout each 
of the four days of the meeting, it would appear that 
many more attended. 

The contributions were sent in from nmeteen 
countries, and were fairly evenly distributed through- 
out the world. Apart from the United Kingdom, 
which contributed eighty-three papers, they included 
the following countries, with the number of papers 
in brackets : 


United Btates (32) Australia (7) 
se^ ) Belgium (6) India in 


J&pan (8) 


'The programme was arranged in the two lecture 
theatres A and B in the following sections : 
A B 
First day 
gay tagua and L!quid/Liquid X Bolid/Gas Interface (30) 
In (82) 


14 Phymoal adsorption 28 
T 


e 
Boluble films Ohemusorption 13 


Foams 4 
M Fra lier dd : 
qui 

Tnterhee. 4 


Second 
d md Liquid/Liquid 
on da micelles 13 Chemisorption (continued) 
Emulsions 7 
General phenomena 4 Electrical phenomena (15) 


Third day 


day - 
Bolld/Gas Interfaoe 
In 


ias rrr Interface (12) Bolid/Liquid Interface (28) 

and aggiomera- Contact angles, spreading 
ons oza 8 and wetting 10 
Flotation . 18 

Fourth day 
urwa ter Interface (Blological) Solid/Liquid Interface (25) 
en Flotation (continued) 
Adhesion 6 
Adsorption 9 
Labrication 5 
i Xuoleation 5 
Total 91 Total 107 


The long-suffering publishers of the prooeedmgs of 
the Congrees have arranged to print the discussion 
in four volumes: VoL 1 to include gas/liquid and 
liquid/liquid interfaces ; VoL 2 to include washing, 
guspensions and- agglomerations and cell/water inter- 
face; Vol. 3 to include solid/gas interface, physical 
adsorption and chemisorption ; and Vol. 4 for solid/ 
liquid interface, mcluding electrical phenomena. It 
was considered that dividmg the interests in four 
volumes, offering Teasonable economic unrte for those 
interested in selected topics, was preferable to pub- 
lishing the whole proceedings of the meeting in a 
more expensive single unit, The written discussion 
of the transactions at the meeting has been found to 
be unexpectedly voluminous, but the proceedings of 
the Congress should appear in the near future, while 
world interest is focused on modern surface activity. 
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The entire should give & very useful up- 
ud fidam mes eher n MAS 
aspeote, both pure and applied, and will take several 
years to digest. 
The discussion at the Congress seemed to 
A olaa ataoa dgdgr a Ed Eh 


interfaces, formation of emulsions, the meaning of 
contact angles ab the solid/gae/liquid line interface, 
long-range forces at solid surfaces and nucleation 
phenomena. It was truly astonishing to listen to the 
thermodynamio specialiste expressing opposing views, 
with ob Slots. pontidenoe thas the oppostae aidé waa 
wrong and that they were fundamentally oorreot. It 
was somewhat horrifying to notice that the thermo- 
dynamic concepts and terms were frequently misused. 
For e, Harkins free energy term was repeatedly 
oue] aa e Gibba fue ener try and yaar 
‘ by Hil, Guggenheim, Harkins and Everett 
freely miermixed. It seems eswential that some 
common system with defined symbols should be 
established once and for all. 

There was relatively little discussion on the solid/ 


the chairmen were conscientious and ruthless about 
being on time with their But there were 
game very interesting papers in this section, especially 
thie dealing with perkürbatoh effecta GF the ad. 
sorbing molecules on solid surfaces, and also of the 
solid surface on the adsorbing gas molecules. This 
was shown experimentally by infra-red adsorption 
of the molecules in the adsorbed phase. This work 
Ludi ee ae uci crim 
possible means of measuring changes in bulk prop- 
erties of solids by- changes in surface phenomena. 
There were some interesting papers, partly in review, 
da the maine cierra Of bolida dii toltom to iheir 
i E Ms DU O for 
fature work in this i 
Some workers ın the soli 
related all the occurring phenomena 
roughness of the solid surfaces. Others seemed to 
have such smooth surfaces that they could measure 
attractive forces between solid surfaces at molecular 


-` One of the applied subjects which aroused interest 
was the use of long-cham hydrocarbon aloohols in 
the form of condensed monolayers in retarding the 
evaporation of water. On the laboratory scale this 
is successful up to 90 per cent; on field trials on 
areas of about an acre the efficiency is about 80—40 per 
cent, using alcohols spread from floats oontaining 


solid beads of the material. - Hope was that 
by using liqui in which the long-chain 
alcohol is soluble, the film could be spread and -held 


on areas of square miles. Since water evaporates 
in Australia at the rate of about six million tons a 
year per square mile, the eoonomio stimulus to this 
type of work is most pronounced. Papers dealmg 
with the role of water molecules selectively adsorbing 
abt crystal surfaces, either soluble in saturated water 
solutions or insoluble in the form of powders in the 
atmosphere, have very interesting practical implica- 
tions: in the first case for the selective flotation of 
soluble salts, and in the second case for nucleation 
in cloud seeding experiments, where copper sulphide 
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is shown to be the best seeding agent, and xmo 
sulphide, for example, one of the worst. 

ae ee ee a O ey te 
scientists of the Western world to hsten to and to 
learn the methods of the Russian and Polish scientists, 
expressed mainly in English. ‘Lhis was invaluable, 
since the Russians are more active in the field of 
surface chemistry than their Western colleagues, and 
their papers with references present a good record of 
their recent research. 

From the enthusiaam shown by those producing 
original manuscripts and by participante at the dis- 
cussion, there should be no difficulty for the organ- 
izers of the next International Congress to start 
thinking soon on & programme for the third world 
meeting. J. H. SauuraaN 


STUDIES ON FERTILITY 


HE seventh annual conference of the Society 
for the Study of Fertility was held in Exeter on 
July 5 and 6. As in the past, papers were reed on 
clmical, basic s&oientiflo and veterinary subjects 
covering the field of fertility in its broadest sense. 
From the Liverpool School, already well known 
for its contributions to testicular and male accessory- 
and physiology, came two further 


mates at weekly intervals. He found the former to 
be histologically more labile than the latter and, 
since there was no simple relation between age, 
testicular histology and the fructose content of the 
coagulating gland, concluded that fructose content 
was not a reliable indicator of hormone production. 
In discussion, i$ was pointed out by T. that 
the fructose content of the seoretians, rather than of 
the gland cells, was likely to be of more significance, 
while J. Macleod drew a perallel with Leydig oel 
secretion rather than numbers as of importance from 
the point of view of testis hormone ion. 
E. W. Macmillan, also from Liverpool, has continued 
his studies on sperm transport through the epididymis 
of the rat. Since ipsilateral orchidectomy after the 
introduction of radio-o medium mto the vasa 
ciiirontis dos not Affect, the time of passage (hronsh 
the vas deferens, it is concluded that the vis a tergo 
from the testis is of no importance. The rate was 
similarly unaffected by ligation of the terminal 
efferential tubule or by high ligation of the ductus 
epididymidis. Trypan blue particles are transported 
in the same way as redio-opaque media. 

A symposium on the methods of testing for sperm- 
icidal activity was opened by T. Mann (Cambridge), 
who pointed out thst no single biochemical mech- 
ee Aui o i aac 
were at least three groupe of these 


"competitive inhibitors, sulphydryl- seers a, 


and surface-active agente. Clare Harvey (Exeter) 
discussed the dichotomy of opinion on whether the 
end-point for teste should - the, concentration 
required to kill within a fixed time, or the time 

to kill at a fixed concentration. She pre- 
ferred the former (modified Baker test of total 


studies with the Davidson contact test and how the 
resulta could be affected by various factors, especially 
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ingredients in the vehicle themselves not regarded as 
spermicides. P. E. Lindahl (Sweden) desombed how 
he has replaced the upper and lower glase surfaces 
of the cell used m the Davidson test by semi- 
permeable membranes, permitting the access of 
oxygen, since he believes conditions within the 
vagina to be aerobic, not anaerobic. J. Macleod 
(New York) said that & special 


antimetabo 

pounds. J. M. Robson and D. Jackson (London) 
considered three groups of substanoes—spidle 
aa such as podophyllotoxm, colchicine and 

loine; mitotic poisons, such as chlorambucil 
and nitrogen mustards; and antimetabolites, 
as 6-mercaptopurine and furazolidone. Most of these 
were effective in interrupting p , Some even 
before the stage of implantation ; in general, the 
therapeutic ratio was too low for them to have any 
practical value. Of those agents which were affective 
before implantation, the antimetabolites seemed 
most promising. J. Yudkin, B. P. Wiesner and Miriam 
Wolfe had found B-peltetin leas active, but with a 


toxic than 
P-peltetin. Two doses, given on sucoeemive days, 
were more effective than a single dose. Demeoolcine 


types were seen, while poor 
follicular activity was found in the ovaries. It was 
concluded that the primary effect in all cases was 
malnutrition rather than a direct influence of the 
chronic infection, and that it was exerted on the 
&nterior pituitary body, the gonadal changes being 


Hilda M. Bruce (London) said that all the hamsters 
at present in the western hemisphere were descen- 
danta of & single litter found at Aleppo twenty-five 
years ago. About twelve varieties were now reoog- 
nized. Of these, the ruby-eyed fawn mutant showed 
genetic sterility in the male. Her investigations on 
this revealed that fertility is confined to & period of 
2-8 weeks after , the t progressive 
infertility being due to increasing of spermato- 
genesis. The testicular histology showed disorgan- 
ization of isolated tubules even in young and still 
fertile animals; this process progressed with ad- 
vanoing so that by 150 days sterility was oom- 
lete. Maltinaoleato oals (similar to those found by 
Bach aad Bonte in thai Pubrmmal Gate) appeared. 
In the ensuing discussion, T. Mann pointed out thas 


teinmg enzymes | : 
Pigment formation and spermatogenesis, suggesting 
Possible enzyme defect as the basis for the genetio 
sterility. 
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Delphine M. V. Parrott (London) described a tech- 
nique for orthotopic ovarian grafting which avoided 
the diffloulties of surgical removal of the ovanes in 
the recipient mouse, by subjecting the animals to 
900 r. of whole-body rradiation, followed by the 
injection of bone marrow from other mice. A later 
modification was to give two successive doses of 


J. L. Hancock (Cambridge) has made an exam- 
ination of cleaved ova recovered after natural or 
artificial ingemination of sows in order to assess the 
fertilixation-rates. He found 90-5 per cent cleavage 
after natural matings, but only 21-7-47-8 per cent 
after artificial insemination. The highest rates with 
the latter were obtained when undiluted semen or 
semen diluted with egg-yolk glucose phosphate 
diluent was used (46-2 and 47-8 per oent cleavage). 
When semen diluted as above but stored for twenty- 
four hours at 5° C. was used, the rate was only 
21-7 per cent, and when semen diluted with seminal 
plasma was inseminated the rate was 22-2 per cent. 
It was also observed that the number of spermatozoa 
in the zona pellucida of recovered eggs was in general 
considerably lower after artificial insemination than 
after natural mating. There seems little doubt that 
the efficiency of artificial insemination compares 
unfavourably with that of natural mating. 

G. I. M. Swvx& 


AGRICULTURE AT CAMBRIDGE 


Physiology of reproduction is made by F. H. A. 
Marshall in which he traces tho development of this 

ject from the fi ing of & university | i 
in agricultural physiology in 1908. eth Bae 
summarizes twenty years of virus and 
G. D. H. Bell describes how the 


red of O&mbridge: Sabool of Agriculture. Agricultural 

Hosearoh Teaching at , Vol 1 Review 

Series, Nos. ae a 74. (came E reia bet of Agri- 
t. 64. 


culture, 1957.) 


4 
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and the late A. W. Menziea-Kitchen traces its 
development up to 1051. H. H. Nicholson describes 


the evolution of fleld drainage investigations which - 


commenced in 1930 at the suggestion of Sir Frank 
Engledow. J. Hammond gives an account of animal 
production research, including the breeding experi- 
mente of Punnett which led to the establiahment of 
the Poultry Station. The history of Cam- 
bridge University Farm, from the leasing of Bur- 
goynes Farm between 1900 and 1910 and ite estab- 
lishment on the Site, is related by W. 8. 
Mansfield, the director. F. Hanley details the 
development of-crop busbandry experiments from 
1894 onwards. ‘The final review is by Sir Frank 

w, who describes the changes in agricultural 


' teaching at Cambridge between 1894 and 1955. 


These collected reviews give a very complete 
of the in agricultural research at 


: idge from the end of the past century, when it 


r2 


was oonsidered doubtful whether i$ was proper for 
the University to raise agriculture to the status of & 
t with & chair, to the present time, when 


. the.importance of agriculture m the national economy 


alone is ample justification for 
research. 


sound teaching and 


E. C. HvarPHBIES 


NIGHT-VISION EFFICIENCY 


URING the Second World War the practical 
need arose of selectmg military personnel for 
tasks requiring high visual performance at night, 
and various testa of ‘night-vision effleienoy' were 
therefore devised. The Medical Research Council 


and the amount oo an individual requires to 
perform an acuity di imination (detecting the 
orientation of a Landolt C) and a more complex 

task (identifying objecta in a dimly lrt 
Hogarth print) is strongly correlated with his absolute 
threshold, provided that these teste are such that 
rods, not cones, are operative. 

Minor technical criticisms can be made; for 
rame: the frequency of positive responses to 
‘b stimuli is not reported, though this is an 
important index of the subject's reliability, and the 
figure must have been used m making the ‘guessing 
correction’ when the thresholds were determined by 
the procedure described in an dix (a war-time 
report by H. K. Hartline and . R. McDonald for 
the United States Committee on Aviation Medicine). 
The absolute threshold seems to be more variable than 
many other visual functions, such as optimum acuity, 
oritical fusion and differential threshold ; 
it would be interesting to know why this is so, but 
the authors offer no experiments which throw more 
light on i 

cular factor compared with the many other 
(for example, variations in pupil size, residual 
refractive error, night myopia, avoidance of foveal 
fixation, pattern of eye movemente, reliability of 
Senes No. $94: 


Boeing at Low 
E vili 4-83 4-1 plate. 
1057.) 85. 


NATURE 


3a 


August 3, 1957 voe , 


response, intelligence, motivation, eto.), which may 
also be important m oeumng variations m visual 
performance at low illuminations. Nevertheless, a 
positive, well-established result is valuable in & field 
full of conflicting claims, and the experiments on 
acuity at low illumin&&ons will interest visual 
physiologista. H. B. BARLOW 


STATISTICAL ANALYSIS OF A 
RANDOM, MOVING SURFACE 


THEORETICAL study, by Dr. M. 8. Longuet- 

Hıggms, of the statistical properties of a surface 
the elevation of which is given by the superposition 
of & large number of simple harmonic waves with 
random phases travelling in different directions has 
recently been published under the title ‘“The Statistical 
Analysis of a Random, Moving Surfaoe'"*. At time t, 
the elevation (measured from the mean level) at a 
point in the surface the co-ordmates of which are 
(2,y) ia taken to be 


C(zy4)- Lon coniuge + vay + ont + tx) 


where the phases ¢, are distributed mdependently 
and uniformly over the interval (0,27), and the 
angular frequency s 

Op = O(a) = O(y tuy + tn) 
the function o depending on the type of wave motion 
and the medium m which it takes place. In the 
lmt 88 n —> oo, © becomes a two-dimenmonal 
stationary normal stochastic process, the properties 
of which are completely determined by the spectral 
denmty of energy E(u,v), defined. by 
* . 
f du’ | dv’ E(w) ; 


—D 


Liao 

Un <u 

Un «QU 
the correlation function of the proceas is the cosine 
transform 


L 


This has recently been used as a model for surface 
waves in the o ocean ; the author suggesta that 
it may also applicable to other geophysical 
phenomens such as microseisms or perturbetions of 
the ionosphere. 

The main part of the study is concerned with the 
use of the limitmg tion to derive the 
following properties: (1) the probability distribution 
of t and the components of slope Cs, Cy at any point ; 
(2) the average number of zeros of t, per unit distance 
along a line in an arbitrary direction in the x-y 
plane ; (8) the average length of surface contours 
per unit area and the distribution of their direction ; 
(4) the average densities of maxims, minima and 
‘specular’ points (pointe where Cw Cy take given 
values) per unit area ; (5) the probability distribution 
of the velocities of zeros of C along a given line; 
(6) the probability distribution of the velocities of 
contours and ‘specular’ pointe; (7) the probebility 


=o 


| de E(u,v) ooe(uz + vy + 0(u,)t) 


-— 


* Philosophical of the Royal London, 
A: Mathematical and cal Bolenoes. Rev ae 
cal Analysis of & Random, 


February 1900 : 
Surface, 8 
Bomety, 1057.) Tlse. 
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distribution of the amplitude and phase of the wave 
envelope, defined as 


X ca exp $ { (in — uje + (0n — Py + (dn — a)i + Ex} 


where u, v, o are the mean values of u, v, o with respect 
to the spectral distribution E(u,v). All the resulte 
are expressed m terms of quantities which are func- 
tions of the moments 
e e 
my — | du | do oot) 
— -o 

of tho spectral distrıbution. Special attention is paid 
to the case of & narrow spectrum, for which E(w,t) is 
only appreciable when « and v lie in narrow ranges, 
go that the waves are approximately uniform in 
wave-length and direction. This situation might 
oocur with ocean waves arising from a single distant 
storm area during a not too long time interval. A 
result of Rice (‘The Mathematical Analysis of 
Random Noise", Bell System Technical Journal, 46 ; 
1945) relating to the wave envelo of & one- 
dimenmonal process can then be to obtain an 
approximation to the distribution of the heights of 
maxims and minuna of t. 

The blem of estimating E(u,v) from observa- 
tional is also considered. A method of approx- 
imating to E(u,v) given the values of a finite number 
of momenta of the energy distribution for the inter- 
section of the surface with an arbitrary vertical plane 
is developed. I5 is shown that these moments are 
determined by the average numbers of zeros of t and 
its derivatives per unit distance along sn arbitrary 
straight line, and by the mean velocities of these 
zeros, and hence may be estimated if values of t 
and 0¢/d¢ along the line are available. In the oase of 
the sa surface ib is suggested that these might be 
recorded by radar in an aircraft flying on a fixed 
course at high speed and constant altitude. No 
information is given about the accuracy of estimates 
of E(u,v) made by this method. Some knowledge of 
the way in which the accuracy increases with the 
area covered by the observations for typical spectral 
distributions would be useful, although it might be 
difficult to obtain this theoretically. 

A. M. WALKER 


VARIABLE STARS IN THE 
MAGELLANIC CLOUDS 


8 recent paper on the of some variable 
stars in the Magellanic Clouds (Mon. Not. Roy. 
Asiro. Soc., 116, 5; 1956), M. W. Feast, of the Rad- 
cliffe Observatory, Pretoria, grves the resulta of a 
study of spectra obtained with the f/2 camera of the 
2-prism spectrograph (86 A./mm. at Hy) ab the 
Cassegrain foous of the 74-m. Radoliffe reflector. 
Four variables in the Small Cloud and six in the 
Large Cloud were selected (another star turned out 
to be & galactic, foreground object) and the results are 
tabulated in order of increasing period. Individual 
velocities are not published at » but the 
average velocity of stars in the Small Cloud was 
133 km.[seo. and in the Large Cloud 274 km. /eec. ; 
the other star, HV 2882, had a low velocity. The 
Magellanic Cloud variables appear to be normal late 
F and early G type supergiante, and no abnormalities 
were noticed nor were any emission lmes found to 
indicate that they are Population ii (W Virginis) 
oepheids. The results are important because the work 
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of Gascoigne and Kron (Aust. J. Soi., Supp., 17, 23 ; 
1054; and Pub. Astro. Soo. Paorflo, 65, 32 ; 1953) led 
to- the suggestion that the Cloud variables were in 
fact Population ii oepheids. 

The variable W Men. was discovered by Luyten 
(see Harvard Bulletin, 846; 1927) and hes in the 
direction of the Large Magellanic Cloud. It is an 
R CrB.-type variable, and if rt is a member of the 
Large Magellanic Cloud it is the only star of the 
class known in an extragalactic system, and the only 
one with a known distance and absolute magnitude. 
Spectroscopic oriteris are the only means at present 
for determining the absolute magnitude of this class 
of variable. Owing to the faintness of the star, it 
was necessary to use a short trail to obtain a spectrum 
with the f/2 camera, and two spectra obtained on 
December 1, 1953, and February 10, 1054, were 
sufficiently good for certain definite conclusions to be 
reached. Its radial velocity is about 260 km.j[seo., 
which is in good agreement with the expected 
velocity for a cloud member in this position. While 
the spectral type is necessarily uncertain, it appears 
to be a supergiant of type F5-G0, most probably F8 
with Hy weak for the class. It may be concluded 
that the supergiant characteristics shown by the 
R CrB. variables are really indicators of high lam- 
inosity in these stars. Using a modulus of 19-2 mag. 
for the clouds, given in a paper on the distances of 
the Las pep Clouds by Thackeray and Weeselink 
1n The Observatory (75, 33; 1955), an absolute magni- 
tude at maxmum for ]V Men. of — 5-4 is deduced. 


POLLEN IN TERRESTRIAL SOILS 


G W. DIMBLEBY (New Phytol., 56, 12; 1957) 
.has pointed out that pollen analysis of terres- 
trial soils, as opposed to aquatic deposits, has 
received surprisingly little attention, especially when 
it ig apparent that much pollen must fall on dry 
ground just as rt does on bog surface. The assump- 


through the profile assumes a characteristic form 
according to the length of time the pollen has been 
in the soil, owing to the gradual downward move- 
ment under the influence of percolating water. This 
movement is normally a very slow process. From 
the distribution patterns it is possible to outline the 
broad features of past vegetation changes, but inter- 
pretation is always comparative, and independent 
time fixes must be obtained for absolute datmg. 
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CONGENITAL PORPHYRIA IN BOVINES : FIRST LIVING CASES 
IN BRITAIN 


By Pror. E. C. AMOROSO, F.R.S. 
Royal Veterinary College, London, N.W.1 
R. M. LOOSMORE 
Veterinary Investigation Officer, Ministry of Agriculture, Fisheries and Food, Veterinary Investigation Centre, Reading 
AND 
Pror, C. RIMINGTON, F.R.S., and B. E. TOOTH 
University College Hospital Medical School, London, W.C.! 


UMAN n PON 18 & Tare disease, 
only some thirty-five undoubted cases having 
been reported’, In animals, the oondition was 
unknown until 1080, when it was discovered in a 
herd of cattle in Swaziland. The clinical and bio- 
chemical features were fully desorbed by Fourie! 
and Rimington’® and resembled closely the findings 
in human cases. Eventually further unrelated 
bovine cases were discovered in South Africa (Fourie 
and Rimington‘; Fourie’), and later Clare and 
Stephens* the condition in pigs m New 
Zealand. Jórgensen and With’ have more recently 
reported its occurrence in both pigs and bovines in 
Denmark. We have now observed living cases of 
eo i porphyria in England. Two of these 
have been demonstrated to the Physiological Society 
(Amoroso, Loosmore, Rimington and Tooth’). 
edo Ad sere) ep OE 
dark-coloured bones m abattoir material (see Fourie") 
and Ross’ has conducted a post-mortem examination 
upon what was almost certainly & case m the Birming- 
ham district, these occurrences are the only ones of 
which we have certain knowledge. Mr. B. L. Nestel, 
veterinary officer in the Department of Agriculture, 
Jamaica, has informed one of us (C. R.) privately 
that in 1956 he saw in Jamaica three calves born with 
pink teeth and sensitive to sunlight, but unfortun- 
ately an exact diagnoms was not made while the 
animals were alive. Further cases of bovine con- 
genital porphyria may, however, be occurring in a 
herd of Jara ce Black catile. 

Desoription of Cases: In July 1956, one of us 
(R. M. L.) was asked to see a two-year-old roan 
Shorthorn heifer (A) on a farm in Bu i 
The animal had purplish-red teeth and, on bei 
turned out ın the spring for the first time, 
developed on the rump and shoulders crusty sores 
suggestive of photovensitazation. The diagnosis of 
congenital porphyria was confirmed a few days later 
as a result of farther clinical and biochemical inveeti- 
gations ; the urine and feces were rich m porphyrins 
(see Table 1). From the farmer’s records it was clear 
that he must have had two other oases in closely 
related heifers (B and C) bom in 1951 and 1954 
respectively, but the condition had not been recog- 
nized as congenital porphyma at the time. The 
breedmg of all these animals is shown in Fig. 1. 
Two months after this first living case was sean, 
inspection of the herd revealed two more cases among 
the young calves. One (D) waœa full sister of the 
two-year-old just described; the other (E) had a 
normal twin (F), and all three animals were bought 


Bonny 19th 
(affected) 


Bomy 11th x Bul Y 


Bull Y x Rosabelle 7th ———B X—— Dorothy grd x Bull Y 


B 
(affected) (normal twin) (affected) 
Lemon 8rd a tni 8.R.P. 
Lemon sthlx Bull Y j 
(affected) (Calf Á : affected) 
Fig. a Bborthorn herd. 


. 1l. Inberitanoo of congenital porphyria in 
Bulls X and F must be carriers of the recessivo character 


for further study. Their breeding is set forth in 
Fig. 1. Oelvee D and E both have discoloured teeth 
and pass a pinkish urine rich in porphyrins (Table 1). 
The fluorescence of the teeth in ultra-violet light is 
flery red, while flucrocytes aro visible in the peripheral 
blood and are numerous in the bone marrow; blood 
plasma shows red flucreacence. The twin F shows 
none of these features. 

Biochemical Investigations : Quantitative determ- 
i yrins in the exoreta are recorded in 
Table 1, the control animals being the twin F and an 
unrelated calf (G) of approximately the same age. 
Paper chromatography of the isolated porphyrins 
(Falk and Benson”; Falk, Dresel, Benson and 
Knight") established the preponderance of series I 
isomers. Porphobilinogen was abeant from the urine 
and from a liver biopsy specimen, confirming that the 


Table 1.  UROPORPHYRIM, OOPROPORPHYRIN AND PEOTOPORPMYRUM 
IN 


or CALYES 














Nei Proto- 
Calf Uro- Oo; yrin | porphyrin Clinical 
porphyrin | porphyrin (ngm./ state 
(mgm /L) | (mgm./L) | gm.dry) | gm dry) 
A |072-3 68|1-11-4-84 379 184 
D | 8627 |83-115 837 116 Affected 
E |90-340 88-51 | 886-1,181 | 19 6-25 3 | Affected 
P Nu 002-000] 16 09 ormal twin 
(2 0 024 0 03 0-6 13 Normal 
oantrol 
Ru 0-02 Norma! dam 
of 4 and D 
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Fig. 2. Ter bula £ aiT A 
disturbance of porphyrin metaboliam was of the 
‘hemopoietic’ type. 
Hemolysates of avi 
to be capable of synthemzing hem and porphyrins 
in viro from added glycine’. 
incapable of utilizing glycine, oan carry the 


on ihe maternal ede; 


porphyrin formed belong exclusi 
isomers. Normal calf blood was found to behave 
similarly ; but when a hæmolysate, prepared from the 
mixed bloods of the affected animals D and H, was 
formed consisted of isomers I and III in about equal 
amounts. One of us (O. R.) has obeerved aimilar 
production of series I porphyrins 96 vitro from bloods 
ra Dal lie rip liao cots cotsg id m 
It is clear that the enzymic abnormality in this disease 
persists in the mature at ing erythrocytes and 
is not confined to early stages of maturation in the 
bone marrow. 


DIFFERENCE AND DERIVATIVE SPECTRA 


NATURE 


231 


Genetics: The herd m which these cases have 
Occurred is one of pedigree Shorthomns and their 
inheritance has been relatively easy to trace. The 
farmer obtained bull X from a well-known breeder 
and used hm on the farm for several years; he 
appeared in every way normal. A second bull Y 
was then obtained from the same breeder, and all 
the cases have occurred in crosses between Y 
daughters of X (Fig. 1). 
be inherited as a recessive 
(Fourie*), and if a similar mode of inheritance were 
to be o in the preeent instanoe both bulls 
X and would be carriers of the recessive gene. 
An examination of the stock books, kindly carried out 
for us by Prof. N. J. ie and Mr. John David, 
revealed that X and Y a common ancestor on 
the maternal side, the bull Z in Fig. 2, a'ciroumstance 
which greetly strengthens the presumption that the 
bulls X and Y were clinically normal carriers of the 
reoeemive gene for congenital porphyria. How far the 
condition may be disseminated in i dairy 
Shorthorn stock we do not know, but it would seem 
e ag M opus that further cases in such catile 
be encountered and possibly with increasing 
frequency. E 


Schmid, R., Sehwarts, 8., and , R. D., Blood, 10, 416 
(1058). Varadi, 8., J. Clin. Peth., 9, SM (1086). 
3 Fourie, P. J. J., Onderstepoort, J. Vet. Se., 7, 535 (1038). 
* Bimington, O., Onderstepoort J. Vet. Soi., 7, 567 (1036). 
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By Dr A. E. MARTIN 
Sir Howard Grubb, Parsons and Co., Ltd, Optical Works, Walkergate, Newcastle upon Tyne 6 


URING the past few years both difference 

(sometimes called differential)! and derivative 
spectre! have been employed to bring out details of 
the spectra of minor components in the presence of a 
strong absorption background due to basio material. 
In the first method, the background absorption is 
cancelled out by using a double-beam spectrometer, 
with sample in one beam and in the reference beam 
& substance with closely matching background 
absorption bus free from the minor constituent. 
In the derivative method the bagio absorption is 


onoe or twice the d.c. output signal from the speotro- 
ingle and double differentiation 
on & typical absorption d is shown in Fig. 1, and 
it will be seen that the second derivative much mare 


closely resembles the original band than does tho 
first derivative. If & small band A, — f(v), where 4, 


is the absorbance and v the cy, is super- 
i on & und represented by A, = a + 
by + ov*, a, b o being oonstente, the total 


a 
abeorbanoe 4 = 4, +A, and $4 — 20 + f(v), so 


that the effect of the background absorption dis- 
appears except for a constant displacement. 


Bingle differentiation is effected simply by app 
the signal vo f(v) to a capacitor C, in series wi 
& resistor R, If the mg rate is constant go 


that dv/dé = r, ib is found that the voltage appearing 


across B, is bd 
TB,O,f'(v — r*R,ÓO,M*(v) +... 
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os x Amar 

dA - Amax 

ay s AET 
4 4 





Fig. 1 


To [obtain & satisfactory result, rBE,C, must be 
reduced sufficiently to make the second term aooept- 
ably small. 

It is the purpose of the present communication to 
suggest a simple means for obtammg the second 
derivative. The degired result is obtamed by using 
the circuit shown in Fig. 2, and it can be shown that 
the voltage across R, is 


PE (v) — PPQP^(vy) + P(Q: — P)yr"(v) — 
where P = R,R,0,0, and Q = R,0, + B,0, + B,C, 





Fig. 1 
For an absorption band of the general type shown 
in Fig! 1, (Ym = — E £(¥) max, where w is 


the half-width, that is, the frequency difference cor- 
responding to pointe where f(v) = 4f(Y)max. To make 
the third derivative small oo with the second, 
rQ must be kept low, while for a given value of Q, 
P should be as large as possible and approach the 


; Q*R, 
maximum vasco m erate eee 


ia uberes ana has A. aud RU eo lud be 
the characteristics of the spectrometer amplifier and 
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recorder used, C, and C, must be large. Practical 
values are E, = 2,000 Q, R, 500Q and O, = 
O, = 100 uF., leading to P = 0-01 and Q = 0-45. 
If the voltage acroes H, is applied to a self- 
balancing potentiometer which gives full scale for 
l mV. the maximum ai from the speotro- 
meter amplifier, f(¥)max, is 5 volte, 8Pri[w* = 1/5,000, 
and since P = 0-01, rjw = 1/20. Thus for a band with 
a half-width of 10 am.-3, r = 0-6 om-! BOO. 
In these conditions r*P(Q* — P)f'""(v)jri Br) - 
0-023, which is reasonably small Even better 
resulta are obtained if B, may be inoreased beyond 
‘500 ohms. For given values of P, R, and XU the 
best result is obtained when C,(R, + Ry) = R,0,. 
iE Ip eU 
beam spectrometer the incident energy at frequency 
v is I in both beams, and if « represents the fraction 
of this radiation transmitted by the basic material 
while B is the fraction transmitted by the minor oom- 
ponent, the double-beam servo system will operate 
to equahze the energy in the two paths so that the 
indicated value will be afl/al = 8, which is the 
quantity required. If, however, there is a frequency 
shift À between the reference and sample spectra, 
a, = f(v) for the reference cell and a, = f(v + A) for 
the sample. The measured, therefore, is 
Baja, = Bf(v + h)/£(v). Making use of Taylor's 
theorem and ignormg terms than the second, 
the measured value is B[1 + Af’(v)/f(v)] instead of P. 
This effect ıs clearly demonstrated in Fig. 3, which 
shows the gu spectra of ethylbenzene (top 


curve), polystyrene foil (middle curve) and finally 
difference spectrum with ethylbenzene in the 


the 


100 


Absorption (per cont) 
a 


3 
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sample beam and i the comparison 
beam. The bands chosen (aromatic C—H) are similar 
in shape and intensity but differ slightly m frequency ; 
B can be taken as approximately equal to unity in 
this case. 

It should be possible to use this effect to measure 
accurately small frequency-shifte due to variation 
with tem and concentration, and m addition 
to study the effect of changing from one solvent to 
another. This can also be used to prove 
the identity of two samples of the same compound 
or to establish the difference between closely allied 


i . Let A, be the absor 
material (= f(v)) and A, the absorbance of the 
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sample (= af(v +h) + f(v)), where af(v +A) is 
contmbuted by the basic material and f(v) is due to 
the minor constituent, if present; h denotes & 
frequenoy-shift between a band in the reference and 
sample materials, and a allows for possible error in 
matching. JI, and I, denote the radiation trans- 
mitted by reference and sample, respectively, and 
since the double-beam balancing system weakens 
the reference beam until ity is reached with the 
sample beam, the i attenuation is I,/J, and 
the quantity recorded is log I, — log I, =4,—4i= 
af(v + h) + fv) — £v») = (a — Df(v) + akP(v) + 
Ñv) = Af'(v) + Ñv) when a = 1. From the record 
À can be determined. š 


1 Powell, H., J. App. Chem., 6, 488 (1950). 
1 Qolller, G. L., and Singleton, F., J. App. Chom., 8, 405 (1056). 


AN EFFECT OF pH ON THE UPTAKE OF SALT BY PLANT 
CELLS 


By R. G. HURD* and Dx J. F. SUTCLIFFE 
Department of Botany, King's College, University of London 


AA UE e QE d 
effect of pH. value of the medium on uptake of 
salts by plants’. In most cases little, if any, in- 
fluence has been observed over & range of pH values 
from 5 to 9. A major difficulty in the interpretation 
of guch 1 te is that buffered solutions must 
be employed if relatively oonstent pH. values are to 
be maintained, and these give rise to spurious effecta 
either by interference with the entering salt, or by 
influences upon metaboliam which indirectly affect 
ion. Such effects can be minimized by use of 
a buffer system, which does not contain easily absorb- 
able ions, and is metabolically inactive. This article 
presents the resulte of some experimenta to determine 
the effect of pH on the absorption of salts by 
parenchyma cella of various storage organs, using 
such & buffer system  (iris-hydroxymethylamio- 
methane + sulphuric acid). 

In an i t with red beet root tissue, it was 
found that the rate of &beorption of potassium ions 
from a 0-0024 M solution of potasmum chloride was 
much greater at pH 8-5 than at pH 6 (Fig. 1). The 
rate of uptake of chloride, however, was approx- 
imately the same at the two pH. values. Consequently, 
whereas the rate of absorption of chloride was only 
Stas iau lee Ran cede, Te 
gi more potassium ions than chloride were 
absorbed at ‘pH 8-5. The buffer componenta of the 
medium were essentially mactive in this experiment 
since, as Fig. 1 shows, the uptake of salt from an 
unbuffered control solution, with a pH value of about 
6, was approximately the same as that from the 
buffered solution at pH 6. Evidence is aleo available, 
although it is not presented here, showing that the 
buffer probably did not interfere signifloantly with 
the uptake of salt from the alkalme solution. 
beyond 72 hr., rt was observed that potassium 
absorption from the alkaline solution continued to 


* Present address: W.À.O.R.T., Tafo, Ghana. 


exceed the uptake of chloride until the tissue became 
saturated with salt. When both tissues were satur- 
ated, the total amount of potassium in the disks at 
pH 8-5 was approximately twice that held by the 
diaks im the acid solution. 

The magnitude of these effects on both the relative 
uptake of the two ions, and the amounts of salt held 
in the tiesue et saturation, varied somewhat with 


‘the concentration of galt in the medium. No stimula- 


tion of potasium uptake at the alkaline pH from a 
solution of 0-024 M potassium chloride was observed 
until about 12 hr. after absorption commenced. 
Afterwards, uptake at pH 8:5 exceeded that at pH 6, 
and the amount of potassium held by the tissue at 
saturation was greater in the former solution. How- 


Uptake (wequty./gm. fresh weight) 
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ions at pH 6 than at pH 8:5. The amount of galt 
held by the tissue at saturation was unaffected by 
concentration at pH 8-5, but more potassium and 
chloride ions were present in tissue kept at pH 6 in 
0-024 M potasarmm chloride than in 0:0024 M potas- 
sium chloride (Table 1). 


Table 1. Amounts of K+ and OF (nequi am. 


freah 
0-0024 
H 6 and pH 8-6 (tem- 
several experimenta 


red beet root diaks at saturation from solutions 
ehloride and 0 024 M potamtum ohloride a 
^ perature = 18° 0.). Results are means 








The degree of stumulation of cation absorption 
induced at the alkaline pH also varied between 
different kinds of tissues. The greatest stimulation 
was obtained with phloem tissue from parsnip roots ; 
white beet root tissue, artichoke tuber tissue and 
carrot tissue (phloem and xylem parenchyma) showed 
effecta grmilar in magnitude to those obtamed with 
rod beet. A significant effect waa also obtained on 
intact barley seedlings. On the other hand, the rate 
of absorption of potassium by slices of potato tuber 
tissue and swede hypocotyl teue (outer xylem) was 
the same at pH 8:5 as it was at pH 6. 

It bas been found that the effects of pH observed 
in these experiments were related to the presence of 
bicarbonate ions in the alkalme solutions, and to the 
ability of some tissues to absorb these ions. Over a 
part of the pH range examined, the amount of 

taesium ions taken up in 6 hr. at 25° O. by red 
boot tissue increased proportionately with the 
retentivity of carbon dioxide as bicarbonate 10ns in 
the solutions (Fig. 2). At the highest pH values 
(8-9), however, it is evident that some factor other 
than the amount of bicarbonate ions in the solution 
becomes limiting. The observed correlation indicates 
that the excess absorption of potassrum over chloride 
ions at pH 8-5 may be associated with uptake of 
bicarbonate ions, and it was thought that the more 
rapid absorption of potassium ions from solutions 

inmg bicarbonate as well as chloride may be 
responsible for the pH effect. Table 2 shows thas 


E 0 0025 
P 
H T 
"E 

0 001 





. 
Fig. 1. Uptake of amtii inne hy waahed. best eie er 6 Si: 
ai $5" C. from 0 0044 M potamium oride solutions at 
: and bhe (theoretical) amounts of HOO, 
under the seme tions (peeked line) 
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fresh wt.) taken In 21 hr- 
solutions of (8) 0-0024 M 
tamnum bicarbonate. and (e) 


Table 2. Amounts of K+ («equiv./| 

by various tissues at 25° O. from 

potassium ohlonde; (b) 0 0024 M 
0-0012 M potassium bicarbonate 


0-0012 Af potasstum chloride 








the uptake of potassium by red beet and peranip 
tissue more rapidly from a solution of 

taum bicarbonate, or from a solution containing 

th potassium chloride and potassium bicarbonate, 
than from a solution of potassium chloride, when all 
the solutions had initially the same potassium oon- 
tent. Swede tissue, on the other hand, absorbed 
potassium lees rapidly from & potassium bicarbonate 
solution than from & solution containing potassium 
chloride. : 

In this experiment the solutions were not buffered, 
and did not have exactly the same initial pH value, 
go that pH could have been directly influenomg the 
result. However, the uptake of potassium from 
potassium bicarbonate solutions reduced to pH 6 
with sulphuric acid was found to be greater than 
that from potassium chloride solutions buffered at 
the same pH. It is therefore concluded that the 

of bicarbonate ions was the important 
actor promoting the uptake of potassium from 
alkaline solutions. 

This experiment demonstrated that potassium 
uptake is stimulated by the presence of bicarbonate 
ions in tissues capable of showing & pH effect; this 
does not necessarily mean that bicarbonate ions are 
absorbed, uptake is strongly indicated. It 
is well established that bicarbonate is not accumulated 
as such by plant oells* and it is sometimes im- 
plied that they are not even absorbed". Some ftx- 
ation of bicarbonate ions by excised barley roots 
was, however demonstrated by Overstreet et al.’ 
using carbon-11-labelled bicarbonate. More recently, 
Kadry* has claimed that there is a marked accumu- 
lation of carbon derived from bicarbonate in several 

ta. We have found, using carbon-14labelled 
icarbonate, that bicarbonate ions are taken up by 
beet disks in equivalent amounts to the godrum ions 
absorbed from a sodium bicarbonate solution 
(Table 8). 


Table 8. Amounts of N+ and HOO | Ue fresh wt.) taken up 
Ted beet disks In 6 hr. a£ 18° O, trom it M NaH“-OO, solutions 
„in 0 00 blearbonate, 








Other tissues, moluding swede and potato, will take 
up bicarbonate ions from solutions of pobasarum or 
sodium bicarbonate, but whereas those tissues 
capable of showing a pH effect will absorb bicarbonate 
also in the ce of chloride, those not showing 
the pH effect will not readily absorb bicarbonate 
when chloride is present if the two are supplied in 
equimolar amounts (Fig. 8). This latter observation 
may account for the absence of a pH effect m potato 
and swede tissues. 
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Uptake (mequiv./gm. fresh weight) 
8 
Uptake (sequiv./gr. fresh weight) 
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18 44 18 44 
Time (hr.) Tıme (hr.) 
Fig. 8 ar Loes biy Fod besk Toot hlasne, and swede h 
row LM me unbuffered wrod solutions of 0 0024: "cx xu 
O—.—O, —O, 
EET TN. ; aad WIE a) $0 + 00019 M (sd, (OS. 
take ; ——A, HOO, uptake ; 


When bicarbonate ions are absorbed, few, it any, 
remain as such in the tissue. We have shown by 
peper chromatography that most of the bicarbonate 
is converted in beet tissue into various organic acids, 
particularly malic acid. 

It may be concluded, therefore, that the apparent] 
dia&qual upteke of daliona and anions cbaarved with 
some tissues from solutions of potassium chloride at 
pH 8:5 is in reality an equal uptake of positively 
and negatively charged particles. The sum of 
chloride and bicarbonate ions absorbed in a given 
time is equivalent to the amount of potassium ions 
taken up. This 1s possibly also the case with the 
same tissues at pH 6, and, since fewer bicarbonate 
ions are available in acid solutions, the smaller 
difference between the rate of potassium and chloride 
uptake is understandable (Fig. 1). 

Tee esha due eles. ex-diuticd.ni 
association with bicarbonate ions is of interest in 
another connexion. Ulrich’ observed that when an 
excess uptake of cations over anions cocurs in barley 
roots (for example, when absorption takes place from 
& solutian of potassium sulphate), there is an increase 
in the organic acid content of the tissue. Ulrich 
looked upon this as & device to mamtain electrical 
neutrality folowmg unequal uptake of oppositely 
charged particles. Lundegürdh!*, on the other hand, 
believed that synthesis of organic acid anions was 
the cause rather than the effect of an excess absorp- 
tion of cations. In terms of the hypothesis outlined 
above, under the particular conditions in which 
apparent unequal uptake occurred in the present 
experiments, bicarbonate ions are absorbed in 
association with some of the potassium ions taken 
up, and are converted into organic acid anions which 
serve to maintain electrical neutrality within the 
tissue. An accumulation of bicarbonate ions in the 
tissue could presumably accomplish the same end, 
beds: this does not occur for reasons which 


"Tt poeme unlikely that the comeomitant absorption 
of bicarbonate ions can account entirely for all 
cases of apparent excess cation uptake observed in 
pleante. In atid solutions, where negligible amounts 
of bicarbonate ions are presumably present, an excess 
absorption of cations may occur certain salts 
such as potassium sulphate*. In these circumstances 
beca rena ard eager m a 

ithi tissue are derived mainly, not from 
absorbed. bicarbonate, but from carbon dioxide. The 
uptake of carbon dioxide by roots and ita fixation as 
organic acids has been demonstrated by Poel!! and 


NATURE 


235 


Jacobson!*, Jacobson noted a qualitative relation- 
ship between the amount of carbon dioxide fixed 
and the excess cations accumulated by excised 
berley roots from solutions of various salts. When 
organic acids are derived from carbon dioxide, the 
excess cations presumably enter m exchange for 
hydrogen ions produced by dissociation of the organio 
acid molecules Carbon dioxde fixation 
cannot account for the observations made in the 
present experiment, because the greatest effecta were 
found in alkaline solutions which did not contain 
more dissolved carbon dioxide than did the acid 
media. 

Finaly may be considered the leas common 
situation in which an excess of anions over cations 
is absorbed. Hoagland and Broyer!" observed & 
qualitative lowering of the organic acid content of 
barley roota placed in solutions of calcium bromide, 
and subsequent workers*!* have oonfirmed this 
effect. In every case the decrease in amount of organic 
acid was small, and it is possible that these anions 
were lost in exchange for the exoeeg bromide absorbed. 
A more likely ion seems to be that exchange 
oocurred between internal bicarbonate and external 
bromide ions. The carboxylating reaction by which 
bicarbonate is converted to organic acids is likely to 
be reversible, and will have a definite equilibrium 
constant. If external anions exchange with bicarb- 
onate ions present in the ocel, organic acids will 
break down to renew the equilibrium. In cases of 
excess anion uptake by storage tissues, it has been 
observed that bicarbonate ions appear in the medium 
in ivalent amounts to the excess anions &ocumu- 

15. Thus it may be concluded that the examples 
of unequal uptake of anions and cations by plant 
cells are likely to be more apparent than real. The 
concomitant or logs of bicarbonate ions (or 
carbon dioxide) is likely to be responsible for 
changes in the organic acid oontent of the tissue 


during apparent unequal uptake. No influence of 
pH as such on anion accumulation was detected in 


_ any of the tissues examined. This observation makes 


ib unlikely that a mechanism of the type A~ + 
ROH e RA + OH- as visualized by Toten. 
Overstreet, King and Handley!’ operates in the 
absorption of anions by these cells. 

A full &ooount of this work will be published else- 
where. Our thanks are due to Prof. T. A. Bennet- 
Olark for his interest in the investigation, and to the 
Department of Scientifico and Industrial Research for 
providing a maintenance grant to one of us (R. G. H.). 


1 Petrie, A. H. K., New Phyt., 37, 211 (1938). 
pene ae and Preston, O., Plant Physiol., 16, 481 (1941). 
Fratıko, W. B., and Johnson, O., W., Piem Physiol., 
17, Pda. 
* Nieinen, T. E., and Overstreet, R., Pieni Pkyetol., 80, 303 (1055). 
LI 
BET o D: naue on Me Toorginlo Nutten of Plants", 


reines ae Biochem. £., $90, 104 (1987). 
Jo15) pen, 8 wand Broyer, T. O.JProc. U.S. Nat. Aced Sol., 


26, 688 
te PhD, a Vah GOA aed Thon, Utah 
Were rote , and Thorne, +» Piani 
PES 151 (1056).) 


* Ulrich, A., Amer. J. Bot., 88, 526 (1941) ; 20, 220 (1041). 
1 Lundeg&rdh, H., Boc. Exp. Biol Symposium, 8, 283 (1954). 
4 Poel, L. W., J. Bap. Bot., 4, 157 (1963). 
u Jacobson, L., Pleni Physiol., 30, 264 (1965). 
= Hoagiend, D. B., and Broyer, T. O., Amer. J. Bot., 87, 178 (1040). 
M Jacobson, L., and Ordin, J.., Pleat Physiel., 89, TO (1054). 
MO iodo)” Btoui, P. R., and Preston, O., Piem Physiol., 15, 


eel ae ose Cae) King, H. ML, and Handley, E., Pies 


230 


i LETTERS TO THE EDITORS 
The Rditors do not hold ihemseloes responsible 


for opinions expressed by their correspondents. 
No notices is taken of anonymous communtoations. 


A New Type of Nitrogen-fixing Bacterium 

, Ix the course of an investigation in the Jute 
Agnoultural Research Institute on nitrogen trans- 
formation ın soils cropped with jute, a nrtrogen-flxing 
bacterium has been isolated by the dilution-plate 
technique. It shows oertain morphological and 
phymological differences from the known non- 
symbiotic nrtrogen-flxmg organisms like Pseudomonas 
asotocalligans and those belonging to the Arotobeot- 
eriaceae!, The calls at first have a coccus-like appear- 
ance and occur samgly (measuring 0-75-1-0 x 1:5- 
2-54 on an average) or as doublets or triplets, 
gradually changmg to rod shape (Fig. 1). The cells 
are Gram-negative; they contam fat and are very 
dificult to suspend m water. The optimum tempera- 
ture for growth was found to be about 28°C. The 
organism is aerobic, but can be grown under low 
' oxygen tension ın Winogradsky’s nitrogen-free 
glucose-phosphate media. It oen grow in acidic 
media also; even at pH 4-0 growth was obtained. 
Bramo-cresol purple mik (skimmed) is turned 
alkalme and a sediment is formed at the bottom with 
& clear liquid surface after ten days incubation at 
30° C. 

Colonies on Ashby’s nitrogen-deflaient agar are 
raised, and are usually oval with mean diameters of 
4-6 x 3-3 mm.; but some, especaally of the larger 
colonies, may be pulvinate. At first the colonies are 
transparent with a yellow tmge, but in three or four 
days they turn chocolate brown and finally become 
golatmous. On Winogradsky’s glucose peptone agar, 
colonies appear earlier but grow more slowly than 
on Ashby’s agar. On the former medium the colonies, 
when young, have chooolate centres and white shny 

_edgea but gradually become grey or colourless. On 
' potato dextrose agar slanta, chocolate-brown colonies 
develop withm two days. The pigment does not diffuse 
into the medium and is insoluble in water and in 
alcohol. But under low oxygen tension, the colonies 
appear somewhat like water-drops without any 
pigment. 

The nitrogen fixed in Ashby’s nitrogen-free agar— 
mannitol medium, when estimated by semi-micro- 
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kjeldahl distillation, was found to be nearly 17 mgm. 
per gm. of mannitol added, and 253 mgm. per 100 gm. 
of dried medium after ino ion for & penod of 
nine days under optimum conditions. 

Unhke Azotobacter, the organism grows in nutrient 
broth and turns it turbid with a alight yellowish 
tmge. In nitrogen-free liquid medium, it makes 
pellicular growth at first and afterwards bulbous 
gelatinous growth with brown colour; the entire 
liquid medium becomes jelly-hke in about & month. 
This jelly-like masa, unlike Pseudomonas asotocal- 
ligans, sticks neither to the side of the flask nor to 
calaium carbonate at the bottom. If pigmentation 
does not ocour withm & week, due to unfavourable 
growth conditiona, no pigmentation develope even 
on prolonged keeping. 

The organism utilizes carbohydrates, especially 
glucoee and mannitol. It has been found that what- 
ever be the source of the energy material, practically 
no growth is obtained with inorganic nitrogen com- 
pounds (either ammonium or nitrates). Further work 
1s in progress. 

We thank Dr. B. O. Kundu, director of the Jute 
Agricultural Research Institute, Barrackpore, for his 
help during this work. 

A. B. Roy 
M. K. MUXHEBJHE 
Jute Agricultural Research Institute, 


Barrackpore, 
Weat Bengal, India. 
G. R., J. Bad., 70, 130 (1085) J E. L., Bact. Rev 
, 19d : 1 Of a ative Re 
18, 1 Gopi Bergr s Mannal of ta ve Bacteriology” 


An Albino Strain of the Desert Locust 


DUBING extensive of the 
desert locust Schistocerca gregaria (Forskàl), at the 
Chemical Defence Establishment, Por- 
ton, twelve albino hoppers (nymphs), creamy-white 
in colour, oocurred among the normal heavily pig- 
mented ones. Six were males and six females, and 
from them &n albino strain has been established in 
the laboratory of the Ánti-Locust Research Centre. 

The ooloration of normal Schistocerca hoppers 
reared in crowds (phase gregaria) consists of a heavy 
black pattern on a white or yellow ground, while 
that of young adults is predominantly pink. The 
pink changes to yellow or straw as the adults become 
sexually mature. Hoppers of the albino strain reared 
in crowds, however, do not develop the black pattern, 
and the adults are almost uniformly ivory-white, 
becoming yellow on maturation. Goodwin! showed 
that the black pattern of norma] Schtstocerca is due 
to melanin and the pink colour to insectorubin, and 

that these two pigments are metabolically 
interrelated. This suggestion to be supported 
by the apparent absence of melanin from the albino 
hoppers, although a small amount of insectorubm 
is t (Goodwin, personal communication). 
chistoceroa hoppers reared in isolation Toe 
solitaria) are typically green with little or no 
pattern, and they contain neither melanin nor 
insectorubin!. Albino hoppers similarly reared also 
develop this green colour, without black pattern. 
Thus, under conditions of isolation, hoppers of the 
normal and albino strains are indistinguishable. 

Nickerson’ suggested that phase coloration in 
Schistocerca gregaria is controlled by two hormones, 
one controlling the extent of the black pattern and 
the other controllmg the background oolour. He 
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was unable to discover whether these two hormones 
were separate in ther mode of action or whether they 
formed perte of an integrated system which resulted 
in the vimble coloration. Evidence from the albmo 
strain shows that, despite the absence of black 
pattern, the background colour shows the same phase 
changes ag in the normal strain. This supporte the 
two-hormone hypothesis and appears to indicate 
that the two factors can be separated. It is hoped 
that the albino strain can be used for clarifying further 
the physiology of phase coloration; living material 
would be willingly supplied to research workers who 
may be interested. 

The albino stram has now been bred to the F, 
generation without the appearance of any individuale 
of the normal type and without any loss of vigour. 
Croases between albino and normal adults show a 
Mendelian pattern of inheritance, in which albiniam 
id recessive. . 

I wish to thank Mr. R. D. MaoCuaig for his kindness 
in sendmg me the twelve orginal albino hoppers. 


Paine HUNTAR-JONES 


Anti-Locust Research Centre, 
1 Princes Gate, 
London, 8.W.7. 


1 Goodwin, T. W., Biol. Re., Cambridge, $7, 430 (1983). 
* Nlokerson, B., Aati-Locus Bull, Lond., No. 24 (1086). 


Sclerotization and Melanization : 
Two Independent Processes in the Cuticle of 
the Desert Locust 


CONSIDERABLE advances in our knowledge of 
sclerotm formation in the insect integument have been 
accompanied by little progreas in our 
of melanin formation. This seams to be due to con- 
fumon between the two processes of sclerotization 
and melanixation. 

The cuticle of the last nymphal instar of the desert 
locust, Schistocerca gregaria (Forakal), is pale and not 
&mber-ooloured, although, like that of the cockroach 
Periplaneta!, it appears to be phenolically tanned. 
It contains melanin only in well-defined patches. 
A critical study of melanin formation i this cuticle 
has led to two important conclusions. First, melaniza- 
tion and solerotit&tion are two sa hea ee pro- 
ceases, as was suggested by Goodwin! 
to involve ita own copper-protein phenolase. Sendir, 
the two processes are consecutive in the melanızed 
areas, sclerotization being delayed until melanin 
formation has been completed. Hitherto it does not 
seem to have been unequivocally shown that darken- 
ing of an insect exoskeleton may not be accompanied 


tanning. 

In the soft outicle newly exposed on moulting, 
& copper-protein phenolase occupies the entire thick- 
ness of the presumptive exocuticle (4, Fig. 1). This 
enzyme appears to be identical withfthab responsible 
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for hardening in the cockroach ootheca?, m the 
puperium of Sarcophaga* and in the cuticle of Pert- 
planeta’. That it is indeed concerned with hardening 
is indicated by it absence from the arthrodial mem- 
branes, which remain soft the instar. 
A similar, but more highly reactive, phenolaee (B, 
Fig. 1) occupies only those regions of the exocuticle 
in which melanin 18 destined to be formed. Attempte 
to distinguish critically between the two enzymes 
have been only partly succesaful. Both activate the 
same substrates, but differ in the intensity of their 
action and m the extent to which they are inhibited 
by the usual phenolase mhibitors. 

Closely correlated with this difference in enzyme 
activity is the distribution of phenolic material m 
the epidermis at the onset of the hardenmg process. 


Jm unpigmented areas, strongly reduemg material 


(C, Fig. 1) accumulates in the epidermal cells and 
may represent diphenolic compounds. In pigmented 
areas, on the other hand, no such material is apparent 
in the epidermal oella. It is remarkable that the 
cuticle, at the same developmental stage, is iteelf 
slightly argentaffn only in the unpigmented areas. 
Elsewhere it is not argentaffin, but becomes go after 
melanin formation has been completed. 

The reason why melanin is not formed in the 
cuticle of the albmo stram of the same species of 
locust* may now be referred to. Surprisingly, the 
highly active phenolase concerned in melanin forma- 
tion is not lackmg (B, Fig. 2), but is uniformly dis- 
tributed throughout the outer zone of the pre- 

ive exoeuticle. Nor are diphenols absent from 
the cuticle, for I have extracted from the exuvie of 
albino nymphs the same diphenols (including proto- 
eatechuio acid and dihydroxyphenylacetic acid) as 
from the cuticles of the normal stram. But réducine 
substances accumulate at the onset of hardening 
throughout the whole epidermis of the &Ibino locusta 
(C, Fig. 2), just as they do in non-melanized areas 
of the normal strain, and it may be suggested that 
failure to form melanin, whether in the pele areas of 
the cuticle of normal nymphs or in the whole 
cuticle of albinos, may be due to the withholding by 
the epidermis of the necessary chromogen. 

These observations were made during an investiga- 
tion mto the cuticle of the desert locust carried out 
at the University of Manchester and supported by 
the Anti-Locusb Research Centre. A full report is 
being prepared. 

B. R. A. Markx 


* Hunter-Jones, P. (preceding communication). 
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Action of Diaphanol on Arthropod 
Cuticles 

DrAPHANOL (a 50 per cent solution of glacial acetic 
acid saturated with chlorme dioxide) has been much 
used since its recommendation by Schulze’ as a 
reagent for softenmg and bleaching arthropod 
cuticles. Its precise action, however, seems never 
to have been critically studied. 

Chromatographic examination of outucles of the 
adult cockroach Periplaneta americana after treet- 
ment with diaphanol reveals that after only a oom- 
parativaly short time of 24 hr. the aromatic amino- 
acids have been destroyed. Prolonged treatment 
results in complete removal of all ninhydrin-posrtrve 
material. Cuticles, after treatment with diaphanol, 
were hydrol with 6 N hydrochloric acid for 
20-24 hr. and the hydrolysate evaporated to dryneas, 
the residue bemg taken up m 10 per cent fso-propyl 
alcohol Two-dimensional chromatograms were 
developed using butanol/acetic acid/water and 
aqueous phenol as solvente, the amino-acids being 
detected spraying with & solution of nmhydrin 
in butanol. After treatment for 24 hr. with diaphanol 
both ortho- and para-tyrosines were absent, and pro- 
line algo had been partially eliminated. After treat- 
ment for 6 weeks, only very minute quantities of 
ninhydrin-positive material could be detected after 
hydrolysis, and the spote on the chromatogram 
corresponded with glycine and aspartic acid. After 
treatment for 8 weeks no ninhydrin-positive material 
remained. 

In testa carried out on the effecta of diaphanol on 
individual amino-acids, it was found that after 18 hr. 
phenylalanine had been partially broken down, some 
alanine being present in the solution. After 3 days, 
all nmhydrin-positive material had been removed 
from the solution. When & mixture of tryptophan, 
otho tyrosine, para-tyrosine, proline, threonine, 
methionine, valine and glycine was placed in dia- 
phanol the aromatic acids had di after 
18 hr. and prohne was reduced in amount. All the 
acids had been destroyed after 5 weeks. As aromatic 
substances are responsible for tanning in many 
arthropod cuticles* the changes caused by diaphanol 
treatment are readily explained by its action on 
aromatic nuclei and individual amino-acids. 

Diaphanol is stated to be a useful reagent for 
softening and bleaching chitmous materials but ‘has 
the disadvantage that it often spoils histological 
detail’’*, This is not surprising in view of ita action 
on amino-acids in general. 

These observations were made while studying 
amino-acid metabolism in the cockroach Periploneta 


americana. 
J. KHNNAUGH 


Department of Zoology, The University, 
Manchester 18. April 5. 


!Bohulm P, Sur. Ber. Gos. Natur. us iis cr 
* Pryor, M- G, ML, Proc. Roy. Soc. B, 198, 303 ALGAM, 
Rumeell, P H., and Todd, aos, 189. 509 99 (1047) 


* Bolles Lee, neoane Vade Dae. Lith edit., p. Sd. 


Surviving Rat Skin Grafts in Mice 


Unt recently, orthotopic transplantation of 
heterologous normal tissue could not be achieved in 
mammals. In 1956 it was demonatrated independently 
by Nowell e£ al.1, Ford e£ al.* and Vos et al.* that a 
persistent proliferation of rat haematopoietic cells 
ooours in mice which survive a lethal total body dose 
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Fig. 1. HFunotiona Irat akin 
plantation, 151 days after 


In a mouse, 25 days after 
on. This mouse died 


trans- 
died during 
of X-r&ys as the result of the administration of rat 
bone-marrow. More than one year after the trans- 
plantation in some of these mice all the 

cytes and granulocytes were found to be of rat 
origin‘, 

It seamed of interest to investigate whether these 
rediation-chimsras would bt skin grafts of the 
bone-marrow donor species. Tn the oas of homologous 
bone-marrow transplantation in irradiated mice, 
successful graftmg of the skin of the bone-marrow 
donor strain has been reported by Trentin’. The use 
of heterologous bone-marrow transplanta permita & 
regular evaluation of the functional state of the 
marrow graft by identification of the erythrocytes 
and granulocytes‘. Unfortunately the relatively 
high mortality which occurs in mice treated with 
ret bone-marrow limita the number of available 
animals. 

In the experiments irradiated OBA and F, 
(OBA ¢ x 057 B1 9) mice were protected with bone- 
marrow from an inbred rat stram (Wistar Albino 
Glaxo). The X-ray doee varied between 675 and 800 r. 
In 85 of the survivmg mice small pieces of rat skin 
have been at 24-151 days following the 
irradiation (Table 1). The method of free skim 
grafting’ was used. In preliminary experimenta, rat 
skin transplants ito non-irradiated mice (87 cases) 
were found to slough within 12 days after the 
grafting 


At present, rat akin of a completely normal aspect 
is growing in 10 mice (Fig. 1). These grafts are 
between 52 and 108 days old. AN the erythrocytes 
and granulocytes of the recipiente are of rat origm. 
In nine cases the rat skin grafts are deteriorating. 
These hoste have a mixed population of rat and 
mouse erythrocytes and granulocytes. Sloughing of 
the rat skin grafte has been observed in three cases. 
In these mice no rat cells were found in the peri- 
pheral blood. 


Table 1. SURVIVAL OF- LE OKO ee eee ee 


Ce TRMATED WITH RaT BOKN-MARROW 
Nature of erythrocytes 
and granulocytes 


Takes, 
Takes, , in some stage of deteriora- 


S oils mion dled Meme al A atter 


Plantation and 88 days after irradiation. 
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Homologous (057 B1) skin waa grafted simult- 

neony Poh tab akin into Ge the odes ee 
with rat bone-marrow and used in this study. In 
four of these cases the rat skin graft has taken 
excellently, while the homologous skin sloughed 
between 10 and 30 days after the transplantation. 
This may have been due to a production of anti- 
bodies, either by the foreign bone-marrow or by the 
host. The observation that irradiated mioe which 
have been protected by F, marrow accept akin 
grafts of the other parent strain* pointe to the latter 
possibility. 

Of the rat skin grafted radiation-chimsras 18 have 
died between 14 and 68 days after the transplantation. 
In all cages exoept one the skin graft appeared 
healthy at the time of death. In the older grafs a 
regrowth of hair had occurred. 


O. BBodADES ZAALBERG 
O. Vos 
D. W. vas Baxxux 


Medical Biological Laboratory of the 
National Defence Research Council, 
139 Lange Kleiweg, 
Rijewijk-Z.H., 

The Netherlands. 

April 4. 


* Nowell, P. 0., Cole, 
Denim ‘Raiber, 18, 188 (1058. 
"Ford, L. H, Hamerton, J. L., Barnes, B. W. H., and Louiit, J. F., 
Naluro, 177, 452 (1956) 
* Vos, O., Davids, J. A. G., Weyzen, W. W. H. 
van, Ads Physiol. Pharmacol. Ned., 4. il (1086 


J. à., Vos, O., and Bekkum, van, Proceedings of the 
ip poe emt Be 
itaka Ji. Pros; Bax Jp Mel. wa: Bes odd) 


‘ Bekkum, D. W. Vos, O., and Weysen, W. W. H., Remis 
€ Hémetologis, 1, i77 (1050): 


" Bulltngham, E. H., and Medawar, D. D., Bra. J. . Pid., 38, 
(1081). aad 


Habermeyer, J. G., and Roan, P. L., 


* Matn, J. ML, and Prebn, R. T., J. Nat. Oeno. Ins., 15, 1023 (1955). 


Amino-Acid Composition of Adult and 
Fetal Myoglobin of the Cow 


Iw recent years some investigators have searched 
for a fostal type of myoglobin:-*. The resulte obtained 
by Jonxis and Wadman! and Rossi-Fanelli and co- 
workers’ suggest that some differences exist between 


pea URP teohniques, Singer e£ al.* showed the 
probable existence of a fatal type of this muscle 
pigment in human beings. However, & sharp char- 
acterization of these fostal proteins has not yet been 
accomplished. In this communication we report 
ie 

phoretio Pav and the amino-acid composition 
of the adult and fostal myoglobin of the cow. 

For the preperation of the myoglobins the technique 
described by Boardman and Adair’ was used with some 
modifications. Fostuses five to six months old of 
oows of Friesian origin were used. After saturation 
of the water extract of the muscle with carbon mon- 
oxide, solid ammonium sulphate was added until 


sulphate in the filtrate was raised to 100 per cent 
saturation. The precipitate was dissolved in a small 
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volume of distilled water and dialysed agamst a 
large volume of a 75 per cent saturated solution of 
ammonium sulphate. The concentration of the 
ammonium sulphate was gradually increased to 
85 per cent saturation. The purity of the myoglobin 

ing in solution waa estimated measuring 
the spectral abgorption between 500 and 600 mp 
after reduction with sodium dithionite and saturation 
with carbon monoxide (maximal adsorption’ of 
carboxy myoglobin at 540 my). As shown in Fig. 1 
& maximum of 576—578 my was reached after 85 per 
oen$ saturation. The myoglobin was in preciprt- 
ated by raising the concentration of ammonium 
sulphate to 100 per cent saturation. The i 
was dissolved in a small volume of di 
and dialysed, first against water for 48 hr. and next 
against a 0-025 M citrate buffer solution pH 6.0 
(sodium ion concentration, 0.075). An aliquot of this 
solution was subjected to chromatography on a 
column 10 om. x 1-5 om. of ‘Amberlite IRỌ 50’ 


` (XE 64) using a 0-05 M citrate buffer solution pH 6-0 


(sodium ion concentration, 0-15). The chromato- 
grephio result is roughly similar to that obtained by 
ie Dopis See for beef myoglobin’. The 

component, which shows & maximum at 
exsotly 578 mu (Fig. 1), was used for the paper 
electrophoretic studies and the analysis of the amino- 
acid composition. No distinct differences were found 
between the extracts of muscles of adult and fostal 
cows during the preparation of the pure myoglobin 
solutions. 

The two myoglobin preparations were firat studied 
by paper electrophoresis using a 0-06 M veronal 
buffer, pH 8-6. As shown in Fig. 2, the patterns of 

oglobm A and F are similar. , with a 
0-1 M phosphate buffer solution, pH 6:5, no differ- 
enoes were found. The photometrio curves 
of the two myoglobins in ultra-violet light did not 
show appreciable differences in the position of the 
absorption maxima. ° The slight flexion in the curve 
of the fostal myoglobin, as described by Rossi Fanelli 
€t al.*, could not be confirmed at 290 myu. 


- 940 
(human) Hb-4 ^» 
(cow) MbF Wy 
(cow) bA 3 

| (human) Hb-4 -—- 
(cow)  Mb-F ES od 
(cow) Mb-A E 
(human) Hb-A "b 


electrophoretic pattern of the myogiobins of 
the adult and fostal cow 


Fig. 3. The paper 

The amino-acid composition of the two protems 
was estimated by the oolumn chromatographic 
method of Stem and Moore’, using ‘Amberlite 
IR 190 (XE 69). The myoglobins were hydrolysed 
by refluxing about 50 mgm. of the protein with 200 ml. 
of 6 N hydrochloric acid. The resulta of the analyses 
of the ammo-acid composition of the 48-hr. hydro- 
lysates of the proteins are given in Table 1. They 
are also with those obtamed for the 
hemoglobms of the adult and fetal cow. The 
amino-acid composition of the adult and fostal cow 
hæmoglobin will be discussed elsewhere in detail. All 
analyses were cerned out in triplicate. From Table 1 
it is clear that no significant differences are present 
between the amino-acid compositions of the two 
myoglobin preparations. The amino-acid composition 
of the fostal hæmoglobin, on the contrary, differs m 
the amounts of serine, alanine, feoleucme, histidine 
and lysine. From our results, however, it is imposmble 
to decide definitely on the existence of a fœtal type 
of myoglobin in the cow. Such a component may 
exist, bui if is does the chemical composition of this 
probem must be closely similar to that of the adult 
myoglobin. 

‘We a» much indebted to Drs. Moore and Stem 
for ion to study their new method of amino- 
acid analyses before publication, and to Prof. J. H. P. 
Jonxis for his advice and encouragement during this 
Table 1. AXINO-AGID COMPOSITION OF THE 49-HR. HYDROLYEATES 

HUEXOGLO 


OF THE MYOGLOBINS AND THE BOS OF THE ÀDULT AND 
Farr Cow 


in 00 and the of three 
(Values are gtven a: proban T mean 
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00 100 11-9 115 
3:3 34 4:8 43 
34 34 54 71 
139 | . 189 70 8-5 
25 23 3-8 43 
51 5-0 3-8 44 
8-1 8-7 10-8 91 
61 61 104 10-9 
19 17 14 14 
39 40 0 - 0-7 
13-8 180 154 154 
23 |. 10 11 24 
5-9 62 66 68 
15 10 9 81 T4 
164 158 114 94 
25 25 41 45 
08-8 | 108-6 107 2 
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investigation. This work was supported by a grant 
from the Dutch Organization of Pure Research 


(Z-W.O.). 
R. Too, 
H. J. VAN pasa HuHLM 
T. H. J. Huisman 
Department of Paediatrica, 
State University of Groningen, 
The Netherlands. April 1. 
E: iy Ku M i ieee 
a i 3 Wi B. K, Ni 
T à Cs 1 oe 109, 884 (1963). 
* Rossl-Faneli, A., D., , 0., 
e EU: and de Marco, O Aiek: Dod 
* Singer, inch eet B., p Ramot, B., Blood, 10, 087 (1965). 


Myoglobins from Sheep Homozygous for 
Different Hwmoglobin Types 


Iw recent years, the presence of different abnormal 
hamoglobims not only m human beings but also in 
some species of animals has been described. It is still a 
question whether this genetically controlled deviation 
is limited to the synthesis of hæmoglobin or whether 
other abnormal proteins (for example, the related 
myoglobin) are synthesized at the same time. Singer 
et al. studied this problem in patiente with sickle cell 
ansmia ; they used spectroscopic and electrophoretic 
methods, but failed to demonstrate the presence of 
an abnormal type of this muscle protem. 

Since many kinds of animals are known to possess 
different types of hæmoglobin, the possibility exists 
of mvestigating the myoglobin of animals which are 
homozygous for one of the different hemoglobins. 
Recently, we described! some characteristic proper- 
ties of two different hemoglobins of the sheep 


: (hæmoglobin I and II). These two proteins differ in 


electrophoretic and chromatographic behaviour, in 
solubility, resistance to alkali and amino-acid com- 
position. In this communication we present the results 
of an investigation concerning possible differences 
between the myoglobins obtamed from which 
were us for one of these two different 
hæmoglobin types. Characterization of the two 
attempted by electrophoretic and 


The paper electro 
out with a 0-00-M' barbital buffer solution, pH 8-0, 
using Whatman 8 MM paper. As shown in Fig. 1, 





Fig 1. Paper electrophoretic pattern of the two sheep myogiobins 
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Table 1. ANIEO-ACID COMPOSITION OF THE MYOGLOBINS AND HAMO 
GLOBINS OF SHEMP HOMOZYGOUS FOR OWE OF THE TWO H MNOGLOBINS. 
(Values are given in gm_/100 gm. protetn) 
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no difference could be detected. Also the ultra-violet 
PA ee ee a ins were 
similar. Amimo-acid analyses of the 
48 -hr. hydrolysates of the two myogiobims were 
carried out, ae the column chromatographio 
method of Stein Moore* with the cation exchanger 
'Amberlrte IR 120’ (XH 69). The results of duplicate 
ie s ae en x Ist T. they are com- 
pared with the values desctibed for the two hmmo- 
globins of the sheep. From these resulte rb will be 
clear that in this respect also there are no significant 
differences between the two myoglobin preparations. 
The amino-acid analyses of the two hsmoglobins, 
on the contrary, showed the existence of small but 
distinct differences in the amounte of aspartic acid, 
glycine, alanine, glutamic acid, threonine and serine. 
Summarizing, it may be concluded that our 
investigations fail to reveal any difference in the 
spectroscopic and electrophoretic behaviour and in 
the amino-acid composition of the myoglobins of 
sheep with different types of hemoglobims. Onur 
resulta do not support the hypothesis that the genetio- 
ally controlled abnormality of producing more than 
one type of hemoglobin in one species of animal is 
not limited to this protein particularly. 
This investigation was supported 
the Dutch Organization for Pure Research (Z.W.O.). 


T. H. J. HOMAN 
of Paediatrica, 
University of Groningen, 


VBinger, K., Angelopoulos, B , and Ramot, B., Blood, 10, 079 (1065). 
"van der Helm, H. J. van Vilet, G. and Huisman, T. H. J., Arok. 
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* Timmer, R., van der Helm, H. J., and Huisman, T. H. J. (preceding 
communication). 


* Moore, B., and Stein, W. H. (private communication). 


Abnormal Hsemoglobins in Monkeys 


Wa wish to report the finding of abnormal 
hasmoglobins in two species of monkeys. The monkeys 
had been shot in the Uganda Protectorate as part of 
another investigation and their blood has been subject 
to paper strip electrophoresis. At first lysed whole 
blood was used, but later larger specimens were 
collected and bin solutions prepared. Hæmo- 
globins which behaved on electrophoresis like human 
AA hemoglobin solutions were taken as the normal 
reference point. 
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Table 1 shows the numbers of monkeys of each 
species examined and the findings an electrophoresis 
at pH 8-6. 

Oercopitheous mitis. Five specimens moved 
normally. One specimen had & fast-moving com- 
ponent which did not separate from the normal 
hæmoglobin present but formed a streak ahead of rt. 
The leading edge of the hmmoglobm lay ahead of a 
known example of human hæmoglobin J}. At pH 6-5 
the abnormal hemoglobin moved slowly but not 
backwards and the same patterns were preserved 
after freezing at’ — 20°C. This fast component 
therefore behaves on electrophoresis in the same way 
as human hemoglobin I *, and the hæmoglobin com- 
position of thia monkey resembles AZ. The fast 

of this mixture differs from the hmmo. 
globin I described by Rucknagel et aj.* in constituting 
& larger proportion of the total. 

Cercocebus albigena. At pH 8-6 all the hemoglobin 

specimens from this species moved as a single band 


T d 





m from 


of hsemogiob Corcopithcous 
fast-moving. compet. (84) compared with 
Jat 9H 8 
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Table 1 
BSpeemes No Results 
Oercocebus albigona 7 trace of à R.H. in all 
Ocroupithecus ascanius 9 trace of A.R.E in 7 
Colobus badius 1 traces of A R.H. posent 
" Colobus ahyssinious 1 trace of A.R.H. in both 


slower than normal hæmoglobin but faster than 
human hemoglobins S or D. The bands lay slightly 
nearer the normal or A poerbion than the S position. 
This position corresponds to hsmoglobm GG in 
humans’. At pH 0.5 no differenoe could be observed 
between these and normal hemoglobin. 

At the suggestion of Dr. H. Lehmann some of the 
specimens were examined for alkali-resistant hæmo- 
globin (A.R.H.) by Singer's method. The resulta are 
shown in Table 3. : 

The traces of alkali-resistant hæmoglobin present 
were less than 4-0 cent and too small to determme 
acourately. The slow movement of the hemoglobins 
from the species of C.. albigend is not, therefore, 
explicable on the grounds of small amounts of alkali- 
resistant hemoglobin. The ages of the monkeys 
were not accurately known but none was an infant 
and some were old adults, so that by analogy with 
humans in whom alkali-resistant fostal hæmoglobin 
has largely di by the of three months 
its presence would not be in these monkeys. 
' The presence of two components m the hemo- 
globin of one specimen of Cercopitheous mtis Indicates 
a heterozygous condition, and thus the presence of 
more than one allele affecting hæmoglobin in the 
population. The presence of a slow hsemoglobin, 
moving as a single band in all specimens of Cercoosbus 
albigena, indicates either fixation in the population 
of a different allele from that controlling hssmoglobm 
A, or the fixation of a modifying allele or allelea at 
other looi. 

Both these findings suggest the value of further 
hemoglobin studies in populations of non-human 
primates. Further studies are required to find out 
if the abnormal hemoglobins reported here are 
identical with those human hamogiobins with similar 


electrophoretic properties. If this should be proved, - 


then non-human primates may become valuable for 
research in human genetics. 
Q. F. JA008 


N. O. TAPPAXN 


Raper, A. B., Bru. Med. J., [1, 1288 (1967)]. 

BE D. L., Page, X. B., and Jensen, W. N., Blood, 10, 999 
A ` G. ML, Lehmann, H., and Schneider, R. G., Nature, 17$, 
(1085). 
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Occurrence of a Cardio-active Principle in 
Spleen 

Tun work of Rein! and Pinotti? showed that the 
liver oan release a substance into the circulation 
which is capable of improving the efficiency of the 
heart in a manner which could got be explained solely 
on hemodynamic grounds. These two &ubhors 
believed that the liver material acted by improving 
the energy metabolism of the heart, leading to greater 


NATURE 


August 3, 1957 vo. iso 





Tims (min.) 
Pig. 1 


economy of cardiac work. Later work reported by 
Rem" indicated that the stimulus for the release 
of the active liver principle was cardiac hypoxia, 
which caused release of a material from the spleen 
into the blood stream. This material was transported 
to the liver, where it served as stimulus for the 
release of the active hver principle. Rein’s work 
has shown that the materials involved in the reaction 
must be of a hormonal nature. In 1952, Green* 
described an extract from the non-saponifiable com- 
ponente of ox lver which exerted a positive inotropic 
action on the isolated papillary musole of the cat. 
This work has been here, and an examina- 
tion hag been made of extracts of spleen to determine 
whether any cardioactive material is present m this 


Neie sumuvul ox mplsen waa disacl und foade- 
dried. Serial extractions of the freeze-dried material 
were performed in a Soxhlet apparatus using 
petroleum ether (40°-80° O. fraction), di-ethyl ether, 
acetone and methanol, all solvente being purrfled and 
re-distilled before use. The various ions were 

to dryness over a water-beth and were 
stored in vessels at 4°C. For each experi- 
ment a wei quantity of extract was dissolved 
or suspended in a quantity of physiological medium 
of identical composition, pH and temperature to that 
bathing the preparation. 

Using the isolated muscle of the cat, we 
were able to demonstrate the absence E ec 
inotropic activity in the petroleum ether and di-ethyl 
ether fractions, but the acetone fraction contained. 
a oerdio-&ctive material which gave & positive ino- 
tropio effect. A typical record for this extract is 
shown in the graph of Fig. 1. A similar iti 
edem cen beca tis lated Langen 
dorff heart of the guinea pig, which showed an in- 
creased amplitude of beat, together with a slight 
increase in rate and coronary flow. 

The method of extraction precludes this effect 

ing due to ionic changes since no inorganio salts 

appear in this extract. The extract was also 
free of substances such as histamine and acetyl 
choline, for when tested on isolated guinea pig ileum 
no contraction resulted with quantities greater than 
those required to produce & positive inotropic effect 
on the heart. Work is at present in hand to produce 
a preparation. 

e wish +0 acknowledge grants in aid of this 
investigation from the National Health and Medical 
Research Council, and the Kahn Fund for Medical 
Research, and to extend our thanks to Mr. J. D. 


t 
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Mellor, of the Commonwealth Scientific and Industrial 
Research Organization, for provision of freeze-drymg 
faculities. 


! Ram, H., Kha. Wookr., 81, 873 (1043). 

* Pinotti, O., Arch. Fwiol., 4&. 170 (1942). 

* Rein, H., Neturwiss., 36, 200 (1949). 

* Ren, H., Arok. f.d. ges. Phys., 963, 485 (1051). 
* Green, J. P., Amer. J. Phys., 170, 380 (1052). 


Hydroxyproline and Thermal Stability 
of Collagen 

Gupraveok? has directed attention to the 
release of cove ie ts aa residues in determining 
the hydrothermal ility of a collagen. He exam- 
ined collagen samples from two broad sources, 
namely, mammalian and teleost connective tissue, 
and his poros demonstrated a direct relationship 
between the hydroxyproline content of a collagen 
and ite temperature. He considers that 
E ois will form mterchain hydrogen bonds 
between itg hydroxyl and the carbonyl oxygen 
of an adjacent peptide grouping and may aleo be 
involved in the formation of ester links between 
polypeptide chains, thus playing & very important 
part in determining the stability and general reactivity 
of & collagen fibre. The evidence for assigning such a 
fanction to the hydroxyproline residue has, however, 


fibre depends on age and it.still remains to be estab- 
lished whether variations in the 

content oan account for the differmg degrees of 
reactivity with age, shown by collagen obtained 
from a single animal species. 

We now wish to report some findings which bear on 
this question. In & study of the action of collagenase 
on samples of dermal collagen from sixty individuals, 
Keech’ found that fifty of theee responded normally 
to the enzyme, the response being a function of age. 
Hight les, however, failed to show any digestion 
as by the electron microscope, that is, were 
collagenase-resistant, while two other samples, taking 
into account their age, reacted excessively. As part 
of a more detailed investigation into those collagen 


line content - and 
shrinkage were determined. In all, four- 
teen samples of the same preparations used in previous 
work were examined, namely, human abdominal skin 
from of different age, purified by the method 
of Neuman’ as shortened by Keech’. These collagen 
samples were classified mto groups: group l, ten 
showing normal response towards collagenase ; group 


+ 5 per oent. The feige of vampeceiate Oves wish 
the samples shrunk was determmed by the micro- 
scopic method of Borasky and Nutting’. Small 
fibres were teased from the samples and rehydrated 
in distilled water for one hour, before momnting in 
the ing chamber. Heat was applied at a constant 
rate (2 deg. C./min.) and, so far as possible, fibres of 
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similar size were used. Following Borasky and Nutt- 
ing, the range of shrinkage was determined by record- 
ing both temperatures at which the fibres started to 
shrink and also the final one st which no further 
change in dimensions occurred. 
The results are shown in Table 1. the diydraky- 
proline levels all lie within the range 12-3-14-3 per 
cent and within the accuracy of the determmatian 
these are reasonably constant, though there is & 
tendency in all three groups for the values to de- 
crease with age. Until more accurate methods of 
determination become available, all that can be said, 
therefore, is that the hydroxyproline content of 
collagen preparatini eee one animal species does 
not vary much with On the other hand, the 
temperature-ranges of shown by the three 
groups are distinct. With the exception of 
sample 9, the collagens in the control group (group 1) 
shrank over the range 62-69-5°C., the co 
Oe DS R ED Se C., while 
=e are hypersensitive towards 
Racers heat ore: coe Ieee 
Aa 60-67° C. Furthermore, even with samples 
of similar age, although the hydroxyproline levels lie 


therefore, that the views of Gustavson may require 
amending since the thermal shrinkage of collagens 
from one animal species may be independent of the 

line content and that other factors, 
which depend on age, may be more important in 
determming the stability and general reactivity of 
such protein systems. 

We wish to thank Dr. M. K. Keech of the Depart- 
ment of Medicine for supplying the samples of human 
dermal collagen, Mr. J. W. Czerkawski of the Nuffleld 
Gerontological Unit for assistance in the hydroxy- 
prolme determinations, and Mr. A. Gill of the De- 
partment of Leather Industries for the shrinkage- 


temperature determinations. 
D. A. Hat 
Nuffleld Gerontological Research Unit, 
Department of Medicine, 
R. Reap 


Department of Leather Industries, 
University of Leeds. April 6. 
1 Gustavacn, K. H., Nature, 17%, 70 (1055). 
1 Banfield, W. G., Anat. Ree., 114, 157 (1052). 
* Koech, M. K., Ann. Rheum. Dis., 14, 10 (1965). 
1 Verzar, F., Hote. Physiol. Acta, 14, 207 (1966). 
* Nouman, BR. E., Arok. Bicedem., 94, 289 (1049). 
* Martin, O. J., and Axelrod, A. E., Proe. Soc. Keg. Biol. N.Y , 88, 
461 (1963). 
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>- chloride than in $eobutanol; 


Catechol Compounds. in. Rat Tissues and 
In Brains of Different Animals 


Hermaras, made by the ethylenediamine method, 
of adrenaline and noradrenalme concentrations in rat 
tissues have already been reported’; they varied 

*. Experiments have now been carried out 
to in te the occurrence of other catechol oom- 
pounds. material, probably hydroxytyr&mine, 
has consistently been found in rat liver and spleen, 
and particularly in brem; other brains have been 


Tissues were extracted with acid methanol as 
before: ; after treatment with alumina they were 
passed, at pH 6-5, over columns of ‘Amberlite 
IRO-50' cation exchange resin, to separate acidic and 
neutral material, if present, from basio Se 
the latter are retained. by the resin and elu Nor- 
adrenaline (N) and adrenaline (A) were estimated in the 
eluate as fluorescent trihydroxyindole derivatives” : 
the eluates were also condensed with ethylenediamme 
dihydrochloride (HD) and readings taken with a 
yellow filtert; when part of this ethylenediamine 
dihydrochloride-ftuoresoenoe was not accounted for by 
noradrenaline and adrenaline it was designated X ; 
concentrations of X have been calculated in terms of 
hydroxytyramine (H) with which it may be identical. 
The condensation product of hydroxytyramine 
with ethylenediamine dihydrochloride has about 
one-third of the fluorescence intensity of that of 
adrenalme. 

If present, 3 : 4-dihydroxyphenylalanine (dopa) and 
3: 4-dihydroxyphenylaoetio acid (dopeo) would ap- 
peer in the ream filtrate; 3:4-dih yl- 
alanine forms a fluorescent indole derivative ; both 
form fluorescent compounds with ethylenediamine 
dihydrochloride ; these, unlike those formed by 
noradrenaline, adrenalme and hydroxytyramine, are > 
more soluble in saturated aqueous solutions of sodium 
the aqueous solutions 
were extracted with wobutanol as usual, but both 
phases were read fluorimetrically. 3: 4Dihydroxy- 
phenylalanine and basio compounds can be sep- 
arated from acidic catechol compounds by using 
‘Zeokarb 225” resin. 

X was in varying concentration ip extracts 
of whole from rate analysed at different times 
of the year ; tt liad dhe Hp valat of hy Mosyfytuine*; 
ib was also in whole brains from pigs, 
rabbits and chicks. Neutral and acid catechol com- 
pounds, if presant, were in amounts too small to be 
identified. By contrast, preliminary analysis of a 
normal human brain extracted in 0-05 N hydrochloric 
acid 30 hr. after death showed that noradrenaline, 
adrenaline and X were responsible for only 40 per 
cent of the ethylenediamine dihydrochloride-fluor- 
esoenoe, and that 3: 4-dihydroxyphenylalanine was 
probably present. The presence of the latter was 
confirmed by paper electrophoresis* of an eluate from 
‘Zeokarb 225° resin, and by paper chromatography’ 
of a filtrate from IEO-50 ream. The chromatogram 
also showed a spot, leas intense than that due to 
8: 4-dihydroxyphenylalanine, with an By» value 
slightly than 8 : 4-dihydroxyphenylaoetio acid, 
and probably due to some other catechol acid; ite 
concentration has been calculated in terms of 
3: 4-dihydroxypheny la&oetio acid. Paper ohromato- 
grams! of the eluate from JRO-5@ resin gave quantita- 
tive recoveries (92-08 per oent) of noradrenaline, 
adrenaline and X; X had the Ry “value of hydroxy- 
tyramine. 
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CONCENTRATIONS OF CATECHOL COMPOUNDS IN WHOLE 
BRAINS OF DIFFERENT ANIMALS 


Table 1. 








Concentrations of catechol compounds found in 
brains of different anmnals analysed at the same 
times showed considerable differences and are shown 
m Table 1: the estimates have not been corrected for 
oxidation of noradrenaline at pH 3:5 (trihydroxy- 
indole method)’. X, from ite higher concentration in 
rat and rabbit compared with human brain, does not 
appear to be identical with enoephalin', especially 
amoe it 1s stated that extraction of enoephalin is 
slight in alcoholic compared with aqueous solution ; 
in the present experiments alooholio solution was used 
for all except human brain. However, the estimates 
of fluorescence in eluates and filtrates of the human 
brain treated with IRC-50 resin showed that losses 
had occurred, perhaps in the filtrates but more prob- 
ably through retention of some substance by the resin. 
Frog brains are included in Table 1; extracts were 
treated with alumina only and the ethylenediamine 
dihydrochloride-fluorescence (yellow filter) calculated 
in terms of adrenaline. 

Other rat tissues, heart, kidneys, liver, spleen and 
diaphragm, have also been analysed; as m brain, 
most or all of the ethylenediamine dihydrochloride 
fluorescence has been due to noradrenaline, adrenalme 
and X. X has been present in varying concentra- 
tions in liver and spleen, always forming & smaller 
proportion of the catecholamines than in bram; 
it has not always been found in heart, kidneys and 
diaphragm. Its concentration, as well as those of 
noradrenaline and adrenaline, appears to vary 
seasonally ; the course of these variations is still 
being investigated. There is evidence that they de- 
pond on the adrenal cortex: the ethylenediamine 

ydrochloride-fluorescence in hearts of rate bi- 
laterally adrenalectomized 6-10 weeks previously was 
less than, or greater than, that in hearts of control 
rate analysed simultaneously, according as the level 
in normal rete had moreased or decreased since the 
seii so one nar e asdccu ar uk 

adrenal demedullation produced a alight 
Doct u^ the ethylenediamme  dihydroohloride- 
fluorescence in hearts, and a considerable decrease 
in kidneys, as judged by simultaneous analysis, 
in November, of intact and demedullated rata ; com- 
parison of the latter with intact rate analysed at 
the time of operation (Beptember) showed large 
increases of catechol compounds in both tissues since 
operation. 

I am grateful to Dr. H. Weil-Malherbe for advice, 
to Dr. D. C. Caldwell for supplying the human brain, 
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and to Messrs. Poultry Packers (Essex), Ltd., for 
fresh chicks’ heads. Tne work waa supported by a 
grant from the Medical Research Council. 


, K., A. MowTAGU 
Research Department, 
Runwell Hospital, 
Wickford, Emeex. April 17. 
1 Montagu, K. A., Biochem. J., 68, 559 (1956). 
* Montagu, K. A., Neture, 178, 417 (1056). 
* Huler U. B, von, and Floding, I., Ads Phynol. Soand., 38, Supp 
11b, 45 (1058). 
4 Well-Malherbe, H., and Bone, A. D., Biochem. J.. Kl, 311 (1952). 
^ Partridge, 8. ML, Brooke. J., 48, 238 (1048). 
* Well-Malhecbe, H., Lancet, !1, 292 (1066). 
‘Raab, W., and Gigee, W., Proc. Soc. Brp. Bol. Hod., 70, 97 (1051). 
3 Raab, W., Amer. J. 'Phynol., 158, 324 (1948). 


Conversion of vic Acid to 
Alanine in the Silkworm Larva 
As reported eerlier!l, we tried to isolate keto 
acids of rmmportanoe physiologically in the body 
fluid &nd the ailk- of the silkworm larve and 


found that there were present glyoxylio, «-keto- | 


gluterio, oxalacetic and acetoacetio acids. Pyruvio 

acid, which is found usually in mammals, was not 
i in the silkworms. The present work was 

Perrin ond VO doteran y WODE A Onia PFa. 

acid is not found in the body fluid and 

glands, metabolism involving pyruvic acid takes 

place in the silkworm. 

The mik-giands, the alimentary canals, also the 
muscle and the fat tissues obtemed from five larvæ 
(Si 110 x Nichi 122) on the sixth day of the fifth 
instar were washed with oold water and suspended 
in M/16 phopa buffer, pH. 7-4, and ETA addas 

in homogenizer and made up to 5 ml. Each 
wan placed for 6 hr. at 0" and than kept at — 18° 
overnight. The insoluble proteins obtained by thaw- 
ing the ice ab room temperature were discarded, and 
the tant solution was used as the enzyme 
solution. To Í mL portions of each enzyme solution 
were added 0-5 ml. of 0-1 M r-glutemio acid, 0-5 ml. 
of 0-1.M sodium pyruvate end 0-1 ml. of M/15 
, containing 0-1 po. of 


‘or 60 min. at 38°. The solutions of r-glut- 
ud Lon NM rigs auo aded i 
phosphate buffer, pH 7-4, immediately prior to use. 
The reaction was stopped by adding 200 mgm. of 
trichloracetic acid. This filtrate was analysed by 
means of paper chromatography, using n-bubanol/ 
acetic acid saturated with water (n-butanol, 95/acetic 
acid, 5) as a solvent. Two spots were revealed on 4 
strip which was sprayed with ninhydrin in the usual 
way: ino of than (Rp 0-42) waa diiio dnd the 
ve M Mu E 
the reaction mixture. The strip was scanned for 
radioactivity by an SO-16 windowless gas-flow 
counter. As shown in Fig. l, higher radioactivity 
was recognized at the position of the alanine. A 
lower was also recognized at the posi- 
tion of Ry 0-14, at nearly the same position as gtut- 


Table 1. BADIOACTIVEEING OF THE ALLXINA SPOT ON THB CHRGMATO- 





ped ie eral a glina 
Alimentary cane] 
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giutamc acid 
—— sodnum pyruvate. - ^C 


— Starting line 


000 


Oounta/min. 
rs pepe cd of chromatogram of reaction mixture 
T FAR Ld Misejuputed with water run from: VIO stares 


amio acid, but this proved, by comparison with the 


behaviour of pure sodium pyruvate-2-“C on a 
chromatogram, to be due to the appearance of isotopic 
sodium pyruvate remaining m the reaction mixture 
on the chromatogram. Radioactivities of the alanine 
spot on the chromatograms obtained from three 
tissues of the silkworm are presented in Table 1. The 
Tesulte geom to suggest that the synthesis of alanine 
be vic acid with glutamic acid takes place in 

-glands, the alimentary canal, and muscle and 
Federn Reoently the occurrence of the trans- 
amination reaction in the silkworm was also indicated 
by Bheemeswar etal.’ and Koide e£ al.*. 

As glutamic acid and aspartio acid are the main 
constituent amino-acids of the proteins of the mul- 
berry leaves, this reaction, which produces alanine 
from pyruvic acid with glutamic acid, seems to be 
of special importance in the synthesis of the alanine 
(25 per cent) of the silk, as well as in the formation of 
alanine by B-decarboxylase* from aspartic acid in the 
silkworm. Florkin e£ al.‘ demonstrated, using radio- 
active phenylalanine-1-*C, that the carboxyl carbon 
of phenylalanine was not utilized for the synthesis 
of alanine of the silk by the silkworm. Recently I 
ascertained that the carbon-14 of the sodium pyru- 
vate-2-4O given to silkworms appeared in the 
alanine isolated from the cocoon fibres produced by 
these silkworms, and glutamic acid and aspartic acid 
played the most important part at the synthesis 
of alanine from pyruvic acid with amino-acids’. 

T. Foxvupa 
Sericultural t Station, 
Tokyo. ` 
March 27. 

Fukada, T., Hayashi, T., and Matuda, 3L, J. Jap. Bioohem. Soc., 

D , B., and IL, Current Soi., £1, 253 (1962); 


J. Sot. Indus. Rss., India, 13, B, 108 (1054). 

** Koide, F., Naga: "HL, and Shimura, K., J. Agric Chem Soo. 
Japan. 80, 017 (1085) 

4 Bheemeswar, B., Bata, 1, 888 (088). 

s ., Verly, W. G., and Florkin, M., Nature, 177, 
arash) 


* Fukuda, T., J. Bioshem. (Japan) (in the press). 
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Activation of. Potynucteotide Phosphorylase 
- ^ by Saks ^ 


IN the joue ‘of ‘purification ‘aiden? of poly- 


nucleotide phosphorylase (polyase) from M. lyso-- 


detkitcus ‘we have ‘on occasions noticed that, 
after dialysis against buffers at-low ionio strength 
or distilled water, considerable loss of enzyme activity 
cocurred: With the addition of a salt such as sodium 
" aoetate ‘or potassium chloride the activity of the 

enzymoe.was.regtored. The activation by potassium 
` chloride of the polymerization of adenylo acid from 
adenosine hate, determined by rate of release 
of orth te at pH 9-5, 1s shown in Fig. 1. The 
der t concentration is 0-2 M potassium 

oride. concentrations of the salt become 
inhibitory. Parallel studies based on the determina- 
tion of polymer concentrations yielded identical 
. Tesultet. The following salts activate i the order: 
KOI > NaCl > Na,80, = HCOONa > CH,COONa> 
LiOL 

The degree of activation at any particular normality 
and the maximum extent of actrvation 1s dependent 
on both the cation and anion and the substrate 
concentration. 


Table 1 
Potassium ohloride 

concentration OM OM M OIM ORM 06M 
ty. uL) 145 14390 1460 148 1% 
SER x 107 LOM 710M SO8M 334M 188M 


The effect of varying substrate concentrations on 
the rate of polymerization m the absence and-in the 
presence of 0:2 M potassium chloride at pH 9-5 is 
illustrated m Fig. 2. The rate-substrate curve at 
low concentration of adenosine hate 18 non- 
linear and has a slope greater than that of the control 
without potassium chloride. At high substrate con- 
centrations the rate-substrate curve is lmear, and has 
a slope equal to that of the control and inde- 
pendent of the concentration of potassium chloride. 
The non-linear portion of thb curve fite the 
Michaelis-Menten equation. Tahle 1 lists the Ky, 
and Vh values calculated at various concentrations 


Phosphate x 10^ M 
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Fig. 2. Rate of ortho liberation as a function of 
consentration of to with 02 M potamuum 
chloride O; and without pee dar Minis ep. 
Reaction mixture consisted 


of 

ay eae chloride, 0 2 ml. 
Tater or 1,0 N potassium ohi T 
recorded in arbitrary units 


œ 


of potasium chlorıde. With the exoeption of the 
experiment in 0:6 M potasium chloride, the mam- 
mum velocity, V», 18 unaffected by salt concentre- 
tiong. However, the t Michaelis constant, 
Ky, changes with salt concentration. Indeed, the 
activation curve given in Fig. 1 parallels the change 
mi l/K& with concentrations of potassarmm chloride. 
The values of K'ẹ are strongly dependent upon the 
extent of removal of the galte in the enzyme pre- 


' paration, particularly ammonium sulphate. The poły- 


merization of other polymers (polycytidylio and poly- 
uridylic acids) is also activated to a comparable 
degree, depending on the experimental conditions. 

The presence of high salt concentration alters the 
degree of activation by magnesium’. The value of 
Vx ioreases with concentration of magnesium but, 
depending on the concentration of magnesium, 
KalV a does not vary appreciably. The linear 
portions of the rate-substrate curves shown im Fig. 1 
are affected equally by eium. The curvature 
of the non-lmear portion is 

From these prelmminary stadies, we conclude that 
ionic strength mfluences the bi of the substrate 
by the enzyme and probably by the enzyme-polymer 
complexes. The marked effect of magnesium on Vh 
and on the linear portion of the rate-substrate curve 
suggests that magnesium may play & part m the 
eventa following the bmding of the substrate to the 
enzyme or to the enzyme-polymer complexes. How- 
ever, it is algo posable that magneerum itself becomes - 
limiting with moreasing salt and substrate concentra- 
tions. 

The marked sensitivity of polyase to of 
salt concentration, particularly at low salt conoentra- 
tions, must be taken into consideration in measure- 
ments of activities of the enzyme in various tissues 
and extracts, and m measurements of the relative 
activities of such preparations toward specific 
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Laboratories, Ino., Elkhart, Indiana. I wish to thank 
Miss G. Armilei for her assistance in these studies. 
3 Rorawp F. Buses, JUN. 
Robert W. Johnson Laboratory, 
; Bowles Research Fund, 
Children's Hospital School, Ino., 
Baltimore 11, 
: April 8. 
1 Beers, jun., R. F., Natere, 177, 700 (1056). 
1 Beers, yun., b Y  biookem. J., [80, 686 (1967)]. 


Anthocyanidins of Lochnera rosea 

Iw a survey of the anthocyanin flower pigmente of 
plante growmg in Trmidad!, it was found that Loch- 
nera (Vinca) rosea (Apocynaceae) contained an 
anthocyanin the aglycone of which was not identifled. 
The fresh gave on chromatography & major 
glyoonidio component of Rp 0:29 together with traces 
of two others Ry 0-28, 0-18 in the n-butenol/acetio 
acid/water (40: 10: 50) solvent used. 

‘Lhe pigments have now been further investigated. 
After acid hydrolyms a mam pigment was found 
together with traces of two others. The two minor 
&nthocyaniding were shown by chromatography to 
be petunidin and malvidin and to be derived from 
the two minor glyoosidio components. 

The major anthocyanidin was isolated as follows : 
fresh flowers (800 gm.) were extracted with 0-1 N 
hydrochloric acid (1-5 L). The extract was made 2 N 
with hydrochloric amd and boiled for 15 mm. After 
cooling the anthocyanidins were extracted with 
_n-butanol (500 mL, then 250 ml). The combined 
butanol extract was mixed with water (250 mL) and 
light petroleum (2-5 1.) and the bottom layer added 
to a column of cellulose powder (40 x 3-7 ama). The 
anthocyanidins were adsorbed on the top 5 om. and 
were developed with n-butanol/2 N hydrochloric acid 
(top layer). The anthocyanidims and brown materiale 
separated as discrete bands. This is a general and 
useful method of isolating anthocyanidms in quantity 
from crude extracta of flowers. 

When the main anthocyanidin band had moved 
three-quarters of the way down, the -column wag 
sucked dry, extruded, and the band out out. The 
Pigment was extracted with methanol, the solution 
concentrated $4» vacuo to small volume and diluted 
with light petroleum. The precipitated 
dried 4n vacuo, Pus deed gb npe y ec tdi 
chlorio acid was passed in a 10 per cent concentration. 
On standing at 0°C. small regular cubic prisms 
(56 mgm.) of the main anthocyanidin 
Found, after repeated recrystallization, C, 56-8; 
H, 4:7; OOH,, 23-6: C,,H4,0,Cl requires C, 56-8 ; 
H, 4:5; OCH,, 24-4 per cent. 

From colour perties' the substance obviously 
belongs to the deiphinidin’ series, ‘aid dom analyain 
it is a trimethyl delphinidin. It could not be sep- 
ete o due Do p e. 
graphy in several solvente (Ey in the Farestal* solvent 

53-74). Bearing in mind the possibility of methyl- 
ation in the 5 instead of the 7 position, as m hirsutidin, 
the anthocyanidin is provisionally identified as 
hirsutidin, known previously only m Primulaceac‘. 

Three anthoxanthins also occur in the flowers: 
one has been identifled oertainly as kaempferol, 
and & second provisionally as quercetin; the third 
has not yet been identified. Lochnera thus joins the 
list of planta bearing unrelated anthocyanidins and 
flavonols in the flowers. Genetioal investigations of 
flower colour are in progrens. 
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Characterization of 2-Amino-2-Deoxy-D- 
Altrose 
THE action of methanolic ammonia on methyl 
2:8-anhydro 4: 6O-benzylidene-c-D-allopyranoside 
(I) followed by acetylation (pyridine — acetic an- 
hydride) of the isolated amm unds yielded, 


acetamido 4: 6-O-benzylidene 
anoside (II) meling point 188-188°, [M]p + 218° 
(acetone). (Found: C, 55-6, 55.8; H, 6-8, 6:7; 
N, 4:1. C,.H.,0.N-H,0 requires C, 56-3; H, 6:7; 
N, 4-1 per cent). 


OOH, , 
Mj Nd 
H 


SCR NE. 
O NI Me o Oe 
v RO H 
(D R-H 
(Eb ATON, CoH, 80, 
OF, O 
H 
H 
H OLNH, 
ON 4 H 
HO H 
(v) 


(b) The infra-red absorption in which 
absorption at 1,726—1,749 cm.-}, character- 
istio of the O-acetyl carbonyl group’, was absent ; 
but absorption at 1,651 om.-! (N-acetyl 
carbonyl?) was present. Methyl 8-acetamido 2-0- 
acetyl 4: 6-O-benxylidene 3-deoxy-a-p-glucopyrano- 
side, the well-studied’ minor product of the above 
reaction, showed strong absorption at 1,726 am.-! and 
1,034 om}, 

(c) With exoees toluene-p-sulphonyl chloride in 
pyridine, II gave a mono-O-toluene-p-sulphonate 


(LII, meki point 174° (decomp.), [M]; + 296° 
(acetone). ound: OQ, 58.0; H, 5-6; N, 8:0; 
8, 7-2. C,,H,0,N8 requires C, 57.0; H, 5-7; 


N, 2.9; 8, 6-7 per cent). 
(d) Graded acidic hydrolysis? of II removed the 
benrylidene residue and afforded amorphous methyl 
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2-acetamido 2-deoxy-«-D-altropyranoside (IV), [M]p 
-F94? (water), which rapidly consumed 1 mol. of 
periodate without the formation of formaldehyde or 
&oidio producte. (The low optical rotation and rapid 
periodate oxidation of IV suggest conformational 
mstability* of the glyooside.) Thus the acetamido 
group mask be located at O2) in IV and, assuming 
normal cleavage’ of the epoxide ring (that is, to give 
fwo axial substituents) in the reaction of I with 
methanolic ammonia, then II, III and IV must have 
the D-altrose configuration. 

The absence of an O-aoetyl group in IT is surprising ; 
further, Peat and Wiggins" reported methyl 2-acet- 
amido 3-O-aoetyl 4: 6-0- i 2-deoxy-a-p- 

mcn igs yranoside, melting point 184°, [M]p + 179° 
(OH! to be the major product (54. ‘8 per oent) of 
treed oc ab E full ober etal detalla 
were not given.  REe-investigation of the product 
isolated by these authors confirmed its identity, since 
it showed strong absorption at 1,729 am.-' (O-acetyl) 
and 1,624 cm.-! (N-acetyl) in the mfra-red, and on 
Zemplén deacetylation it was converted into II. 

Total acidio hydrolysis of II gave orystalline 
2-amino 1: 6-anhydro 2deoxy-f-p-altroge hydro- 
chloride (V), which had an indefinite melting point, 
[M]p — 315° (water) (Found: O, 35.8; H, 6-0. 
O,H,,0, N.HCOIl requires O, 36-4; H, 6-1 per oent.) 

Substance V did not reduce Fehling’s solution 
(although the hydrolysate from which rt was isolated 
gave a positive reaction suggesting the presence of 
the free amino-sugar) and consumed 2 moles of 
periodate (cf. the results of Van Tamelen e£ ai.*, 
obtained with 2amino 1: 6-anhydro-2-deoxy-6-p- 
gulopyranome). For 
noted that S-amino 1: 6-anhydro 8-deoxy-B-D-altro- 

pyranose hydrochloride’ and 1: jeu head Miror 
D ate have [M]p values of — 339? and — 
ue Paper chromatographic analysis, 
o phase of a Soph anya, ing 
a 5: T) solvent system, of-V and the hydrolysato 
from which it was isolated revealed a single oom- 
ponent, with an Ep value similar to that of D-gluooe- 
amine, which reacted strongly with ninhydrin, aniline 


The ease of isolation of 2-amimo-1 : 6-anhydro-2- 
deoxy- xh areas hydrochloride recommends 
it as a suitable tive for characterization of the 
parent &amino-sugar, 2-amino-2-deoxy-D-altrose. 

We are indebted to Dr. D. H. Whiffen for the 
infra-red measurements. One of us (8. V. V.) thanks 
the Norwegian Pulp and Paper Research Institute 
for & grant. 


A. B. FosrE&R 
M. Sracey 
B. V. VARDEBIM 
Chemistry Department, 
The University, 
‘baston, 
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Metamict Tantalite from Western Australia 


THIBTY-FOUR years ago, Bowley! recorded an 
analysis of a manganese-bearing tantalum—niobium 
oxide mineral that had been collected by Mr. R. C. 
Black at Yinnietharra, Western Australia. In his 

report, Bowley stated that Simpeon was of the 
opinion that this mineral belonged to ether the 
orthorhombic columbite-tantalite series or to the 
tapiolite-mossite group of minerals, and 
with some element of doubt the mmeral was tenta- 
tively identified as manganomoasite. 

Palache, Berman and Frondel* included this 
mineral in their treatment of the mimeralogy of the. 
tapialite—mossite series, but clearly directed attention 
to the fact that the true status of the mineral is in 


doubt. 
material, very kindly made available to me 
by . J. O. Hoi. direotor of the Government 
Chemical Laboratories, Perth, Western Australia, has 
now been studied. A of polished 
fragmenta exhibit weak but uniform radioactivity, 
and there are no indications of either molusions, or 
xonary distribution of radioactive material as reported 
by Heimrich and Giardini? for columbite from an 
ar henge locality m Canada. 
-rey diffraction patterns of single particles, 
0-2 mm. in diameter, exhibit a few reflexions that 
are considerably streaked out along &rog, whereas the 
powder patterns exhibit about thirteen lines, all of 
which are exceedingly faint. If the mineral is heated 
in a silica tube in vacuo at 1,200" O. for 1 hr., the 
resultant material yields & fine X-ray diffraction 
pattern that is in conformity with that obtamed from 


-a@ member of the oolumbite-tentalite series; the 


strongest lines yielded by the heated material 
in a general way with those found in films 


obtained when the unheated material is employed. 


This evidence suggests that the Yinnietharra 
mineral is metamict tantalite and not a member of 
the tepiolite-nyoesibe series ; &ocordingly, this would 

to be the first record of a metamict member 
the columbite—tantalite series. 

A more detailed account of the mineralogy 
‘of this Western Australia mineral is to be given 
elsewhere. 

C. OssogNzE HUTTON 


` Bchool of Mineral Sciences, 
Stanford University, 
Stanford, California. 
April 5. 
* Bowley, T. Ann] y Dept. Mines, W. Austealls (fur 1082), Div, VII, 
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Oxygen and Ter Temp 
Tradisie : 
MorraAM! claimed that the effect of ionizing 
radiation on the of bean roots was 
in the presence of oxygen or in the cold (~ 0°C.). 
Since then the oxygen effect has been confirmed by 
Read* and shown in a wide variety of materials. 
No comparable generalization has been established, 
however, for temperature. Giles, Beatty and Riley’, 
mvestigatmg chromosome structural changes in 


ture 
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Tradescantia, have stated that radiosensitivity is 
of aerobic and anaerobic irradiation. 

I -have attempted to re-examine the problem, 
using the reduction in the rate of ion of the 
primary root of the broad bean, Vicia faba (Sutton’s 
Prolific Longpod), as the index of radi itivity. 
All the radiation exposures were carried out in times 
not exoeedmg about 20 mm., over a range in which 
the effecta depend only on total dose and not on 
exposure time. The total growth m 10 days after 
rradiation is approximately linearly related to the 
logarithm of the radigtion-dose of cobalt-00 gamma- 
T&yb. various modifying treatments give re- 
greson linea of the same slope, and from the hori- 
zontal separation, an estimate of relative of 
a pair of treatments may be obtained, with fiducial 
limits at the chosen level of significance‘. 
results are expressed in terms of such ratios of radio- 
sensitivity, followed in brackets by fiducial limits at 
the 5 per cent level of i à 

Temperature effect. Under conditions of aiy satura- 
tion, radiosensitivity at 1—2? C. is 1-16 (1-29, 1-05) 
times that at 19-20°C. The amounts of dissolved 
oxygen at these two are, reduced to 
standard temperature pressure, 10 om.* and 
6-4 cm." oxygen/litre, respectively. With equal 
oxygen concentrations (10 cm.'/litre) the ratio of 
radiosensitivities would be 0-08 (1-10, 0-89). Under 
anaerobio conditions the ratio is 1-22 (1-32, 1-12). 
The effect of temperature on sensitivity over this 
range is thus small, and is not very different for 
aerobic and anaerobic irradiations. 

Oxygen effect. The foregoing date may also be 

in terms of the Sero bis (10 am.* oxygen/ 
litre)/anaerobic radiosensitivity factor ab the two 
temperatures, namely, 2-80 (3-05, 2-58) at 19-20" C., 
and 2-42 (2-59, 2.28) ab 1-2? O. The similarity of 
the oxygen effect under two conditions so different 
as regards metabolism would seam to imply that the 
mechanism of this effect does not involve metabolic 


Processes pri a 

may be kept at a temperature of 
1-2° 0. for considerable periods (weeks) and after 
restoration to 19°C. they grow at ically the 
narmal rate. Seedlings which are i iated and then 
kept at [-2? C. and later restored to 19°C. show a 
reduced growth-rate not very different from the 


normal radiation effect. The radiation injury thus 


remains latent but undiminished while in the cold 
(cf. the observations on frogs by Patt’). It is of 
interest to see whether this latent injury can be 
modified by oxygen; at ordinary temperatures, the 
enhancing effect of oxygen on radiosensitivity is 
completed during irradiation. 

(1) Seedlings were irradiated at 1-2°0., with 
saturation seration, and then oxy, was removed 
while they were still in the oold, and the temperature 
was then brought up to 19°C. in about 20 mm. 
while still under anaerobic conditions; other seed- 
lmgs hed full aeration during and after irradiation. 
The 


was only 1-05 (1-20, 0-92). 

(2) Seedligs were irradiated at 1—2? C., with no 
oxygen present, and then oxygen was added (satura- 
tion aeration) while they were still in the oold, and 
the 


oxygen after irradiation was only 1-01 (1-18, 0-86). 


* 
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Thus the latent injury both with s&?robio and 
anaerobio irradiation is not influenoed by oxygen after 
the irradiation. If oxygen develope direct radiation. 
injury, as suggested by Alper’, it must act very 
quickly after irradiation of a target, even m the cold. 
ln any event, it seems that the effect of oxygen on 
radiosensitivity is not related directly to metabolic 
processes. 


Medical Research Counoil 
Radiobiological Research Unit, 
"Atomio Energy Research Establishment, 
Harwell. 


G. J. NEARBY 


Reaction of Carbon Monoxide with 
Evaporated Barium Films 


CARBON monoxide is one of the more common 
residual gases found in radio valves and the like, 
because carbon and oxygen are both present as 
mmpurities m the metals used for electrodes. After 
these impurities have diffused separately through the 
metal, they combine at the free surface and are 
desorbed as carbon monoxide!. Wagener’, Morneon 


.&nd Zetterstrom® and, recently, della Porta‘, have 


shown that the amount of carbon monoxide which 
ig taken up by a bárum getter film is much less 
than that to be expected if all of the barium reacted. 
This !rmitation is so marked that the term ‘poisoning’ 
has been used by way of description. 

Some recent studies of the oxidation of barium! 
have shown that in this case also a protective film 
about 50 A. thick is formed at less 
than 85°C. At higher temperatures, the whole of 
the barium film reacta with oxygen. The existence of 
a critical temperature above which an oxide layer 
ceases to be protective is predicted by Mott’s theory 
The behaviour of barium towards 
carbon monoxide suggests strongly that the so-called 
poisoning is because the film of reaction product is 
protective. It is signifloant that the thickness of 
the film in the case of carbon monoxide is about the 
same as that of the protective flim of oxide. 

An experimental study of the taking up of carbon 
monoxide by evaporated barium films (from com- 
mercial getters) has been made in this laboratory, 
to discover whether there is a critical temperature 
above which the barium is not poisoned by carbon 
monoxide. The e i methods and the 
Suus Ded were aulas to) hose for tho sind 
of the oxidation of barium’. The results obtained 
are now described briefly. 

The critical temperature above which the film of 
reaction product ceases to be protective has been 
found to be 80? C. Below this temperature, the thiok- 
nese of the protective fllm decreases: expressed as 
the number of monolayers of absorbed gas, the 
thickness is about 15 monolayera at 20°C. and 20 
monolayers at 60°C., that is, about 50 A. Above 
the critical temperat&re of 80°C., barium getter 
films continue to react until they are used up com- 
pletely : this is shown by their becoming translucent, 
although stained brown. This staining, and the 
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absence of any change in the alight influence of a 
M PE of the carbon monoxide (condensation 
ient), suggests that the gas molecules (neutral 
or 10nixed) are not taken up directly by the barium, 
but are first dissociated into oxygen and oarbon. 
Thus the reaction is one of oxidation in the presence 
of carbon, and so the qualitative similarity between 
the behaviour of barium towards oxygen and carbon 
monoxide is to be expected. 

In some details, there are important differences 
between the reactions in the two cases. In the case 
of oxygen, it was found’ that the first monolayer of 
oxygen was only taken up if there were nucleation 
centres in the surface of the barium fin. Ordinarily, 
such centres always exist in the surface of getter 
films’ deposited in a fraction of a minute and at 
pressures greater than 10-* mm. of mercury. More- 
over, during the ion of the first monolayer 
of oxygen the speed of pumping increased. In the 
case of carbon monoxide, the speed of pumping has 
been found always to decrease during the adsorption 
of the first monolayer. Furthermore, no nucleation 
centres are necessary. Onoe the first monolayer of 
cerbon monoxide has been absorbed, then the film 
of reaction producta grows in & manner which can 
be i with the aid of Mott’s theory. 

A acoount of this work is being submitted 
for publication elsewhere. 

I wish to thank Mr. B. M. Cox for help with the 
experimental work, Mr. M. E. Hame for helpful 
criticism, and Dr. T. E. Allibone, director of the 
Research Laboratory, Associated Electrical Industries, 
Ltd, for permission to publish this communication. 


R. N. BrLooums 


Research Laboratory, 
Associated Kleotrical Industries, Ltd., 
Aldermaston, Berkshire. 

April 23. 
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State of lodine in Sea Water 


WATER from the upper layers of the ocean contains 
some 40 pgm. /l. of 10dine o j . Sugawara! has 
shown that about half this is iodide, while the 
remainder is an oxidized form, which he attributes to 
iodate. We find that various observations are more 
readily explained on the h; is that the oxidized 
form is principally hypoi acid. 

(1) ratio of oxidized form/iodide is about 
unity’. Oaloulation from thermodynamic data’ shows 
this to be close to the ratio that would obtain between 
hypoiodous acid and iodide when in ium with 

ic oxygen, water and hydrogen ions at the 
pH of sea water. (2) It has been observed that sea 
water exposed to iodine-free air loses its iodine oom- 
the iodme content of the 
to 1-2 pgm/m*. 


upon 
is about the value to be expected if air is equilibrated 
with sea water containing its iodine principally aa 
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hypoiodous acid and iodide in equal amounts. (The 
hypoiodous acid and iodide take pert in an equili- 
brium to grve a trace of iodine which is volatile.) 
(8) The ratio of total iodie/obloride is higher in 
warm, partly enclosed sea areas’. This is to be ex- 
pected from the effect of temperature upon the 
equilibria mentioned in (1) and (2)*, which results 
in:& marked increase in the content of volatile iodine 
molecules when see water ıs cooled. 

Whereas the thesis accounts for these findings, 
that iodate and not hypoiodous 
acid would be the thermodynamioally stable form of 
oxidized iodine in the sea. However, ıt seems likely 
that the rate of iodate formation from hypoiodous 
acid, a third-order reaction in near-neutral solution‘, 
wil be slow. at the very low hypoiodous acid con- 
centrations in sea water. Together with assimilation 
by reducing biological material this factor 
will tend to prevent iodate accumulating in the sea. 
On the basis of the hypothesis, and given the 
necessary thermodynamic data, it should be possible 
to predict the final oxidation states of manne 
materials which undergo rapid oxidation-reduction 
reactions with iodide and hypoiodous acid or 
iodine. 

This work and the relevant calculations will be 
Presented in greater detail elsewhere. 

T. I. Saaw 
. L. H N. OoorEgR 
Marine Biological Association of the United Kingdom, 
The Laboratory, i 

Plymouth. 

April 18. 
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Colorimetric Estimation of Mahganese 

TETRAMNTHYLDIAMINODIPHENYLMHTHANN ('teira- 
base’) has been widely used. for the oolormmetric 
estimation of quantities of manganese of the order of 
0-01—0-1 ugm.!-*. As generally applied, the test 


involves the addition of tetrabase and potasmum 


iodate in excess to a sodium acetate—acetic acid 
uffer containing manganese in solution. The in- 
tensity of the transient blue colour’*—or more 
permanent green‘—so produced ıs closely related to 
the concentration of manganese. The nature of the 
reaction or of ita end-products does not appear to 
have been elucidated, although it is known that 
manganese hydroxide reacts with tetrabase to pro- 
duoé a blue colour’, and it has been suggested that 
in, the presence of periodate, manganese acts as & 
catalyst in the oxidation of tetrabase*. 

In a preliminary study of the reaction it has been 
found permanganate and hydrated manganese 
dioxide are equally effective in the production of the 
blue colour m the absence of other oxidizing agente. 
The concentration of manganese necessary to produce 
unit increase in colour intensity under there oondi- 


tetra required to produce the same unit increase 
in intensity is approximately twice that of perman- 


* 
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ganate or manganese dioxide. The reaction between 
and tetrabase is extremely rapid, 


permanganate 
whereas in the normal application of the test, where. 


periodate is present, oolour development may take 
several mmutes. The tetrabase derivative responsible 
for the blue colour in aqueous medium oan be ex- 
tracted with chloroform. This solution 1s colourless 
and contains no . On removal of the 
- ehloroform and addition of water, the blue colour 


reappears. J 
These results are in agreement with the suggestion 


that manganese aote m a oatalytio role, tetrabase 
being oxdized by permanganate or manganese 
dioxide, and the reduced manganese so produced 
being re-oxidized by periodate. It is probably this 
latter reaction which determines the rate of colour 
development. To acoount for the quantitative nature 
of the test, it is clear that the reaction must cease 
after & certam amount of colour has been produced. 
With periodate and tetrabase in excess this can only 
be brqught about by the loss of manganese from the 
system. 


If the reaction i8 carried out ab temperatures 
greater than 90°C., little or no colour is observed, 
although the blue pigment is quite stable to heat. 
On cooling, the addition of further tetrabase and 
periodate ig meffective, and additional small amounts 
of manganese produce colour intensities much less 
than those expected. Excess of manganese, however, 
produces the usual intense blue. It is suggested that 
in the oxidation of tetrabase a second substance in 
addition to the blue pigment is formed. This is 
soluble in water aid is capable of lexing man- 

which is then lost from the oxidation-reduction 
cycle. At high temperature this second reaction is 
favoured, and this accounts for the inverse 
ture-oolour intensity relation which has 
observed?. 

Although the method in routine use is capable of 
giving duplicate estimates differmg by less than 
5 per cent, extinction values per unit manganese 
may show unaccountable variations from day to day. 
Such variations are often associated with changes m 
the rate of colour development which, as has been 
shown, depends on the oxidation cycle. 
eee Ey MU ee cnn aes 
are added. periodate is added last, the initial 
phase of colour development is very slow, the 
Intensity/time curve following a markedly si id 
pattern typical of an autocatalytio peastion . Wh 
tetrabese is added last, however, the initial develop- 
ment is rapid, with no early lag phase, and final 
intensities tend to be higher. 

It has been shown that the oxidation of divalent 

to permanganate in strongly acid solution 
is au o*, and the results here suggest that a 
similar ism may be o i the presence 
of a high-valenoy state of manganese being necessary 
for the reaction to proceed at maximum rate. It 
seams likely that this part of the reaction is respons- 
ible for many of the troubles which have been ex- 
perienoed with the test and a fuller understanding 
of the oxidstion of manganous ions to permanganate 
at extremely low concentrations will be necessary 
if further progress is to be made in the use of the 
method. 


In the course of this study it waa observed that 
water from a ‘Permutit’ ion-exchange resin column, 
if used for making up reagenta, may interfere seriously 
with resulta. This was in spite of the fact that water 
from the same column had “used successfully for 
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some years previously. It is probable that traces of 
resin, which have been observed st a concentration 
of 8 p.p.m. in this water, were the cause of the 
interference. 
W. V. Sware” 

Research Institute of Plant Physiology, 

Imperial College of Science and Technology, 
South Kensington, 
London, 8.W.7. 
April 23. 

* On leave from the Departments of Agriculture, New South Wales. 

1 Nicholas, D. J. D., and Fisher, D. J., Ann. Rep. Long Ashton Bes. 
Bta., 116 (1950). 

1 Harry, R. G., Chem. and Indus., 50, 706 (1981). 

* Harvey, HE W., J. Marins Biol. Assoc. U.K., 18, redd 


maki, A. T, and Pollard, A. G., J. Sol. Food Agric., 
* Strickland, J. D. H., and Sploer, G., Anal, Chim. Aat., B, 517 (1019). 
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Use of Wooden Boxes for Breeding Mice 


As a result of a personal communication made to 
one of us that the Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Maine, U.S.A., had reverted 
to the use of wooden boxes in preference to metal 
boxes for ing mice, and had thus restored their 
previous level of productivity, it was decided to 
investigate the most suitable pattern of box and its 
mode of construction. 

The box now in regular use at the experimental 
mouse-breeding unit at Hampstead is made of 
imported cedar or other suitable hard wood. The 
internal dimensions are 12 in. long, 8 m. wide and 
4} in. deep. The sides and ends are j in. thick with 
mortised jointe reinforced by brass pins; and the 
bottom is w in. thick resin-bonded 3-ply wood 
also Imed up with brass pms. The parts are held 
together with a phenolformaldehyde resin, and it 18 
this resin, not the pins, that holds the box together. 
The resin ıs resistant to both water and heat. Ply- 
wood is necessary for the bottom because it does 
‘not expand laterally when wet, as does plain board. 
Warping will only oocur if unseasoned wood is used ; 
this, however, is hard to &void, but we have found 
that only about one in*"twenty boxes gives trouble 
in this way, and then only if too little resin ws 
used. 

The lid of the box is of metal with & built-in basket 
for cubes, and & small bridge to support an inclined 
12-oz. medicme-flat type water-bottle with a pro- 
tected hole for the of the drinking-tube. Any 
preferred pattern of lid can be used with ono proviso. 
The shoe-box type lid with an exterior flange uw 
unsuitable, for it enables the mice to get at the edge 
of the wood and gnaw their way out. The lid must 
fit inside the box, the interior flange going down 
about ł} in. ; with such a lid gnawing is prevented. 

Wooden boxes that have been in use for two years, 
being regularly sterilised by steam or boiled in water, 
are virtually as good as new; their lifetime 18 not 
yet known but it is certainly long. 

A fuller report is bemg published elsewhere. 

Joyon L. Broom 
W. LaANE-PHTTER 


Medical Research Council Laboratories, 
Holly Hil, 


Hampstead, 
London, N.W.3. 
April 17. 
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By designing the Unitherm Drier 
on the same principle as a coupled 
heating and ventilating system our 
designers met the need for an 
efficlent laboratory cabinet that 
gives rapid, uniform drying. It has 
a capacity of 100 trays of 400 grams 
of materia] of D.M. content 20%. 
It conforms to strict laboratory 
needs and has been carefully tested 
under actual working conditions, at 
controlled working temperatures 
up to [05° C. 

Full detalis are given In our leafiet 
No. 24 and & comprehensive survey 
of our other products and services 
ls given In booklet No. 14. 
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3 I RF. PHT Unit. sA a D.C. hi 
voltage specially designed to meet 
consult need for a reliable source of sup for 
all Television C.R. Tubes inc x 
now wide angle and aluminised 
Also satisfact ctory for flash testing where 
a D.C. supply is necessary. 
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, With the extensive modern production resources of P.A.M. Ltd 
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* Ready this month x 
LIGHT SCATTERING 
BY SMALL PARTICLES 


y 
H. C. VAN DE HULST 
(Leiden Observatory) 


A JOHN WILEY BOOK 
By careful research into widely scattered literature, the author has made available the data 
on small particle scattering. Where gaps have existed in published information, he has 
carried out his own calculations to form a compkte treatment. 
91*x6* 470 pages Illustrated 965. met 


Elementary Theory of 
ANGULAR MOMENTUM 


by 
M. E. Rose 
(Chief Physicist, Oak Ridge National Laboratory) 
A JOHN WILEY BOOK 


Based on a series of lectures given at the Oak Ridge National Laboratory, the theory of 
angular momentum is here presented as simply as possible. The value of the book lies 
in the clarity of presentation. It is the author’s conviction that a clear understanding of the 
elements of the theory can be helpful to many physicists and that anyone with a knowledge 
of quantum mechanics can master the ideas. 

94x6” j 248 pages 805. net 
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PRECISION HS INSTRUMENTS 


Direct Reading 
Wacelength Spectrometer 


for use In the visible spectrum and also, when 
required, In the ultra violet and Infra red. 
Reading in wavelengths directly. 


A camera attachment can be suppiled giving the following 
length of spectrograms : 
2h quartz prism, wavelength 10,000 A, to 2,200 A., 
mm. 


With glass prism, wavelength 10,000 A. to 3,600 A., 
125 mm. : 


A large range of accessories can be supplied with this spectro- 
meter, making it a really universal Instrument, and our staff 
will at all times be pleased to recommend the equipment most 
likely to meet special requirements. 


Bellingham & Stanley Ltd. 


DEPT.N,7I HORNSEY RISE,LONDON,N.1I9 
PHONE: ARCHWAY 2270 
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TREATMENT OF THE MENTALLY ILL 


MENTAL ihe is so disturbing and unexpected 
tbat it is inevitable that it should arouse an 
emotional response. This is particularly evident in 
primitive and uneducated people. The earliest 
historical reaction seems to have been the view that 
insanity was due to possession by devils. Hallucina- 
tione, which cause the patient to reply to ‘voices’, and 
delusions, particularly of persecution, would seem to 
confirm such a conclusion. It may be that the 
trephining operation in which pelwolithic man 
removed, with what pam we cannot conceive, 
sections of a living man's skull, was designed to let 
out the devils which had somehow become lodged in 
the head. 

The next stage in such a belief was that the patient 
had suffered from a divine intervention. He was 
‘touched’ by God, just as the brain of the paralysed 
had undergone & ‘stroke’ by the same hand. Possibly 
the wild prophecies and fantastic delusions of some 
paraphrenics would support such an idea. In some 
beliefs, for example, the Moslem, the msane are still 
regarded as possessing holiness. 

However, a certain number of mentally ill patients, 
in spite of the idea that their illnees had a divine 
origin, are definitely dangerous, and many are a 
Nuisance, interfering with the lives and work of 
ordinary folk. We can imagine the practical man 
having his say and insisting that these people be 
restramed. Indeed, in Biblical “times, insane people 
were sometimes chained in caves and dependent on 
charity for their food, or died if it were not provided. 
This may be regarded as the beginning of what has 
been euphemistically called ‘custodial treatment’— 
but which really means shutting the patient up so 
that he is no longer a danger or & nuisance. Thoy 

“were confined in cells, loaded with arm and leg irons, 
bled, purged, flogged, and if females seduced, in 
appallmg conditions. 

In 1782 Pinel commenced the modern era by 
removing the patients’ shackles in France, and 
simultaneously Fricke in Germany and Tuke in 
England started similar reforms. From this time 
phymcians tried to treat their patients, and not 
merely confine them to a place of safety. Treatment 
meant understanding the ilmess. The time of the 
great olaseiflers, such as Kraepelin, arrived, and 
insanity was differentiated from dementia and mental 
deficiency. Psychiatrista were then beginning to 
speak the same language. 

Better than this, once one case could be disg- 


tingushed from another (and not merely labelled . 


‘insane’) treatments could be. discovered, developed, 
and generally applied. This has finally given us such 
therapy as msulin, which doubles the recovery-rate 
of schizophrenia, electrical convulsive therapy which 
does the same thing for depreasives, and so on. The 
new chemical tranquillizers offer wonderful hopes of 
reducing the violent, dangerous patient to a sociable, 
human being. 


To turn from the bright hopes which we entertain 
for the future of psychiatric medicine to the legal 
position comes almost as a mental shock. The recent 
report* of the Royal Commision on the laws relating 
to mental illness and mental deficiency shows that 
the legal aspects of these disorders are still of 
importance to the community. It is impossible here 
to go minutely into the Commission’s conclusions, 
but broadly they diminish the obsolete custodial 
treatment and the excessive safeguards against wrong 
certification (which are now unnecessary), and make 
it easier for voluntary treatment and discharge of 
recovered patients. In practice, the average psychia- 
trist rarely oertifles anyone, so many will go willingly 
for treatment, and the scarcity of beds leads to 
patients being discharged too early rather than to 
their being unduly detained. 

It will be, however, eagier to persuade patients to 
go for treatment, and the mental hospital will lose 
the residue of the ‘stigma’ left from the past. The 
Commission is, therefore, to be congratulated on its 
labours, and it is hoped that its conclusions will 
soon become law. 

But the law is static: it is banal to say that one 
cannot heal people by passing statutes, although one 
cen hinder the physician in his work by them. It is 
not legislation but research and more research which 
we need. Schizophrenia, that terrible ‘cancer’ of the 
mind, is still a mystery. A large majority of the beds 
in mental hospitals are oocupied by schizophrenics 
and, in spite of modern treatments, those who have 
been there for any length of time tend to remain 
most of their life. Manic-depreasion is not so cripplmg 
ag schizophrenia but forms a recurring menace, a 
suspended sword over the patient’s head, since he 
never knows when he may be ill again. The basic 
cause of these ilmesses is still a mystery and ita 
discovery ag important as the cause of canoer. 

Many organic mental ilmesses can now be treated : 
the syphilitic diseases of the brain have been con- 
quered by penicillin and medical adjuvants, cerebral 
tumours now yield more to operation, trauma such 
as that produced by boxing and motor-car accidents 
is better understood and sometimes preventable ; but 
the functional mental ilmeeses (without obvious 
organic besis) still need elucidation. , 

The Commission mghtly directs attention to 
patients suffering from a paychopathic personality, 
who go often come into contact with the law, and 
indeed form & considerable percentage of the prison 
population. It offers suggestions for disposal and 
treatment. This is an improvement on the senseless 
recurrent sentences on men who are not quite sane 
and not quite insane, the useless judicial admonitions 
to prisoners who cannot, by their very mental 
structure, benefit from them, and the eventual 
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release of sick men who will inevitably receive 
further sentences without any attempt to under- 
stand or treat them. 

If it were asked along what lines research should 
be extended, it might be suggested that the problem 
is too great for mdividuala, no matter how devoted 
or industrious. What 1s needed is team work: the 
collection of data from every point of view. Heredity, 
parental personality, family life, upbringing, develop- 
ment, and complete knowledge of the patient's 
environment. The individual physique with the 
physical investigation must form & pert, but only a 
part, of the research. It must never be forgotten 
that human beings have minds and react mentally 
as well as physically. Too often m the past has the 
physical side of mental ilmeases been regarded as & 
respectable area of investigation, whereas the psaycho- 
logical side has been neglected. à 

The Commission has recommended that the old 
Board of Control should be abolished as being obsolete. 
It might well be replaced by & modern Mental 
Research Council, to suggest, assist financially, and 
co-ordinate work on this terrible disease, 


PEACEFUL USES OF ATOMIC 
ENERGY 


Proceedings of the International Conference on the 
Peaceful Uses of Atomic Energy 

Held in Geneva, 8 Áugust-20 August, 1955. VoL 1: 
The World's Requirements for Energy. Pp. xi+479. 
8 dollars; 575.; 34 Swiss francs. Vol. 6: Geology 
of Uranium and Thorium. Pp. x+825. 9 dollars; 
63u.; 39 Swiss france. 

(New York: United Nations; London: HM. 
Stationery Offloe, 1956.) 


HE first volume of the Proceedings of the 
Geneva Conference is devoted to a very full 
of the world’s total energy requirements up 
to 1975, followed by a further assessment to the year 
2000. There are a number of general survey papers, 
followed by papers from thirty-six countries, setting 
out their Individual needs, so that for many years to 
come this volume will be consulted by many who 
want a broad or a detailed picture. Many of the 
papers trace the rise of mdustrialisation expressed in 
terms of the harnessing of energy over the past 
century and try to foresee the future based on the 
pattern of the past. All scientists are aware of the 
diffloultues they run into in doing this and many of 
the papers are written with great caution. It will be 
interesting to consuli this volume every few years to 
seo how far the best laid plans have gone astray. 
Writing two years after the British nuclear energy 
plans were published, I find our own prophecies are 
only out by a factor of three in this short time. 
There may therefore be greet surprises in store with 
regard to the prophecies made even up to 1975, let 
alone the distant forecasta to a.D. 2000. 

The United Nations Department of Economic and 
Social Affars has presented here a world review of 
energy production and requimsments. It is rather 
surprising that the total consumption per capita of 
energy varies by & factor of only thirty between the 
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under-developed .countries, such as India, Pakistan, 
eic. and the mdustnalzed American giant, but 
much of this energy 18 not-electrical, and as nuclear 
energy appears at present to be merely another fuel 
to be used for the generation of electriarty, a more 
telling ratio ıs the 5 kWh. of electricity consumed 
per annum per capita in Pakistan (15 kWh. per 
capite in India—there are errors of a few ‘millions’ 
in Bhabha’s paper) and 3,000 kWh. per ospite in the 
United States. Where is the vast increase of electrical 
energy to come from if the under-developed countries 
are ever to rise to industrialized nations ? The hydro- 
ee eee of India when fully harnessed can 
only iver a total amount of energy about one- 
seventh of that at present obtained from the burning 
of cattle dung. If India were to burn ooal sufficient 
to produce the United States per capita consumption 
of electricity for her population, her coal reserves 
would disappear in & decade. Neither dung nor coal 
can help India m the long run, but her uranrum and 
thorium would suffice for more than a century. As 


Philip Sporn writes: 2 o EY oec of the 
achievement 18 enough to mspire excite men and 
nations to efforta at improvement which can have 
consequences hard to foresee”. 

The detailed analyses of the many countries 
prent a very diverse picture of the likely use of 
nuclear energy in the next fifty years. Many countries 
have fuel reserves adequate for many decades and 
can see only marginal use of nuclear power unless ite 
cost falls below the cost of generation from ooal, oil 
or hydro-electric plants. Australia, for example, 
foresees the use of nuclear stations for remote areas 
to which the cost of bringmg coal or Ingh-voltage 
transmission lines would be high. Canada can foresee 
the need for a few fairly large stations twenty years 
hence, and, in the far north, & number of small 
stations ; but the twentieth century is not expected 
to see extensive generation of electricity m Canada 
from uranium sources. China, on the other hand, 
with immense sources of water-power and coal, 
believes that nuclear stations will supply half her 
power requirements by the year 2000; the United 
Kingdom will almost certamly be supplying almost 
all her needs ın like manner by that date. Japan has 
thin coal seams, difficult to mine, although total 
reserves are oonsiderable, and in spite of & potential 
water supply three times the present harnessed 
she fears a serious unbalance between demand and 
supply before 1975, and, indeed, many other countries 
oan see no solution to their energy requirements by 
the end of the century other than through nuclear 
power. The Russian general and detailed plans are 
oi by date aane Un Ahi. volée 

The United States are in a very special position. 
Coal reserves appear to be adequate for a few 
thousand years, oil and natural gas still supply more 
than half the total energy expenditure, 98 per cent 
of houses and farms have electric power, and she 
leads the world in capita electric consumption, 
go the conclusion is justified that for some long time 
to come the effect of nuclear power on the home and 
on medium-sized industrial plants is likely to be 
negligible. Perhaps in the case of very large indus- 
trialized consumers with high load factors nuclear 
power may beoome important sooner. Her analysis, 
therefore, of the situation can afford to be more 
critical and based almost only on competitive costs 
which differ somewhat with the sitmg of power 
stations, although throughout the whole country 
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generation costs are below 8 mills/kWh. and average 
half of this. Her experts consider that amortization 
charges and insurance rates should be assessed higher 
than for conventional power stations, that life-time 
load factors of very high value should not be assumed 
because of the expected rapid improvement in 
nuclear stations and therefore of obsolescence of the 
early reactors ; but against thik the estimated capital 
oost of large reactors 19 only 50 per cent higher than 
the cost of coal-fired stations and is expected to fall 
appreciably in the second generation of construction. 
The general result is that her approach is more 


problems of each reactor and to assess operating and 
Tnaitenance ooste, but no rapid expansion is fore- 
seen (exoept in medium-powered naval propulsion 
reactors, which, unfortunately, are nob analysed at 
all in this volume). After a ten-year period the 
large-powered nuclear station may be competitive 
in the eastern half of the United States, and i the 
last quarter of the century America expects that 
nuclear power wil be assuming a dominant role. 
pioneer ee ee ie ce ane 
in this volume: there was no time for the i 
el poe lpr mateo dos ard edenda 
is much repetition, but the whole account 
is fascinating in the extreme and will be of historical 
importance. 

How much uranium do we need and how much is 
there available? What we need depends on the 
degree to which we can convert uranium-238 to 
poene Dd Morbi e enue ou) If we can 

up eventually 33 per cent of naturally occurring 
uranium, one ton of it is equivalent to a million tons 
of coal, so & few hundred tons of uranium per annum, 
& figure which includes an inventory for new stations, 
will suffice for Great Britam to the end of the century. 
Volume 6 collects the evidence as to abundance of 
uranium, and in spite of this element being almost 
the least common element on the Earth the amount, 
even in concentrations of 2 Ib. to the ton of ore, is 
enormous. Thorium occurs in concentrations of 
10 per cant in the monazite sands of India and 
Brazil. Commercial uranium ore is largely based on 
the lower lmit that will be purchased in terms of 
metal content, and in America the present hmit is 
ore containing 0-1 per cent uranium oxide. At lower 
concentrations there are huge reserves and ultimately 
astronomical reserves in the ocean, which contains 
one part in & million of uranium. The uranium-pro- 
ducing nations of the West (and again it should be 
noted that the U.S.S.R. has made no contribution 
to this volume of information on the geology of 
uranium) are estimated to have reserves of more 
than & million tons, which can be produced at 
10 dollars per Ib. of oxide, and far more than this in 
the 30-50 dollars per lb. region. It is stated that 
new chemical extraction processes will be 
developed there is no longer a wide margm between 
the costa of modern plant and the results which are 
theoretically possible. This is because of the great 
technological drive which has been put into the 
extraction process in a decede. 

The mam review of the natural occurrence of 
uranium and thorium ia followed by detailed reviews 
of seventeen countries, and then follow sixty papers 
from the United States on the geology of different 
regions. Perhaps this is justified in view of the fact 
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that the expension has all occurred in such a short 
time, and maybe this information is not to be found 
in the specialist journals, but it seems wrong that an 
International Conference should publish so many 
contributions: from one source, however mformative 
they are in detail 

The papers on prospecting for urannm and 
thorium are drawn almost entirely from United 
States and British sources. ‘The intensified pros- 
pecting for uranium after the War has been greatly 
assisted by a wider range of technical methods than 
ever available in earlier years, but writers emphasize 
that successful discovery is still generally based on 
the application of fundamental geological knowledge. 
The new aids are, of course, based on 
Geiger and scintillation counters gamma- 
Teys; local surveys are made on foot, regional by 
car, and thousands of square miles by light aeroplane 
or helicopters flying ab & few hundred feet at moet 
above ground over tracks & quarter of a mile apart. 
These oan detect oxide of general conoen- 
tration of 0-001 per cent and the regional air surveys 
have been of particular importance in locatmg new 
areas not previously known to contam uranium. 
These areas are then surveyed in detail from the air 
and iso-radioactivity contour maps have been oom- 
piled for detailed study on foot or by oar. Car 
recording at 80 m.p.h. can detect 0.001 per cent 
oxide at a distance of 50 ft. Canada reporta that 
there are more persons searching for uranium to-day 
than for any other metal, and large deposits averaging 
0-1 per cent uranium oxide are regarded as worth 
minmg. A base price is about 3 dollars per Ib. of 
oxide. 

Some interesting botanical methods of prospecting 
for uranium are described by the United States 
Geological Survey. Vanadium, uranium and selenium 
oocur together in certain of the ores of the Colorado 
Plateau and & correlation was observed between the 
distribution of selenium-mdicetor plante and the 
ur&nium-vanadium ore carnotite. These plante have 
tap roots up to ten metres in length and with favour- 
able distribution of ore the plant thrives, so that 
plant distribution plotted directly on maps or 
determined from photographs provides & rapid and 
inexpensive preliminary survey. 

T. E. ALLIBONE 


COMMUNICATION THEORY 


On Human Communication 
A Review, a Survey, and & Criticiem. By Dr. Colm 
Cherry. (Studies in Communication.) Pp. xiv-+338. 
(Cambridge, Mass.: Technology Press of Magsa~ 
chusetts Institute of Technology; New York: John 
Wiley and Sons, Inc. ; London: Chapman and Hall, 
Ltd, 1957.) 545. net. 

this book (which is the first of & series entitled 

"Studies in Communication", edited by W. N. 
Locke, L. L. Beranek and R. Jakobson), Dr. Cherry 
treats of the many facets of modern communication 
theory—among other things, with ite impingemente 

upon linguistics, electrical engmeermg, human physio- 
legy and ology. 

It isa e difficult to see to just what audience 
the book is directed. Dr. Cherry himeelf states 
irit: 8) that the book is written for the ‘ 

reader’, and ita unusually colloquial style would 
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certainly lend some support to the view that it ig. 

. But this reader 18 assumed to be willing and able to 
follow the mathematical argument of the chapters on 
signal analysis and the staustical theory of oom- 
munication, although unacquamted with the elements 
of linguistios, logic and psychology. lt 1s indeed 
clear that the book will be of most value to someone 
trained in the physical sciences, wishing to be intro- 
duced to studies m communication. 

The task Dr. Cherry has set himself is probably 
too great for any single writer and, although he has 
made a bold attempt to deel with those flelds in 
which he 1s not himself a specialist, the treatment of 
problems ın applied psychology seems one-sided and 
there are few—and passing—references to physio- 
logical studies. It 15, no doubt, understandable that 
Dr. Oherry, who has made noteworthy contributions 
to the study of hearing, should concentrate his atten- 
tion on speech, hearing and language. But to do this 
is not to give a complete description of the field of 
human communication, and ıt is unfortunate that 
Dr. Cherry has not felt himself able to include, for 
example, some treatment of neurophysiology and the 
psychology of vision. 

Within his boundaries the author has, however, 
completed a general survey which is always oom- 
petent and, in some places, strmulatmg. All the 
chapters are well documented—indeed, the book 
would be worth readmg for its references alone. It 
is well presented, for an American book of 1957 not 
perhaps too expensive, and there are remarkably few 
musprinte (though several seem to have comoided m 
“Eugène On8Sgin", p. 39, line 6). 

There is one thmg for which Dr. Cherry deserves 
great praise: he is almost unique, among the many 
natural scientists who to-day write about language, 
in that he really has tried to famiharize himself with 
the views on language current among specialists in 
it—that 1s, among philologists. In this field, Dr. 
Cherry shows himself a good disciple of that dis- 
tinguished philologist, Prof. Roman Jakobson. 

Some will find cause for regret m the fact that Dr. 
Cherry has devoted so much space to the discussion 
of two of the three theories which are fast becommg 
& plague to the straightforward philolo 
associated with the names of Jakobson, Zipf and 
Swadesh, respectively. In each of these three caseo, 
what the philologist 1s worried about to-day is, first, 
whether the theory is true, and secondly, if it 1, 
whether it is profound or obvious. Those who 
adhere to the theory of Swadesh will wonder why 
Dr. Cherry does not mention this, too. 

In the book there are, unfortunately, a number of 
remarks m which lack of clarity or over-generalization 
gives ground for oriticism. We select threo linguistic 
examples: (I) “the establishment of regular syntax 
[of Ancient Egyptian]” (p. 82)—but presumably the 
syntax of all languages at all periods is equally 
‘regular’; (2) “in tone , each syllable has 
either a high or a low tone" (p. 33}—this can clearly 
only be true of tone languages with two tones (a 
small minority); (3) "Speech . . . has a most loose 
grammatical structure” (p. 78)— whatever may this 
sentence mean ? 

The glossary of technical terms (pp. 308-7) will be 
useful, but some of the entries are not helpful; thus, 
for example, ''Desogrerrvme SYNTAX. The Syntax of 
historical, ordinary languages’’-e-if any meaning is to 
be attached to the two defining adjectives, presum- 
ably all are equally historical and 
equally ordinary—that Tahitian seems ‘extraordinary’ 
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to &n Englishman is quite irrelevant. And why is 
there no en&ry here for the word prosodic (p. 84, 
lne 3)? This word, very fashionable in ‘London’ 
linguistics, 18 not intelligble to the ‘general reader’ 
(nor, indeed, to the two reviewers). 


HORMONES IN GESTATION 


Gestation 

Transactions of the Third Conference, March 6, 7, 
and 8, 1956, Princeton, N.J. Edited by Prof. Claude 
A. Ville. Pp. 253. (New York: Joei&h Macy, Jr. 
Foundation, 1957.) 4.75 dollars. 


FI &re produced durmg pregnancy by 
the maternal organism, the fostus proper and 
the placenta, but their function is not easy to define, 
at any rate quantitatively, and their subsequent 
metabolism and interactions are exceedmgly difficult 
to follow, let alone to interpret. 

The members of this conference on gestation began 
by considering the maternal hormones. Some of 
these, such as the steroid, progesterone, have been 
well characterized chemically, and this hormone is 
one of those which are necessary for the mamtenance 
of pregnancy, although how ıt does so 18 still unknown. 
Others, such as ‘relaxin’, are of a protem nature; and 
although some of the effects of this substance were 
described in 1926 and there is evidence that it is 
active in human pregnancy, ıt has been little investi- 
gated. Its assay is biological and few improvements 
have been made in this amoe it was first described. 
Remarks such as these might be made about more of 
the hormones known to be released during a successful 
gestation, but unfortunately there are other hor- 
mones and problems about which we have aleo got 
more literature than knowledge. Insulin is a good 
example. Does it croes the placenta? Does preg- 
nancy mitigate maternal diabetes ? Why are the 
children of diabetic women so large? We just do 
not know. 

The hormones produced by the placenta were next 
given a good deal of attention. There appear to be 
a number of these steroide—progesterone among 
them—and they continue to be liberated by placenta 
perfused through the umbilical vessels. ‘Lhis raised 
the question as to whether the normal destmation 
of these hormones ıs the mother or the foetus, but 
the matter had to be left unsettled. 

Improvement in operative technique will no doubt 
allow the ductleaes glands of the fœtus to be studied 
by the classical methods of removal and substitution. 
therapy. The mgenious and cleverly carried out 
experiments of Wells and Jost have made a start in 
this direction, but it still seams a little arude to have 
to tie off the whole head exoept the lower jaw to 
exclude the pituitary gland. One wonders whether 
any of the results obtamed are solely due to the lack 
of a hormone and, if so, of which of the hormones 
normally secreted by the gland. Nevertheless, the 
effecta described by Jost make very stimulating 
reading. Dorothy Price opened a discussion on the 
effect of hormones on sex differentiation ın explanted 
tissues. This technique seems to have an mteresting 
and promising future, but the interpretation of the 
resulta will never be easy. 

Emphasis hes been laid upon the difficulties of this 
subject. and simplification of the problem cannot be 
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expected in the account of a Josiah Macy conference, 
for the proceedings are always reported verbatim. 
Even the opening speakers are interrupted, and 
the ensuing arguments and interjections are often 
somewhat chaotio and may be very irritating to the 
seeker after knowledge. Nevertheless, there is a 
great deal of real information in this book m spite of 
the sense of diffculty and ignorance which pervades 
the whole issue. Great though the men may be who 
pioneered so triumphantly the promotion and control 
of &tomuo fission, perhaps they had a simpler problem 
‘to solve than these biologists. R. A. MoCAxcE 


IMMUNOLOGY: RESEARCH AND 
TEACHING 


Lectures In Immunochemistry 
By Prof. Michael Heidelberger. Pp. x+150. (New 
York: Academic Press, Inc.; London: Academic 
Books, Ltd., 1956.) 4 dollars. 


Fundamentals of Immunology 

By Prof. William C. Boyd. Third edition, completely 
revised and rewritten. Pp. xiv 1-770. (Now York. 
Interscience Publishers, Inc. ; London: Interscience 
Publishers, Ltd., 1956.) 10 dollars. 


Immunology and Serology 

By Prof. Philip L. Carpenter. Pp. viii--351. (Phila- 
delphia and London: W. B. Saunders Company, 
1950.) 453. 6d. 


MMUNOCHEMISTRY, as Kabat and Mayer wrote 
in 1952, “has of recent years become a discipline 
in ite own right due largely to the development of 
precise analytical chemical methods for measurement 
of both antigens and antibodies”. No one has done 
more than Heidelberger in this development of 
reciso methods; the extent of his contribution can 
gauged from the number of times that hia work 
is quoted ın Boyd’s “Fundamentals of Immunology”. 
He has now published six lectures given in Tokyo in 
1955, together with three others. On the whole, the 
book ıs disappointing, whether as a review of the 
development of immunochemistry, of Heidelberger's 
own work or of the present state of immunochemistry. 
It gives no indication of the extent to which the work 
on proteins, particularly that of Svedberg, prepared 
the ground durmg the 1920's for the view that anti- 
bodies are distinct proteins present in antisera in 
measurable amounts. Although the book includes 
a chapter on the relations between chemical con- 
stitution and immumological specificity, Landsteiner 
is nowhere mentioned, although his work beginning 
before 1917 had been the chief influence in dispelling 
haxy ideas about specificity. . 

The presentation of the present state of the theory 
of the formation of preoi is incomplete. Onoe 
it was agreed that antibody molecules have more 
than one combining site or ‘valency’, it was obvious 
that antibody and antigen, if present in suitable 
ratios, would build up aggregates held together by 
specific bonds. But that is not the whole story ; for 
this specific aggregation does not account for the 
formation of precipitates in extreme antibody excess, 
and it is not altogether certain whether it, alone, 
accounts for the.formation of precipitates at all. 

Boyd's book is "an introduction to the science of 
immunology’. The subject of ita first half may be 
regarded as immunochemistry ; that is, the nature 
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of the substances involved in immunity and their 
interactions. It gives a full and fair account of 
modern knowledge; ita length is justifled by the 
need to know the substances involved and how they 
behave in order to understand the reactions in the 
living animal. Boyd now accepts the proofs that 
antibodies may have more than one valency, and 
that antigens and antibodies may build large aggre- 
gates linked by specific valencies. But his pp. 336-342 
still include equations—relatmg the antibody /antigen 
ratio in the precipitates to proportions in which anti- 
body and antigen are mixed—that assume that 
antibody is univalent ; ions also that, unlike 
that of Heidelberger and dall, molude arbitrary 
parameters, and do not expreas some of the most 
characteristic features of the precipitan curve. 

The second part of the book is more clinical and 
deals with such subjects as hypersensitivity, auto- 
immunization and disease and immunity in action. 
As is inevitable when such a wide field is covered, 
any reader may find some detail of classification or 
emphasis with which he disagrees; and the pre- 
sentation tends occasionally to degenerate into a 
list of observations and opinions with little criticism 
of the soundness of methods or the adequacy of 
grounds for opinion. But the references are there 
and the reader can look up the originals and draw 
his own conclusions. 

The book ends with a chapter on laboratory 
methods. Two criticiams may be made. Serological 
methods are being applied more and more to matters 
outside immunity ; more warning might have been 
given about difficulties and fallacies. Serology is not 
all plain sailing ; it may be difficult to get antibodies 
against & particular antigen, and any antibody one 
gets may be against an impurity. Boyd might have 
quoted, as an example, the experiences of Cohn and 
colleagues and of Borduas and Grabar with oval- 
bumin and conalbumin. Also more might have been 
said about the newer techni ee ee 

; fore le, the -coll sensitization - 
Li oe which ‘ances mentioned, and the tanned-cell 
method, which 1s not mentioned at all. One can find 
the technique of the Wassermann reaction in many 
books, but not these and the Ouchterlony and Oudin 
methods. 

Although this book will prove indispensable for 
research workers and advanced studente, it would 
not help medical studente and practitioners ; there 
is too much controversial detail. 

A better book for non-specialists 1s Carpenter's 
"Immunology and Serology’. The author gives 4 
clear and balanced account of modern knowledge and 
theories of serology. He admits lee relies gente 
greater hasis on serology, ' y more 
is incen bou it". In fact, ‘Infection and Im- 
munity” and ‘Antiviral Immunity" together get 
only twenty-nine pages out of the total 851; both 
"Allergy" and “Experiments in Serology” get as 
many pages. Although these twenty-nine pages give 
most of what is known about the defences of the 
individual (as opposed to external inftuences which 
should be classed under hygiene) more might have 
been written about the values of immunization 
against typhoid and pneumonia (both of which Boyd 
mentions) and cat whooping cough, and about 
the role of antibodieg in protection against these 
diseases. Discussions of protection by Salk vaccine 
and by diphtheria toxoid are included. 

J. R. MARRACK 
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Advances In Geophysics 
Edited by H. E. Landsberg. Vol 8. Pp. x+878. 
(New York:  Aoademio Inc.; London: 


Press, 

Academio Books, Ltd, 1956.) 8.80 dollars. 

HE term geo has become synonymous 

with the study of all physical agpecta of the 
Earth. There ıs no better indication of this than in 
this series of ‘Advances in Geophysics’ with its wide 
range of subjects. The third volume includes a 
preliminary account by A. P. Crary on Arotio ioe- 
island research, in particular Fletaher's Ice Island 
(T'3), occupied during 1952-54. Byerly contributes an 
excellent article on crustal structure based on seimmio 
evidence, reviewing all work from 1900 to the present 
day. His discussion of the peculiarities of travel-tmme 
curves is warmly recommended to all seigmologiste. 
A third article, contributed by Bullard, Maxwell and 
Revelle, summarizes the progress of heat-flow meas- 
urements through the oceans’ floors. One cannot 
avoid a sense of wonder that ıt is possible to measure 
heat-flows as small as 0-5 microcalone per squard 
centimetre per second at such remote places. The 
thermal properties of the Earth are treated on a 
broader ‘basis, by Janobe Gn an artids on the interior 
of tbe Kerth. Well-loggmg methods, in so far as they 
assist in the search for ground-water, are treated in 
outline by Jones and Skibitzke. ‘This article, the 
first of ita kmd m book form on the lication of 
geophysics to hydrology, discusses the -potential, 
reaistivity and radioactivity logging instruments and 
the important part they play in ground-water 
investigations 1m the United States. There is a oon- 
tribution by Sekera on the polarization of light in 
the atmosphere and, of current interest, an account 
by Singer of the experimental possibilities of artificial 
Earth satellites. Each author has supplied an ample 
bibliography with his contribution and at the oon- 
clusion of the article presenta a list of the symbols 
used together with their explanation a debatable 
practice. A number of typographical and grammatical 
errors occur in the text. 8. H. Harr 


Supplement to Mellor's Comprehensive Treatise 
on Inorganic and Theoretical! Chemistry 
Prepared under the direction of an Editorial Board. 
2, Part 1: F, OL Br, I, At, inoluding 
the Radiochemistry and Radiation Chemistry of the 
Halogens. Pp. lii+1158. 
Longmans, Green and Co., Ltd, 1956.) 170s. net. 
HE first edition of the handbook of chemistry 
by Leopold Gmelin appeared in 1817, and the 
latest edition is at present i course of publication. 
Whether its English oo the treatise of 
Mellor, will have such & long life, only the future 
oan show. In most editions of Gmelin, & new one 
was before the ane was completed, 
but the editors of Mellor have adopted what is pro- 
bably a better plan, of issuing supplementary volumes 
to bring the whole work up to date. The first of 
these has now been published. Although on the same 
plan as the original, ib has same better features. 
Instead of the solid blocks of literature references, 
without any apparent organization, the present 
ae de ee Ue 
references to which are given at 
dra page of the text. This makes the 
book very easy to use. The text is obviously based 
on a careful study of original sources and is more 
critical than Mellor’s, although this has not been 
overdone ; ‘obsolete’ material has a habit of coming 


NATURE 


August 10, 1957 von. 180 


to life again in in. ic chemistry. Numerical data, 
curves, and diagrama of structures are freely given, 
and the descriptions of i methods are 
adequate. It oan safely be said that if later volumes 
are as good ag this one, the book will be worthy of 
Mellor’s work. The volume is quite indispensable 
m all chemical libraries. J. R. PARTINGTON 


Solvents 
By Dr. Thomas H. Durrans. Seventh dtum 
revised. (Volume 4 of a Series of Monographs on 
Applied Chemistry. Pp. xv+244. (London :^ 
Chapman and Hall, Ltd., 1957.) 80s. net. 

HIS is the well-known monograph to which one 

instmctively turns when seeking information on 
solvente. First published in 1980, x5 has now reached 
ita seventh edition, which is sufficient mdication of 
its usefulness and of the determination of ita author 
and publishers to keep rb up to date. The present 
edition retains the same general structure ag rte fore- 
runners. The first part discusses the more theoretical 
aspects of the subject with chapters on solvent 
action, solvent power, plasticming solvente, solvent 
balance, viscosity, vapour pressure, inflammabuility 
and toxicity ; while the nme chapters 1n the second 
part deal i detail with the characteristics and uses 
of the individual solvente and plasticizers. Very 
useful appendixes give a comprehensive list of trade 
names wrth probable compositions, solubility tables 
and plasticizer proportions. The list of trade names 
now runs to more than six hundred entries and the 
solubility tables give information on the solubility of 
twenty-seven different substances such as cellulose : 
acetate, rubber, gums and oils m more than a 
hundred different solvente. The volume is of con- 
venient size and well produced. E. H. NURSE 


Extraction and Refining of the Rarer Metals 
Proceedings of a Symposium on Extraction Metal. 
lurgy of some of the Leas Common Metals 
by the Institution of Mi and , held on 
22nd and 28rd March 1956, at the Royal Bocieby of 
Arte, London. Pp. xvili+444+14 plates. (London: 
Institution of Mining and Metallurgy, 1957.) 60s. ; 
8.50 dollars. 
HE subject-matter of this Symposium is one m 
which considerable developments are oocurrmg, 
but known only to a limited number. The Institution 
bape Gees ee de 


m peer Te 
Pede On ence. The papers deal with eleven of 


the leas common metals, but uranium, vanadium, 
niobium and beryllium are the ones receiving most 
attention. Broadly, two kinds of information are to 
be obtained from the proceedings. On one hand, as is 
to be expected, there are details of processes for 
specific metals ; on the other, there is considerable 
information in more general terms on the principles 
of various techniques, including a number of new 
methods, such as ion-exchange and solvent extrac- 
tion for the claiming of values from leach liquors. 
Although the theme is predominantly chemical, there 
is some reference to the physical processes of ore- 
dreaamg. Apart from this specific technical matter 
there is revealed in & general way the considerable 
stimulus and development in extractive metallurgy 
about by the need for some of the newer 

and. principally uranium. Moreover, it is 

9H np tO pee ehe poda wi e 
A. R. Banay 


No. 4580 August 10, 1957 


NATURE 


259 


' THE ROYAL: SOCIETY OF CANADA 
SEVENTY-FIFTH ANNIVERSARY MEETING 


oocagion a symposium entitled 

"Our Debt to tho Futuro” ("PHemos do Demain”) 
had been 

The Society was founded on the initiative of the 
Governor-General, the Marquees of Lorne, in 1882 
for "the promotion of Literature and Science within 
the Dominion". It is now organized in ftve sections : 
(I) Humanités et sciences sociales; (II) Humanities 
and Social Sciences; (III) Mathematical, Chemical 
and Physical Sciences; (IV) Geological and Allied 
Sciences ; (V) Biological Sciences ; and m eo far as 
barriers between the sectiona can be crossed with 
ease, the Royal Society of Canada oan contribute to 
the cultural life of the country by brmging together 
Dres of earning achieved distinction in these various 


i cultural sensibilities. 
In the past few years there has evolved & new 
appreciation of the of Lorne's idea of the 
service the Society d render to Canada. It is 
recognized that the separate sections of the Society 
can no longer play the parte thas are now much more 
effectively filled by the many associations of specialists 
such as the Canadian Historical Association or the 
Canadian Association of Physicists. The Fellows of 
the Society have to learn to devise new forms of 


respond to the need of this rapidly developing country 
for inspiring intellectual leadership. The time for 


this change is a , for it accompanies the 
institution of the Council by the Parliament 
of Canada. 


symposium was held on the afternoons of June 
10, 11 and 12 im six sessions. It was opened by Prof. 
D. L. Thomson (McGill), speaking on ‘The Roles of 
the Scientist and Scholar in Canada’s Future" (Le 
rôle de l'homme de science et de l'homme de lettres à 
l'egard de l'avenir du Canada), Principal W. A. 
Mackintosh (Queen's), president of the Society, being 
in the ohair. with pointed allusion to the 


standards of values, with hope for the future of 
Canadian universities. 

The second session, “The Penalties of Ignorance of 
Man’s Biological Dependence” (Nos Servitudes Bio- 
logiques) was presided over by Prof. E. G. D. Murray, 
who recently retired from the chair of bacteriology 
and immunology at MoGill University and will edit 
the book to be published for the Society by the 
University of Toronto Press based on the symposium. 
K. W. Neatby (director of Science Service, Ottawa) 
led. off on the theme “We are nob masters of our own 
destiny because many essential contributors to our 


existence, or to our destruction, are independent of 


transferred the discussion from plants to animals. 
The problem salmon versus power on the Fraser 
River, B.O., evoked comment from the floor that the 
advent of nuclear should save the Fraser for 
the salmon. Dr. v. d. H. iren qud p sar ies 


larger in eoping 
with the biological problems than the biologists seam 
to think. These were somewhat too condensed 
for the general audience. The chairman summed up 
by saying that scientists should be leas timid : 


more say in the determination 
of financial needs for scientific research and some 


On the following afternoon Dr. N. A. M. MacKenrio 


faces ( sociales des 

niques). The ilmeas of Prof. J.-C u 
(Laval University) prevented hie pee the 
social scientists’ point of view seesion was 


as economist and humanist on the broad aspects of 
social adaptation to technological change. 
E. W. R. Siesoio (National Research Council) 


ills that afflict us, we should examine the activities 


of the ad who, he had been led 
to believe, are ucts of liberal arta education. 
Prof. W. H atson (Toronto) asserted that to 


succeed, modern technology has to be good science, 
and using men for functions that cannot be per- 


formed economically by machines 


Gunning niversity of British Columbia), 
brought together a geologist, a metallurgist and two 
economists. Prof. J. E. Hawley (Queen's) presented 
our dilemma in relation to the mineral resources of 
Canada: although we have a debt to future genera- 
tions of Canadians, we have at present one to the 
free world in need of raw materials. Should we 
attempt to conserve some or all of those we have, or 

ro ee eee 
new discoveries ? He suggested that it would be 
helpful to commit to a national advisory board oon- 
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tmuing consideration of these matters. Prof. L. M. 
Pidgeon (Toronto) forecast the depletion of accessible 
deposits of rare metals and the trend towards in- 
creased use of those metals that constitute & major 
portion of the Earth's crust—alumiium, magnesium, 
iron and titanrum. With the exception of iron, they 
are reactive metals requiring large amounts of 
energy to produce. This ‘high-level’ energy 1s sup- 
plied at present from water-power. The trend to 
remgte hydro-electric locations wil continue until 
available sites are saturated. . Thereafter nuclear 
energy may level the oost of electrical energy through- 
out industrial nations. The economic consideration 
of mmeral resources was taken up by Prof. B. 8. 
Keirstead (Toronto) and M. Lamontagne (Ottawa) 
and led to some naive questions by scientists about 
the technical meaning of ‘capital’. 

On the afternoon of June 12, the session on ‘Human 
Values and the Evolution of Society” (Les valeurs 
humaines et l'évolution sociale) was introduced by 
Father Leveeque, who presided. The session was 
PE eae ee ee ee 
and to this end Prof. T. W. M. Cameron (McGill) 
spoke about man from ‘a worm’s eye’ view. Prof. 
A. 8. P. Woodhouse (Toronto) made a memorable 
statement: ‘‘Civilization requires to be defined m 
terms of the good life". Education must extend its 
influence ‘‘from mitellectual trammg which is ite 
centre, to a refinement of sensibiliby—to the culti- 
vation of understandmg, imagination, sympathy and 
tolerance and to the fostering of talent and of the 
kind of individuality that operates harmlessly and 
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beneficially within the framework of a free society’. 
But he was surpassed m creatmg the transcendental 
occasion by two poeta, the first, Robert Elie (Mon- 
treal), m French, and the second, Roy 
Daniells (University of British Columbia), in English. 

The cloamg seemon, n A 
Resources” (Recours aux forces spirituelles), was 
presided over by F. H. Underhill, curator of Laurier 
House, and opened by Dr. J. K. W. Ferguson 
(director, Connaught Laboratories). Trends in life 
expectancy in Canada and elsewhere in the world 
irL afoot r. DY ORROM. pres o nana 
and by modifying attitudes and aims in 
L.-P. Dugal (Ottawa) discussed the need for change 
in educational in Canada. G. V. Ferguson 
(editor of the Monéreal Star) spoke of the influence 
of maga media, and Dr. W. B. Lewis (Atomic Energy 
of Canada, Chalk River) of the effloient use of man- 
power with more than passing referenoe to the 
universities. 

The sympoerum, which was open to tho public, 
was well attended. 

In the’ evenmg following the symposium, at a 
dmner attended by the French Ambassador and the 
High Commissioner for the United Kingdom, who 
presented messages from the French Academy and 
the Royal Society of London, respectively, the 
Society was addressed by the Governor-General, Mr. 
Vincent Massey. His announcement that Prince 
Philip had accepted the invitation to honorary 
fellowship m the Society was warmly received. 

W. H. WATSON 


THE ELECTRICAL RESEARCH ASSOCIATION 
NEW LABORATORIES AT LEATHERHEAD 


N June 26, Lord Mills, Minister of Power, opened 
the Electrical Research Association’s new 
Laboratories at Cleeve Road, Leatherhead. In his 
address, Lord Mille, who was welcomed. by Bir Gordon 
Radley, preeident of the Association, streesed his 
life-long belief in the importance to Britain of mdus- 
trial research. In his fifty years of participation in 
industry, he said, he had witnessed the peak of 
Britain’s industrial supremacy besed on the exploita- 
tion of the steam engine and had seen that supremacy 
by other countries. These countries had 
tried, by intensive education and application, to over- 
take Britain’s lead in discovery and inventiveness. 
Now it seemed to him that a second revolution was 
upon us, the age of electricity, which was changing 
our habite of life and our knowledge of world affairs 
as much as it was altermg our material standards. 
Here then, he felt, was another opportunity which, 
combined with the dazzlng prospects of nuclear 
power, should excite the imagination of young peoplo 
and attract them to research and development m the 
electrical field. Lord Mills unlocked the doors of the 
main building with a gold key and the laboratories 
were thrown open for inspection, the prmoipal guests 
being taken on a conducted tour. Altogether, about 
five hundred visitors and guests were present, and a 
similar number attended on the following day. 
The site at Leatherhead, which covers about 40 
acres, was acquired in 1943 when it became evident 


that the 1} acres containmg the Perivale laboratories 
would be unable to meet the post-war needs of the 
Association. At that time many of the non-technical 
and administrative staff oocupied of the building 
of the Institution of Electrical i in Lon- 
don, for which ib was known that the lease would 
not be renewed when t expired m 1047. A scheme 
was by the architect, Mr. H. J. Rowse, ın 
1946, which envisaged centralizing practically all the 
activities of the Association on the new site, at an 
estimated cost of £1 million. For certam reasons, 
the Council deferred implementing this plan and 
proposed a first stage costing £600,000, which would 
leave the high-power studies at Perivale and transfer 

the administrative staff to premises which had been 
ae at Thorncroft Manor, Leatherhead. In 
1950 this target was further reduced to £400,000, so 
that the buildings which were, in fact, erected in 
1955-56 cost about £328,000 at 1946 price levels, or 
about one-third of the original scheme. 

There are now three on the Cleeve Road 
site, & maim building (Fig. 1), a high-voltage building 
and a workshop. The main building contains eessen- 
tially general-purpose laboratories rehousmg the work 
and I + which have been transferred from 
Perivale, where ıt had reached an acute state of 
over-crowding. It also houses & library and has a 
total floor area, of some 48,000 sq. ft. There are three 
main floors, which extend through & central section 
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and two wings north and south on the same elevation. 
The ground floor and the second and third floors are 
of normal height, while the first floor is 18 ft. high 
with the mezzanme floor running the whole length 
of the buildmg and covering about one-third of the 
area. A third west wing at right angles from the 
central section has three floors of normal height. 
Altogether there are fifteen laboratories, each with a 
standard floor space of 50 ft. x 35 ft. 

Practically all the current work in this buldmg 
was shown in ite natural habitat. Altogether, nearly 
one hundred exhibits were to be seen, varying from 
single pieces of special apparatus to major mvesti- 
gations mvolving considerable amounts of equipment. 
In the south wmg of the ground floor were to be 
found a series of investigations concerned with the 
continuous and short-circwt ratmg of cables and 
the movement of moisture under thermal gradiente 
m the soil surrounding cables. In the north wing 
experiments on transformers and the analysis of 
lightning fault statistics are carried out. Experimenta 
on the coolmg of both transformers and the buildings 
containing them, as well as the studies of magnetic 
properties of windings and core, were exhibited. The 
west wing of the ground floor is devoted to problems 
of space heatmg and contains a special room the 
surroundmgs of which will be under temperature, 
humidity and wind-speed control. Other mterestmg 
work here includes latent heat thermal and 
domestic heat pumps. The whole of the buildings at 
Cleeve Road are indeed bemg operated under close 
control ag a space-heating study. Off-peak storage 
was adopted in preference to heat pumps because of 
difficulties and uncertainty in securing & low-tem- 
perature source. Three forms of off-peak storage are 
used aocordmg to circumstances. The main building 
uses hot water storage with oirculation through a 
conventional radiator system; the high-voltage 
laboratory, where the staff and moet of the equip- 
ment are to be found in the lower part of & high 
building, employs floor heating. Floor heating is also 
used in the workshops, whereas in the canteen, which 


is used only for short periods, block thermal storage 
is bemg tried. 

A network analyser is under construction in tho 
south wing of the first floor. Part of this is alroady 
im operation and has been used for the solution of 
appropriate problems, 1ncludmg transient stability of 
power systems and heat flow problems in two dimen- 
sions. The north wing of the first floor 18 concerned 
with the electric strength of solid insulation and 
covers some of the fundamental work on dielectrics, 
such as intrinsic versus electromechanical breakdown 
and the microscopic study of breakdown channels as 
well as problems of trackmg and life tests m the 
presence of discharges. Certam service problems 
concerned with the vibration of overhead limes and 
prototype development of instrumenta for the non- 
destructive testing of insulation are also situated on 
this floor. 

The first floor of the west wing houses those parts 
of the fundamental work on the electric aro which 
can be carried out with low power. 

Ásoendmg to the second floor, it was possible to 
gain some appreciation of the detaucd knowledge 
that the Electrical Research Association has accum- 
ulated on radio interference, ite measurement and 
control. The safety of electrical equipment in 
explogive atmospheres and ita converse, the ignition 
of explosive mixtures in automotive systems, have 
been studied side by side for a good many years. On 
the same floor there is a considerable section devoted 
to the physics and chemistry of materials, particularly 
insulating materials. Quite a lot of this work is of 
an ad hoc nature, and finds one of ita moro bame 
counterparts in crystal physics in the west wing. 

The high-voltage building, which is some 200 yd. 
from the main building m order to reduce interference, 
marks a considerable advance on the facilities 
and equipment which were available before. ‘The 
surge hall has a floof area of 100 ft. x 50 ft. and is 
50 ft. high. This houses a 2-8 million volt surge 
generator (Fig. 2) and two smaller generators of 
1:8 million and 200,000 volts, respectively. It will 


H 


p -evidently in union. . . 
by fluids with which they do not combme chemically, 








Fig. 8 3 8 million volt surge generator 


also be equipped with & 50 o./s. teet transformer set 
of 1 million volta, a high-current surge generator and 
high-voltage d.c. equipment. It will thus be posible 
to apply all the tests required for equipment used in 
service at the highest supply voltages at preeent used 
or contemplated. The mam hall ıs flanked by wings 
of normal height containing & transformer laboratory, 
EE room, instruments room, dark room and 
offices. 

The workshop is a single-story bulding with a 
floor area of 16,000 aq. ft. It contains ample room 
for expansion, and at present part of it is oocupied 
by & canteen which serves the staffs both from Cleeve 
Road and Thorncroft Manor. 


2* 
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'.During the open days & small exhibition on tho ` 


r 


ground floor of the main building recalled some of ` 


` the past achievements of the, Eléctrical’ Reseatol 


Association." This moluded the early work and . 
inventions in gwi > and ‘showed some of tha’ 
first i models of the gas-blast and side- - 
blast pot circurb breakers. Another pre-1825 reggarch, 
dealing with the rating of buried cables, was estimated 
to have effected an appreciation of around £4 million 
in the value of the cables installed at that date. 
Another research project, on the properties of steam 
at high temperatures and pressures and the behaviour 
of metals under similar conditions, has continued for 
many years, and has been of key importance in 
raising the thermodynamic efficiency of generating 
stations. 

Fundamental research on dielectrics, too, started 
early in the programmes of the Electrical. Research 
Association and has continued to prove of the greatest 
value to industry, being responmble for savings of 
around £1 million per annum. Other subjecta included 
were lightning discharges and ion, radio and 
telephone interference, space heating, the welding 
arc, applications of electricity to agriculture, meter 
jewels, fuel cella, bomb and mine locators, the war- 
time work on degaussing, etc. Lees tangible, but 
none the less of great consequence, is the service to 
British national and mternational prestige which the 
Association has given not only by successful con- 
tributions to research but also by the work it has 
done on standardization and similar committees. 

These new laboratories and the space available at 
Leatherhead greatly enhance the facilities of the 
Association and should provide it with the oppor- 
tunity to match the ion which took place after 
the move to Perivale in 1935. Besides the sections, 
such aa switch and control gear, which have still to 
be moved to the new site and for which greater 
facilities are required, there are many new fields of 
research and development in the electrical industry 
War and which would seem fitting subjects for 
co-operative research. It can be hoped that some 
of these will soon be included in the Asaociation’s 


HOW GLUE STICKS 


By Dr. NORMAN A. de BRUYNE 
Managing Director of Aero Research, Ltd., Duxford 


ICHAEL FARADAY was keenly interested in 

adhesion. In 1838 he wrote: “I am prepared 
myself to admit (and probably many others are of 
the same opinion), both with respect to the attraction 
of ane qnd) and of chemical affinity, that the 
sphere of actions of particles extends beyond those 
other perticles with which they are immediately and 


or in which they do not dissolve, are simple and well 
known instances of this kind of attraction. . . . Still 
better instances of the power I refer to... are 
furnished by the attraction existing between glass 
and air, so well known to bagometer and thermo- 
meter makers, for here the adhesion or attraction is 


* The substance of & Friday Hvening Discourse delivered ai the 
Royal Institution on May 81. 


exerted between a solid and gases, bodies havmg very 
different physical condrtions, having no power of 
combination with each other, and each retaining 
durmg the tme of action, its physical state un- 

"1 Faraday said, in effect, that glue sticks 
because of the unsatisfied molecular forces emanatang 
from a surface, and nothing that has happened smoe 
has caused us to believe otherwise. 

The reality of these mterfacial forces can be shown 
in many ways, of which perhaps the most funda- 
mental 18 the rise in ture that occurs when & 
gold is immersed in a liquid’. The effect 15 usually 
small but can be easily demonstrated by using 
aluminium oxide powder specially prepared for 
chromatographic analysis to have a large surface 
area. When about 30 gm. of aluminium oxide are 
added to about the same amount of water a rise in 
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temperature of as much as one or two degrees C. can 
be observed. ' i 

` Prof.-D. D. Eley has found that the heat produced 
when aluminium i8 immersed in water is 2-7 x 10-5 
'eal./om.*, or in more convenient unite, 1,134 ergs/cm.? 


of’ metal surface. This heat resulta from the rush of’ 


the water molecules into ‘the sphere of action’ of the 
aluminrym surface atoms, and so one might expect 
that the energy gamed by the water molecules would 
be 1,134 ergs for each square centimetre of alum- 
inium. This is not quite true, however, because those 
water molecules ‘bound’ to the alummmum cannot 
move freely and their kinetic energy is taken up by 
the free water molecules. As a result, therefore, & 
slightly higher 
all the molecules had shared equally in the gain of 
energy. It ia only at absolute zero that the gain in 
energy equals the heat produced, because at absolute 
zero all the molecules will initially be at rest. 

For our present purpose, which is to establish the 
order of magnitude, we may neglect this correction, 
and we can then easily write down how much work 
we must do to get those adsorbed water molecules 
away from the aluminium surface. It will be about 
(1,134 + 74) erga/om.". That 74 ergs|om.! is the 
additional work done m making & new water surface. 
Thus (1,134 + 74) or 1,208 ergs/am.? is the work 
required to break the jomt between the water and 
the aluminium. 

The force necessary to break one square centimetre 
of water-aluminium interface 1s obtamed by dividing 
the work required by the distance over which the 
forces, due to the surface atoms, act. That distance 
will be about three angstroms, from which caloulation 
shows that the stress needed to break the interface 
is equivalent to 584,000 Ib./m.. ' 

These interfacial forces are enormous. Even if the 
immersional heat of wetting is very small, as when 
a material like polytetrafluoroethylene (PTFE) is 
immersed in water, it must still be at least 74 ergs/ 
om.*, which is equrvalent to & breaking stress of some 
306,000 Ib./in.*. Too much i rtance should not be 
attached to such figures, as Dr. Tabor has pointed 
out?; nevertheless, they mdicate that the forces of 
adhesion need be no weaker than those of cohesion. 
How is rt that glued jointe are, in fact, so much 
weaker than these calculated values ? This question 
and the possible answers to 1t form the substance of 
this article. : 

The problem is not so much how glue sticks, as 
how ıb is that a glue does not stick as well as it 
should; and how it is that a given glue will stick 
well to some solids and not to others; and why, if 
the surface forces are so strong, any glue is needed 
at all. Consider the lagb question first. 

If two clean, dry, polished steel blocks are put 
together, why, if the surface forces are so strang, do 
they not adhere spontaneously ? The answer is that, 
on an atomio e, the surfaces are very rough and 
dirty. Even polished surfaces make contact at only 
& few places. This can be demonstrated with the 
surface of a glass priam displaying total internal 
reflexion. A rubber ball preesed to the reflecting 
surface shows iteelf as a greyish circular patch ; but 
one of the.polished steel gauge blocks pressed to the 
surface cannot be seen at all. The steel is in molecular 
contact with the glaas at only a very few isolated 
points of molecular dimensions, whereas the rubber, 
which can be deformed, is in molecular contact over 
a somewhat greater area. The elastic energy stored 
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temperature wil be observed than if- 
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up in the oompreesed ball is suffioient to disrupt the 
bonds as soon as the pressure is released. Thus, if 
two clean solids could be deformed plastically they 
would adhere, beoause there would then be httle or 
no elastic energy stored up in the junctions. This 
can be done with soft aluminium at room tem ture, 
as was discovered some years ago at tho Romanii 
Laboratories of the General Electric Oompany 
(British Patent 644795). The surfaces are cleaned 
with a scratch brush, then placed quickly together 
and deformed locally with a punch. A good joint 
wil result. If the cleaned surfaces are touched 
before the plastic deformation no adhesion takes 
pa That illustrates the point that surfaces must 

scrupulously clean. That is a general rule in all 
gluing operations. 

Another way m which a solid can be made to 
adhere spontaneously is to choose one which oan be 
made atomically smooth. Mica can be cleaved so 
that it is smooth to about & few angstroms over a 
visible area. If we put rb together agam quickly rt 
will adhere*. Dr. J. 8. Courtney-Pratt and Dr. Anita 
Bailey* have arched up two sheets of mica, each 
silvered on one side, and placed the unsilvered aides 
m oontact with their axes of curvature at right 
angles. -By the interference frmges produced, they 
verified that the area of contact chosen was smooth. 
They found that the joint spontaneously made had 
a shear strength up to 14,000 Ib./in *, which ia as 
strong as the mica itself. 

Because even polished metal and glass surfaces are 
far from smooth in an atomic sense, it is convenient 
to obtain contact by the use of a liquid adhesive that 
wil run into the irregularities. This liquid is then 
usually, but not invariably, solidified. effective- 
neæ of a liquid m improving the oontaot between 
solids can be verified by pressing a wet finger on to a 
glass prism; the total internal reflexion will be 
completely destroyed. 


‘Pressure-Sensitive’ Adhesives 

Adhesives are not invariably solidified: there is & 
class of adhesive—the 'preesure-sensitive' adhesives 
—which always remain mobile. By remaining 
visoous, they avoid one of the causes of poor adhesion 
—the remdual or ‘locked-in’ stress that is set up on 
solidification. On the other hand, they are never 
very strong, and they creep under quite a small load. 

Any fluid, even air or water, can act aa & ‘preasure- 
sensitive’ adhesive, as was shown in 1874 by Stefan‘, 
who called the effect ‘apparent adhesion’. He cal. 
culated how the time of separation, t, of two disks, 
each of radius R, is influenced by their mitial separ- 
ation D, the viscosity 7 of the liquid ın which the 
disks are immersed, and the normal force F applied, 
and obtained the equation t = 3 ny R*/&PD*. The 
time is inversely proportional to the square of the 
initial separation—henoe the name 'preasure-sengitive' 
adhegives. Stefan’s measurements did not confirm 
this equation, but if we assume that the value of D 
was always greater by 151 than his measured value, 
excellent agreement is obtained’. Stefan’s analysis 
neglects capillarity, and is thus strictly applicable 
Sey do Anka that are fully raad to Ake ead, 
However, if the viscosity is high, Stefan’s formula 
can be applied to a liquid mass that fills the gap 
between two disks in grr. 

We see an example of the influence of capillarity 
if we first breathe on two polished steel blocks before 
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putting them together; they wil now.a&dhere to 
one another. Provided ‘a liquid wets both 
adherends there will be & force of attraction between 
them. A water film 10-* om. thick will exert an 
attractive force of about one ton per square moh. These 
considerable forces are operating when a wetted 
gummed label or stamp is stuck on a wettable surface, 
such as clean paper or glass. But oapillarity will 
oppoee adhesion if one or both surfaces cannot be 
wetted ; just as soon as the pressure 18 removed the 
water will push the adherends away from one another. 
Thus a gummed label cannot be stuck on & waxed 
or varnished surface’. 

Because of their low viscosity and their volatility, 


aree continues to run ahead of the split. 
This is an example of the complex way in which 
glued jointe resist external loads. 


Solidifying Glues 


To make a joint strong enough to satisfy an 
engineer & liquid adhesive must. be solidified, and 
this can be done in various ways. A solid, previously 
d ee depuis T de 


One way ıs to freeze a molten solid ( (the sealmg wax 
another way is to use a li the 


and/or oroem-link with each other $^ siu. 
Whatever method of solidification is used, there is 
almost always some shrinkage on solidification. This 
is undesirable because a residual stress will be ‘built 
in’ the joint. The difficulty is overcome in giass-to- 
metal jointas by matching the thermal contraction of 
and metal and/or by encouraging plastic 
formation of the metal’. Simoe the residual stress 
decreages as the thickness of the adhesive layer is 
reduced, it is desirable to use a thin glue layer. Even 
_ polyethylene is an effective adhesive for metals if it 
1s used in a thin layer, or if ite contraction. 
is resisted by the incorporation of sufficient glass 


fibre. 

It isi also to make sure that the adhesive, 
while liquid, runs into the irregularities of the 
surfaces of the adherends. This ires a glue that 
wets the adherends and which*does not solidify too 
quickly. peek of one du Me ee 
laak of glued aree but, far more serious, as Dr. W.O 
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Wake haa pointed out to me’, it can produce cracks 
that will be self-pro ing as soon as the external 
load reaches a critical e which, according to 
Griffith's theory, will be inversely proportional to the 
square root of the radius of the 

If an adherend has ‘ink bottle’ pite in ita surface, 
that is, pite the redii of which increage with depth, 
then ıt is almost imposmble to get good jointe because 
the capillary driving pressure 18 60 small. Such “mk 
bottle’ pite can be produced in wood, as Dr. M. GJ M. 
Pryor has shown (unpublished work), where the ends 
of the cells have been burred over; the remedy, 
discovered Mr. C. A. A. Rayner" before the 
Second World War, and which was made mandatory 
during the War after serious aircraft accidents, is to 
sand the wood first. An important cause of 
failure m gluing wood is the use of an adhesive) that 
solidifies too slowly; a starved jomt will then be 

with most of the glue in the wood mstead 
of at the interface". 

The tiny air bubbles trapped by the adhesive in 
the surface of an adherend are bably of great 
significance in adhesion. The'stability of such air 
bubbles is inftuenced the shape of the pit and by 
the angle of contact. a wetted plane surface the 
liquid wil ‘pinch aff” air bubbles but, if the bubble 
makes a finite angle of contact, en ee ae 
a large size before becoming unstable. It is ous 
but not difficult to te the influence of contact 
angle on the of ar bubbles tra in pits of 
various kinds and sires!*, and some of the results are 
shown in Fig. 1. Although these bubbles may be too 


ub ee The excess 
an wr bubble of mde F ia ST, whero Tis ths 
surface tension; as & consequence, the pressure 
becomes ag r tends to zero, so that formation 
of new air bubbles tends to be and it is 
nine c uM eee eee This 
the case using water saturated 
bon dioxide. The growth of the 


bubble is a ervey making e dieran 


Ordinate proportional to yvr 





Contact angle 


Hg L Erlatlani. betwenn onse 


oh progressivo place. 

AP an 10 em; B, 45* oonlcal 

45° conical pit, r =} = 107* am; us Sd am: 
r= 100m ,J = 107* cm. (r = radius, I = depth) 
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cinematograph film. Fig. 2 is a reproduction of a 
single frame from such a film; it shows a polished 
ee ee ia d plate 
on the right lymg horizontally and immersed in 

‘soda water’. Letters G and P had been previously 
marked out on the glass and ‘Perspex’, respectively, 
in the form of little conical pite. There are a few 
bubbles on the mostly in the G pite and at the 
been aocidentelly smeared with 

ing. The ‘Perspex’, on the 
other Baad is covered with bubbles the diameters 
of which reach 3 mm. 

Such moving pictures provide a vivid impression 
of why it is so difficult to make strong joints to 
hydrophobic surfaces with hydrophilic adhesives, 
and why cavitation is so much more pronounced on 
a hydrophobic than on & hydrophilic surface, and 
why polytetrafluoroethylene is both such an effective 
anti- ing agent in vacuum distillation of liquids 
and such a good material for the surfaces of skis. 
The only way to glue Eer materials such as 
tyethylene**, rubber and 

c glues is to make their 
wottablo, eMhongh Pome of thas: materials 
can, of course, be glued with solvents that 
eventually diffuse into the adherend. If lap jointe 
between ‘Alolad’ stripa, 1 in. wide with 1 in. over- 
lap, are made, with an adhesive consisting of poly- 
ethylene sheet coated on both sides with an epoxy 
adhesive, the resulte shown in Table 1 are obtained. 


(right) 


Table 1. Strength (Ib.) of lap joints made with: 
untreated polyethylene flamed polyethylene 
150 920 
150 600 
100 650 
150 780 
150 800 
200 750 

Mean: 166 Ib. 


Moan: 750 Ib. 


Rubber can be treated by brief immersion in oon- 
oentrated sulphuric acid;  polytetrafluoroethylene 
requires immersion in a solution of sodium in liquid 
ammonia. 

By subjecting pieces of polyethylene sheet to 
increasing times of immersion in chromic acid, oon- 
tact against water can be obtained varying 
from about 90? to about 40°, and the joint strengths 
of one lap jointa are shown in 8 plotted 
against the contact angle. By comparing . 9 with 
Fig. 1, one gees that there is a similarity between the 
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observed joint-strength and the computed value of 
l/4r. The givee support to the suggestion that 
dete bic surfaces make poor jointa because the 
bles act as nuclei for crack propagation. 

"oho stie sos uin à Bue Jont Porn exte 
load are usually complex. For example, neither the 
lap joint nor the butt joint produces a uniform stress 
in the glue. The way that the adherends are deformed 
under load is just as important as the manner in 
which the glue behaves. That is why a given glue 
wil give widely differing strength figures with 
different materials, or with different types of joint, 
even though oocurs in the glue. A review of 
this aspect of ion is given in Chapter 4 of ref. 7. 


Adhesives for Metals 


The application of the principles described above, 
as well as the availability of plastic materials that 
can be-crogs-lmked or polymerized without evolution 
of volatiles into strong solids, has provided the ar- 
craft engineer with quite new posmbilities of oon- 
struction. In thin gauges suth glued joints can be 
far stronger than riveted or spot-welded joints. But 
of greater significance is the greatly improved fatigue 
reaistance obtainable ; the fatigue strength of riveted 
structures is much inferior to that of comparable 
glued structures!’. As a corollary, the fatigue strength 
of riveted joints can be greatly improved by local 
reinforcement with a glued-on lamination. 

ES rian ae aig eli pup oa 

fatigue failure and & new freedom in 
donne It enables him to thicken up & structure by 
lamination, without the expense of machining from 
the solid, and without fear of the rapid crack prope- 
on to whioh integral structures are subject!*. 
tstanding examples of glued structures are to be 
found in such machines as the de Havilland ‘Comet’ 
and the Fokker ‘Friendship’. 

The development of strong gluee for metals has 
also made possible a new type of construction in 
which two outer skins are stabilized by a honeycomb 


Nominal failing stross (Ib./1n.?) 





Contact angie 


Variation of tense strength of ‘Araldite’ 
Fie oe rire e a aot wates agains polyethylems) 
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core of metal. This construction is of great value 
wherever the loads on a structure are amall in relation 
to the required size, as in a fuselage, in the control 
surfaces and in the outer portions of the wing of an 
aeroplane. The advantages of this type of structure 
are a considerable gain in the ratio of strength to 
weight, and the complete stabilization of the skms 
right up to the poms of collapee. A fuller account of 

ives in aircraft construction has been given 
elsewhere!*. 

Tam rer mda W HR 
Research, Ltd., as well as to Dr. J . 8. Courtney-Pratt, 
for their assistance in this article. Mr. 
Doble, Mr. R. D. Marsh and Dr. J. T. Martm in 
particular helped m devising the lecture demon- 
strations, and Mr. G. B. Neumann assisted me both 
in the lecture and by his systematic preparatory 
work. 


? Lelio, J., Tülook's Pkil. Mag., 14, 201 (19012). 
* Tabor, D., Report’ on Progress of Applied Ohemistry, 88, 021 (1061). 
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Dr. L. H. Lampitt 


Ix the death of Leslie Herbert Lampité on June 3 
applied science has lost an enthusiastic and mspiring 
personality. 

He was born in Warwickshire on September 380, 
1887, and in 1908 at the University of 
Birmmgham with double first-class honours, in 
chemistry and biochemistry. In 1911 he became 
chief chemist of La Meunerie Bruxelloise, a 
which he held until the outbreak of the First World 
War. Hoe served with the Army in France through- 
out the War. 

In 1919 Dr. Lampitt began what was to be his 
life's work, namely, the direction of the laboratories 
of J. Lyons and Co., Ltd. To understand the part 
that science could play m a great food firm required 
viaion in those days, and the present fine laboratories 
and servioe—rapidly developed from humble begm- 
nings under his a tribute to the 
creative genius foresight of ther founder. He 
Pees p Eno a ea IS 

Dr. Lampitb was keenly interested in new scientific 
and technological developments and would travel 
any distance $o i te new processes or to discuss 
mutual problems with sclentiste abroad. It is not 
surprising, therefore, that he became an international 
figure in the world of chemistry. He was particularly 
active in the International Union of Pure and Applied 
Chemistry, of which he had been honorary treasurer 
since 1945, and in the décade he served on a 
number of Unesco and o international committees. 
He was also chairman of the organizmg committees 
of several international scientific congresses, moluding 
that of surface activity held in London in the spring 
of this year. During recent years the mternational 
aspects of chemical documentation also claimed his 
attention.  . 

In Great Britain, Dr. had been honorary 
secretary of the British National Committee for 
Chemistry, chairman, of the Ohemical Council, chair- 
man of the Bureau of Abstracts, and had held office 


m many of the scientific societies of which he was a 
member. 

His activity was in the Society of Chemical 
Industry, of which he was a past-president. At the 
time of his death, he had been honorary foreign 

of that Society for a number of years. In 
1932 he stimulated the formation of the Food Group 
of the Society and became ita first chairman, and in 
1851 he became first chairman of the Society's 
Overseas Section, which was also formed ag & result 
of his enthusiasm. He was awarded the Society's 
Medal in 1948 and was the first recipient of the 
Society’s International Medal in 1950. He received 
the Royal Society of Arte Silver Medal m 1947 and 
the Lavoisier Medal of the Société de Chimie Indus- 
trielle in 1950. He had held a number of leotureghipe 
and had published numerous papers on chemical and 
biochemical subjects. 

Dr. Lampitt was a freeman of the Orty of London 
and a liveryman of the Worshipful Society of 
Apothecaries of London and of the Worshipful 
Company of Horners. 

Altho Dr. Lampitb was always at heart a 
scientist, had & number of other interests. Hand 
in hand witb his science went his religion. Durng 
his Brussels days he was a licensed lay reader and 
held office in the English Section of the Y.M.O.A. ; 
at the time of his death he had been vicar’s warden 
at the Church of St. Mary-on-the-Hill, Harrow, for 
many years. 

In his younger days Dr. was a keen 
sportaman, playmg for H his University in the football 
and cricket first elevens. He never lost his interest in 
drama, both amateur and professional, and was & 
devoted gardener. He took go pleasure in hos- 
ae cen 

edis a a Dod Brandy ll 
cerne Wield far io LosBamity and auod £sTomaLin 
and essential kindliness, no legs than for his scientific 
achievements. He is survived by his wife and his 
son. E. B. Huanums 
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Horticultural Chemistry at Bristol : 
Prof. T. Wallace, C.B.E., F.R.S. 


AT the members’ meeting at the Long Ashton 
Research Station on July 17, the chairman, Capt. 
D. M. Wills, announced the retirement of 
the director, Prof. Thomas 


eight years 

in 1919, Prof. Wallace became 
1923 and, in 1948, was made director of the Station 
and professor of horticultural chemistry in the 
Universy of Bristol The best known of Prof. 
Wallace’s many contributions to horticultural science 
are his studies of the effecta on plant growth of 
deficiencies and excesses of the mineral nutrient 
elementa. Started m his early days at Long Ashton 
as sand culture experiments to determine the major 
nutrient requirements of fruit trees and bushes, these 
were later to embrace all the oasential elementa for 
both agricultural and horticultural oropa. His con- 
tributions in this field are epitomixed in “Diagnosis 
of Mineral Deficiencies in Plants by Visual 

a Colour Atlas and Guide’’, first published in 1043 
and issued in an enlarged second edition in 1951. 
Prof. Wallace’s position as an authority on trace- 
element nutrition of plants was recognized the 
establishment, under his direction, of the Agri 
Research Council’s Unit of Plant Nutrition (Micro- 
Nutriente) at Long Ashton. 

Most of his research work has been concerned with 
problems of mmmediate importance to growers, and 
his close links with the agricultural and horticultural 
industries have ensured the rapid translation of his 
findings into practice. The acoeptance of his recom- 
mendations for overcoming marginal leaf scorch by 


able for fruit-growing. 
practical application were those on lime-induoed 
chlorosis, on the alassiflcation of fruit soils, and on 
the effecta of manurial and cultural treatments on 
fruit quality. Under Prof. Wallace’s the 
staff at Long Ashton has been imoreased threefold, 
while the buildings and facilities have been con- 
stantly extended. His combination of administrative 

ity with knowledge of horticulture has led to 
heavy demands for his services on committees of the 
ALinistry of Agriculture and the Agricultural Research 
Council, particularly during the post-war reorganize- 
tion of the research and advisory services and in the 
establishment of the National Agricultural Advisory 
sara iraque T stations. These 


qualities were further recognized by his appoinsment 
in 1953 to membership of the Agricultural Improve- 
ment Council. 


History and Philosophy of Sclence at University 
College, London: Prof. Douglas McKie 


De. Doveras Makin, who has just been appointed 
to the chair of the history and philosophy of science 
at University College, London, of which he is a 
Fellow, has been associsted with that College 
throughout his academio life. After a 
career as a student of chemistry, cuhmmating in the 
award of the Ramsay Medal, he was attached to the 
Department, of which he now becomes the head, soon 
after ite inoeption under the name of “History, 
Principles and Methods of Science” in 1924. From 
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that time until the outbreak of the Second World 
War in 1989 he was the only full-time member of the 
staff of the Department, the head of which was the 
late Prof. A. Wolf, who also occupied a part-time 
chair at the London School of Koonomics. MoKie 
was thus mtimately mvolved in the successive 
expermmental stages through which the Department 
passed in ite pioneer effort to establish a new and 
important subject as & regular university disciplme. 
During the War, when the work of the Department 
was necessarily almost entirely suspended, ho assisted 
in the teaching of chemistry, and on ite resuscitation 
with & greatly increased staff in 1945, he became & 
reader and took a prominent part in reaping the 
fruits of his earlier labours. He now assumes the 
control of & stable and successful Department with 
the of & unique experience. MoKie’s oon- 
tributions to knowledge have been concerned chiefty 
with the history of chemistry and the early history 
of the Royal Society. He has given special attention 
to the work of Lavoisier, on whom he has written a 
standard treatise ; and he is taking an active part m 
the publication of Lavoisier's correspondence and the 
identifloation and preservation of his apparatus. 
The Royal Sodety of Canada 
TH seventy-fifth anniversary meeting of the Royal 
Society of Canada was held in Ottawa during June 
10-12. A symposium on “Our Debt to the Future” 
occupied each afternoon, and the final address was 
given by His Exoellency the Governor-General at 
dinner on the evening of June 12 (see p. 259 of this 
issue). Sections of the Society held meetings in the 
morning only. Section III (Mathematical, Chemical 
and Physical Sciences) held a symposium on “Sym- 
metry”, introduced by ite president (Prof. H. 8. M. 
Coxeter), who discussed crystal and ita 
ions. Section IV (Geological Sciences) met 
under the presidency of Prof. H. C. Gunning and 
held & on “Hydrology”. Section V 
(Biological Sciences) was addreased by ite president, 
W. H. Cook, on “Research in the Biosciences: a 
Mid-Century Perspective", and by Prof. T. W. M. 
Cameron on “Parasitology and the Arctio" ; & post- 
humous paper by Prof. G. Lyman Duff on the 
“Etiology and Pathogenesis of Arteriosclerosis’”’ was 


algo ted. 

Officers of the Society for the year 1957-58 were 
elected as follows: President, Prof. T. W. M. 
Cameron; Vice-President, Pierre Daviault; Hon. 
Seoretary, O. P. Stacey; Hon. Associates Seoretary, 
Guy Sylvestre; Hon. Treasurer, N. E. Gibbons; 
Hon. Editor, G. W. Brown; Hon. Librarian, W. K. 
Lamb.  Offoers of the scientific sections are as 
follows. Section III: President, Leo Marion; Vice- 
President, Prof. G. M. Shrum; Seoretary, Prof. A. D. 
Misener. Section IV: President, H. O. Rickaby ; 
Vice-President, L. B. Russell; Secretary, 8. C. 
Robinson. Section V : President, Prof. W. R. Camp- 
bell; Vice-President, N. H. Grace; Secretary, J 
Gibbard. 


Council for Overseas Colleges of Arts, Science and 
Technology 


As announced in an answer on August l to 4 
question in the House of Commons, the Council for 
Overseas Colleges of Arta, Science and Technology 

has been formed to*replace the existing Advisory 
Ore ribs an Colonial Galegoa of Asta! Beets and 
Technology. The Advisory Committee was set up 
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in 1849, and has ginoe then fostered the development 
of the Royal Technical Oollege of East Africa in 
Nairobi—which was officially opened by Princess 
Margaret last Ootober—of the Nigerian College of 
Arta, Scjence and Technology with branches in the 
three regions of Nigeria, and of Kumasi College of 
Technology, in Ghana. It has also assisted with the 
development of Fourah Bay Oollege in Sierra Leone, 
and with the setting-up of the Smgapore Polytechnic. 
: The Committee is advising on the establishment of 
technical colleges in the West Indies. As Advisory 
Committee on grants for higher technical education 
under the Colonial Development and Welfare Aota, 
it has always worked in close contact with the 
Colonial Office. 

The chairman of the new Council is Sr David 
Lindsay Keir, master of Balliol College, Oxford, who 
was chairman of the Advisory Committee. Ita other 
sixteen members, who were also members of the 
Advisory Committee, inclide prominent educationists 
with wide experience of education in the overseas 
territories and leading figures in the field of technical 
education in the United Kingdom; provision has 
also been made for three co-opted members to be 
added to the Council. Payment for the Counail’s 
secretariat and overhead expenses is made largely 
from Colonial Development and Welfare funds. The 
main function of the Oouncil is to advise the Secre- 
taries of State for Commonwealth Relations and for 


qualifications (not, normally, university degrees) and 
which encourage research—including colleges which 
offer, in addition, courses of a lower standard. It 
will be ready to assist in the recruitment of staff, 
and to advise on matters of academic pohoy. It will. 
also-seek to stimulate the interest of technical and 
other institutions in the United Kingdom im the over- 


liaison with the Advisory Committee on Education 
in the Ooloniee, with the object of relating the work 
of the Colleges to that of other educational institu- 
tions, particularly those giving trade and technical 
training. 


The Journal of Solar Energy Science and Engineering 


PUBLICATION of a new journal intended to cater 
for the growing interest in practical developments of 
the utilization of solar energy (Journal of Solar 
Energy Sotence and : Pp. 64. Subserip- 
tion rate: 10 dollars per year. Phoenix, Arizona: 
Associstion for Applied Energy, 1957) commenced in 

of the First World 
Syminoation oi Apolisd Balas Fineray elc th Aron, 
1955. The first issue contains articles describing & 
wide range of solar energy applications. Variation of 
solar radiation and an analysis @f the effecta of season 
and orientation of the Sun; latitude, altitude and 
cloudiness at the place of reception are the subjects 
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of two papers of importance ın assessing the potential 
value of heat collectors. A contribution from Russian 
scientista describes experiments in the U.8.8.R., and 
the projected design of a solar boiler of steaming 
capacity about 12 tons per hour. Other papers are 
concerned with photosynthesis, the design of šolar- 
furnaces and the uction of cold by solar radiation. 
A review of world research activities on solar energy 
and abstracts from the literature forms a useful 
guide to present developments. ; 
Volume 1, Nos. 2 3, lished in July 1957, 
have been combined as the i of the 1057 
Symposium at Phoenix on Solar Furnaces. A ool 
lection of twenty papers describes various applica- 
tions, the principles of deeign and methods of control, 
industrial and economic factors m their use. The 
present largest mirror, 35 ft. in diameter, is at Mont- 
louis in the Pyrenees, under the direction of M. 
Felix Trombe, but mirrors up to 100 ft. in diameter 
are being designed by the Stanford Research In- 
stitute. These solar furnaces are used mainly for 
research on the properties of materials at tem- 


nuclear developments. This valuable survey indicates 
that solar furnaces have many regearch applications 
in localities where solar radiation is intense, but- the 
dévelopment of these for routine manufacturing 
processes is still a matter for the future. 


Tower for Optical Testing 

Toa manufacture of telescope mirrors requires 
extensive optical testing of the reflecting surfaces: 
In the past this has been performed in a horizontal 
tunnel with the mirror standing on edge. This method 
proved satisfactory for mirrors of moderate size, but 
for very large mirrors & still better technique was 
desired. The use of a horizontal tunnel has the 
disadvantage that the mirror in ita cell is not sup- 
ported in the same manner as it would be im the 
completed . To overcome this di ; 
Bir Howard Grubb, Parsons and Co., Ltd., of Walker- 
gate, Newcastle upon Tyne, have constructed a 
tower, 100 ft. high, for the optical testing of large 
mirrors. The mirror under test is supported hari- 
xontally at the bottom of the tower. A-number of 
floors at various heights inside the tower provide 
access to the optical axis of the mirror; each floor 
has & central hole through which the light beam may 
pass. Special precautions are bemg taken to ensure 
constant temperature conditions inside the tower. 


International Abstracts of Biological Sciences 


Last October it was annoynoed (see Nature, 178, 
726 ; 1956) that the Council of Biological and Medical 
, Ltd, to 


ments in the character of the journal. 
now include a wider range of subjects and they also 
cover the Russian literature. The melusion of sub- 
jecte not previously covered has been promoted by 
the appomtment to the Council of representatives 
from the Society for Experimental Biology. A variety 
of other improvements have also been incorporated, 
and International Abstracts of Biological Sctences now 
provides a I ing service for the 
experimental and biochemical aspecte of biology. 
The journal is published by the Pergamon Press for 
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the Council on a non-profit-making besis. All 
inquiries, and offers of help m abetractmg (especially 
from those with a knowledge of Russian), should be 
addressed to the Fiditomal Offices, International 
Absiracis of Biological Sovences, Pergamon Press, 
Ltd., 4-5 Fitzroy Square, London, W.l. 


British Museum (Natural History) 


Mors than two hundred years ago Hans Sloane 
bequeathed his famous collection representing all 
branches of natural history, as well as manuscripts, 
coins and antiquitues, to the nation. From this ool- 
lection, the Cotton Library and the Harley collection 
of manuscripts, grew the British Museum. Before the 
Museum was & century old ıt had grown so big that 
the removal of the Natural History Departments to 
another site was inevitable; in 1881 the British 
Museum (Natural History) was opened to the public. 
To-day the Museum has neerly four acres of gallery 
space in which exhibita are set out in & form which 
makes nonsense of the dry-as-dust aura so often 
attributed to museums. A short guide to the 
exhibition galleries has recently been published (pp. 
vi+80. London: British Museum (Natural History), 
1957. le. 0d.), which not only helps the visttor to find 


his way around the Museum but also helps him to. 


seo how the Trustees are constantly changing the 
Museum's face to meet changing conditions. In the 
Central Hall, for example, preparations are now 
being made for & series of exhibits to explam 
evolution. In the Mineral Gallery and Balcony a 
special exhibition in connexion with the ourrent 
antarctic expeditions and the International Geo- 
physical Year shows examples of rocks collected by 
earlier antarctic expeditions; conditions of life and 
work in the antarctic are also illustrated. 


Sclence In Burma 


Pant of the Four-Year Plan for Education in 
Burms is & scheme for the improvement of science 
teaching. This includes the formation of science olube 
to stimulate out-of-school interest and the pre- 
paration of exhibitions for schools. Science advisers 
who run olubs in three high-schools, two in Rangoon 
and one in Taunggye, have recently recerved gifts 
from the Asia Foundation in the United States of 
radio transmitters and receivers, model telephones, 
model steam ongmes, instruments to measure 
humidity and astronomical charts. The gifts were 
received by U. Kaung, director of education in 
Burma,  Enoouragement in setting up the science 
clubs has been given by members of the Unesco 
Technical Assistance team in Burma. 


Sheffleld Interchange Organization 


AT the recent annual general meeting of the 
Sheffield In Organization (SINTO), which 
is responsible for the pooling of scientific literature 
m the Sheffield area, it was reported that a recent 
survey had revealed 4,500 files of scientiflo journals 
in the thirty-nine co-operating libraries, covering 
2,500 separate titles. Members agreed to amalgamate 
some of the duplicated files so as to save space and 
binding ooste. Three new research bibliographies 
were produced durmg 1956-57 by the Science and 
Commerce Department of the Sheffleld City Libraries. 
These were No. 62, "The CO, Prooese" ; No. 63, 
“The Strength of Single Metal Crystals" ; and No. 64, 
“Ceramic Tools". Use made of the interlendmg 
facilities continues to increase, and last year members 
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lent to each other 3,272 items. While the Science 
and Commerce Department contmues to lend most 
of these publications, research and institutional 
libraries in Sheffield lent 886 items compared with 
659 items in the previous year. 


Morphology and Cytology of Linseed Autotetra- 
plotds 


INDUGED autotetraploids of three strains of linseed, 
Linum usitatissimum L., have been studied by K. K. 
Pandey (Lloydia, 19, 245; 1950) to observe their 
comparative morphological and oytogenetical be- 
haviour. Considerable differences in the fibre bundles 
of drploid and tetraploid strains were noted, the 
latter being commercially inferior. -A conspicuous 
difference in reciprocal crosses of tetraploids is 
thought to be due to the incompatible genetical con- 
stitution of the female parent. Crosses between 2n 
and 4n plante showed that they were highly incom- 
patible. This is of great economic significance as it 
ensures the purity of the tetraploid strams. In 
cytological studies about 47 per cent of the tetra- 
ploid plante were found to be aneuploids. In studies 
of meiosis, various irregularities were observed. Of 
the aneuploids, only 68-chromoeome plante produced 
a few seeds. Among the factors conmdered to be 
jointly responsible for sterility m tetraploid linseed 
were meiotio abnormalities in pollen mother cells, 
failure of embryo-sace (70 per cent) to attam a fully 
mature, 8-nucleate stage at fertulixation, presumed 
defective anther dehiscence (about 10 per cent) 
which makes self-pollmation difficult, failure of the 
B rude fertile pollen grains to germmate, and 
abnormalities in a large proportion of the pollen 
tubes, many of which burst or aborted durmg their 
way down the style. 


International Lunar Society 


For many years amateur astronomers have been 
interested in selenographical studies, and many 
astronomical societies have lunar sections. The 
International Lunar Society was founded m 1956 
with the object of co-ordinating the work of lunar 
observers. Dr. H. P. Wilkins 1s the first president 
of the new Socisty. A journal, Revista de la 
Sociedad Lunar Internactonal (International Lunar 
Society, Secretary, Prof. Antonio Palurie-Borrell, 
Diputacion 387, Barcelona), 1s to be published at 
intervals of sx months. The first issue, which 
appeared in March, contains five articles on various 
aspects of selenography. The articles in the Revista 
are in English, with summaries in French, German 
and Spanish. 

“Regard the Earth” 

Somoors, and secondary school pupils in particular, 
will be especially indebted to Dr. R. Fraser and to the 
Science Club for the inexpensive but excellent and 
comprehensive scoount of the International Geo- 
physical Year which has been published under the title 
‘Regard the Earth" (Pp. 24. London: Science 
Club, 5 Great James Street, W.C.1, 1057. Y 2s. 6d.). 
The International Geophysical Year began on July 1 
and will last for eighteen months. Durmg this time 
scientists from some fifty-five nations will be engaged 
in & great 00-0 ive enterprise to make an exten- 
sive and exploration of man’s environment, 
of the Earth’s atmosphere, crust and core. The work 
has been divided into ten main sections : meteorology, 
oceanography, glaciology, ionospheric physics, geo- 
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magnetism, the aurora, coamio rays, seismology, 
gravity, and latitudes and longitudes. Without a 
trained guide it may be difficult to the essential 
aims and the methods to be emp in the inter- 
national project. As administrative secretary of the 
International Council of Scientific Unions, the body 


which is ible for the organization of the 
Geo i ear, Dr. Fraser is probably unequalled 
im capacity of such a guide, and ' the 


"Earth", small, illustrated guide book which he 
has written, clearly explains why 1957-58 was chosen 
for the project and what i ivi 


Meri tment of Northern Affalrs and National 
esources : Appointments 


Tma following appointments in the Canadian 
Department of Northern Affairs and National 
are 


Branch; and Dr. J. 8. Rowe, senior research officer 
at the Winnipeg office of the federal Forestry Branch, 


at the 


the Inorganio Chemistry Laboratory, University of 
Oxford. 


Paul Instrument Fund Committee Awards 


Tus Paul Instrument Fund Committee has awarded 
the fo i grants : £2,075 to Dr. E. T. Hall, senior 
anh Gee at the Research Laboratory for 
Archmology and the History of Art, Oxford, for the 
construction of an apparatus with which magnetio 
measurements may be made of archwological material 
and for the development of an instrament for applying 
the method of neutron activation is to archmo- 
logical problems; and £2,600 to Dr. O. N. Smyth 
and Mr. F. Y. Poynton, working at the Northampton 
Polytechnic, London, for continuation of the con- 
struction of an ultrasonic microscope for which a 
grant was made in Deoamber 1954. 
The Paul Instrument Fund Committee, composed 
of representatives of the Royal Society, the Physical 
Society, the Institute of Physics and the Institution 
of Electrical i was set in 1945 “to 
receive applications -from British jects who are 
research workers in Great Britain for grants for the 
' design, construction and maintenance of novel, 

unusual or much improved types of physical instru- 
for investigations in pure or 
applied physical science". i 
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Announcements 


Dm. Farrz A. LIPPMANN, who received a share of 
the Nobel Prize for medicine and physiology in 1958 


Pror. W: C. SrAprm, professor emeritus of research 
medicine in the University of Pennsylvania, has been 
awarded the Prise for 1957 by the College 
of Phymoians of Philadelphia, for his major contribu- 
tions to knowledge of carbohydrate metabolism. 

Tau Low Temperature Gro of the Physical 
Society and the Institution of Chemical Engineers 
are jointly organizing & one-day conference on 
“Recent Developments in Industrial Low Tem- 
perature Gas Separation’, to be held on November 26 
at the Royal Institution, Albemarle Street, London, 


Secretary, Institution of Chemical Engineers, 
16 Belgrave Square, London, 8.W.1. 


, Bri Manage- 
ment House, 80 Fetter Lane, London, E.C.4. 
Tas annual conference of the Society of Leather 
Trades’ Chemists will be held in the i 


THe second conference on “‘Pulverized Fuel”, 
organized by the Institute of Fuel, will be held at 
the Institution of Civil Engineers, Great George 
Street, Westminster, 8.W.1, on November 27-98. 
This conference is mtended to review developments 
i -fuel firing since the first conference m 
to set the subject in focus against the 
und of development in all fuels, 

oo tuse vb Me eR. 
will be sent to thoee enrolling with the A 
i ire Street, Portland 
Place, London, W.1, to whom all inquiries should be 
addressed.. 


in 
1047, and 


Tun fourth Conference of the International Society 
of Boil Mechanics and Foundation Engineering will 
be held eee CODE CEU Enginer, Grat 
George Street, London, 8.W.1, during ugust 12-24. 
The papers to be delivered, which have been pre- 
printed in two volumes of are to be 
discussed in nine sessions, including soil properties 
and their measurement ; techniques of fleld measure- 
ment and sampling; foundations and structures ; 
roads, runways and rail-tracks ; earth-pressures on 
structures and tunnels ; and earth dams, slopes and 
open excavations. Inquiries should be addressed to 
the secretary, A. Banister, c/o Institution of Civil 
Engineers, Great George Street, London, 8.W.1. 
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BRITISH ELECTRICAL AND ALLIED INDUSTRIES 
RESEARCH ASSOCIATION 


ANNUAL REPORT 


HE chairman of the Council of the British Elec- 

trical and Allied Industries Research Association, 
Mr. F. H. Bramwell, refers in the opening paragraph 
of his foreword to the annual report of the Assocation 
to the loas sustamed in the death a little more than 
& year ago of ite director, Dr. Stanley Whitehead. 
Dr. Whiteheed's successor, Dr. H. G. Taylor, took 
up duty on May 1, 1957, the day of the annual 
general meeting of the Assocation. 

During the year under review, the Association has 
transferred the major part of ita research activities 
to new laboratories at Leatherhead, which were 
formally opened by -Lord Mills, Minister of Fuel and 
Power, on June 26 (see p. 260 of this issue). 

The list of reporte issued during the year representa 
all but one of the twenty sections into which the 
Association's work is divided. Much effort continues 
to be devoted to work on dielectrios, but it is stated 
that moreasing preasure on the Association to extend 
ite investigations to cover new dielectric materials 
and processes is tending to reduce the scale and 
scope of the fundamental work on dielectrioe, much 
of which served in earlier years as the foundation 
upon which the present developmenta were based. 
Intensive study is being given to the factors determ- 
ining the electric stress at which di is initiated 
in void-free impregnated. dielectrics. ork is con- 
tinuing on the revision of intrinsio electric strength 
measurement following the discovery, previously 
reported, of electro-mechanioal breakdown. A new 
investigation is in progress to test a hypothesis sug- 
gested by the results of life-testa on paper dielectric 
capacitora, namely, that one of the factors limiting 
life is a distribution of weak spots in the dielectric 
much larger than that corresponding to the known 
number of conducting particles. . 

Progress is reported in theoretical work on elec- 
tronic emission from the metal cathode of an electric 
aro. The spark discharge in uniform flelds is being 
investigated in relation to formation times by means 
of & new technique in which a stabilized d.o. supply 
is used to energize an unpulse generator. Further 
work on gas breakdown at ultra-high frequencies 
has included measurements in sustained oscillatory 
flelds. 

Work on the ratings of transmussion and distribu- 
tion cable includes an extensive programme of fleld- 
teste designed to produce data which will enable the 
fullest utilization of cables to be attained. One aspect 
of the mvestigation is the determination of moisture 

t and consequent drying out in the 
vicinity of loaded cables and the resulting reduction 
in heat dissipation. 

Practical progress in circuit breakers and con- 
tactors has resulted from the work on circuit mter- 
ruption at high vacuum. Work on air-blast orrcuit 
breakers has included the study of the voltage dis- 
tribution across gape in series in multi-break circuit 
breakers. Fundamental theoretical work on the elec- 


trical and thermal processes of the steady-state aro 
has suggested that higher aro temperatures occur 
than had previously been supposed. These pre- 
dictions, which have been confirmed by spectro- 
graphic Measurements, have important consequences 
in relation to the dynamic behaviour of ares in 
switchgear. 

Progress is reported in the several branches of 
work on flame-proofness and intrinsic safety. Among 
these may be mentioned measurements made simul- 
taneously at four points of the transient pressure 
associated with ions m the 800 h.p. motor at 
the Safety in Mines Research Establishment, the 
machine runnmg at normal speed. 

Work continues on the extension of steam tables to 
750° C. and 15,000 Ib./sq. m., and it is noted that 
these researches provi & substantial contribution 
to the Fifth International Conference on the Prop- 
erties of Steam held in London in July 1956. The 
programme of work on the creep and corrosion 
resistance of steel for high temperatures continues, 
and mention is made that the test rig for the investi- 
gation of steampipe welds which was being mstalled 
at Brimedown power station is now in operation. 

The Association has long been concerned with 
work on electrical interferenoe. The authoritative 
work on inductive interference which has been in 
preparation for some time is now in process of 
publication. 

In the field of rotatmg machines, a new theory of 
tooth ripple flux penetration into lammated pole 
faces has been developed and has been substantially 
confirmed by experiment. 

The analysis of the behaviour of power systems 
under steady-state and transient conditions will be 
greatly facilitated by the completion of the network 
analyser which is now in partial operation in the new 
laboratories. 

It is interesting to note m passing that the one 
section of the Association’s work not represented by 
publications is that ing with the transmission of 
power at high voltages. Much of the activity of this 
section has been devoted in recent years to studies 
of high-voltage direct-current transmission. This 
work had been in abeyance during the past year, but 
it may well be that the decision to utilixe high-voltage 
direct current for the croes-Ohannel power link with 
the Continent will revive activity i this fleld. 

It is noteworthy that, at the begmning of the 
report, mention 1s made of possible future restriction 
of the Association’s development in the absence of 
increased financial from industry. The 
opening of the Association’s new laboratories should 
provide & powerful stimulus to the industry to give 
increased to the work of an sasociation 
which, during the past thirty years, has made-a 
major contribution to the advancement of knowledge 
and to practice in the electrical engmeering fleld. 

J. GREIG 
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FORESTRY IN THE COMMON- 
WEALTH 
- 


HAT forestry, as a serious piece of admmistra- 

tion, has been taken up-by the British, the annual 
forestry reporte for the Dominions, Oolonies and 
former Colonies or Protectorates give full evidence. 
As instances, the report of forest administration for 
1954—55 for the Western Region of Nigeria (pp. ii+ 28. 
Lagos: Government Primter; London: Crown 
Agents of Oversea Governments and Administrations, 
1950. 9d.), and those of the Federation of -Malaya, 
British Guiana and the Sudan may be quoted. 
From the forestry pomt of view, the division of 
Nigeria into three separate regions is unfortunate, 
since forestry management will become more costly, 
and for the country as a whole may become more 
difficult. In a foreword to the report, the Minister 
of Agriculture deplores the scarcity of suitably 
educated young Nigerians to fill poste in the Depart- 
ment, and he expresses the hope that the educational 
facilities at t avaiable will produce candidates 
capable of taking & forestry degree at a university. 
A new and important departure is being undertaken 
in the development of small plantations carrying both 
timber trees and an under-crop of cocoa or rubber, 
a notable piece of work which will require a fully 
trained staff for its supervision. It has recently been 
decided (Federation of Nigeria. Annual Report on 
Forest Research and the Forest School, 1954—55. 
Pp. 16. Lagos: Federal Government Printer, 1957. 
98d. net) that all aspects of forestry research in 
Nigeris should be the concern of the Federal Depart- 
ment of Forestry and the application of such know- 
ledge should be the concern of regional departments, 
the latter bemg accorded permission to engage in 
whatever research they desired in accordance with 
funds available. 

The on the Federal Forest Administration 
of the Federation of Malaya for 1955 (by D. 8. P. 
Noakes. Pp. ii+93+6 plates. Kuala Lumpur: 
Government Printer, 1956. 2 Malayan dollars ; 
4s. 8d.) is of considerable interest. In spite of 
the internal troubles of the past years, the Forest 

t has been able to proceed with ite work, 
as the first part of the report well shows. It deals 
with the operations of the Federal Section of the 
Forest Department, which embrace research, educa- 
tion, engineering (forest), departmental trading in 
forest produce, local timber supplies and the export 
trade. The second part treata of the departmental 
work throughout the Federation. 

The report of the Forest Department, British 
Guiana, for 1955 (pp. 82. Geo : Government 
Printer, 1957) shows the Department still in a 
difficult stage of progreas due to the shortage of 
senior staff. A development programme is shortly to 
be introduced, but only one scheme of the Central 
Timber Manufacturing Plant has proceeded according 
to plan. It would appear that the most important 
part of the planning would be for the trainmg of 
staff for sylvicultural work in the forests. The report 
for the Sudan mi of i : Forests 
Department. Report for the period July 1954 to June 
1955. Pp. iv+75. Khartoum: Department of 
Forests, 1956) owes much to the work of the former 
British forest officer. As regards forest policy, the 
introduction of control of fellis formerly made at 
will by the ion of the country, the prohibition 
of felling in forest reserves without a licenoe, and 
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control of fellings for village needs are to the good. 
These are departures which are essential in the 
intereste of so arid a country as the Sudan and 
perhaps & native administration has found it easier 
to introduce them. 

The activities of the Forest Research Institute of 
New Zealand (New Zealand Forest Service. Annual 
Report of the orest Research Institute for the year 
ending 31 March, 1950. Pp. 88. Wellington. 


- Government Printer, 1956) have made continued 


progress, and two major objectives have been achieved 
in the completion of fleld-work for the National 
Forest Survey of production forests and the formation 
of the Forest Biology Survey. Sylviculture members 
of the staff appear to be deficient, a curious anomaly, 
since gylviculture is the basis of the whole of f 
practice. Requests from conservancies for advice and 
assistance prove the value of the Institute. 


THE PHYSICAL: SOCIETY 
REPORT FOR 1956 


T report of the council of the Physical Society 
for the year ending December 81, 1956, together 
with the report of the honorary treasurer and the 
accounts and balance sheet, were presented to the 
annual meeting of the Society held at the Science 
Museum, London, on June 4, and and the 
composition of the new council for 1957-58 announced. 
At the extraordmary general meeting which followed, 
approval was given for amendments to the articles 
and rules of the Society to enable the counoil to elect 
Fellows without submission of their names to science 
meetings of the Society. 

Immediately afterwards, Prof. N. F. Mott delrvered 
his presidential address entitled '"The Phymcs and 
Chemistry of Metals", m which he described how 
physical techniques are contributmg to an under- 
standmg of the nature of the metallic bond. Measure- 
ments of diamagnetiam and of conductivity at high 
frequencies and low tem tures enable an i- 
mental determination to be tade of the form of the 
Fermi surface, which indicates how much the form of 
the electronic wave functions varies with direction. 
The behaviour of the magnetic electrons in nickel and 
iron was contrasted. In nickel the s and d bands 
overlap and both contribute to the Fermi surface ; in 
iron the magnetic electrons do not contribute to the 
Fermi surface or to the conductivity. Finally, the 
effect of chemical or bmding forces on mechanical 
properties was discussed. 

The repórb comments on the way in which the 
form of the Society's acience meetings has altered in 
the past few years, from meetings devoted to the 
reading of papers submitted for publication in the 
Society's journals to short conferences on specific 
subjecta at which papers are presented ing on 

of the subject but not neceesarily describing 
work sufficiently advanced for publication. Four such 
conferences were held during the year: “Cloud 
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Physics”, jointly with the Royal Meteorological 
Society, durmg January 4-6; ‘Semiconductors’, in 
conjunotion with British Thomson-Houston Research 
Laboratories, during April 10-12; ‘Ihe Physics of 
Gas Flow at Very ", at the University 
of Manchester, during July 16-17; and "B- and 
Y-Ray Spectroscopy and Related Topica’, at the 
University of during December 17-19. 
It ia planned to hold six or seven conferences annually. 
The arrangement to hold jomt colloquia on electron 
physice open to members of the Institute of Physics 
and of the Somety was continued, and two meetings 
were held. The annual Fellows’ luncheon, which was 
attended by about one hundred Fellows, was again 
held on the opening ig on the annual exhibition of 
scientific instruments and tus. The fortieth 
Guthrie Lecture was deli (the late) Sir Francis 
Simon, who gave a historical survey of the third law of 
thermodynamics, and the eighth Rutherford Lecture 
by Prof. P. I. Dee, who spoke on the alpha particle. 

Prof. J.-P. Mathieu was the recipient of the 
eleventh Holweck Medal of the Société Francaise de 
Phymque and the Holweck Prize of the Physical 
Society ; after the presentation, which took place in 
London, Prof. Mathieu delivered the Holweck dis- 
course on the subject of crystalline structures. Prof. 
J. G. Daunt (Ohio State University) received the 
thirty-third Duddell Medal and for his address dis- 
cussed the magnetic refrigerator for temperatures 
below 1° K. (now published in Proc. Phys. Soo., B, TO, 
641; 1957). The twelfth Charles Vernon Boys Prize 
was presented to Prof. G. D. Rochester and Dr. C. C. 
Butler in ition of their work on the discovery 
of the and uncharged V-particles. 

During 1956, the Council states, there was & slight 
increase in the total membership, from 1,978 to 1,999. 
There was an overall surplus for the year of just over 
£1,000, indicatmg the healthy condition of the 
Soeiety's finances, and this is emphasized by the 
balance sheet, which shows that the Society's invest- 
ments, apart from special funds, total more than 
£20,000. Expenditure on behalf of the members 
exceeded income: by about £700, and on general 
activities, consisting mainly of publications and 
science meetings, the Society incurred s loss of nearly 
£1,200 im spite of a generous grant of £1,500 from 
the Royal Society. However, as in former years, 
the annual exhibition of scientific instruments and 
apperatas, through the success in sales of the hand- 
book to the exhibition, brought in a revenue which 
more than counterbalanced the losses. Both halls of 
the Royal Horticultural Society were used for housing 
the exhibrtion. The number of exhibitors was sub- 
stantially the same as in previous years and the 
attendance was again large—more than 16,000. 

Greatly increased interest in the Society’a pub- 
lications during the year is reported. The sale of the 
current numbers of both the Proceedings of the 
Physical Sooiety and the “Reports on Progress in 
Physics” has risen, and there has been a 
imorease in the sale of earlier volumes of the “Reporta” 
and of some of the Society's special reporte, par- 
ticularly the 1954 Bristol conference report on 
“Defects in Crystalline Solids” and the 1954 Cam- 
bridge conference on the ‘Physics of the 
Io ere". A serious delay because of printing 
troubles in the publication of the Proceedings during 
the earlier part of the year has aince been made up. 
Two hundred papers and 111 research notes and 
letters were acoepted for publication; 45 were 
rejected or withdrawn by the authors. Vol. 19 of 
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the “Reporte”, containing nine specialist articles, was 
issued during the summer and separate copies of the 
individual articles were avaiable for purchase. 
Details of the activities of the four Groups of the 
Society, the Colour, Optical, Low Temperature and 
Acoustics Groups, together with a list of the numerous 
bodies on which the Society is represented, are given 
in the annual report. In addition to science meetings, 
the Optical Group held ita summer meeting at the 
University of Exeter; the Low Temperature Group 
held an all-day discussion meeting on the subject of 
liquid helium, and a two-day joint conference with 
the X-ray Analysis Group of the Institute of Physics 
at the Clarendon Laboratory, Oxford, on the subject 
of X-rays and low-temperature crystallography, and 
visited the Low Temperature Laboratories of the 
Royal Radar Research Establishment, Great Mal- 
ven; and the Acoustics Group imoluded in its 
& symposium on lou and & 

isti visitor’s address by Dr. W. E. Kock. 
The officers and council for 1957—58 are as follows : 
- President, Prof. N. F. Mott; Vice-Presidents (in 
addition to those who have filled the offloe of presi- 
dent), Prof. S. Devons, Prof. F. Llewellyn Jones, 
Prof. H. Jones and Dr. K. Mendelssohn ; Honorary 
Secretaries, Dr. C. G. Wynne and Dr. H. H: Hopkins ; 
Honorary Foreign Secretary, Prof. E. N. da C. 
Andrade; Honorary Treasurer, Mr. A. J. Philpot ; 
Honorary Librarian, Dr. R. W. B. Pearse; es 
Ordinary Members of Oounetl, Dr. B. H. Flowers, 

Prof. M. H. L. Pryce and Mr. E. W. H. Selwyn. 


WATER POLLUTION RESEARCH 


HIS review of the report of the Water Pollution 

Research Board for 1956* could start with a fre- 
quently quoted verse from Gray’s “Elegy” about gems 
and flowers, though some might find odd the juxta- 
position of any thought from that poem and sewage. 
The point is that this publication is of a kind liable 
to be ignored by most not directly concerned with 
pollution on the grounds that it is of interest only to 
those who are, whichis not true. The reviewer deems 
it ‘his function to show where and why this 18 not 
true even if, m dwelling on those pieces of research 
that will command interest outside the applied fleld, 
he gives &n unbalanoed picture of the work of the 
Laboratory. 

The ooncentration of oxygen is one of the important 
factors affecting freshwater organisms, but one of 
which the signifloanoe is very hard to assess because 
it often fluctuates considerably and often reaches 
critical values at the most inconvenient times of day. 
Any method of recording it continuously will be 
welcomed by many concerned with both theoretical 
and applied problems ; the Water Pollution Research 
Laboratory has devised two. The first required 
mains electricity which limited its range rather 
seriously. The second, referred to in the report under 
Teview, can be o ted from batteries. 

Phe eei of what mad colens have: Desine 
extensive series of triala are summarized in a table 
which shows at three tem the highest con- 
centration of oxygen at which all fish died in & week 
and the lowest at which all survived for a week. 
Most oxygen was required at the highest temperatures, 


ae rahe gee Sn pt bp ah Tndurtiial tne Ha Water Pollution 
Research 1 the Report of the Water Pollution Research Board 
with the of the Director af the Water Pollution Research 
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and rainbow trout generally: needed more than any 
of seven species of coarse fish tested, which is just 
what anyone would have foretold. Other results are 
more unexpected ; for éxample, trout survived for a 
week at a temperature of 20° C. when the conoen- 
tration of oxygen was only 29-6 per cent of saturation, 
and the most exigent species at this temperature was 
mirror carp, which required 58-9 per cent. Another 
surprise ıs the smalmess of the difference between 
the two figures; at 20° C. the oxygen concentration 
had only to drop to 28-2 per cent of saturation and 
no trout survived for a week. There is much in this 
table for physiologists, ecologista and those charged 
with the care of fishing waters. 

The seraimg effect of weirs has been studied, and 
it has even been possible to find a formula for it. 

The rest of the report will mterest mainly those 
directly concerned with pollution problems. An 
extensive survey of the estuary has been 
made to discover the amount of oxygen that oom- 
bines wrth polluting matter and the amount taken 
by the water from the ar, together with the influence 
of temperature, rate of flow and tidal phenomena on 
these two processes. The hope was that it might be 

i to fmd general principles from which the 
effect of the last three on the first two could be 
predicted. An observer knowing the rate of flow, 
the temperature, and the state of the tides, which 
are easly meagured, could then say how much 
polluting matter could be discharged into the stream 
without causmg total oxygen deficiency and nuisance 
anywhere. The hope has been fulfilled. 

Uptake of oxygen is reduced by synthetic deter- 
gente, though the effect diminishes as the conoen- 
tration of sewage rises. Oetyl alcohol, which is being 
added to reservoirs in oertain parts of the world to 
gee whether it will reduce evaporation, almo depresses 
the rate of oxygen uptake. Substances added to 
prevent foaming m activated sludge plants do not. 

Work on oxygen has been the main preoccupation 
at the laboratory, experience having shown that the 
beat policy is to keep the field of effort narrow, but 
much elee has been accomplished as well The 
toxicity of various substances to fiah has been 
investigated. That of synthetic detergents is reduced 
by the activated sludge process. Ammonia occurs 

uenily in polluted waters and, in those charged 
with sewage, may be the main killmg agent beyond 
the zone where lack of oxygen is acute. Conocen- 
trations of 10-15 perte per million N ammonia affect 
. fish survival considerably. It ooours, too, in effluents 
. resulting from the washing of coke oven gas together 
with phenol, which is leas toxic. The effect of the two 
substances is complementary, and the toxicity can be 
calculated when the proportion of the two is known. 

When the new Laboratory was being planned, a 
site to which large amounts of domestic sewage could 
be supphed was chosen. Research making use of this 
facility is following two lines: the elucidation of the 
Fundamental Remum of cortan Dro ae 
largely empirical in operation ; methods o 
oie sites Hide of auon. To the first 
category belongs a study of the structure of the 
biological film of a percolating filter and of factors 
which modify it; the reviewer wonders whether 

ise names than ‘zooglwal bacteria’, ‘nematodes’ 
and. tozoa’ can be given $o the organisms in- 
vol What exactly happens during the activated 
sludge process is another thing that the staff intend 
to fd out. T. T. Macaw 
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TASTE -AND SMELL 


HE senses of taste and smell from the physio- . 

logical and peychologioel pointe of view formed 
the subject of one of the periodical discussion meetings 
at the Society for Visiting Seientiste, London, on 
May 21. The degree of attention paid during the 
general discussion to psychological rather than to 
physiological factors might be held to indicate that, 
ın certan circumstances at least, the scientist was 
just as mterested in his own subjective psychological 
Pee E a Cee ee Dr. H. 

(University College, London), one of the 

three opening speakers, began by sketchmg-in same 
of the anatomical and phymological background of 
the receptor organs for taste and smell and then went 
on to describe some of his own work and that of his 
associates m this field.  Followmg up the earlier 
discovery that phenylthiouree tastes bitter to some 
people but is apparently tasteless to others, and that 
this varying power of perception was hereditary, _ 
Harms and Kalmus had shown that ths sumple 
genetical difference applies, in fact, to & large group 
of substances containing the CNS group but to no 
others. In a seoond line of work, umng a series of 
feeding experiments with two hives of bees and two 
different food sources, in which use was made of the 
dancing motions of bees as a method of information 
transference, Kahnus, together with C. R. Ribbands, 
had succeeded in confirming von Frisch’s di 
that the bees were able to distinguish the taste of 
bees from their own hive from that of those from 
the other hive. In this case, however, the power of 
distinction was not hereditary. Dr. Kalmus had also 
worked on the power of odour perception in dogs. 
He had demonstrated that a dog which had been 
given the scent of a man’s hands could successfully 
recover & handkerchief soonted in the man’s armpit 
from & number of other handkerchiefs scattered 
about the room, and could trace the man acrogs a 
field m the open air from the scent left on a hand- 
kerchief when the trail was confused by a number of 
other men. In trials mdoors with identical twins the 
wrong twin might be followed instead of the mght 
one, though in the open air there was some indication 
that the right twm might be followed m preference. 
The moet interesting point here seemed to be that 
the dog could recognize a man from his armpit odour 
(on the handkerchief), having previously been given 
only the hand odour, whereas to & human being 
there seamed to be more resemblance. between two 
different armpit odours than between the hand 
and armpit odours of the same individual. This 
seemed to indicate a different and perhaps 
higher power of integration m the dog; Mr. B. 
Babington Smith used the illuminating analogy of a 
musician who might recognize that two sounds 
apparently different to a non-musical ear were in 
fact merely octaves of the same note. 

Mr. Babmgton Smith (Institute of Experimental 
Psychology, Oxford), the second speaker, described 
some work on non-expert consumer preference panels 
composed of undergraduates, in which he had been 
interested rather in the methodology and in the 
reactions of his subjects than in the actual results of 
the testa. The tests were confined to simple paired 
comparisons on red wine and chocolate, though Mr. 
Babington Smith did not stress the actual results 
beyond rather mischievously suggesting that there 
was some indication that the more intelligent people 
preferred plam to milk chocolate. The incidental 
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results were more illuminatmg. Though consistency 
was generally aimed at, an individual's reactions, ıt 
appeared, were seldom completely consistent and 
might be based on changing standards as the trial 
The order in which the material was 
presented might be important, and there was also a 
problem m the actual quantity of the test material 
that should be provided. It was possible that the 
subject might learn about the technique of making 
comparisons as the test proceeded, and also that an 
initial preference might turn almost to nausea before 
the trial was over. Mr. Babington Smith distinguished 
between ‘competitors’ and ‘co-operators’ among his 
subjects ; the former seemed anxious to find what 
they felt to be the Tight’ answer, whereas the latter 
did more nearly what they were asked, which was 
to provide a straightforward description of ther 
reactions. The first type might be useful on expert 
tasting panels, and the second, who might perhaps 
be regarded as having the instmcts of & gourmet, 
would be useful in a consumer tastmg penel. 

Several speakers in the subsequent discussion were 
not happy &bout this classification. Mr. Babington 
Smith indicated that he did not intend a rigid 
classification unto psychological types, his description 
only applying within the framework of the experi- 
ment ; he also agreed that there might be a tendency 
for the lees-experionoed tasters to be anxious to find 
the ‘right’ answer, whereas the more experienced 
individual was more likely to be relaxed and oon- 
fident in his appreciations. 

The third mam speaker, Mr. W. J. Gleeson (Reckitt 
and Colman, Ltd., Norwich), described a problem on 
market research for a food manufacturer. This was 
admittedly m the strict sense an unscientific business, 
but it was demonstrably poasible for consumer surveys 
of this kind to convey information of which the 
manufacturer was not aware, and to indicate that 
the consumer had detected something that the 
manufacturer had not expected him to notice. The 


consumer in any event liked to be asked his opinion , 


and would volunteer it even if he was not asked ; 
and so they asked him. One of the principal diffi- 
culties in this type of work arose from the fact that 
the consumer would subsume all the factors affectmg 
his preference, even colour, into the omnibus expres- 
sion ‘flavour’. Other drffculties arose from the 
necessity to compensate statistically so far as possible 
for the kind of error-inducing factors which had 
already been described by Mr. Babington Smith. 
Durmg the general discussion, some attention was 
given to the mevitability, or desirability, according 
to one’s point of view, of using & combination of two 
or more of the senses in arriving at & subjective 
aaa duck In this connexion, Prof. H. D. 
(National Institute for Research in Dairying, 
Shinfield) referred to cheese, Dr. H. J. Strausz (con- 
sultant chemist) to essential ois, and Mr. H. J. 
Bunker (consultant microbiologist)}—who started with 
the story of the small girl who gaid she could hear 
the bacon smelling—to beer. Mr. Bunker’s work, in 
contrast to most of the rest, was concerned with 
expert tasting’ in pursuit of the maintenance of a 
standard rather than with consumer preferences. 
In his fleld, the powerful assault of hops on the palate 
provided one of the major difficulties to extended 
testa. Dr. G. Slot (physician) referred to the 
deliberate addition of emotional overtones to con- 
sumer preference, and instanced his hospital patients, 
who greatly preferred an expensive but widely 
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advertised glucose drink to his own free prescription 
for the same material, as well as to those patients 
Muse, qua ee pa aud De 
pills even when both were aspirin. Mr. R. B. D. 
tocker, as a dentist, picked up & reference made by 
Mr. Gleeson to fashions in taste, and said that m 
recent years the public taste had changed m a manner 
inimical to health. Mr. J. M. Harries (Ministry of 
Agriculture, Fisheries and Food) emphamzed that one 
should not accept & stated preference as valid unless 
one had previously established the subject’s ability 
to differentiate between the materials on trial, and 
Dr. Babe RN Davson (University College, London) 
expreased the distaste of a physiologist for experi 
ments in which the subject was asked to expreas a 
preference as 0 to thoee in which he was merely 
asked if he could tell the difference between two 
stimuli. Perhaps the last word lay with Dr. Kahnus, 
who thought that the whole subject would probabh- 
remain largely empirical and that it would be & long 
time before any sweeping, unifymg theory emerged. 
D. NxvinLE-JONEB8 


USE OF ISOTOPES 
AGRICULTURE 


H.E European Contact Group on the uses of 
isotopes and radiation in agricultural reeearoh 
has been established by the Food and Agrnroulture 
Organization of the United Nations to provide & 
mediam for the exchange of information between 
European countries on present and peat ee 
grammes with the view of identifymg apph cae 
likely to be of greatest significance for 
agriculture. The object is to enable countries to PN 
their knowledge and experience for the common good 
and to make moat effective use of the famlities avail- 
able. The first meeting took place at Wageningen, in 
Holland, during December 10—14, and a Dd of the 
proceedings has recently been published It was 
attended by thirty-one representatives of sixteen 
European member governments and by observers 
from the United States and the U.8.8.R. and eight 
international izations. Dr. 8. L. Mansholt, 
Minister of Agriculture, Fisheries and Food m the 
Netherlands Government, announced that his Govern- 
ment had decided to establish an institute at 
Wageningen for the application of atomic energy in 
agriculture and ss & centre of research, instruction 
and information. He expreased the hope that this 
would not remain a purely national institute, but 
would in due course develop into a European centre 
for the application of atomic energy in agriculture. 
Digoussions on the use of isotopes and radiation m 
agricultural research were organized under five 
subject headings. The topics concerned with the use 
of isotopes in soil science moluded the validity of the 
isotope technique, determination of active fractions 
of various soil ions by the isotope-dilution technique, 
use of labelled fertilizers, vertical migration of soil 
jons, exchange of ions between roote and medium, 
and evolution of organic matter in the soil. The 
delegations described how isotopes are being used in 
*Food and Agriculture Organization of the United Natons. 
Commision on X 0e Bub-Commtesion 
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plant science to study such subjects as absorption of 
ions by leaves, uptake of minor elements, photo- 
synthesis and sap movement m trees. ‘he use of 
isotopes in animal science fell approximately into 
four categories, namely, intermediary metabolism, 
mineral metaboham, endocrinology and reproduction. 

The fact that the genetic materiale—the genes and 
chromosomes—are highly sensitive to ionizing redia- 
tions which induce hereditary changes or mutations 
has led to the exploration of the possibility of using 
this technique in improvement of crops. So far the 
method has been little used-m animal breeding. The 
delegations indicated that useful mutations of cereals 
and other crops were bemg .obtamed. 

The Group also discussed the reporta which several 
countries presented on the use of radiation in the 
preservation and processing of food. This work is 
still in the developmental stage, and important 
problems need further investigation. At the moment, 
the destruction of insects in stored products, the 
suppreasion of sprouting in potatoes and root crops 
and the treatment of some fresh meats would appear 
to be the most promising applications of ionixing 
radiation to foods. 

The nature of the financial provisions required for 
research programmes involving the use of isotopes 
and radiation was discussed, and the delegations 
made statements on the scope of training facilities 
for isotope research. Consideration was also given 
to the design and equipment of isotope labor- 
atories for agricultural research. Attention was 
directed to the need for an international list of 
available labelled compounds. For the future, the 
Group agreed to continue ita activity in organizing 
Specia TO DT TA OPOR ee ee 
soil science, plant science, plant breeding, animal 
science and use of radiation in food preservation. 

E. C. Humpneras 


SCHOOL NATURAL HISTORY 
SOCIÉTIES 


HE value of voluntary societies to the corporate 

life of the school and ite fuller development is 
well brought out in three recent reporte. The first, 
from Blundell’s School, gives details of special Sunday 
evening lectures which are arranged by the Science 
Society and to which speakers of distinction have 
been invited over a period of many years. The 


hundredth of the meetings was celebrated during the - 


year under review when the Society proudly weloomed 
back Mr. W. H. Dowdeswell, who had had much to do 
with the Society's foundation. 

The role of the society in stimulatmg the pursuit of 
knowledge and truth for their own sakes is shown by 
the origmal investigations which form the bulk of 
the report. J. H. Becket describes observations 
made on catches in moth traps placed at ground-level 
and at a height of 80 fb. An acoount of experiments 
to compare soil under glass and poly- 
thene oloches with that of unprotected soil 1s given 
by W. L. Slater, while investigations of the flora of 
the Grand Western Canal are examined by C. Little. 
How woodlice maintain themselves in & moist 
environment has been investigated by A. J. 8. Wear- 
ing ; A. Lamb grvee an account of the efficiency of 
the pollination mechanism ine Arum maoulatum. 
There is also a description of pollen and pollination 
in rhododendrons by A. Ridge. 
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Much of the report df the Rugby School Natural 
Society is taken up with an account by 
J. A. D. Hope of his Srnithnlogial observations on 
the Isle of May for & short period in 1956. Hope 
was primarily concerned with records of the plumage 
and characteristics, voice and behaviour of the shag, 
the kittiwake and the fulmar; his essay is not 
unworthy of much more experienced. ornithologists. 
Besides details of special lectures, the report oontaina 
information about the activities of the many sections 
comprising the Society. These include the museum, 
vivarium, library, zoological and entomological 
section; uffliated sections, the proceedings of which 
are desoribed, include architecture, meteorology, 
photography, astronomy, railways, wireless, aero- 
modellmg and philately. The Society bas much to 
be ud of. 
is is also true of the Oundle School Natural 
History Society, the report of which is mamly con- 
cerned with records of mammals, birds, fish, butter- 
flies and moths, dragonflies, rotifers, crustaceans 
and plants observed in the neighbourhood of Oundle. 
An mteresting account of laboratory animals shows 
that axolotls, African clawed toads, stick insects, 
salamanders, eyed lizards and geckoes, various British 
lizarda and tropical fish were all under observation 
some time during 1956. 


OXFORD BOTANIC GARDEN 


HE Botanic Garden at Oxford, which is the 
oldest in Britain, was founded and endowed hs 

a Physic Garden by the Earl of Danby in 1621. 
The Garden was intended for “the improvement 
of learning” with special regard for the study of 
‘simples’ or drug plante. It was laid out on the site 
of the old Jews’ burymg ground opposite dalen 
College, from which the Garden is still leased by the 
Univermty. 

In 1642 the Garden was ready, and Danby, having 
failed to secure the services of the King’s 
John Tradescant, appointed Jacob Bobart, an old 
Brunswick soldier, as 'Keeper'——indeed, as ‘Hered- 
itary Keeper’. During the disieult youre that followed, 
Bobert began to collect garden planta, mamly for 
their interest in medicine, and in 1648 he published 
a catalogue of 600 native British plante and twice aa 
many from abroad. 

A professor of botany was appomted by Charles II 
m 1669 but the post was not endowed, and the care 
of the Garden and even the duties of teaching 
largely l&y in the hands of Bobert and later of his 
son; the younger Bobart made some of the first 
experimente on sexual duction, using male and 
female planta of the indigenous campion. Many of 
the plants that he cultivated, especially West Indian 
ferns, are probably growing in the Garden to-day. 

Fifteen years after the death of Bobart a chair 
of botany was finally endowed by William Sherard. 
The new professors followed the custom of the 
century rather than the example of Bobart: teaching 
ceased. The herbarium grew, but the plante were 
neglected. In these circumstances, it was by instinct 
rather than by imstruction that Gilbert White, the 
naturalist, and Sir Joseph Banks, who later founded 
and stocked the gardens at Kew, visited the Physic 
Garden as undergraduates and gamed a not too 
favourable impression of botany as a systematic 
study. 
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More than a hundred years passed and the Garden 
was then put m charge of an energetic and versatile 
man who had new ideas about many things, includmg 
lante and gardens; in 1834 Charles Daubeny 
eSa DA a of botany. He changed the name 
to Botanic Garden. He rebuilt the glasshouses and 
he replanned the beds. He made new collections of 
plante in ther economic, historical and geographical 
relations, and he raised trees from seed sent to him 
by collectors in America, India and China, trees 
which may still be seen in the garden. He wrote a 
Guide to the Garden which appeared in three editions, 
built an official residence for the professor next to 
the Danby Gate, and he set up a fountain and two 
aquaria. One of Daubeny’s activities reached out to 
a larger and later world. On the land adjoining the 
river, he laid out experimental plote deaigned to show 
the value of mineral fertilizers. Their effect was to 
inspire one of his pupils, John Lawes, to found what 
is now the Rothamsted Experimental Station. 
Daubeny gave the place a new name, and he also 
gave it & new purpose. 

The past hundred years have seen another kind of 
transformation in the character of the Garden. It 
has been during this time that, by breeding wild 
plants and selecti their progeny, our modern 
garden flowers have created. The wild parents 
were largely the 7,000 exotic species brought into our 
botanic gardens during the reign of George III, or 
more precisely, during the life of Sir Joseph Banks. 
In one year, 1789, there arrrved in the Port of London 
Rosa chinensis and Ohrysanthemum indicum, the 
perente of all our modern roses and chrysanthemums. 
The new plants are represented by these and by all 
the asters and dahlias, irises and narcissi of our out- 
door gardens, the begonias, pelargoniums, fuchsias 
and orchids of our glaeshousee. The result of this 
new experimental horticulture can be seen in any 
flower show. In the Botanic Garden the stages in its 
history, which are quickly lost and forgotten else- 
where, are carefully and fortunately 

An account of the Garden aa it existe to-day has 
been prepared by the , Prof. C. D. Darlmgton, 
and the superintendent, . W. Robinson*. It con- 
tains details of the more interesting plante, when 
they were planted, and where they came from. All 
botanists would be glad to possess it. 

T. H. Hawkins 


* Oxford Botanio Garden. Pp. 48. (Oxford: Basil Blackwell, 
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ADAPTIVE RADIATION OF 
TRAPDOOR SPIDERS 


HE spiders of the tribe Aganippmi show a 

striking sequenoe of adaptetion to habitate 
ranging from moist forest situations to desert 
environments. These have been in igated in 
Western Australia by Barbara Main (Austral. Mag., 
12, No. 5; March 1957). 

The aganippinid spiders show a sequence of 
adaptation, represented by three dominant levels 
corresponding with a change from a moist to a dry 
environment. Associated with the change in habitat 
the spiders exhibit two main lines of adaptation. The 
first 18 associated with the reduction of water loss 
through the cuticle and the second is directed 
towards a more efficient feeding method when food 
is sparse. A thick abdominal cuticle, poaseased by 
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certain species, prevents loes of moisture from the 
body. ldiosoma nigrum, for example, has a tough, 
spiny, sclerotized abdomen in contrast to the soft, 
harry abdomen of Aganippe latior. 

Spiders which live m habitats having an abundant 
food-sapply, such as the moist situations of litter 
formed from the wide flat leaves of such trees as 
eucalypte and bankmas and which have the burrow 
opening among the litter, seize their prey from within 
reach of the burrow entrance but without emergmg. 
Similarly, spiders occupying creek banks and olay- 
pans seize prey within reach of the burrow. Spiders 
in dry environments, however, such as the dry 
habitats around the bases of casuarinas and acacias, 
have & different technique of prey capture. These 
animals collect twigs and attach them singly, with 
silk, in radial arrangement, to the rim of the burrow. 
The twigs are then used as ‘feelmg-lines’ for detection 
of prey. Spiders have been observed sitting in the 
burrow wrth the tipa of the legs on the rim-ends of 
the twigs. Movements of insects on the twigs stimu- 
late the spiders to run out of the burrow along the 
twigs in pursuit; in this way the spider greatly 
increases the area from which it oan obtain 

Associated with the different methods af feeding: 
which varies in the distinct habitats, there are 
certam types of structure which represent three 
adaptive levels. The ‘moist-dwellmg’ spiders have 
the head raised and sloping in such a way that the 
small, widespread eyes are dirested only to the front. 
The poor eyesight of theae animals is associated with 
the fact that in the litter they would be unable to 
see prey at any distance. Such animals also have 
short stout legs, adapted for supporting the thickset 
body within the burrow. 

Spiders inhabiting bare-ground situations have 

enlarged eyes, which is associated with 
seeing their prey in the open. The legs of these spiders 
are slightly longer and thinner than ‘moist-dwelling’ 
spiders; this is advantageous for quick movement 
partly outside the burrow. - 

‘Twig-lming’ animals have a flattened carapace 
enabling the eyes, which are greatly enlarged, to see 
in all directions. This is of great advantage when 
pursuing prey for some distance from the burrow.” 
The legs are long and slender, adapted for running 

quickly on the flat surface outaide the burrow. 

Not only are the behaviour and body structure of 
the animals modifled in adaptation to the differ- 
ent habitats, but they also construct different 
and characteristic types of doors to the burrows. 
Dwellers in moist habitats have thin, fragile doors 
made of silk-bound litter fragments. Those ın open 
situations have soil doors; if in creek banks, the 
doors are thin and flaplike, whereas in claypans 
doors are thick and oork-like. Such a cork-like plug 
prevents the burrow being flooded when the bare 
ground is inundated after rain. Finally, ‘twig-lining’ 
spiders, which run out of their burrows to catch 
prey, construct thin, wafer-like doors of litter frag- 
menta that are very light in weight and stand open 
unsupported when fiung up as the animal pursues its 
prey. 

It is Interesting that the various species, represent- 
ing different adaptive levela, have apparently been 
derived from & common ancestor by its expansion 
into several types of habitat, where genetic recom- 
bination and natura] selection have operated to 
produce forms which are modified, behaviourally 
and structurally. 
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LOBSTER 


By Pror. GEORGE WALD and Dr RUTH HUBBARD 
Blological Laboratories, Harvard University, Cambridge, Mass. 


HREE animal phyla have developed well- 

constructed, rmage-forming eyes: vertebrates, 
molluses, and arthropods. Among the molluscs, the 
visual system of the id has been examined exten- 
sively! ; and recently has described a photo- 
sensitive pigment (‘euphausiopsin’) from the eyes of 
The present oom- 


from the eye of a decapod crustacean, the lobster 
(Homarus americanus). | 

Nine-tenths of all the vitamin A that a lobster 
possesses may be concentrated in ite eyes*; and 
virtually all this is in the form of the hindered ois 
isomer, neob (ll-ocw), the precursor m vertebrate 
eyes of rhodopsin and iodopam*. In addition to 
vitamin A, the lobster eye contams large quantities 
of astaxanthin, and small amounts of other coloured 
carotenoids*. 

The animals used in this investigation had not been 
dark adapted. The eye stalks were removed under 
room light, and stored up to four months at —15° C. 
Preparatory to extraction, the eye was out away from 
the body of the eye stalk with a razor blade. This 
and all subsequent operations were performed in 
drm red light. 

In preliminary attempte to extract visual pigment, 
the whole eye tissue was used. Though this was 
extracted repeatedly with petroleum ether and 

buffers to remove light-stable pigments, the 

hotoeensitive pigment when finally extracted with 

was accompanied by so much protem- 

bound astaxanthin as to interfere seriously with its 
measurement. 

The electron microscopy of insect eyes has shown 
that the rhabdomeres of arthropod ommatdia 
poeseas a highly regular microstructure, reminiscent 
of the outer segments of vertebrate rods and cones’. 
Like the latter, arthropod rhabdomeres probably 
contain the visual pigments ; and their similarity in 
microstructure implies an essential similarity in 
chemical composition. In any event, this ration 
encouraged the attempt to isolate lobster rhabdomeres 
by using methods which had already proved successful 
m isolating the outer segmenta of vertebrate rods 
and cones’. 

Freshly excised eyes were thoroughly ground with 
mortar and pestle in small portions of 45 per cent 
sucrose in M/15 phosphate buffer, pH 6-5, to a final 
volume of 20 ml. The tissue ion, in & centri- 
fuge tube, was layered over with M/15 phosphate 
buffer, and spun in.the ‘Spinco Preperative’ ultra- 
centrifuge at 80,000 rev./min. for 15 mm. A fine 
layer of tissue fragmenta, composed in part of 
thabdomeres, floated m the interface between the 
sugar and buffer solutions. The remaining eye tissues 
were sedimented. The supernatant was stirred up to 
disperse the floating tissue, and poured off. The 
sediment was ground again in 45 per oent sucrose, 


centrifuged, and the interfacial tissue treated as 
before. This procedure was oe ns 
a total of four such flotations. The comb 

rhabdomere suspensions, having been dilated further 
with buffer, were sedimented in the centrifuge. The 
supernatant, bright red-orange in oolour from ita 
content of protem-bound astaxanthin, was discarded. 

The rhabdomere tissue was resuspended in M/15 
phosphate buffer, pH 6-5, and centrifuged for 30 
min. at 12,000 rev.j/min. The supernatant, now only 
faint red-orange in colour, was discarded. The 
sediment was lyophilized, and the dry residue 
extracted four times by stirring with petroleum 
ether. The first such extract was bright orange in 
colour, the last colourless. The sediment was dried 
under suction, extracted in the oold with M/15 
popen buffer, pH 6-5, and centrifuged. The 
faintly yelow supernatant was discarded. The 
sediment was resuspended in distilled water and 
re-centrifuged. The supernatant, now entirely 
colourleas, was discarded. The sediment was stirred 
into 1 ml. ‘of 2 per cent unbuffered digitonm and 
allowed to stand over night. The extract was cleared 
by centrifuging at 30,000 rev./min. for 15 min. 

The ion spectrum of a portion of this extract, 
brought to pH 9-3 with sodium carbonate, is shown 
in Fig. 1, curve 1. It displays & maximum near 
500 my, and absorption which rises into the ultra- 
violet. The spectrum was recorded to 310 mu, 
though this portion is not shown in Fig. 1. This 
solution was exposed for 1 min. to the light of a 
mucroscope lamp passing through an orange Corning 
3482 filter. Tho recorded 2-5 min. later, 
showed that a photoproduct had formed, lying at 
shorter wave-lengths than the origmal pigment, and 
Pposseasing a higher absorption maximum (curve 2). 
The solution was now left m the dark, and ita absorp- 
tion recorded periodically. The absorption 
fell regularly in the neighbourhood of 490 mz, and 
rose in the neighbourhood of 370 mp, marking the 
formation of retinene. 

When the dark reaction had been completed 
(curve 11), a small inflexion remained near 480 my, 
caused by the presence of a trace of astaxanthm. The™ 
flotation procedure had eliminated nearly all this 
contaminant. 

To the solution of curve 11, hydroxylamine was 
added to a final concentration of 0-1 M. Hydroxyl- 
amine takes retinene away from its fortuitous 
combmations with other amino-compounds, to form 
the single product, retinene oxime. The 
of this substance does not change with pH, and 
possesses virtually no absorption at wave-lengths 
longer than 450 my’. For these reasons, difference 
spectra computed by subtracting the spectrum of the 
hydroxylamine-treated product from curves 1 and 2 
of Fig. 1 also are independent of pH, and above 
450 mu have the force of true absorption spectra. 
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Buch difference spectra are shown in Fig. 2. The 
photosensitive pigment possesses an absorption 
maximum (Amex) at about 515 my. For the present 
we shall call this pigment ‘lobster rhodopsin’. 

On rradiation, the extinction rises and Amar. is 
displaced to about 490 my. The photoproduct 
resembles what we have called metarhodopsin, an 

orange intermediate in the bleaching of vertebrate 
rhodopein*. Like the lobster photoproduct, the ab- 
sorption of vertebrate meterhodopein lies at shorter 
wave-lengths than rhodopein, and in certain cases it 
possesses also a higher extinction. Lobster meta- 
rhodopsin, however, is very much more stable than 
vertebrate metarhodopain. To obtain a record of 
vertebrate meterhodopain comparable with Fig. 1 or 2 
we have had to work at about — 20° O. ; whereas the 
lobster measurements were made at about 29? C. 

In the dark, lobster mevarhodopein, like the verte- 
brate photoproduct, goed over to a mixture of 


rhodopsin, and mixing with antimony chloride. A 


NATURE 


279 


dominant absorption band appeared at about 660 my, 


. small amount of 
vitamin. A, also was present. The lobster retina 
amounts of vitamin A that the 
ese extracts probably represents 
a eee 

The conversion of lobster metarhodopsin to retinene 
and opain follows the course of a first-order reaction. 
At pH 9.8 and 29? O. (Fig. 1), the time for half. 
Connon are en aN se and the first- 
order constant, b, is 0.016 min. i 


tassium boro- 
uced to vitamin 


a granule of 
hydride, the retinene, is promptly 
thig 


large amounts of neob vitamin A normally present in 
the eye imply that this substance ig the precursor of 
lobster rhodopein, and make it M dare that, as in 
takes part in a retinal 


We have referred to the lobeter visual pigment as a 
rhodopsin, following a usage suggested some years 
ago, according to to which all vertebrate rod pigments 


Since the pigmenta of 
the lobster and squid are so similar to vertebrate 
rhodopams in composition and properties, we call 
them also 'rhodopains'. We suggest that this nomen- 
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clature be retained until a wider survey of verte- 
brate and mvertebrate pigments has been socom- 
plished. It may then appear that further deeigna- 
tions are useful, based upon whatever. general 
distinctions have emerged. At , however, the 
attachment of o designations to each inverte- 
brate pigment to be extracted (*oephalopein', 'euphaus- 
iopain’) can only lead to confusion. It is eamer to 
mako new nomenclature than to get rid of old. The 
leas nomenclature we make now, the leas we shall 
pi etae 

tion was supported in parb by funds 
n tho Foundation and the Office of 
Naval Research. We are indebted to Mr. Stanley 


Burg for gifts of lobeter eyes. 
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DIRECTIONS OF MAGNETIZATION IN THE CARBONIFEROUS 
GLACIAL VARVES OF AUSTRALIA 


By E. IRVING 
Department of Geophysics, Australian Natlona! University, Canberra 


HE varved sediments in the Upper Kuttung 

Series of New South Wales have some interesting 
magnetic characteristics, Their average magnetic 
inclination 18 84°, Gnidia title that they wees deposited 
ma latitudo and is therefore in agreement with 
their ial origin. ‘The pole positions consistent 
with their average direction of magnetization are 
near Lord Howe Island and Madeira, and are & very 
long distance away oases tesa determinations 
from Britain and the U; States. 

Varves were laid down in lakes in the viainity of 
glaciers under conditions favourable to their becoming * 
magnetized parallel to the geomagnetic fleld at the 
time of deposition. Their year-by-year banding 
allows samples to be taken in & known time sequence 
so that the secular variation of the field can be 
studied. Extensive work on Pleistocene and Recent 


N 





Fig. 2. Alean directions at four localities unoorreoted for tult of 


oe oe genit ge horizontal, so that the 


i ooa aro ea ol) berger Sea ce yu 


varves! has provided information about the average 
direction and variation of the geomagnetic fleld 
during & small portion of these periods. Australia is 
fortunate in having glacial varves of very much 
greater age, notably in the Proterozoic and Oerbon- 
iferous. Work has begun with an mvestigation of the 
stability and & determination of the average direction 
of the magnetization of varves in the Kuttung Series 
in the Hunter Valley. 

The Upper Kuttung Series is of Upper Oarbon- 
iferous age and conmste of voloanice, glacial and 

i-glacial deposits". Results from the volcanics are 
baing reported elstsehesot. The varves are for the most 
part grey or buff in colour, their intensities of mag- 
netuzation are low (8—10 x 10-* e.m.u., o.g.s. per o.c.) 
and their directions unstable ; the varves at the type 
locality of Seaham exhibit such characteristics. But 
occasionally thm bands of pink or red colour occur, 
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and have been sampled at four localities 
(designated A, B, O and D) in the lower Hunter 
Valley, seventy-five samples being taken in all. The 
intensities of magnetization are higher (10-60 x 10-*) 
and the directions, which are more or less perpen- 
dicular to the bedding (Fig. 1), are stable. This has 
been shown by using Graham's fold test as follows: 
the directions at the four sites are scattered when the 
beds are in siti (Fig. 2) but are grouped together 
after correction for geological tili is made (Fig. 8). 
Thus, these directions of magnetization were imposed 
prior to the folding which occurred in Permian times, 
and may be identified with the directions of the 
Earth's magnetic field in this region during the 
Upper Oarboniferous. Ab site O the north-seaking 
directions of magnetization are directed towards the 
upper bedding surface, whereas‘at the other three 
sites they point downwards in the sequence. Aocord- 
ing to current terminology these are designated 
normal and reversed, respectively. 

It may be supposed that, when the secular variation 
is averaged out, the geomagnetic fleld approximates 
to a geocentric dipole. ing this average has 
been achieved, the poles of this dipole axis may be 
calculated and are given in Table 1 and plotted in 
Fig. 4. These poles are between 80° and 90* distant 
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Table I. Mean direction of Hon. la speared its deolina- 
tion D measured east of cal north, indica Clon T deed ve 
downwards. a is the (ref. B) angie of confdmie at P = 0-98. 
Because of reversals, the of direction ls uneertatn. The pole 
errors dp and dm in the of, and perpendicular to, the oo- 


latitudo are at P — 0-06 














38° 8 


151° E. 





from determinations from the Mississippian’ and 
Pennsylvanian’ of the United States, and from the 
Lower- Carboniferous of Britain’. Although com- 
paratively amall statistical differences may separate 
the Carboniferous poles of Britain and the United 
States, it seems very probable that for these regions 
at this time the pole lay in what is nowadays the 
South Atlantic with the anti-pole in eastern Asia, 
and the geomagnetic fleld over these regions was 
sübstentially dipolar. The complete disagreement of 
the Kuttung poles suggesta either that Australia hag 
moved relative to Britain and the United States, or 
that the geomagnetic fleld, although a ximately 
dipolar over a large part of the northern i 1 
was not so in the southern hemisphere. 

The preceding argument does not assume any 
correlation of the magnetic and rotational axes of the 
Earth, but in order to make comparisons between the 
palwoclimatic and palsomagnetic data, let it be sup- 
posed that when averaged over several thousands of 
years the geocentric dipole has always been directed 
along the axis of spin. This may be referred to ag 
the geocentric axial dipole hypothesis. The geo- 
graphical latitudes of eastern Australia and western 
Europe now become approxunately 80° and 70°, 
regpectively. Since the pioneer work of Sir Edge- 
worth David, the climatic conditions under which 
the U Kuttumg Series were laid down have 
always Doni regarded as cold or glacial—conditions 
which are most likely to have been attained in high 
latitudes. Western Europe, on the other hand, 
provides no evidence of iation, and geological 
opinion favours warm and wet conditions at this 
time. The agreement between the palmoclimatic and 
paleomagnetio evidence at the same place is 6on- 
sistent with the geocentric axial dipole hypotheas. 
On the other hand, the contrast between these two 
lines of evidence when antipodal regions are con- 
sidered suggests that either western Europe and 
eastern Australia have moved relative to each other 
since the Carboniferous, or that this hypothesis ig 


- fals. 


I wish to thank Dr. W. R. Browne, of Edgecliff, 
Sydney, who was my instructor and guide during 
fleld-work, and the head of this Department, Prof. 
J. C. Jaeger, for his help in discussion. 
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LETTERS TO THE EDITORS 


The Hditore do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Nitrogen Fixation by a Species of 
Pullularia 


vidcri il) tei d ni aber pi cid 
of organisms, other than Azotobacter and Clostridium 
speciea, have been found to fix small quantities of 
atmospheric nitrogen. Ohromatiwn sp.!, Aerobacter 
aerogenes, Methanobacterium omelianskis’, Pseudo- 
monas-hke soil bacteriat and soil yeasts (Saccharo- 
moes and Rhodotorula species) have all been reported 
in the past three years aa fixing atmospheric nitrogen. 
ee Oy warp lichens has aleo been 


IDA Done Of ey emanate Py cane math) 


i of clover plants grown in & 
elay-loam soil (pH. 6:8) a black yeast-like organism 
regularly appeared on nitrogen-deflcient agar plates. 
It has been identified as & species of Pullularia. On 
transfer to 10-ml. quantities of gluooee-p. te 
hquid medium containing no source of ined 
nitrogen the Pulularia grew well After 14 days, 
nitrogen content assessments were made on replicate 
cultures by the micro-Kjeldahl method ; 
with controls, gains of nitrogen of 0-20-0-28 mgm. 
per oulture were found, corresponding to a fixation 
rate of 4-5 mgm. of atmospheric nitrogen per gm. of 
glucose supplied. 

An estimation of the numbers of Pullularia in the 
olay-loam soil gave an approximate count of 8 x 10 
cells per gm. of soil The fungus was no more abun- 
dant in the rhiroephere of clover plants than in the 
surrounding soil. 

Independently, Metcalfe has isolated what ap 
45 be ‘the vicio Fungus from ahali soi, Heath sci and 
a woodland mull soil and also from the thallus of the 
lichen Oladonia unotalis. These isolates grew readily 
in nitrogen-deficient washed agar media and in liquid 
media without added nitrogen compounds. 

Grown on nitrogen-rich media, the fungus very 
rapidly loses its ability to fix gtmospherio nitrogen. 
On nitrogen-deficient agar media, most of the growth 
is within the agar as rhizoid-like outgrowths from a 
small surface colony. Dark brown or black pigmen- 
tation ooours after a few days growth. On malt or 
yeast agar, pigmentation is usually 

We are indebted to Dr. Beryl "Brady for 
identification of the organism aa Pullularia sp. 


Marcanst E. BROWN 
Rothamsted Experimental Station, 
Harpenden, Herts. 
Gaonam MmrOALFE 
Department of Botany, 
King's College, 
Univeraity of London, 
London, W.OC.2. 
June 5. 
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5 Wotealfe, G., and Chayon, S., Nature, 174, 841 (1054). 
* Soott, G. D., New Phytol., $6, 111 (1950). 
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Origin of Antibiotic-Resistant 


Staphylococd 

Ir is probable that antibiotio-remistent variante of 
bacteria arse by spontaneous mutation, and their 
further spread upon selective factors in the 
environment. an antibiotic-resistant variant 
has & greater chance of survival when growing in 
the presence of the antibiotic, and this would explain 
the morease m the number of penicillin-resistant 
strains of Staphylococcus pyogenes isolated from hog- 
pital patiente that has ooourred since the intro- 
duction of the antibiotio!. 

However, & peculiar and significant finding is that 
the proportion of penicillm-remstant staphylococci 
Pars rici is increasing not only among those 
i from patients treated with penicillin, but 
also among those found in the noses of healthy 
carriers among.the medical and nursing staff, most 
of whom have not been treated with the antibiotic. 
Thus, more than 00 per cent of the nasal carriers m 
a hospital may harbour penicillin-resistant Staph. 
pyogenes! and new personnel entering hospital with 
carrier strains which are penicillm-sensitive are, ' for 
the most part, rapidly colomzed by the penicillin- 
resistant forms*. It has been suggested that these 
patients by contact and cross-infection, but it is 
unlikely that the penicillin-resistant strains are more 
suited to colonization of the healthy noge than the 
penicillm-sensitive strains, for, if this were so, one 


past few years show no evidence that there is a 
significant morease in the proportion of penicilin- 
resistant staphylococci among the general popula- 
tion. 

A possible tion is that the nurses and 
medical staff receive enough antibiotic on their hands 
&nd fingers and from the air to maintain a selective 
concentration in their noses which inhibits the 


an environment contaminated with antibiotic but 
which lacked treated patiente as & source of resistant 
strams. Such an environment was a factory which 
handles and dispenses penicillin. 

The staff of this factory, and & group of individuals 


from a general ice in the same geographical 
locality who no contact whatsoever with the 
factory or ite el, were first examined for nasal 
carriage of pyogenes. The carrier-rates for 


these groups and the antibiotic sensitivity and 
bacteriophage type of the carrier strains of Staph. 
pyogenes are shown in Table 1. 

‘The carrier strains in the factory personnel resemble 
both in their 


duction) and the limited number of types present. 
The majority of strains were of group II types and 
quite distinct from those isolated from the carriers 
among the general population group, which, in turn, 
are typical of the strains found elsewhere in the 
non-hospital population. 

The penicillin content of the air was measured next, 
using i -empler co on to agar 
plates. The are shown in the aera 
Table 1. uc A All voce nd seeker: 
the air of the 
sem b peesnunn dea Uus om 
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Table 1. NASAL OAXRIERS OF Staph. INADE AND OUTSIDE THE PENIOILLIK FACTORY. ORÁARIOTKRUKTION CAXRIER STRAINS 
; ARD DOXGEFTRITIUR OF Pastore ip mul due FACTORY. ONARA SENI 


















Approximate reoo 
penieiIlm per cu. WT 








of all species in the nares of persons workmg in that 
environment, and the strains of staphylococci isolated 
were all penicillinase-producers. Much smaller 
amounts of the antibiotic were recovered from the 
air of other parts of the factory, which, though not 
sufficient to depress the growth of nasal flora, is 
sufficient to select and maintain penicillin-resistant 
Staph. pyogenes. Although no penicillin could be de- 
tected in the air of the admmistrative block, it is 
bable that traces of the antibiotic reach this site 
air and dust, and on the clothing and fingers of 
the staff; thus ib could be transferred to their nares 
and be affective in mamtaining strams of penicillm- 
resistant staphylococci. 
The evidence from these experiments confirms that 
ee an E 
I and mamteinmg penicillin-resistant 
Gienia of Seaphcanlcgenes: It is reasonable to compare 
the occurrence and distribution of these strains in this 
factory and a typical general hospital, and to suggest 
that antibiotic in the environment is the important 
factor in hospital which leads to widespread coloniza- 
tion of personnel with antibiotic-resistant strains of 
Staph. pyogenes. Investigations are in progress to try 
to demonstrate antibiotic in hosprtal air. 


J. O. GOULD 
Bacteriology Department, 
University New Buildings, 
Teviot Place, 
i l. 
April 18 
1 Foilo, AL E. BR. N., and Hrnat, K. H., Amübiotios and 
1 : lion (1054). t, V., and Colins, H. 8.,_ 
Bull. ree Fork Acad, ane. ao). Walmark, G., 
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1 J. 0., and Allan, W. 988 (1054). Rountree, 
halk Med. J. "ual T, 628 AES C156). 
setae P. M., and Barbour, G. H., J. Ce. Bed., 63, 318 (1981). 


Heleococcum aurantiacum : 
an Uncommon Weed Fungus of 
Mushroom Compost 
MusHROOAr compost, if correctly prepared, is a 
selective medium for the mycelium of the cultivated 
mushroom. Under commercial conditions, however, 
various adverse factors may give rise to the production 
of a medium encouraging the growth of other fungus 
‘weeds’, invasion by which may cause greater or leaner 


competition to the developmg mushroom "wn. 
Some of these fungus invaders, Buch nd Cod bcp AAA 
ep. JPapwlaepora byssina and Coprinus sp. are 











Filhng-room 0 1-0 5 agm. 
Paeking-room 0-02-0-1 «gm. 


Traces of penieflitn, Amounts 
of other inhibitory material 
present 








common ; others, ee ee 
and Psoudobalsamia fMorospora, occur sporadi 


the fungus Heleococomm auranitacum has only 
occurred twice in samples exammed in these lab- 
oratories. 

In 1935, & compost sample was forwarded for 
examination. It was full of fine mycelial threads 
producing globular perithecia which contained numer- 


as they mpened, 
became two-celled so that the ascocarps were 
obviously not those of the usually occurring Asoo- 
myoetes in co: . Specimens were forwarded to 
the Plant Pathology Laboratory to the late Dr. 
George Pethybridge for examination. In correspond- 
ence, he stated, “Your fungus is a puzzle and a very 
intriguing one. It has been shown to Mr. Ramsbottom 
of the British Museum, but he is unfamiliar with it”. 
Later, Dr. Pethybridge wrote, ‘we have now 
succeeded in identifying your Ascomycete, ab any 
rate as far as the genus is concerned. O. A. Jergen- 
sen! . . . published (in ) an account of & new 
fungus which he called Heleooocowm aurandiacum 
mgen. nspec. Mr. Ramsbottom came across it by 
accident not long ago and called our attention to 
it. . . . It is rather curious that although this paper 
was published twelve years ago, the new genus is 
not to be found mentioned in Saccardo or in Clemente 
and Shear. In fact, it does not seem to have been 
gathered up mto any published list so far as we can 
ascertain”. Jergensen’s description is acoompanied 
by excellent illustrations. 

It was found in this that H. aurantiacum 
grew well on oatmeal agar produced perrtheoia, 
and cultures were forwarded to the Centraslbureau 
voor Schimmelcultures. 

Since 1935 there seems to be no further record 


tee ee ne oa elimination 
of the more fragile weed fungi present. It was some- 
what surprising, therefore, to find  Heleocoooum 
aurantiacum once more in compost samples in 
February of this year, after a lapse of twenty-two 
years. 

F. 0. Woop 


W. Darlington and Sona, Ltd., 
W " 
April 5. 


1 Jørgensen, O. A., Botanisk. Tadsokri/t., 87, 417 (1922). 
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Relationshi doce Mormon una 
Effect of Gibberellic Acid on Elongation 
of Pea Stems 
Brian and Hemming! have recently shown that 
gibberellic acid is relatrvely inactive in inducing the 
elongation of internode segments of dwarf pea. They 
have found, however, that in the presence of indolyl- 
acetic acid, gibberellic acid induces a more marked 
increase in the extension of the internoda segmenta. 
It is of mterest to note from previous accounts 
that gibberellic acid induces much more marked 
increases in the elongation of stems of intact green 
plante than it does in sti ing the cellular exten- 


With these interesting and unexplained differences 
before us, we have looked into the effect of gibberellic 
acid on the elongation of stems of Alaska pea seedlings 
from which vital (from a physiological point of view) 
portions of the anatomy of the plant had been 
severed. The i used in these experiments 
were grown in the dark until they were six days old. 
Ten uniform seedlings were then decapitated, for 
a sharp razor, or de-rooted, or left intact. The 
seedlings were then immersed in either aqueous solu- 
tions oontaining 10 p.p.m. gibberellic acid or in dis- 
tilled water. One set of seedlings waa placed under 
red fluorescent lighte, while the other set was kept 
in total darkness. After two days, the total height 
of the i was recorded. The resulta are 
reproduced m Table 1. 


Table 1, HrFROTOF GIBHERELLIO ACID ON BLONGATION OF HTIOLATND 
PRA SEEDLINGS WITH DIFFERENT TISSUES REMOVED PRIOR TO TRAAT- 


XENT IN Liget AWD DAXX 





Total tnerements of in em.) for 
ten eei is : 
ed light Darkness 


G.A. Water 
(10 p.p.m.) 
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Intact seedlings responded to gibberellic acid more 
markedly in red light than the dark, confirming the 
recent work of Lockhart*. Decapitated i 
made little growth either in the presence of gibberellic 
&oid or in its absence, regardless of whether they were 
grown in red light or in the dark. De-rooted seedlings 
with shoot joeg nded to gibberellio acid much 
tore mmebédiy in 


similarly in this respect to intact seedlings. However, 
de-rooted seedlings, without shoot apices, which are, 
in effect, second internode segments, did not respond 
to gibberellic acid either in red light or in darkness, 
resembling decapitated seedlings with an intact root 
system. 

The resulte of these experiments indicate that the 
shoot apex is necessary for maximum elongation 
of the second mternode of Alaska peas and that 
gibberellic acid will not lee the stimulus for 
belfalar exicbeicn Matis probably derived fem the 
apex. 
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In view of the report by Brian and Hemming! on 
& possible interdependence between indolylacetio acid 
and gibberello acid, coupled with the results described 
here, there is some indication that there may be a 
close relationship between growth factors synthesized 
and translocated from the apex, and the exogenously 
applied gibberellic sad. One may speculate that this 
relationship ıs possibly a type of ‘sparing action’ by 
which exogenously applied gibberellic acid ‘protects’ 
against the inactivation of endogenous- growth 
hormones, particularly where the inactivation mech- 
anism is mediated by light. These and other questions 
will be discussed more fully in forthooming publice- 
tions in the Contributions from the Boyce Thompson 
Institute. 
A. J. Vurros 
W. Maupr 
Boyce Thompson Institute for Plant Research, Ino., 
Yonkers, New York. 
March 25. 
1 Brian, P. W., and Hemming, H. G., Nature, 179, 417 (1957). 
Miu Tad RS i bai Both ener 
* Lockhart, James À., Proc. U.S. Wat. Aosd. Soi., 48, 841 (1056). 


Unisexual Flowers in the Ericales 


Tow flowers of the Epacridaceae have been 
described as hermaphrodite or hermaphrodite, 
rarely dioecious’, but m the latter case no' examples 
of dioecy are quoted. The following notes oon- 
cerning species previously described as hermaphrodite 
indicate that unisexual flowers may be not uncommon 
in this family. 

In November 1954 I noted that a lone plant of 
Oyathodes colensoi m the Chmstchurch Botanic 
Gardens flowered profusely but set no fruit. A year 
later a large population was examined at Lake 
Lyndon, Canter , and two types of plant were 
found which were obviously male and female. Five 
plants were labelled in the field, and only the two 
classified as female set fruit. lante from this 
population set no fruit in isolation, did so with 
the appropriate hand pollmation. The tiny stamens 
in the female may dehisoe but oontam no pollen 
(Fig. 1) and the flower illustrated by Cheeseman‘ 
is of this type. Female flowers are smaller than 
males. Although pollination has not been observed, 
the flower structure suggests that insects are the main 
agent, for the stigma is inside the petal tube, the 
opening of which is only j—4 mm. across and sgur- 
rounded by hairs. 


o) U 


AO 


—_ 
. acerosa, Kaiteriteri. Female, left; non- 


He Upper: 
i. Lower: 
fruiting hermaphrodite, right 
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In February 1958 at Kaiteriteri, Nelson, it was 
noted that sorhé plante of Oyathodes acerosá were 
fruiting and others were not. Several plante of each 
type were marked, and the flowers were examined 
in the following October. The planta which had 
borne fruit were definitely female. The anthers were 
larger than those of female C. colensoi, but agam 
were empty (Fig. 1).  Oheeeemnan'g illustration‘ is 
referable to this type. But those plante without 
fruit bore flowers which were hermaphrodite in 
structure, with good pollen and with ovules. The 


of flower were found near Springfield, Oanter 

and here again, in two seasons, marked female plante 
set fruit, but apparently hermaphrodite did 
not. In contrast, Mr. W. B. Brockie, of the Otari 
Gardens, Wellington, has & lone plant.;oollected from 
Reetdhi, North Island, which has hermaphrodite 
flowers, and which fruits abundantly each year. No 
macroscopic differences have beet noted between 
flowers from this plant and the non-fruiting plante 
of the Kaiteriteri and Springfield ions. But 
the fruits from Otari are white whereas the others are 
red. The oause of the sterility of the apparently 
hermaphrodite planta will be investigated. Lack of 
either self-.or croms-pollmation may be ruled out. 
The anthers are on a level with the stigma and self- 
pollinataon is inevitable. Oroes-pollinstion must also 
occur readily as shown by the iting females, and 
this will be easier than in C. colenect, as the anthers 


i wag"aleo found to contain fruiting female 

planta and non-fruitmg planta with apparently 
ite flowers. 

H noted that O. colensoi was closely allied 


veloping fruit ; 


Dr. Melville has 


ite, but an exception is Zpigaea, which 
is variously described as dioecious’ or androdicecious 
or gynodioecious'. An early suggestion® that Gaul- 
theria antipoda and G. rupestris of New Zeeland are 
gynodioecious has been overlooked. Mr. H. Talbot 
has recently and independently noted that unisexual 
flowers oocur in some New Zealand 


vestigated to determine whether they are dioecious 
or gynodioeoious. Thomson's record for G. antipoda 
has not been substantiated. 

During this’ work a request was made to ihe 
University of Tasmania for further material of 
Oyathodes, and it was found that Dr. C. V. Rao, 
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Colombo Plan Research Fellow, had independently 
found unisexual flowers in several genera of the 
Epecridacese. 


* Bode, A, and Prantl, K., "Die Naturlichen Pfiansenfamilien” 
1 Rendle, A. B., “Tho Classification of Flowermg Plants", 8 (1052). 
*Hutehinson, J., "The Families of Flowering Plants’, 1 (1086). 

4 Ohoeseman, T. F., "Illustrations of the New Zealand Flora” (1914). 
5 Hooker, J. D., “Handbook of the New Zealand Flora” (1867). 
'BRkotiaberg, K., Med. Giteborpo Bot. Trdp&rd., 18, 423 (1044). 

' Darwin, O., “Tho Different Forms of Flowers, eto." (1877). 

* Thomson, G. ML, Trans. N.F. Ins., 18, 241 (1880). 


Nature of the Bactericidal Agent In Sea 
Water 
EARLIER work by myself in oo-operation with 
Miss R. E. Martin upon the toxicity of sea water 
towards Escherichia col demonstrated the pregance, 
in the coastal waters of New Zealand, of the beoter- 
icidal agent which has been observed by other workers 
and been the subject of a recent review by Greenberg’. 
We also found that this organiem will survive and 
actively multiply in ses water containing a very small 
addition of lactose broth. Assuming that some 
constituent of the lactose broth was able to antagonize 
the toxio effect of the sea water, well-washed cultures 
of X. ool$ were suspended in mixtures of sea water 
and the individual constituents of lactose broth. The 
meat extract (‘Lab lemeo') was found to contain the 
ive agent. Yeast extract behaved similarly. 
Following Miss Martin's departure overseas, I oon- 
tinued this lead by examining a wide range of pure 
substances likely to occur in meat or yeast extract, 
that is, amino-acids, vitamins, purine and pyrimidine 
bases, etc. Of the substances tested, cysteme gave 
protection to the bacteria at very low concentration, 
as shown in Table 1. 


Table 1. ArrmOT UPON SURVIVAL NUMBERS OF B. coli 


WATER 


OF OYNTEINAER 
Qf. T.C. 8708) In FLMD BRA 














That such an effect should be obtained from a 
gulphur-oontainmg compound - is interesting, a8 


water media. 

These observations suggested that the toxic agent 
in sea water was in some way involved in sulphur 
metabolism or else interfered with the sulphydryl 
groups of essential enzymes. Some antibiotics are 
known to act by such & mechanism, but the universal 
distribution of the toxic agent throughout the ocean 8 
of the world did not suggest an organio substance of 
biological origin, but rather some substance of an 
morganic character. e 

A consideration of the chemistry of sea water and 
a search of the literature revealed that Winkler‘ had 
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demonstrated that & considerable portion of the 
iodine in sea water was there as 
iodate, oe cid iodide. In view of the 
known reactivity of Halates and sulphydryl oom- 
pounds at neutral pH values, this presence of iodste 
in sea water oould explain the toxicity towards the 
coliform bacteria and their protection by cysteine. 

The presence óf iodate in the local coastal waters of 
Wellmgton, New Zealand, has been established by me. 
The method used was to acidify the sample, add 
Potassium iodide solution, and then estimate the 
tri-iodide ion spectrophotometrically at 855 my. 
Sulphamio acid was used for acidifloation as it 
effectively eliminated nitrite interference. The 
amount found ranged from nil on polluted beaches 
to 0-034 p.p.m. iodate, which has an oxidizmg power 
equal to 0-15 p.p.m. free iodine. 

This postulation of iodate as the toxic substance 


claim to have 
destroyed the toxic agent by chlorination’. However, 
these workers removed the excess chlorine with 
thiosulphate, and it'was possibly this latter substance 
reacting with iodate that gave increased survival of 
the test organism. 
These investigations are proceeding. 
J. K. JOHANNESSON 
Wellington Oity Counail Laboratory, 
Wellmgton, New Zealand. 
March 25. 


1 Greenberg, A. H., PwbWo Heath Reports, 71, 77 (1086). 

‘Harvey, H. W., ‘The and Fertility of Beg Waters” 
(Cambridge Univ. Pross, ). 

* Matudalra, T., Proc. Imp. Acad. Japen, 18, 106 (1943). 

* Winkler L. W., £. anges. Chen , 89 (1), 206 (Brit. Abs., Au, 880; 

* Vacarro, R. F., , N. P., Oarey, C. L., and Ketehum, B, 
‘Amer, J. Pubho Holk. 40. 1257 (1960). xd 


Separation and Identification of Aromatic 
Acids in Plant Tissues by Paper Chromato- 
graphy 


Ix the course of studies on the aromatio constituents 
of Theobroma cacao L., a method has been developed 
for the separation by one- and two-dimensional paper 
chromatography of -the naturally occurring sub- 
stituted cinnamic acids, which is algo applicable to 
many other aromatic acids of plant tissue. 

A separation of the common phenolic acids of 
plants has been reported by Bate-Smith!, who em- 
ployed a toluene solvent system and the Forestal 
solvent system. Both of these msthods suffer, how- 
ever, from the disadvantage that the substituted 
cinnamio acids, which are of very wide distribution’, 
tend to lie very olose together on the chromatogram, 
possessing Ry values within the range 0-78-0-86 in 
the Forestal solvent and 0-05-0-25 in the toluene 
solvent. Furthermore it has beem obeerved that, in 
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Table 1. Rr Values IK BANINKE| Acero Aom | WATER 


Rr Ultra-violet 
values 


fluorescenoe 











attendant upon the use of m-oreeol/aoetio acid/water 
and butanol/aoetio acid/water for the separation of 
these compounds’. 

Of & large range of solvent combinations in- 
vestigated m this laboratory, the best resulta were 
obtained with a benxene/acetio acid/water system 
(80 : 70 : 30), the substituted cinnamic acids showmg 
& wide range of Ep values, and giving rise to spote of 
a small and well-defined character. This solvent 
system is, however, extremely sensitive to changes of 
temperature, and the water dissolved in the hydro- 
carbon phase may be expelled if such changes occur. 
It is therefore easential that the temperature be kept 
constant throughout the procedure. Care should 
accordingly be taken to engure that the solvents and 
the veasel in which they are mixed are at the game 
temperature as the tank. After mixing, the solvent 
system is allowed to stand at this temperature for 
one hour, when the lower aqueous phase is remo 
The hydrocarbon phase is allowed to remain in the 
separating funnel for a further 15 mim., when any 


haeo is transferred to the trough of a tank, which 


stabilized by carrying out the procedure at a reduced 
temperature, the Ry values listed in Table 1 i 


ab 15°O. In our 
current experimenta the identity of the isolated com- 
pounds is confirmed by running them against rofer- 
enoe compounds. 

A development period of 8—4 hr., during which the 
solvent front advances about 25 om., was found to 
give & good separation. In the case of complex 
mixtures of aromatic acids, it was found to be 
advantageous to submit the chromatogram to further 
development with a second solvent system. Although 
the previously reported solvent systems have not 
lent themselves to two-dimensional separations by 
reason of the somewhat diffuse character of the spote 
obtained in the development, the adoption 
of the benzene solvent as the primary solvent system, 
and the consequent improvement in the definition of 
the resulting spota, further development with 
& second solvent system wholly practicable. For this 
purpose acetic acid / hydrochloric acid | water (100: 
10:30) was found to be very satigfactory!. 

For the detection and identification of these com- 
pounds on the chromatogram, their properties of 
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Agoressing t in ultra-violet light and of forming ooloured 
derivatives on spraymg with 1 per cent alcoholic 
ferrio chloride or diazotized p-nitraniline* were 
utilized. The colours recorded in Tablo 1 ware those 
produced i on spraying. In certain cases 
= colours first formed underwent further 

ing. These changes provided a further 
p ouem for the identiflcation o a I of similar 
Ep values. 

L. A. GarrFITHS 


Imperial College of Tropical Agriculture, 
Trinidad, British West Indies. 
April 11. 


1 Bate-Brnith, H. C., Chem. ond Indus., 1457 (1954). 


lc ub O., and Swain, T., Proc. Roy. Dub. Sos., $7, 165 
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Ascorbic Acid Content of Baobab Fruit 


Tus Ha farmers and Fulani cattle 
owners who live in the savannah regions of Northern 
Nigeria make free use of the leaves and fruit of the 
baobab tree (Adansonia degitata Lmn.). The leaves, 
either fresh or dried and pulverized, are used in the 
soup which is poured over the dish of porridge made 


from gumeaoorn (sorghum) or mullet and 
eleusine) flour. H the geason while the fruit of 
the tree ig 


a age ebruary to April dependmg 
on the latitu ko Gal as veined Pom He Hb 
and seeds by kneading in cold water and then passing 
the emulsion through a sieve. The resultmg white or 
whitush-yellow fluid (Hausa—gubdt) is used by the 
farmers to dilute the thick gumeacorn dough (fura) 
to a thm gruel (kunu), which is the tradrtional morn- 
ing or midday meal. The oattle-owning Fulani use 
the emulsion to adulterate milk. This milk and 
baobab fruit juice mrrture is a drink with 
the Hause farmer, and is available, if he has money 
to buy it, at & hot time of the year when new farms 
are being cleared, or hoeing of old farms is i 
place, preparatory to sowing. The kernels of the 
seeds are used to make into a cake for flavouring soup. 
, Dalziel! says that the pulp of the baobab fruit 
contams free tartario acid, potassium 
acid tartarate, with pectin, glucose and mumlagmous 
mabber". Carr! has concluded, from the results of 
analyses using both the dichlorophenolindophenol 
and dinitrophenylhydragme methods to estimate 
ascorbic acid, dehydroascorbic avid and diketo- 
gulonio acid, that the pulp contains large tities 
of ascorbic acid ; that this is present i in the 
reduced form, and that no appreciable amounts of 
substances which interfere with the diehlorophenol- 
indo l method of assay are The diets 
of Hausa-speaking peoples the rest 
of the year provide them with only small amounts 
of ascorbic acid, and it was oonsidered to be of 
importance to determine whether Nigerian baobab 
fruit also contains good quantities of the vitamin. 
The natives of Bunga-Ningi, in 
Bauchi province (11? N., 9-30? E.), were obeerved to 
consume quite large quantities of baobab fruit juice 
either m sour milk or in their morning gruel, the 
juice being stirred into the flour after it has been 
cooked. One of the farmers was asked to bring six 
fruite at the correct stage of ripeness for making the 
juice. The average composition of the fruits found 
is given in Table 1 
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The dry pulp was scraped from the seeds, ground 
to a fine powder, and the moisture content estrmated 
in a Carter-Simon oven, the average of three estima- 


Cais ee ee 
(range 18-1—23-1 io acid content of the 
UD Gis dd Ded. 6-dichlorophenol- 
indophenol method’, the average of three estimations 
on each of the six samples being 878 mgm./100 gm., 
(range 802-445 mgm./100 gm). These are higher 
figures than those given by Carr for Rhodesian baobab 
fruit. 

It was found that an average-sixed baobab fruit 
made about one litre of juice, using native methods 
of preparation, and that the ascorbic acid concentra- 
tion in it was 75 mgm./100 gm. (range 54-106). It is 

parent that & destruction of ascorbic acid takes 
place during the preparation of the juice. 

The consumption of baobeb fruit juice by the 
Hausa-speaking people of Bunga-Ningi was measured 
over & period of a week in late February 1957 and 
was found to vary from 130 gm. (adult males) to 
27 gm. (children 4—6 years of age). Using the figures 
given above this would provide 98 mgm. and 20 mgm. 
of ascorbic acid. At other times of the year the 
intakes of ascorbic acid had been found to be 17 mgm. 
and 16 mgm. respectively. The length of the baobab 
fruit season is estimated by the population of Bunga 
to be about two months, and it is therefore an 
important source of ascorbic acid in the local diets. 


' Brauos M. Nicon 


1 Dalziel, J. AL, Pay UU PM of ROM Eh asia (Orown 
Agents for the Colonies, Landon, 1048). 

1 Carr, W. E., Waters, 176, 1275 (1088). 

* Bessey, O. A., and King, O. G., J. Biol. Chem., 103, 678 (1989). 


Nucleic Acid Derivatives in Soils 

DuzmriNG investigations into the nature of soil 
organic bes, pe and pyrimidine bases 
have been i from three 
representative mineral soils from north-eastern Soot- 
land. They were found mainly in the humio acid 
fractions of the organic matter, that is, that ion 
of the organio matter which is preoipitated wr. an 
alkaline soil extract is acidified, and were clearly not 
in the free state, but were released by perchloric 
acid hydrolysis. Afterwards they were ‘separated 
from the bulk of the hydrolysate by ion on 
a cation exchange column (12-120), from which they 
were eluted with 5 N hydrochloric acid and identified 
by peper partition chromatography with solvents 
butanol/ammonium  hydroxide!, and tscpropanol/ 
hydrochloric acid/water’. The bases so far identified 
are guanine, adenine, „Cytosine and thymine, which 
appear to be present in similar amounta, and smaller 
quantities of uracil. There is organic phosphate 
present in the humic acid fractions, equivalent to 
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about 10 per cent of the total soil organic phosphate, 
and the evidence suggesta that part of this may 
be accounted for as deoxyribonucleic acid. The 
conditions under which the soils were extracted would 
cause considerable hydrolyms of ribonucleic acid to 
mononuoleotidee, which-would not appear in humio 
acid precipitates, so that the small quantity of uracil 
relative to thymine in the precipitates cannot be 
taken as an indication of the relative amounts of 
ribonucleic acid and deoxyribonucleic acid m the 
original soils. The quantities found are in exoees of 
the total amounts to be present in soil micro- 
organisms. 

The presence in soils of substances having some of 
the properties of nucleic acids has been reported 
before’, but more recent attempts‘ to confirm ther 
presence proved inconclusive although there was 
some evidence that mmute amounts of soil phos- 
phates were in this form. Only ribonucleic acid or 
its derivatives were considered, however, and atten- 
tion was confmed mainly to the fulvic acid fractions 
of soils. 

The presence of thymine in the hydrolysate of 
soils or soil products does not appear to have been 
reported previously, nor have the four bases of 
either type of nucleic acid been isolated from ane 


This investigation will be reported fully elsewhere. 
G. AWDHBSON 


Department of Soil Fertility, 
The Macaulay Institute for Soil Research, 
Craigiebuckler, Aberdeen. 
April 12. 


1MaoNutt, W. B., Bioohem. J., B0, 384 (1962). 
1 Wyatt, G. R., Biochem, J., 48, 584 (1981). 
’ E 0., U.B. Dept. Agric. Bur. Soils Bull, 88 (1913). Wrens- 
md 0. Te ued RISE BR Canoe J Re UB) 1, 
Gan. Wrobel, Q. L, and , W. J., Soll 
1041) Bower, O. à., Iowa Agrio. . 8ta. Ros. Bull. 
«Adams, A. P , Bartholomew, W. V., and (ark, F. H. 
Amer. Proc., 18, 40 (1954). 
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Isolation of Uranediol from the Urine 
` . of Pregnant Mares 


Taa isolation of uranediol from the urine of 
pregnant mares has been described by Marker and 
his colleagues! and by Klyne* ; isolation has also been 
effected by Bauld and Heerd’. Since the reported 
isolations of uranediol have been few, and since 
urenediol appears to be the first p-homoeteroid of 
natural origin to be isolated*, we believe that rt is 
of interest to record that we have isolated uranediol 
in small quantity from pregnant mares’ urine collected 

ut the second half of the term of pregnancy. 

Urine was collected continuously in batches from a 
large number of mares during approxmnately the 
seventh, eighth, ninth and tenth months of pregnancy 
and each batch of fresh urine waa processed. by solvent 
extraction to & separate concentrate. A portion of 
each of the resultmg concentrates, equivalent to 1 per 
cent of the total weight, was withdrawn and these 
samples pooled and hydrolysed, and a non-ketonio, 
non-phenolic fraction isolated. This non-ketonio, 
non-phenolio fraction was acetylated and on chrom- 
atography yielded an &oetylated compound (approx- 
imately 800 mgm. per 100 gal. of urine processed) 
which melted sharply at 158-160°. The physical 
properties of this compound (melting point 159-160°, 
[a]** — 28-4° (chloroform) ) and the analysis (C, 
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74-5, 74-4; H, 10-1, 9-9 per cent) agree with the 
values previously reported!" for uranediol diacetate. 
The infra-red spectrum of our compound in the finger- 
int region (in carbon disulphide) was measured b 
. I. D. P. Wootton (Postgraduate Medical Schoo 
London) and was found to be identical with that of 


.&n authentic sample of uranediol diacetate supplied 


by Dr. W. Klyne. 
W. L. GLEN 
R. BARBER 
G. A. GRANT 
Research Laboratories, 
Ayerst, McKenna and Harrison, Ltd., 
Montreal. 
March 29. 
: ; 
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* K1yne, W., Biochem. J., 43, 611 (1048). 

* Bauld, W. &., and Heard, R. D H. (unpublished observations, 1940), 
cited in Pincus G., and Thimann, K. V., “The Hormones’, 
618 (Academic Press, New York, 1048). 

t KJyne, W., Nature, 188, 559 (1050). 

* Klyne, W.. and Shoppes, O. W., Ohem. and Indust., 470 (1062). 


Production of Rat Serum Proteins in 
Irradiated Mice 


Iw the course of & study on the protection of mice 
against & lethal dose of X-rays, it was found m this 
laboratory that the administration of homologous or 
heterologous (rat) bone marrow after the irradiation 
may reeult in a significant reduction of mortality. 
In the animals surviving after heterologous thera 
anti-rat serum ; furthermore, the granulocytes showed. 
an alkaline phosphatase reaction which is specific for 
rat white cells. These results proved that a trans- 
plantation of rat hematopoietic tissue had been 
achieved?. 

Since rt is known that oertain serum proteins are 
synthesized by cellular elementa of the bone marrow, 
a serological typmg of the serum proteins of these 
mice seemed of mterest. Results from investigations 
by Makmodan? suggested a failure of the transplanta- 
tion of rat plagmacytopoietio cells, smoe rat serum 
protein could not be detected in the circulation of 
lethally irradiated mice after treatment with rat 
bone marrow. 

Precipitating anti-rat serum was produced by 
immunizing chickens with alum-preorpibated rat 
serum. In testing the sera, the capillary precipitation 
reaction (ring reaction) was used. Sera were obtained 
which, after absorption with normal mouse serum, 
precipitated rat serum specifically with a titre of 
1 : 80,000. 

The sera of CBA mice were tested about 100 days 
after the mradiation and the treatment with rat 
(WAG stram) bone-marrow oells. 

Bo far, 15 sera have been tested. A positive reaction 
was obtained in all cases indicating the presence of rat 
serum proteins in these mice. Two-fold serial dilutions 
of the antigen yielded titres ranging from 1: 256 to 
1: 2,048 with the antiserum employed. These titres 
were not influenced by & previous absorption of the 
chicken anti-rat serum with ntact and hmamolysed rat 
erythrocytes, indicating the specificity of the reaction 
for rat serum proteins. This result, together with the 
agglutination and alkalme tase reactions, 
suggests that transplantation of rat hsematopoietic 
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applying mioro-immumno-eleotrophoreeis to these sera 
according to the method of Scheidegger’, precipitation 
by anti-rat serum of a component travellmg with the 
speed of normal rat gamma globulm was observed. 


W. W. H. Wayzan 
O. Yos 


Medical Biological Laboratory, 
National Defence Research Council TNO, 
Rijswijk (Z.H.), Netherlands. 
Feb. 14. 
1 Yos, O. Dens J. A. G., Weyzen, W. 
D. ‘Physiol. Phørmacol. MAPS 4, is (1908). 
PUE M Proc. Soc. Bap. Biol. Med., 98, 174 (1966). 
‘ J. J., Int. Arch. A and A Immunol., 7,108 
gri on Borgy 39. 7 
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Role of eap. nen during 
4-Dimethylaminoazobenzene rcinogenesis 
In the Rat Liver 

Iw recent years, attention has been fooused upon 
the immunological concept of the etiology of caromo- 
genesis. Burnet! has developed the thesis that the 
control of cell multiplication may in part be mediated. 
by ‘self-marker’ i present m all le 
cella, and he has pointed to the work of Weiler’ as 
strong support for Green’s* immunological hypothesis 
of carcinogenesis. By use of the fluoresoen 
technique of Ooons and Kaplan‘, Weiler provided 
evidence to support his earlier obeervations! that the 
organ-specific antigen is absent from tumour cells. 
While frank tumour cells failed to fluoresce in the 
presence of the organ-specific fluorescent antiserum, 
the failure of islands of morpho normal but 
perhaps pre-malignant ocells to fluoresce 
is of greater etio significance. 

As the imphoations of Weiler's work, particularly 
the demonstration of the loss of organ city in 


to confirm his observations. The results of our studies 
upon the role of the organ-specific antigen during 
4-dimethylaminoazobenzene carcinogenesis m the rat 
liver are presented in this communication. 

The methods described by Weiler* for the prepara- 
tion of rat liver mitochondria and microsomes and 
immunization of thé rebbite for the production of 
anti-mitochondrial and anti-microsomal sera have 
been followed. However, the rabbit anti-rat liver 
mitochondrial and microsomal sera were neither 
organ-specific nor species-specific and generally the 
gera gave as high a titre by the complement-fixation 
reaction with rat kidney particulate antigens (mito- 
chondria and microsomes) as with the homologous 
ret liver antigens. End-point fixation (50 per oent 
hemolysis) was observed with dilutions of the rabbit 
anti-rat liver sera to 1/640 in the presence of the liver 
antigens, while similar reactions were recorded with 
the kidney antigens with dilutions of the sera to 
1/640 or 1/1,280. Comparable titres were obtained 
when the antisera were set up in the fhration reaction 
with mouse liver and human liver antigens. Rabbit 
antisera have also been prepared to reb kidney 
microsomes and mitochondria and again these sera 
exhibited neither organ nor species specificity m 
complement-fixation teste. 

e have observed that the particulate rat liver 
antigens frequently agglutinated the indioator system 
(hsmolysin-senaitized sheep's red blood cells) and 
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this phenomenon may &ooount for the somewhat 
lower titres of the anti-liver sera against the homo- 
logous liver antigens when compared with the titres 
obtained im the of the us kidney 
particulates. resulte of the serological studies 
are thus in acoord with the observations desorbed 
by Macfarlane and Datta’. 

Following absorption of the anti-rat liver mito- 
chondrial and microsomal sera with rat ‘kidney 
particles, parallel drop in the serum t-fixe- 
tion titre was obeerved in the presence of both the 
liver and the kidney antigens, and the 
antisera showed titres of 1/40 and 1/80 after the sixth 
absorption. All absorptions were carried out at 
87° C. for 1 hr. and at 8° C., as described 
ion of the antisera with the 


produced we have o ini 
Utilise op ive ctam Bor rote thie eaten 
4-dimethylaminoazobenzene.  Non-staming areas of 
ee cr exe pur eua 
eiler*, were evident when the liver sections were 
treated with finorescem-conjugated rabbit sera, but 
the difference was seen equally well with conjugation 
from normal rabbit serum as with the immune serum. 
The globulin fractions which were used in the conjuga- 
tion of the normal rabbit sera did not fix complement 
in the presence of rat liver and rat kidney particulate 
antigens. Exhaustive extraction of the ftnoreacent 
sere with the rat kidney particles, which Weiler found 
to remove free fluorescem derivatives, also non- 


hepatoma and cholangioma, non-staining 
were seen in most sections of livers of rata fed 
4-dimethylamincexobenzene. Three types of islands 
were observed, and examination of serial sections 
stained with hæmotoxylin and eosin showed that these 
corresponded with inflammatory and biliary cell foci, 
necrotic and degenerate parenchymal oells and 
morphologically normal cells. The 
islands o non-staining, but morphologically normal, 

parenchymal cells were usually observed in sections 
in which non-staining necrotic areas were algo present ; 
these islands may represent an early stage in the 
evolution of the necrotic lesion. Oooasionally we 
observed the persistence of non islands of 
morphologicalty normal parenchymal cells after dis- 
continuing administration of the caromogen for two 
or more weeks, and these areas meet ied 
mi © cancerous or precancerous foci e 
Seien uh e LEE foci may have consisted of 
cell populations which had directively progressed 
towards carcinogenesis, possibly by A from 
homeostatic control by the loss or modifloation of 
‘self-marker’ recognition characters. Alternatively, 
the persisting foci might result merely from a process 
of continuing degeneration and regeneratian. Weiler 
has observed uniform staming in sections of some 
livers several months after discontinuing feeding the 
dye to the rata. He attributed the uniform staining 
to & "reconstitution of organ speciflo anti iy that dm 
i t in 


islands had developed during dye administration, an 
that regeneration of the normal cell population was 
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accompanied by the recovery of normal staining 
characteristic. 

The results of our investigations m no way in- 
validate the concept that the malignant cell has lost 
the ‘self-marker’ recognition unit(s) necessary for the 
control of multiplication. Indeed, the histochemical 
appearances observed by Weiler may well be an 
expression of deletion or alteration of the highly 
specrilc dye-binding protein(s) investigated by Miller 
and Miller’. Although we have reproduced thè non- 
uniform staining which Weiler has observed in 
sections of livers from rata fed on azo dye, we are 
unable to confirm his i "pre ion that the logs 
of organ specificity is involved in the phenomenon. 

This work was by grants from the Anti- 
Cancer Council of Victoria and the National Health 
and Medioal Research Council, Canberra, Australia. 

P. E. Huamms 
C. J. Lour 
. Department of Pathology, 
University of Melbourne. 
d J. K. DmanN 
W. G. Sproros* 
Walter and Fliza Hall Institute. 


Melbourne 
April 15 
* dium ge Tr& NM fein Me [nd 
Deparimen Anatomy, Bohool 
Hospital, London, W 
‘Burnet, F. M., Bru Afed. J. (in the press) 
"Weller, H, £ 31 (1966). 


N Ul, 1374 (1954). 
* Coons, à. H., and Kaplan, M. H.,J. Map. Med., 91, 1 (1950). 
*! Weile, H., Strakentkerapis, 93, 213 (1054). 


° Macfarlane, M. G., and Datta, N., Pru. J. Bap Paih., 35,101 (1054). 


* Miller, E. O., and Miller, J. à., Cancer Rss., 7, 468 (1047). 


Effect of Relative Humidity on Rat Breeding 
: and Ringtail 


experimental 
rate, and in sino deficiency in the suckling mouse. 


peratures, relative humidities of about 80 per 
cent are recorded. Since 1954 we have, with consider- 


able difficulty, maintained our breeding rooms at 
relative humidities above 50, cent. i 
the past two winters a humidi has kept the 


rooms hygrostatically at relative humidities in the 
range 55-65 per cent. : 
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Fig. 1 e Normal tail; b, o and d, different stages of ringtaul 





These measures have given very good results: 
breedmg during the winter has been as good aa that 
in summer, and aymptomm of ringtail have dissppeared 
almost completely. 

The results were so striking that we have oon- 
tinued investigations into the problema. This winter, 
seven pregnant rate were transferred to a room with- 
out humidity control. The young were inspected 
one week after birth. All of them showed abnormal- 
ities of their tails, ranging from slight scaliness to 
very severe annulation. Some of the rats recovered 


re- 
corded in this room was only slightly below 40 per 
oent compared with about 80 per cent recorded in 
earlier winters. This may explain the better survival. 
In the humidified breeding rooms, sisters of the above 
females bore and reared sixty-two young, of which 
only three showed signs of tail disorders. 

It is suggested that the reason for the tail disorder 
obeerved when relative humidity is low may be a 
great heat-losa from the naked new-born rat due to 
evaporation. Arterio-venous anastomoses with rela- 
tive great diameters are found in the tail of the rat‘. 
The rat may therefore reduce ite surface area and 
oorrespondi its heat-loss by reduction of the 
blood flow the tail. If this be continued 
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finding that such rate have an elevated metabolism’, 
seems to indicate that heat-loss is counteracted both 
by reduomg the blood flow through the tail and by 
a greater heat production. This would be in good 
agreement with our findings. 
Work on the problem of ringtail is being contmued. 
It was, however, thought to be of some value to 
publiah this imi communication before next 
winter, in case other laboratories have experienced 
similar troubles to those related here. 
Lar Rem Nyaa 
Finx UTNE 
Orar R. BRÆKEAN 
Governmental Vitamin Laboratory, 
Norwegian Fisheries Research i 
Bergen. April 18. 

NC SEM ig)" The Rat in Laboratory Investiga- 

Br, usi : , 8., and Murphy, H. A., J. Biol. Chem., 

E sey: p OPO. ena Barr, N aE, J. Bia Chen, 83. 
J. Muir MR, 17 (S80). Mahmu, IL, toad, 49, 79 (1955). ( 
ie ee D. B., Amer. J. Physiol., 178, 


‘Brown, W. B., and Burr, G. O., J. Biol. Chem, 114, xvi (1936). 
me, H. M., N lese DM d Mri, E E, 


iJ. Chem., 91, 525 (1931). 
J. Nutr., 14, 563 (1987). 


Underwater Sounds heard from Sperm 
Whales 


Waite the sperm whale (Physeter catodon) is one 
of the more conspicuous cetaceans, it has not figured 
the relatively few that have been demonstrated 
to make underwater sounds, although they have 
oocamonally been suspected of doing so. We have 
now obtained reliable evidence that they, too, are 
soniferous. 
On March 28, 1957, off the North Carolina coast, 
our vessel Ailaniis encountered five sperm whales 


first, heard before the whales were sighted, was a 
muffled, smashing noise, with impulses about half a 
second apart, increasing in intensity to the end of the 
serios. At first ib was supposed to be hammering 
somewhere in the ship, but it was determined that 
the sound was not made on board. Later, when the 
whales were i plam sight most of the time, this 
sound was lees conspicuous. A second sound was & 
grating sort of groan, very low in pitch, which re- 
minded some of'a rusty hinge creaking. This lasted 
as long as five seconds at a time. By far the most 
common sounds were series of sharp clicks, which 
were loud enough to blacken the sounding recorder 
paper, and which usually occurred ab intervals of 
about half a second, but occasionally as rapidly as 


in groups of 20 or so. Different individuals chimed 
in from time to time, and there was no period of 
more than & few seconds without clicks. 

The echo-sounding receiver was used for listening 
on at least thirty different occasions before and after 
this encounter, and no similar noises were heard. 
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These observations on Atlantis were made by 
Worthington. It is to be hoped that they will be 
repeated by others fortunate enough to meet sperm 
whales, and that they will be supported by phono- 
graphic recordings. Although relatively few ships 
carry broad-band listenmg and recording gear, many 
nowadays have echo-soundmg,equipment. Ordin- 
anly, this can be used for listenmg, with the trans- 
mitter silenced. It is true that moet such devices 
will convey an imperfect version of the sounds 
heard, since they are designed for a very narrow 
frequency band centred on the transmitting fre. 

, &nd are then often heterodyned well down the 
spectrum. This, for example, applies to the sounds 
reported by Worthmgton, w. equipment selected 
and emphasized ies between 10-17 ko./s. 
and delivered them to him near 4 ke./s. Nevertheless, 
at this early stage in our study of marme sounds, 
such a phonograph record may still be of value, 
especially if the characteristics of the listening and 

ing system are known. 

While the absence of adequate records makes the 
matter speculative, it seems likely that the clicks 
heard by Atlantis may correspond to the familiar 
clicks employed in echo-location by the smaller 
odontocetes!; the ‘groan’ reported by Worthington 
may turn out to be a rapid succession of clicks. 

Oocasionally, in the accounts of the nmeteenth- 
century open-boat sperm whalers, there are allusions 
to comparable sounds made by the . Thus 
Bennett's creaking* reminds one of Worthington’s 
groan. One of the last of the New Bedford whalers, 
the late Mr. Henry Mandly, jun., has told Schevill- 
of hearing, in calm weather, impulsive noises from 
below while waiting in the boate for sperm whales to 
reappear ; these he said were believed to be the 
whale “snapping his spouters". In spite of the 
allusions of Devis*, which describe this act as óocur- 
ring in air at the surface, 16 seems improbable that 
the blowhole as such is involved. Possibly this 
‘mapping and Worthington's loud clicks are the 
same. It is quite likely that the whalers, undisturbed 
i es gs noises, could at times have heard these 
a under-water sounds. 

Note added in proof. On June 4 and 27, R. H. 
Backus, in our vessel Bear, succeeded, in making 
phonographic recordings of sperm whales some 200 
miles south of Oape Cod. These recordings closely 
resemble Worthington’s description. 


L. V. WozrHINGTON 
WILLIAM E. SOHEVILL 
Woods Hole phio Institution, 
Woods Hole, M. April 24. 
1 gohevill, W. H., and Lawrence, B, Broviora, Mus. Comp. Zool. 


Harvard, No. 53, 5 (1956). 
1 Bennett, F. D., "Narraitve of & Whaling Voyage round the Globe", 
8, 106 1840) 


? Devis, W. ML, “Nimrod of tbe Bea”, pp. 286, 356 (New York, 1874). 
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Precision Determinatlon of Cell 
Dimensions by the Back-Reflexion 
Weissenberg Method 
ALTHOUGH ib provides an elegant and accurato 
means of determining crystal lattice parameters, the 
back-reflexion Weissenberg method has not been 
widely used since it was first in 1937 4°. 
igi special capera waa for taking back- 
reflexion Weissenberg photographs, and it is presum- 
ably the lack of this instrament in most crystallo 


graphic laboratories that accounts for the neglect 
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finata alot of the holder and ls held by the arms B. 


The insert D fts Into the alit C. Thea ximáate dimensions 
on the figure are given in tres 


of the method. However, a ial camera is not 
necessary a8 an ordinary (and widely available) front- 
reflexion Weissenberg camera oan be eaaily converted 
mto a back-reflexion instrument. The method of 
conversion described below applies specifically to 
front-reflaxion  Weissenberg cameras of the type 
described by Buerger’, and may require modification 
before ıt can be applied to other designs. 

The collimator slot of the film-holder ıs closed 
with a removable adaptor machmed to have the 
same internal radius as the film-holder iteelf (Fig. 1). 
This adaptor carries a central alit (63 mm. x 3 mm.) 
for a oollimator made of brass tubmg havmg an 
outeide diameter of 1 mm. The film has a alot 
63 mm. x 3 mm. out in 16 with & special punch and 
ia mounted in the Straumanis fashion. An meert 
in the collimator slit holds the film firmly against 
the adaptor and also prevents leakage of light. The 
conventional layer-line screen is used rotated 90° 
from the front-reflexion position, the collimator pass- 
ing through the circumferential sht of the layer-lme 
screen. The beam-stop is mounted on the (removable) 
lid of the layer-line screen. The camera translation 
corresponding to a orystal rotation of 240° 18 reduced 
to 6 om. by replacmg the bevel-gear on the worm 
shaft of the Weissenberg mechaniam by another 
bevel-gear with half the number of teeth The 
photographs have & distorted scale’, and central 
reciprocal lattice rows appsar along straight lines 
slanting at angles of 75° 58’; the maximum Bragg 
angle that can be recorded on a film holder 57-3 mm. 
m diameter i$ 85°. Conversion of the instrument 
from the front-reflexion to the beck-reflexion con- 
dition, or vice verse, takes only a few minutes and 
requires no delicate adjustments; the settmgs of 
crystal and camera are not disturbed. 

The modifled instrument has been used in this 
laboratory to determime the cell dimensions of a 
number of orthorhombic and monoclinic crystals. 
After extrapolation against cos* 0 to 6 = 90°, the 
standard deviations of the cell dimensions were about 
+ 0-0025 per cent in favourable mstanceé. Full 
details of these results will be published elsewhere. 

This communication is published with the per- 
mission of the South African Council for Scientific 
and Industrial Research. 

F. H. HxRBSTEIN 
National Physical Research Laboratory, 
South African Council for 
Scientific and Industrial Research, 
Pretoria, South Africe. 
March 26. > 
Buerger, AL J., ¥ Krt., A, 97, 433 (1037). 


t Buerger, al. J co tans Crystallography” (John Wiley and Sons, 
Ine., New York, 1942). 
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Crystal Structure of Calcium 
Monoaluminate 

Tse crystal structure of calcium monoaluminate 
(CaAl,O,) was first examined by Heller! in connexion 
with work on the cementing properties of alummous 
cement. Owing to the diffloulty of preparing smgle 
orystals, a twmned crystal had to be used and the 
structure was, in consequence, only partially solved. 
In the present investigation it was posmble to cut 
single-crystal fragments from large crystals selected 
from a sample of phosphorus furnace-slag!. 

The monoclinic unit cell, space group Piim has 
cell drmensions [a] = 8-69, [b] = 8-09, [c] = 15-21 + 
0-02 A., B = 90° 8’, which are substantially the same 
as those reported by Heller!. The observed density 
of 2-96 gm. om. agrees well with the oaloulated 
density of 2:94 gm. cm.-* and indicates that the cell 
contains twelve molecules of CaAl,O,. 

An interpretation of the b-axis Patterson syn- 
thems, taken in conjunction with packing considere- 
tions, led to tral structures for two projections. The 
co-ordinates were refined by means of electron 
density and differenoe Fourier syntheses; the final 
reliability indices were Ria = X(JF, — |E) 
EP. = 0:13 and Ry = 0-11. Fmally, structure 
factors were calculated for 2,400 Aki reflexions, to 
give a reliability mdex, Fau = 0-13. The structure 
is shown in Fig. 1. 

Calcium monoaluminate, lke kalsilte* and neph- 
elme‘, is related structurally to f-tridymite’. As a 
result of substitutung all the silicon by aluminium 
atoms, an unusual three-dimensional arrangement of 
linked tetrahedra is formed. 

The calcium atoms are accommodated in cavities 
caused by the distortion of the tridymrte-hke struc- 
ture. Two calcium atoms (Ca, and Ca,) are each 
surrounded by six oxygen atoms in an 
arrangement, at a mean distance of Ca—O = 2-43 A. 

Surrounding the third calcium atom (Ca,) near 
the two-fold screw axis are nine oxygen atoms, at 
distances from it ranging from 2-38 to 3-17 A. Six 
of these oxygen atoms, each shared by two calcium 
atoms, form an elongated octahedron, thereby forming 
a continuous chain composed of —Ca*# (3) O** Ca 
The remainmg three oxygen atoms lie, at a greater 
distance away (Ca—O = 3-03 A.), in the plane at 
right angles to the cham. A nine-co-ordinated chain 
occurs in the mineral fluorapatite’, but in this case 
the shared oxygen atoms form a trigonal prism around 
the calcium atom. 

There are twenty-four Al—O distances having 
values between 1-68 and 1.82 A., and the thirty-six 











H O 
o t 1 3 4 Cu h 8 
Fig. 1. The baxs piojechion of CaAl,O, showing, on the left, 
and, on the right, AL—O and Ca—O 


AlL—O linkages 
Bonds in lower layer—broken line ; bondsin upper layer—fuil 
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O—A1—O angles lie between 101° and 118°. The 
Si(AI)—O—8i(Al) angles, which in tridymite* are 
all 180°, are in kalsilite? straight only in the c- 
direotion ; all others approximate to the tetrahedral 
angle. In caleium monoaluminate, AL—O-—A1 angles 
in the peeudo-hexagonal direction have a mean value 
of 132°, others being approximately 120°. 

Full details of this structure will be published 
elsewhere. 

MARYON W. Dover 


Albright and Wilson (Mfg.), Ltd., 

Oldbury, Birmingham. 

April 29. 

1 Helle, L. , thesis, London University (1951). 
t King, G., 747016 Patent Specifieation: Brit. Patent (1056). 
* Olaringbull, G. F., and Bannister, F. A., Ads Cryst., 1, 4% (1048). 
Dun J., Klein, G. E., and Donnay, G., Amer. Afin., 39, 805 
* Gibbs, B. H., Proc. Roy. Soc., A, 113, 351 (1927). 
* Beevers, O. A., and MoIntyre, D. B., Min, Aag., 87, 254 (1946). 


Twinning and the Tabular Growth of Silver 
Bromide Crystals 

SILVER bromide has the sodium chloride-type 
structure, Bo that a perfect crystal, growing m a 
uniform environment, would not be expected to 
show any tendency to unsymmetrical growth. The 
fact that dispersions of silver bromide in gelatin, for 
example in photographic emulsions, can be obtained 
which do consist of regular polyhedra (Fig. 1) shows 
that & uniform environment for growth can be 
obtamed. In the same environment during growth, 
but with diferent conditions of nucleation, however, 
dispersions can be obtained m which the crystals 
are tabular, the tabular faces having triangular or 
hexagonal shapes (Fig. 2). It can be shown that 
under identical environmental conditions, the uniform 
growth in three dimensions of the regular polyhedral 
crystals proceeds much more slowly than the ‘out- 
ward’ growth of the tabular crystals, that is, the 
tabular growth is due to enhanced growth parallel 
to the tabular faces rather than to repreesion of 
growth on these faces. 

The tabular faces are (111), and, since  orystal 
imperfections are known to promote crystal growth, 
it can be inferred that the tabular crystals contain 
some i on which promotes growth parallel 
to the two (111) planes forming the tabular faces. 
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Twinning is & very common occurrence in crystals, 
and sinoe in gilver bromide a triad axis is the only 
aimple one which oould form a twin axis, it is of 
interest to te whether the tabular growth of 
Silver bromide oan be explained by twinning. 

Successive twinning with a common triad axis will 
give a crystal of the shape shown m Fig. 3. This 
possesses two flat parallel (111) faces (tabular faces) 

dicular to the common twin axis, but the 
‘sides’ of the crystal are saw-tooth in cross-section, 
consisting of alternate ‘troughs’ and ‘ridges’, the total 
number of troughs plus ridges per side being equal 
to the number of twin planes. Enhanced rate of 
growth of the sides of the crystal over that on the 
tabular faces could be explamed by making the 
plausible assumption that the troughs on the 
sides facilitate nucleation for deposition of successive 
ionic layers relative to that on the flat tabular 
faces. 

If each twin boundary in the crystal is & single 
continuous (111) plane, then—if the sides are num- 
bered in rotation 1, 2, 3, 4, 5, 6—sides 1, 3 and 5 
form & set of three mdes which are identical as regards 
the number of troughs. Sides 2, 4 and 6 also form a 
similar set but possess the same number of troughs 
as the first set only when an even number of twin 
planes are present in the crystal. For odd numbers 
of twin planes (2n —1) there will be three sides with 
(n—1) troughs and n ridges and three sides with 
n troughs and (n—1) ridges. 

If the rate of growth of & side ia dependent on the 
number of troughs on that side, then it follows that 
the sides in either set of three will all grow at the 
same rate, but not necessarily at the same rate as 
the other set of three, that is, the tabular faces will 
have three-fold symmetry, but not necessarily six- 
fold symmetry. Tabular crystals with three-fold 
symmetry of the type shown in Fig. 2 are very 
common in photographic emulsions. 

If the twin planes were formed only in the nuclea- 
tion stage, then simple ratios between the lengths 
of adjacent sides might be expected. It is very 
probable, however, that further twin planes are 
formed also during the subsequent growth of a crystal, 
so that the final ratio will not only depend on the 
number of twin planes present, but also on the times 
at whioh each plane was formed during the growth 
of the crystal. 

A Laue photograph taken dicular to a (111) 
plane of a smgle crystal of sódium chloride-type 
structure would only show three-fold symmetry, but 
if twinning occurs six-fold symmetry would be 
gui Laue photographs of this type have been 

en in these laboratories. usmg large (30-50u 
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across) tabular arystals of silver bromide. Of about 
thirty crystals examined, ten have given Laue 
photographs with definite mx-fold symmetry. In 
phs, one set of spots is much 
than the other, indicating that the total 
thickness one orientation is different from 
the total thickness presenting the twin orientation. 
This would be expected with, for example, two twin 
planes, since the two outside portions of the crystal 
would then have the same orientation, and could 
increase in thickness ; whereas the centre portion, 
with the other orientation, could nob morease in 
thickness. It follows then that the appearance of a 
three-fold symmetry in the Laue pattern does not 
mean that there is no twinning in the 
crystal, but merely that the total thickness of one 
section of the same orientation is insufficiently great 
to yield a visible Laue pattern. 

The twinning hypothesis in ita gimpleeb form is not 
sufficient to explain all the tabular shapes observed 
in silver halide dispersions, but rt can explain those 
of most frequent occurrence. Twinning on a plane of 
bromide ions can occur without steric hmdrance, and 
there is experimental evidence to suggest that only 
this type of twinning occurs. 

Twinning in silver halide crystals has been referred 
to in a paper by Evans and Mitchell’. Although those 
authors consider twinning in silver bromide as un- 
likely, they think that the development of twinned 


‘orystals could explam the formation of oertam 


triangular crystals which they obtained. 


R. W. Barnaman 
R. H. Hez 
Research Laboratories, 
Kodak, Limited, 
Wealdstone, Harrow, 
Middlesex. 


? Hrans, T., and Mitchell, J CA eae eon Aretes ond 
Detects in Bolidas”, 409 Vihywioel Boats ty, , 1955). 


Foreign Cations in Silver Azide 


Tum optical and decomposttion properties of 
inorganio compounds oan very often be changed by 
the introduction of small amounts of fi cations 
or anions. For morganic azides which decompose 
repidly on heating, the usual method of moorporating 
impurities, which involves ion from the 
melt, cannot be used. Gray and Waeddington! have 
reported on the properties of silver azide (AgN;) 
eontaining traces of the cyanamide ion, and this 
communication is concerned with the method and 
effect of introducing metal impurities’ such as ced- 
mium into orystals of silver aride. 

The silver azide orystels were prepared from 
"AgNO, provided by the Atomic Energy Research 
Establishment, Harwell. One mode of decay of the 
silver isotope involves the emismon of a B-particle 
to form cadmium. 

The active silver azide was orystallised from 
ammoniacal solution and stored under water in the 
dark. A control sample of normal silver azide was 
the sample of silver-110 provided (3-5 mourie/gm. 
of silver nitrate) the peroen: of silver converted 
to cadmium after 270 days was approximately 
6'x 10“ per cent. After this period of time the crystals 
of active silver azide were a reddish-brown colour 
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Fig. 1. Absorption spectra of miver audo: @ ‘active’; O, normal 


7,000 


compared with the normal colourless crystals in the 
The absorption spectra are 
shown in Fig. 1. 


X-ray patterns, from a single crystal and powder 
of the active silver amde, showed no detectable 
change from similar patterns of normal silver azide. 
Tie vneribably duc t0 ihe Taat that the pervediiage 
change of miver to cadmium was too small. A further 
lmmrtetion was that silver azide decomposes when 
irradiated with X-ray which reduces the length of 


silver azide waa still sufficient to give a slight overall 
fogging of the film m the X-ray camera. 
Associated with the change m absorption spectra 
shown in Fig. 1, there is a change in the variation of 
refractive index with wave-length . 2) compared 
ee This new & on band | 
also effectively suppreases the photoconductive pro- 
perties normally exhibited by silver azide. On 
dissolving & crystal of active silver axide in ammonia, 
it was found that the reddish colour was present 


5,000 
Wave-length (A.) 


2. Variation of refractive index with wave-length for silver 
ne axide: @, ‘active’; O normal 
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throughout the bulk of the crystal A very fine 
metallic network remained after all the azide had 
been dissolved. Crystals of active silver azide are 
also more sensitive to light than normal silver aside. 
Cadmium azide normally existe in the divalent 
form Cd(N,),. Thus it is clear that if, as & result 
of radioactive decay, molecules of cadmium azide are 
formed then there will be an excess of miver ions. 
Silver azide has a high ionic mobility at room tem- 
perature. It will be possible for the silver ions to 
aoquire the necessary negative charge to give mse to 
a silver precipitate in preferred regions of the lattice. 
This is probably eaponsible for the new abeorption 


spectra’. 

The detonation velocity of long needles of active 
silver azide was determined by 8. K. Deb using metal 
probes in conjunction with & spiral base cathode-ray 
oscilloscope. He found the average detonation 
velocity (m./sec.) of crystals of length about 1 om. 
and diameter 0:3-0-4 mm. when by a hot 
platinum wire is: pure silver aide, 1,500; ‘active’ 
silver axide, 2,200. 

This 50 per cent morease in detonation velocity 
may be due either to the presence of Cd(N,), mole- 
cules or to the fmely dispersed silver. The latter 
mechanism is considered the more probable as it 
has been shown that normal silver azide may be 
sensitized to flash initiation by incorporating gold 
powder in compressed Bm of silver azide (Evans, 

L., and Yoffe, A. unpubhshed work). The 
metal acta as an electron trap and increases the rate 
of decomposition. 

The introduction of cadmium and 
formation of free silver have thus been responsible for 
a considerable modifloation in the properties of silver 
axide crystals. It is interesting that the presence of 
such small concentrations of impurity (< l m 10*) 
can bring about this marked change in detonation 


We are grateful for the assistance given by Dr. 
J. Sawkill, and for the encouragement afforded us by 
Dr. F. P. Bowden. 


A. D. Yorrz 
B. L. Evans 
8. K. DEB 
Research Laboratory on the 
Physios and Chemistry of Solids, 
of Physica, 
idge. May 1. 


1 Gray, P,, and Waddington, T. O.. Chem. and Indus. , 1355 (1065). 
! Hrann, D. L., and Yoffe, A. D., Proc. Roy. Soe., A, 988, 568 (1957). 
3 of. MoLaren, A. O., Proc. Phys. Sos., B, 78,147 (1967). 


A D. A pedet Datector for 
Chromatography 
THs thermal conductivity oell is in common use 


ing high-boiling 
the cell to avoid condensation effects, but with 


nitrogen as the mobile phase this results in loss of 
sensitivity. The use of hydrogen or helium instead 
of nitrogen is eaid to improve sensitivity but appar- 
ently gives broader peaks and lees resolving 

Using nitrogen as the carrier gas, Martin Smart? 
obtained improved sensitivity by converting the 
compounds as they emerged from the oolumm into 
oarbon dioxide and water, and detecting the carbon 
dioxide by an infra-red gas analyser. In this lab- 
oratory this technique has been tried using a thermal 
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a mtzture of (1) oli- 


Ae eme ) phenyl 
u 
Duro (8) T esr msg a EAT $ l 


E o me 
remo of water In our experienoe this 
Tathod vivos areas senditivit Datus eocdmpeniad 
by some bend spreading and consequent loss of 
reeolution. 

Much improved sensitivity with excellent resolution 
is obteined by oonverting the water vapour to hydro- 
gen and removing the carbon dioxide. The increase 
in sensitivity is due to the much greater difference 
between the thermal conductivities of hydrogen and 
nitrogen than between those of carbon dioxide and 
nitrogen. T T od 
reference to Fig. 1. The three curves 
seperation of the same mixture of five 


caso. Urdu dede us DN ce 


70-2-5 mV. range) using an electrically heated thermal 


conductivity oell running at 122? C. This was found 
to be the lowest temperature at which the oell could 
be run to avoid condensation effecte, the compounds 
boiling in the range 250—800? C. Curve B shows the 
trace after each had been converted to 
carbon dioxide, the thermal conductivity oell now 
operating at room temperature. Curve O shows the 
trace after conversion to hydrogen and removal of 
carbon dioxide. The peaks in this case occur in the 
opposite direction, but are shown reversed for clarity. 
A tube 4 mm. in diameter and 5 ft. long packed with 
20 per cent w/w silicone grease and ‘Celite’ 545 was 
used for the separation in the manner described by 
James and Martin‘. 

The hydrogen converter is simply made from a 
30-om. length of silica tubing 4 mm. in diameter, 
packed in two 10-om. sections, one filled with copper 
oxide and the other with iron powder. The whole 
tube is heated electrically to red heat. From this 
combustion tube the gases pass first through a short 
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column of soda-lime to remove carbon dioxide, and. 
secondly through & small glase spiral immersed in oil 
to ensure complete cooling, before pasemg into a 
conventional straight wire thermal conductivity oell. 
The converter can be used with any apparatus 
where & thermal conductivity cell is the detector, 
and could perhaps be used to increase the sensitivity 
of other types of detector. 
Thanks are due to Dr. J. R. Hawthorne for his 
encouragement, and to the directors of Schweppes, 
Ltd, for psrmission to publish this communication. 


; . G. E. Gram 
Schweppes Research Laboratories, 

Hendon, 

London, N.W.9 

: April 24. 
1 Wiseman, W. A., Okem. and Indust., 7, 127 (1956). 
? Obalkley, D. H., Gas Chromatographical Sympostum, Ardeer, 1055. 
* Martin, A. B., and Smart, J., Nature, 175, 422% (1955) 
‘James, A. T., and Marun, A. J. P., Biochem. J., 50, 670 (1952). 


. P rlodicity and Wool Growth in 
omney Rams and Wethers 


PHOTOPARIODIO control of the season in 
several breeds of sheep has been demonstrated by 
Yeates'; and others, and thg effect of light as a 
stimulant to growth and shedding of hair in some 
mammals has also been investigated. Some wool- 
production responses of New Zealand Corriedale ewes 
-to photoperiodic stimuli have been described b 
Hart*): ewes which had endured constant artificial 
light/dark rhythms produced for several months a 
greater weight of wool than they had done before 
the treatment and greater than control ewes sub- 
jected to the normal solar-hght rhythm. It is thought 


that, succeeding the initial reception by the eyes of | 


the light stimulus, impulses travel neurally to the 
hypothalamus and from there the activity of the 
adenohypophysis 18 controlled possibly by a neuro- 
humoral link; the activity of the adenohypophysis 
may then influence the rate of wool growth either by 
thyrotrophio or growth hormones. Hart’ supplied 
evidence supporting the view that ‘‘the photoperiodic 
response in wool growth may be due to an increased 

; thyrotrophic activity of the pituitary” ; m one experi- 
ment he subjected a group of ewes to a fixed rhythm 
of two hours light to four hours darkness and after 
a latent period there was a marked response in wool 
growth by these animals. Hart cited this result in 
support of the ‘contrast sensitivity’ theory of re- 
action by the complex responsible for the expression 
of photoperiodic stimuli. 

An experiment was commenced at the Rowett 
Research Institute, Aberdeenshire, by this depart- 
ment on June 1, 1955 i tal period 
March-May), and it was designed with the following 
objectives: (1) Generally, to investigate wool growth 
responses by English Romneys to photoperiodic 
stimuli, using control sheep subjected to the normal 
seasonal solar-light—darkneas rhythms experiénced 
in Scotland. (2) To find out the wool growth re- 
sponses to light stimuli by wethers and rams. 80 
far as -we know, these have not been previously 
investigated and such material was, of course, not 
complicated by events in the wstrous cycle. (8) To 
obtain evidence of possible responses in the form of 
the degree of fibre shedding. e 

A group of twelve Romney Marsh sheep, consisting 
of four rigs, one ram and seven wethers, were tested 
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and ranked for level of clean wool production from 
tattooed squares during a i tal period ; 
they were then allocated to either the control or the 
experimental group, each numbering sx sheep. 
From June 1, 1955, both groups were indoors in 


“individual pens and fed exactly the same ration of 


concentrates and chopped hay with water ad libitum. 
The control group expenenced natural solar-light- 
darkness rhythms throughout and the i tal 
group was ın an adjacent blacked-out rodrn, en- 
during & contmuous fixed 2:1 rhythm of ei 
hours darkness to four hours electric light supplied 
by two 100:watt bulbs :: this rhythm -was maintained 
without alteration during the period June 1955— 
October 10560. Mean weekly temperatures were 
approximately the same in experimental and con- 
trol rooms, the temperature not being controlled but 
varying with season. Wool from edch of four tattooed 
areas on each sheep was cut at skm-level every two 
months, receiving a standard washing and the weight 
being determined under standard conditions. Results 
have been statistically analysed. ‘The areas of. the 
tattooed squares were measured at each sampling 
time and skin samples taken periodically for-S/P, 
and other information which will be communicated 
in a more detailed account of the experiment to be 
published later. The treatment ended on October 17, 
1956, when all the sheep were put outside ; shortly 
after this the feeding of concentrates to both 
groups ceased. No attempt was made to test by 
injection any effects on wool growth of specific 
hormones. E 

Fig. 1 shows the total clean conditioned weight 
of wool grown during successive two-monthly periods 
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from the tattooed skin areag (this the 
changmg capacity for wool production r than 
verd beset oe cute oe ives cr atin) 
Results obtained so far may be summarized as follows : 

(1) Results agreed with those of Hart in supporting 
the ‘contrast sensitivity’ theory of reaponse in wool 
growth to photoperiodic stimuli. ° 

(2) Although at the end of the pre-experimental 
period the sheep in the experimental group had 
Produced lees clean wool from their marked areas 
than that grown by the marked regions of the con- 
trols, during the period August-September 1955 
they had begun to produce & significantly greater 
weight of wool than that grown by the controls. 
There continued to be & margin between the two 
groups until during, March-May 1956 the experi- 
mental group reached a peak, producing about 
48 per cent more wool than the controls. The i 
between the two groups waa then gradually reduced 
through the summer until October of the same year 
(1956). The-remarkeable rise in production of clean 
wool (approximately 50 per cant more than the con- 
trols) by the animals during the two 
months (October-December) immediately folowmg 
the conclusion of the experimental period indoors is 
shown m Fig. 1. This occurred in spite of the fact that 
(a) wool production of the control animals had 
declined, (b) the value of the pasture was 
to deteriorate at this season, and (c) both contro 


continue and it is hoped to elucidate 
further the in these and other 
sheep. It is clear, however, that this 
high production during four months of 
what is normally a low wool-producing 
season has significant practical a as 
tions. 

(3) The difference in wool production 
between the two groups changed sig- 
nifloantly with time during the experi-- 
ment (groupe x times’ interaction Big- 
nificant at the 0-1 per cent level). 

(4) Seasonal variations in "wool pro- 
duction have been described before: 
again in this experiment a seasonal van- 
ation with & peak each summer has been 
demonstrated by both groups while they 
were housed, and the variation is mde- 
pendent of either level of feed or photo- 
periodicity. 

(5) The curve for meen monthly am 
bient air tures was closely 
followed by those for clean-wool pro- 
duction of both groups throughout the H 

t. It is not certain that 
external vag sn had an mmmediate 
and direct on seasonal variation in 
wool peonasuan, "put it is probeble that 
variation in temperature was & contributory factor. 

(6) From & wool-production point of view, rams 
and rigs behaved no differently from the wethers. 

I am grateful to Dr. D. P. Cuthbertson, director, 
J. C. Gill, J. Wood and others on the staff of the 
Rowett Research Institute for facilities and main- 
tenance of sheep durmg the experiment; also to 
R. Bell for statistical analyses and to Mrs. 8. 
Webster, research assistant in this Department, for 
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fies dabudir other work 
connected with the investigation. 


A. B. WALDMAN 
Biology Department, 
Wool Industries Research Association, 
Leeds. April 18. 
1 Yeates, N. T. a di rte. Sa., $8, 1 (1940) ; Aux. J. Agric. Res., 
7, Ho. 5 asaf 


? Hart, D. s, dei. 171, 133 (1953). 
* Hart, D. 8., Proc. N.Z. Soc. An. Prod., 18, 57 (1955). 


Anisotropy of Sclerotinites 

SurEnR! has measured thereflectanoe of aclerotihites 
Dut haa not commietited upon thie easitenpo of nO: 
tropy in them. 

I have found distinct anisotropy in some solero- 
tinite obtamed from ooals of widely different 
geological periods and of widely scattered areas 
throughout the world. Reflectance measurements 
have made in oil and the relation of maximum 
reflectance (R,) to mmimum reflectance (#,) has bean 
plotted m Fig. 1. For comparison, the measurements 
of R, and R, in of vitrinites of different ranks 
obtamed by B t and Shaw? have been plotted 
in the same figure. It will be seen that this relation 
with solerotinites and vitrinites appears to follow a 
straight line up to the’R, value of about 3 per cent. 
At this stage the resulta with vitrmite deviate from 
the linear relation. 


Beyler's reflectance number 


Beyler's reflectance number 


3 
R, (Reflectance in oll-maximum, per cent) 


g. 1. Relation of maximum Fe and, mlaen. es ey in oil at 
sclsrotinite and vitrinite. 


Y n Boceno, lignite from Palans, India. 
Viettel CUN ME LU, erous coals , 


It will be of interest to ascertain if the values of 
R, and R, for other micro-constatuents of coal 
follow similar relations. 

D. CHANDRA 
Britısh Coal Utilisation Research Association, 
Randalls Road, aa Surrey. 
A l. 


! Beyler, C. A., Proc. South Walee Inst. Eng., 63, 213 (1048). 
? Broadbent, 8. R., and Shaw, A. J., Fuel, 84, 385 (1055). 
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SELECTION OF UNIVERSITY ENTRANTS 


PART from the plans for expansion to meet the 


growing demand for scientific and technological © 


man-power in Britain to which both the Zuckerman 
Committee’s report on Scientific and Engmneering 
Man-power in Great Britam and the earlier report on 
the Recruitment of Scientists and Engmeers by the 
Engineering Industry have directed attention, it 18 
now genevally realized that the universities are called 
upon to expand to provide places for the larger 
number of young people who may be expected to 
seek entry from 1960 onwards in consequence of the 
post-war rise in the birth-rate. he current expan- 
sion, however, 1s not bemg planned solely to meet a 
temporary situation, but to provide for a pe: manent 
increase of about half as many studente as the 
universities are now accommodating. The report un 
“Early Leaving" suggested that there is & consider- 
able reservoir of talent capable of proflümg by & 
univeraityp education, which.doee not at presauc 
reach the universities. It is natural, therefore, that 
concern should be expressed as to the numbers 
involved and how far the universities could and 
should be expected to expand without either lowering 
their standards or runnmg undue risk of excluding 
those who were capable of profiting by a university 
training. 

With State expenditure on university education in 
Britain approaching £40 million a year, apart from 
expenditure on technological educ&tion end large 
sums for capital expenditure, due care must obviously 
be taken to see that money is not wasted on those 
incapable of profiting by further education, as well as 
to ensure that the best use is made of the money. 
This involves more than an attempt to see that the 
disposition of resources between different university 

“departments is ın proportion with the needs of the 
State and the demand for particular types of trained 
men and women, that full use is made of the facilities 
provided and that there 1s no uneconomic and waste- 
ful distribution of facilities between different univer- 
sities. It is also a matter of findmg students with 
adequate qualifications at entry, and of seeing that 
standards of teaching are maintained for the larger 
numbers and not debased either by lowering the 
etaff-student ratio or by lack of equipment and 
&ooommodation. 

In theee' oonditions the queetion of how many 
qualified applicants at present fail to gain admission 
to a univermty assumes fresh importance. The lack 
of places for all the school-leavers who could satisfy 
minimum requirements and wished to enter a 
university during the immediate post-war years had 
led to competition conditions in which school-leavers 
tended to send apploations to several universities in 
the hope of finding a place at one of them, and this 
persisted after 1950 even when the expansion of the 
‘universities and decrease in the number of ex-Service 
students had made it possible for the universities to 
take many more applicants. Increased numbers of 


State scholarships and local education authority 
awards had, m the meantime, made a university 
education possible for many young people who would 
not otherwise have been able to affurd it; but the 
opinion was widely held< that no really worthy 
applicant was failing to find a place somewhére or 
other, even if rt was not necessarily in the eee 
of his or. her first choice. 

Nevertheless, from several pointa of view, it was 
important to find an answer to the question, if 
poesible, and in January 1052 the Committee of 
Vioe-Chanoellors and Principals appointed -& sub- 
committee, with Sir James Mountford as chairman, 
to inquire mto the situation. A report on this mquiry 
has now been published*, which is of considerable 
interest in this und in a wider context. Lhe inqury 
sought in the first place to provide answers to such 
questions as: how many applications for entry are 
received and considered by universities in a single 
session ; how many jndividual studenta these appli 
cations represent and how they are distributed 
between the different subjecta of study ; how many 
of the applicants are offered and accept places ; the 
reasons some applicants are not offered a place any- 
where ; and how many places in the various subjects 
of study are available and how many of them are 
filled. Although the report is limited to the single 
year 1955-56—representing accordingly a snapshot 
of the situation at one particular time—and although 
ite material is not homogeneous and is of variable 
reliability, it has a wider interest, because the oppor- 
tunity was taken to collect information about the 
previous educational beakground of the applicante, 
their social antecedents, the sources of their financial 
support and the careers which, at the time of appli- 
cation, they proposed to pursue. The replies to some 
of these inquiries are naturally of variable reliability ; 
but none the less, the report throws real light on 
some important questions, answers to which are 
desirable if the expansion of university and tech- 
nological education is to be planned’ so aa to make 
the best use of available resources. - 

Between May 1954 and the autumn of 1955 
some 70,000 applications, representing 22,000 men 
and 9,000 women, were received for admission in 
1955-56 to full-time university courses in Britain 
leading to a first degree or diploma; and on an 
average those with addresses in Great Britain and 
Northern Ireland applied to more than two places, 
the number of applications per applicant being 
highest in the faculties of medicine and science. 
About 18,000 applicanta were known to have been 
admitted at the beginning of the 1055—56 session, 
and of the remaining 18,000 lees than a quarter were 
women. Lees than 10 per cent of the men admitted 


* iio Appl Apploatlons for Admismon are Univer- 
sities. R. a M aimed) 
of the 


&nd Principals 

‘niversities of the Uni tod Kingioe.) Pow +27 tables. 

(London: Association of Universities of the British fuh Conitienwealtl, 
957.) 17s. 6d. ; 3 dollars. 


` 800 


came from overseas; but the proportion of overseas 
applicants admitted was very much higher in 
dentistry and technology than in other faculties. 
About two-thirds of the overseas applicants, both 
admitted and non-admitted, were from countries 
within the British Commonwealth. 

The material relating to the educational back- 
ground of the applicants 1s complicated and difficult 
to summarize, but some points of interest may be 


. noted. Cambridge (84 per cent) and Oxford (42) had 


the lowest proportion of applicanta who had attended 
local authority primary schools, followed by London 
(59), The Queen’s University of Belfast (68), Scotland 


(71), other English universities and colleges (74) and 
the University of Wales (88); but some of these. 


differences reflect,-in part, the relative importance of 
different faculties in the various university groups. 
There were indeed wide variations in the proportion 
of local authority primary scholars im the different 
faculties, the. proportion bemg highest m science 
(75 per cent) and technology (71 per cent) and lowest 
in medicine (49 per cent; in Oxford, 20; and m 
Oambridge, 24).-.Exoludmg Oxford and Cambridge, 
more than 10 per cent of the studente from Great 
Britain applying for admission said that they hed 
been boarders at the last secondary school they had 


admitted exceeded 40 per cent. Among those not 
admitted, 91 per cent of those proposing to study 
science were day pupils, compared with 78 per cent 
for dentistry and veterinary science and 76 per cent 
. for medicine ; the corresponding proportions of those 
not admitted who had been at grammar schools 
“maintained by local education authorities were 75, 
54,-60 and 58 per cant, respectively. 

These figures certainly suggest that local authority 
schools are providing a reasonable proportion of 
those geeking to study science and technology ; but 
this aspect of the mquiry, and also the material 
relating to the social batkground, is best considered 
after dealmg with the evidence about the 13,000 who 
were not admitted, some 2,000 of whom were overseas 
applicants. About 10 per cent of this total received 
an unconditional offer of a place either for 1955-56 
or for a later session from at least one university. 
At the other-extrame, about 25 per cent of the 
applicants did not, when their case was last con- 
sidered, posees the necessary peper qualifications 
for admission to the course of study they proposed 
at any university to which they applied. These two 
groupe accounted for about -4,500 of those not 
admitted anywhere; and although it was diffloult 
+o obtain further mformation about the qualifications 
of the overseas applicants from farther information 
supplied -by the universities, regarding the 6,900 
British candidates involved, it seems probable that 
at least & third of them had all the peper qualifications 
. needed for entry on their proposed course in at least 
one of the universities to which they applied. 
Thus, out of some 11,000 candidates from Britam 
who were not admitted, about 25 per cent did not 
possess the necessary paper qualifications, although, 
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in addrtion to the 10 per cent who were offered places 
unconditionally in 1955-56 or & later session, at least 
21 per cent had all these qualrfications. It would 
seam that the university or college did not in fact 
always know whether the applicant possessed the 
minimum peper qualifications when it was not worth 
while seriously to consider the candidate's suitability 
because, for example, all places were filled. The 
universities and colleges participating in the inquiry 
reported, however, some 2,500 unfilled places at 
October 1955 ;. but well over half these places 
were in arts subjects, whereas less than 37 per cent 
of those not admitted came within these subject 
groups. Again, some of the unfilled places were due 
to the failure of applicants for whom they had been 
reserved to notify the university or college concerned 
that they were not proposing to fill them, until it 
was too late to affer the places to others. 

Nevertheless, it remains true that a relatively 
small] number of fully qualified applicanta, if they 
had known of the existence of these vacant places in 
universities and colleges to which they had not 
applied, might have secured admission there. The 
number of vacant places may be mmall and to some 
extent may be temporarily unavoidable, though a 
central clearmg house for applications might well 
help to accelerate the filling of last-mmute and 
unexpected vacancies; and the idea might well 
merit consideration by the univerarties, if indeed 
they have not already examined it. It would seem, 
however, that there is at present a significant number 
of qualified applicants for whom the universities 
cannot find room, and the direct approach made in 
the autumn of 1956 by Sir James Mountford’s Com- 
mittee to & representative sample of British studenta 
who were nob admitted was designed to throw more 
light on the problem. 

The outetanding result of this further inquiry, 
which obtained so good a response that the answers 
can be taken as broadly applicable to the group as 
& whole, was to show that moro than a third of 
applicants in Great Britain had, within a year of the 
beginning of the 1955-56 session, been admitted to 
some institution of university rank. The sample also 
showed that & further 6 per cent had offers of 
university places for a session later than 1956—57, 
usually ab Oxford and Cambridge; and it seems, 
therefore, that we are left with only the 7,000, or 
637per cent of the original total of British students 
not admitted; and these, according to the informa- 
iion obtained from the universitiee, either did not 
possess all the entrance qualifications or their position 
was doubtful. The sample inquiry provided no firm 
answer to the question of what proportion of these 
7,000 afterwards obtained the necessary qualifica- 
lions; but it seams possible that between 2,000 and 
3,000 people who at least fulfilled the London 
minimum degree entrance requirements in October 
1955 failed to secure admission to any university 
either then or in 1956-57, or to have a place reserved 
for them in a later session. ` Of this 7,000, it would 
appear that some 1,600 were in full-time attendance 
at other types of further education institutions, such 
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ae teachers’ training colleges, by the autumn of 
1956. : 

The report submits no reoommendakionsy and the 
Bub-Oommittee draws no firm conclusions ; but the 
material submitted suggests that the problem 18 not 
intractable and should yield to some meagure of 
central organization and co-operation, such as the 
clearing house for applications already suggested. 
support leads the universities to expand in faculties 
designed to supply the State with the particular 
` categories of practitioners it needs ; for although at 
the moment those not admitted favour science sub- 
jecte rather than arta subjecta, there can be no 
.guarantes that the needs of the State and the 
aspirations of the would-be university entrant will 
always run together. The report at least hints at a 
problem which could become more acute, and lead 
to graduate unemployment if unheeded. 

No lees important and suggestive, however, are the 
chapters of this report which discuss the evidence 
on social background, financial assistance and the 
occupation the candidate had in mind. The latter 
evidence could well be the most unreliable, and seems 
to show the large opportunity for public relations 
work, emphasized in the White Paper on Technical 
Education and elsewhere, in order to enable the 
nation to recruit the much larger numbers of scientists 
and technologista it needs. Ib is interesting to note 
that the sons of teachers are much leas prone to enter 
their fathers’ profession than are the sons of medical 
men and dentista, and while 15 per cent of the men 
admitted who proposed to enter the medical pro- 
fession were themselves the sons of medical men, for 
the teaching profession the proportion was only 
- 5 per cent. 

The differences between university groups in the 
proportion of their entranta receiving no financial 
asistance or help of one kind rather than another 
in which their entrants were drawn from the main 
social classes, though another important factor was 
the proportionately greater number of university 
‘and oollege awards available in some university 
groups rather than in others, and the preferences 
shown for particular universities by holders of awards 
not tied to a specific university or college. The most 
revealing of these sections, however, is that which 
pointa out, in line with the conclusions of the report on, 
“Early Leaving”, that the children of manual workers 
form a very much smaller proportion among those 
applying for admission to universities and colleges in 
Great Britam snd Northern Ireland than manual 
workers form of the adult male population as a 
whole. Differing environmental infftuences and 
aspirations are regarded as much more important 
than any hereditary infiuence on the distribution of 
intelligence in redusing the proportion of boys with 
manual-workmg fathers from 66 per cent ab the 
point of entry to the non-fee paymg grammar school 
to 36 per cent ab the point of university entry (or 
20 per cent if we include university entrants from 
the direct grant and independent schools). 
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It is probable that, as the report on “Early Leaving" 
suggested, much good material is being lost which 
could meorease our supplies of technologists and 
scientists. If, however, this source is ever to oon- 


"tribute to the supply of technicians, positive measures 


will be required to deal with the environmental 
influences and such factors “as lack of parental 
ambition. It. may well be necessary to go even 
deeper, for a &redrtion of culture and service may 
also be involved. We cannot encourage materialiam 
and expect an altruistic response. Although -this 
report gives a somewhat reassuring answer to the 
main inquiry, the mass of material presented affords 
abundant material for thought, and for further 
inquiry about the universities themselves. While the 
universities must maintain their tradition of sound 
learning and free inquiry, they must aleo supply the 
nation with an unending suooesgion of men and 
women competent not merely to undertake offices m 
the State with magination and integrity, but equally 
to bring to the service of industry and the myriad 
vocations of the modern world those both technically 
and professionally competent and alive to the human 
issues and values with which they will be confronted. 
If Sir James Mountford’s committee has done nothing 
else, it has given a hint that the universities may 
have to discard some of the assumptions they make . 
about their students, and work out new methods and 
new standards for dealing with the applicants for 
admission now coming forward. 


TECHNICAL PROGRESS IN, 
BRITISH INDUSTRY 


Industry and Technical Progress 
Factors Governing the Speed of Appcenan of 
Science. By O. F. Carter and B. R. Williams. Pp. 
vii-4-244. (London and New York: Oxford Univer- 
sity Press, 1957.) 25s. net. 
‘HIS book is good enough, and ‘authoritative 
enough, to make ite defecte rmportant. It leaves 
the reader convinced that the authors have them- 
selves achieved a thorough and balanced under- 
standing of the factors upon which technical 
progreasivenees depends, but perhaps equally oon- 
vinced that this un ing would have been 
more briefly and with some selective emphasis. 
It oan be assumed that the authors had no wish 
to induce or support complacency, yet it may prove 
that they have done so in one i b 


They then go on to 
point out, quite rightly, that some sections of industry 
are at least as progressive as their counterparts in 
any other country. Unfortunately, having declared 
their refusal to accept the generalization before 
investigating it, and having made reference to special 
cases which seem to Be st variance with it, they do 
not return to the matter and express any final opinion 
based upon their studies. As a result, they leave any 
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reader’ i, if not encouraged, to conclude- that 
British industry is as technically progressive as 
industry in any other country. It is-:true that this is 
not stated to be so, nor is it likely that the authors 


believe 1t, but they blunt a potentially powerful spur ' 


to action by leaving the matter in doubt. 
The failure to draw conclusions ae to the technical 
progreasiveness of mdustry in Britain relative to that 
. of other countries is due, in part at least, to the 
failure to find any quantitative means of asseesing 
progreesivenees. ‘lhroughout the book, the judgment 
of progreasiveness is subjective and qualitative. 
Although the authors recognize the danger of con- 
fusing features regarded as evidence of progressive- 
ness with the factors considered to lead to rt, it is a 
danger which they are unable to avoid completely. 
This difficulty would have been reduced, and the 
force of the conclusions presented would have been 
inoroased, by the adoption of reasonable, even 
though admittedly imperfect, quantitative methods 
of assessment. One such method, well suited for 
comparison between the state of technical advance- 
ment of the whole manufacturing industry of one 
ee is to compare added 
roduced per employee hour, after correcting 
a EE ae ee This measures 
sree al Gate ie ders of the Valea aor Gee 
by the consumer, and includes allowance for the 
technical sophistication of the producte. When 
applied to the whole manufacturing industry of a 
nation, it gives sensible measure of the manner in 
which the basic resource of man-power is reinforced 
by all those other factors which the authors rightly 
regard aa important, such as manual and mental 
skills, balance between parte of industry, develop- 
ment and production of efficient equipment, effective 
- uso of capital, and general good management. - 
^ The same form of measurement is of leas value 
“when. applied to inter-oompany comparisons, because 
there is lees justifloation- for regarding individual 
companies as self-contained and similar in 
kind. Even in this context, however, and particularly 
for comperisons between unite within some one 
section of industry, measurement of corrected added 
value per employee hour, or the rate of change of 
this quantity, oould usefully be used as one of several 
non-subjeotive means of measuring technical pro- 
gressivences. 

The authors nied a very comprehensive survey of 
the factors which permit or cause a company to be 
technically progressive. In doing so, they lay further 

. stress upon some matters already recognized to be of 
importance, but they also emphasize the importance 
of other factors which tend to be overlooked. Thus, 
while they reinforce the generally accepted view that 
-the supply of technologists and scientists is in- 

to enable industry to be as progressive as 
it should be, they also point out that many sections 
of industry are disinclmed to use scientists at all, 
and that many scientists who are employed in 
industry are very inefficiently used. Also, while 
recognizing the importance of the continuing search 
for new knowledge, the authors stress the necessity 
for industry to develop an urge to find, and an 
ability to use, knowledge already available. As they 
say, m Chapter 4, “There are many firms in craft 
industries which have not even taken advantage of 
‘school text book’ scientific pginoiples. Their real 
problem is not that scientific knowledge is hard to 
come hy, but that they have not begun to want it". 
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A theme strongly expromed throughout the book 
is that seientiflo knowledge and &bihty must "be -an 
integral -part of management’s equipments that 
research needs to be managed in relation to appro-' . 
priate company objectives, and that there must be 


3 ability to comprehend and use the resulte of research .- 


outside the research depértment as well ai apprecia- 
tion of company objectives - within it. Not sur- 

, in relation to these views,.the authors 
conclude that technical progreesivenees “is seldom 
ee eee ere ID I 
general outlook. 

During the course of their discussion: of the causes , 
of technical progressiveness, the authors gò some 
way towards disarming earlier ortticiam by deyoting., 
attention to demonstrating the weakness or falsity of 
most of the arguments used by apologists to explain’ 
why Britain is lees technically progressive than some ' 
other nations. They also show that none of the ex- 
ternal factors which tend to obstruct the technical 
progrees of an indrvidual firm is likely to be so serious 
as defects in its own management. : 
] i R. BuarcHine 


A NEW COSMOLOGY 


The Dramatic Universe 

By J. G. Bennett. Vol. 1: The Foundations of 
Natural hy. xlii--584. (London: 
Hodder and Stoughton, Ltd., 1956.) 42s. net. 


N. WHITEHEAD has said: ‘It is a safe rule 
. to apply that, when a mathematioal or philo- 
sophical author writes with a misty profundity, he is 
talking nonsense”. Yet, in another place, this same 
mathematician—philosopher remarks : ‘Heaven knows 
what seeming nonsense may not to-morrow be demon- 
strated truth". _Neither remark is to be taken too 
seriously, but both may be borne in mind when 
reading the book under review. 


The sub-title of the present volume, the first of '. 


two, is “The Foundations of Natural Philosophy", 
but rt must not be inferred that it is a book about 
physics. Mathematics, physics, and other sciences 
do indeed make their appearance, but. the mam 
concern of the work is to promulgate & highly specula- 
tive philosophical system, and the essential ingredients 
are metaphysics and mysticism. Mr. Bennett is a 
follower of G. Gurdjieff, a Caucasian Greek mystic, 
whose ideas have become widely known, principally 
through the activities of his disciple, P. D. 

Gurdjieff, who died in 1949, wrote only one book, 
entitled “AN and Everything", which bears DU Ra 
resemblances to Nietzache’s “Thus Spake Zara- 
thustre”’ and to modern ‘space-fiction’. In order to 
protect it from the idle scrutiny of iconoclasta, ib was 
apparently a deliberate policy of Gurdjieff to make 
his book almost incomprehensible, so that ite full 
signifloance, if any, could only be grasped after 
prolonged study. Mr. Bennett himself says: ‘‘After 
perhaps thirty carefal readings, I still discover in it 
new depths of meaning". We do not know whether 
Mr. Bennett has adopted a mmilar plan for ‘his own 
work but, by chance or design, he has achieved a 
similar end. Since this review is bemg written after 
only a singlé- careful reading, perhaps I may be 
forgiven if some of the depths of meaning have not 
been revealed to me. 
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- Eminent physicista have told us, as indeed lesser 
mortals, have sometimes perceived, that the universe 
is mysterious. Contemplation of the universe, and 
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_ even of some small part of it, often gives mse to 


mystic thoughts. and, emotions, which may or may 
not have a beneflejal. effect upon those who experience 
them." However, whether or not a physicist derives 


his ingpiration from a mystical conception, and con- . 


ducts his- personal lifé by it, we feel that he should 
rigorously exclude rt from-his.physios. Mr. Bennett 
evidently thinks otherwise. 

As the basis of his physical theory Mr. Bennett 
postulates & six-dimensional Minkowskian geometry 
of the universe. , Ihe six dimensions are the four 
dimensions of space-time and, in addition, the 
‘dimensions’ of ‘eternity’ and ‘hyparxis’. It should 
be noted that the author uses an esoteric and ill- 
defmed terminology which does nothing to further 
the understanding of his thems. ‘Eternity’ is defined 
as ‘the storehouse of potentialities’ or ‘the measure 
-f intensity of being’, and ‘hyparxis’ is defined as 
‘the condition of ableness-to-be’. Using argumenta 
which are, to say the least, obscure, Mr. Bennett goes 
on to ‘explam’ certain known facts of elementary 
particle physics, that im, io fit them into his scheme. 
Of this I have only two things to say: first, a 
theory, not directly amenable to experiment, which 
confines itself to ‘explainmg’ the bases of existing 
theories, without further developmenta, 
is & barren theory at most; and, second, the ‘facts’ 
of elementary particle physics are notoriously 
evanescent, go that the task of fitting them into 
& rigid universal scheme seems likely to be-an 
unrewarding one. 

Although the intricacies are such that it is difficult 
finally to asees this section of the work, I none the 
leas believe that the theory has been erected upon an 
assumption which can most charitably be described 
88 an unwarranted extrapolation. Mr. Bennett 
argues from the fact that kimetio and tial energy 
are interconvertible that they must acoorded the 
same existential status, that is, they must be sup- 

‘real’; and he goes on to say (p. 156): 
‘Few people to-day doubt that energy exista and 
that ‘visible matier’ is only one of ita manifestations. 
There need, therefore, be no hesitation m accepting 
the view that potential existence and actual existence 
are equivalent and interchangeable”. -In case the 
reader has any doubts about the meaning of this, I 
feel it necessary to quote at length a passage which 
occurs two or three pages earlier. Speaking of weather 
prediction, Mr. Bennett saya: “Woe are not entitled 
to say that the ftne weather that waa still potential 
at ten o'clock but did not materialize is leas real than 
the rain that is actually falling. The non-actualized 
fine weather is just as truly a part of experience as the 
actualized rain. For a different state of consciousness 
the sun might be shining at this very moment and the 
aky clear. I oan, for example, think of sunshme, 
and perhapa, with practice, I could even voluntarily 
produce in myself all the sensations corresponding 
to sumshme, and thus, for my own experience, be 
able to actualize sunshine ingtead of rain. In yet 
another state of consciousness, two incompatible 
eventa might both be present simultaneously to my 
awareness” 

In other places the mista draw aside to reveal a 
pope Dor Veer Mr. Bennett is, for. 

le, a supporter of the biospherie hypothesis, 


ims to which the biosphere, that is, the thin 
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fil ad thio vuibcs Of shai EU Sn whio lo tala; 
is a living entity higher in the coale of existence than 
man hmigelf. Mankind may be regarded, go to speak, 
ad the ‘brazh-cells of the biosphere’. In case this 


‘should be mistaken for mere poetic imagery, let me 


hasten to add that later in the book Mr. Bennett 
goes further and describes, not only the biosphere, but 
the Earth itself, as well as the other planeta and the 
Sun, as beings of higher order than man. Number 
magic makes rte appearance here, as elsewhere in the 
book—m particular, the magic significance of the 
number seven. ''Every organized structure capable 
of independent existence has seven mdependent 
terms”, we are told, and are not surprised to discover 
that there are seven ‘true’ planets—‘true’ planets 
bemg so defined that their number is precisely seven. 
In his Preface, Mr. Bennett makes the disarming 
plea: "I can only hope that those who realize that 
we must, at all costs, discover & means of looking at 
all that natural science has discovered in the 
centuries as ons coherent whole will be prepared to 
give the method a trial; and, if they are specialists 
in one or other of the subjects treated, will rather fill 
in the gape and correct the errors than condemn the 
enterprise". (The phrases printed in italice are m 
bold type in Mr. Bennett’s Preface.) I feel strongly 
that, if one of the costa is the abandonment of gcientaflo 
method, it 18 too much to pay. None the less, I have 
read the book with much enjoyment and no little en- 
lightenment. It should be read by all mathematiciana 
and physicisita—as a warning. 8. Ranma 


HIGH ENERGY NUCLEAR 


PHYSICS 


High Energy Nuclear Physics f 
Proceedings of the Sixth Annual Rochester Con- 
ference, April 8-7, 1956. Compiled and Edited by 
J. Balam, V. L. Fitch, T. Fulton, K. Huang, R. R. 

Rau, and 8. B. Treiman. Pp. xii+368. (New York: 

Interscience Publishers, Inc. ; London: Interscience 
Publishers, Ltd., 1956.) 3.75 dollars. 


HE Rochester Conference on High Energy 

Nuclear Physics has been one of the important 
annual international events in the post-war scientific 
world. The hospitality of Rochester has been ex- 
tended to delegates from all countries working in 
this field, and the 1956 Conference which 1s reported 
here was notable for the presence of Russian delegates 
for the first time. 

The proceedmgs of the 1956 Conference arrived in 
Britain just as the 1957 Conference was taking place, 
80 that already in this fast-movmg fleld many further 
discoveries have already been reported. The 1956 
Conference was particularly notable for the papers 
by Segre and others on the anti-nucleons, the pro- 
duction of which in the Berkeley bevatron had been 
discovered in the year previous. 

Theory had predicted the existence of anta-protons 
long ago, and attempts had been made to find them 
in the cosmic radiation, and indeed some likely 
evidence had been found but wrthout definite proof. 
The anti-protons were finally identifled among the 
particles coming from a target bomberded by the 
6 billion volt proton beam of the Berkeley Bevatron 
guided by magnetico fields. They travelled along a 
flight path of 80 ft. and were identified by ther time 
of flight and the magnetic selector data combined 
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with Oerenkov counter detection. Since then the 
annihilation process has been found and studied—up 
to 640 millon volte being carried away by m-mesons. 
The large interaction cross-section of the anti-proton 
with nucle: was discussed by Teller. . 

Other rmmportent sessions of the Conference dis- 
cussed the rapidly growing experimental evidence for 
the strange particles and their interpretation. The 
numerous modes of decay by the K-meson were 
described, and the evidence for the identical mase 
and life-time of the charged K -meeons was preeented. 
This led to the theoretical discussion on the problem 
presented by the identity of the K-mesons, Ô and ~, 
which decay into two and three z-mesons, respec- 
tively. The equality of life-time was said to be a 
‘miracle’ not explained by theory. Later m the 
discussion, Feynman and Young considered the 
possibility that parity m weak interaction was not 
conserved—a hypotheses which has been abundantly 
confirmed during the past year. 

There was also much interesting theoretical and 
experimental mformation on the interaction of 
nucleons and of x-meeons with nuclei. 

The Conference has undoubtedly provided the best 
opportunity of keepmg in touch with this fast- 
developing subject. In 1958 the Oonferance is to be 
held in Geneva. J. D. Cooxororr 


NEUROPHARMACOLOGY 


Neuropharmacology 

Transactions of the Second Conference on Neuro- 
pharmacology, Josiah Macy, Jr. Foundation, May 25, 
26, and 27, 1955, Princeton, N.J. Edited by Prof. 
Harold A. Abramson. Pp. 328. (New York: Josiah 
Maoy, Jr. Foundation, 1956.) 4.25 dollars. 


Tranqullizing Drugs 


A Symposium held under the auspices of the American 


Association’ for the Advancement of Science, in oo- 
operation with the American Psychiatric Assocation 
and the Amerioan Physiological Society, and presented 
at the Atlanta, Georgia, Meeting, December 27-28, 
1955. and edited by Harold E. Himwich. 
Pp. vii-J197. (Washington, D.O.: American 
Assocation for the Advancement of Science; Lon- 
don: Baley Bros. and Swinfen, Ltd., 1957.) 45s. 
Hormones, Brain Function, and Behavior 
Proceedings of a Conference on Neuroendocrinology, 
held at Arden House, Harriman, New York, 1956. 
Edited by Hudson Hoagland. Pp. xi--257. (New 
York: Academic Preas, Inc.; London: Academic 
Books, Ltd., 1957.) 7 dollars. 
The Pharmacology of PsychotomImetlc and Psycho- 
therapeutic Drugs 

Oonferenoe held by the New York of 
Boienoes, Section of Biology, April 12, 13 14, 
1956. ing Editor: Seymour 8. Kety. (Annals 
of the New York Academy of Sciences, Vol. 66, Art. 3. 
Pp. 417-840. New York: New York Academy of 
Sciences, 1957.) mp. 

HUROPHARMAOOLOGY has enjoyed immense 

popularity, particularly in the United States, 
durmg the past years, and the number of conferences 
and symposia dealing with some aspect of the subject 
is legion. Transactions of four of these are reviewed 
here. As many participants rbad papers at several 
conferences, a great deal of overlap is inevitable, but 
there is & distinot character to each publication. The 
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rapidity with which statemente made at these coon- 
ferences become out of date ws a reflexion, on the 
dynamic interest taken in the subject. 

Earliest among the four conferences 18 the “Second 
Oonferenoe on Neuropharmaocology”, sponsored by 
the Josiah Macy, Jr. Foundation. It is written m 


the group. The mam theme of the conference 18 the 
&otion of lysergio acid diethylamide (LSD) and ite 
relation to human schizophrenia. There 18 aleo an 
amusing account of the origin of the work of Oamond 
and the Saskatchewan group on adrenochrome and 
&drenolutin as poamble hallucinogens. 

Next im chronological order is a symposium on 
"Tranquillizers", held in Atlante in December 1955 
and published in 1957. The first part deals with 
methods used for screening potentially useful drugs or 
to analyse their mode of action by physiological and 
biochemical methods. The second part brmgs the 
resulta of treatment of psychoses, the most important 
drugs being chlorpromazme and reserpine. Two new 
drugs, however, are just appearmg on the horizon : 
axacyolonol (Frenquel) and meprobamate (Miltown). 
Reporte on 6-8 months clinical use of these 
including double-blind trials, are presented from the 
Geleabury State Hospital and the Missisarppi State 
Hospital. 

The third conference was held in May 1956 at 
Columbia University’s Arden House on the River 
Hudson. Ita title, “Hormones, Bram Function, and 
Behavior", indicates that it is more concerned with 
the discovery of the causes of mental aberrations 
than with their treatment. ' Not nearly so much 
progress has been made in recent years on the inter- 
relation of hormones and the nervous system as in 
neuropharmaoology proper. Most of the book reports 
on the orthodox lies of investigations oo i 
the action of the adrenal gland, the gonads and the 
thyroid on behaviour and on metabolism of nervous 
tissue. One chapter, however, is devoted to the 
newly-aroused mterest in 6-hydroxytryptamme (sero- 
tonm) as an agent oontrollmg central nervous 
activity ; it is interesting to see that this substance 
is classified as a hormone m spite of the fact that ita 
occurrence in the brain is not related to the activity 
of any endocrine cells. 

The latest , covering & wide range of neuro- 

logical topics, is that of the conference held 
in April 1956 at the New York Academy of Sciences. 
This is & most comprehensive and up-to-date survey 
of the actions and uses of the substances which 
formed the subject of the previous conferences. The 
actions of lysergio acid diethylamide and 5-hydroxy- 
tryptamine form a large ion of the review, 
and much progress is repo: in the analysis of the 
bio-electrical phenomens correlated with the action 
of these drugs, in the study of antagonistas and in the 
understanding of the underlymg biochemical eventa. 
Ooncerning the drugs used in therapy, progress has 
not only been made m ini their eleotro- 
physiological and biochemical actions, bub also m 
observing the behavioural changes produced in 
animals and, most important, in i them 
judiciously in the therapy of psychoses. Indications 
for a particular drug or drug combination have 
become more precise, and there has-been some 
success in the avoidance of crippling and undesirable 
side effects. Marran Voor 
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.SUPPLY OF SCIENTISTS AND TECHNOLOGISTS 
FOR INDUSTRY 


HE report on "Industry and Technical Pro- 
grees"" contains & key chapter on the supply 
of “Trained Men and Women", and a conference 
organized by the British Association was held to 
discuss this subject, under the -of Sir 
Henry Tizard, at the University of Leeds on July 5. 
In welooming this well-attended Conference on behalf 
of the University, Prof.:J. T. Whetton 
that the problem has many roots, some of which go 
into the schools and the social system. The 
tional recruits réquired for -British industry 
cannot be produced like rabbits out of the addrtional 
hat now bemg provided by the expansion of facilities 
in the universities and technical colleges, and Prof. 
Whetton's concern about solving the equation of 
supply .and facilities became a reourrent pre- 
occupation throughout the day. Mr. R. J. Butler 
weloomed the Conference on behalf of the Leeds 
Chamber of Commerce, and asserted that cost- 
consciousness is not an inferior aspect of an 
enginoer's work but a vital part of it, for which 
appropriate training should be given both before and 
after entry to industry. 


Six mam points were stressed by Prof. B. R.. 


Williams (University College of North Staffordshire) 
in & brief mtroductory survey of the report, of which 
he is jomt author. First, the use of science by industry 
ia not simply a matter of buying a few scientists and 
providing a back room ; rather it is essential to have 
the widest spread of ‘minded people 
throughout the firm. Secondly, complex chain 
of relationships between firms has been shown to 
have & -cumulative effect on productivity, 
or the lack of it. Linked with both these aspecta, 
and of critical, indeed over-riding, importance is the 
ee rU peni Where management is good, 
is the use of science and technology in 

the’ firn. The total supply of technologists ig ex- 
tremely important, but the cage studies have shown 
-the critical lack of ‘hybrids’, that is, people who have 


nearly 80 serious & 
scientists and techn 


blem as the shortage of 

and the quality of 
Management. We should know when we had solved 
this problem when finance once more became the 
; limiting factor. 

“Behind all the factors affecting our study stands 
the question of the supply of able minde—managers, 
scientists and technologists ; and it will be seen that 
we are satisfled neither with the effectiveness of the 
British educational system in ite work of selection of 
training, nor with the distribution of tramed talent 
between industries and firms.” With this quint- 
essential quotation from the report, Sir Henry Tizard 
introduced ite co-author, Prof. C. F. Carter (Belfast), 
who sireesed two aspects of this question. First was 
the supply of first-rate ability, which is a question of 
nurturmg what we have: secondly was the lack of 


- * Indus Teohnical a the aped 
of Aynllaon ot ot Banc. By Prof O. F. Garter and Prof B 
Wiliams. Fpi i +244. and New York: Ontord University 
Prem, 1057.) 25e. net. (Bee also p. 301 of this 1asue of N. ) 


training of various kinds, which may be dealt with 
by official policy. Prof. Carter indicated possible 
lines of action which the Conference might consider ; 
for example: that employment advisory services for 
omg poc people should operate in grammar schools 

the crucial age of specialization and not at 
the tme of leaving school; that allowances, subject 
to a means test, should be given to children renainmg 
at school after the age of nfteen ; specialized univer- 
sity entrance should be greatly relaxed; that con- 
sideration be given to a two-tier system of university 
degrees in science ; that more research be undertaken 
into the teaching of mathematics, and into the 
elominatior of much drawing-offloe work, and by the 
professional institutions into the efflcient use of 
scientific and technical staff in industry. 

With Sir Ben Lockspeiser in the chair, the second 
morning session began with Sir Alexander Fleck 
stressing industry's responsibility as a provider of 
scientists, as well as in receiving them and using them 
properly afterwards. In both respecta, however, he 
was concerned with wider education conducive to good 
personal qualities and powers of leadership. There is 
urgent need to achieve a new balance between science 
and the arta, and Sir Alexander commended both the 
courses at the University College of North Stafford- 
shire and the new proposals at Cambridge. Careful 
examination should be made of the use of scientists 
in industry, but there is & proper place for them on 
the sales side, especially on the way to top manage- 
ment, and this is not feurly described as ‘edging nearer 
the till’. In Imperial Ohemical Industries, one in 
four are engaged on research and development ; for 
the other three a high degree of techniodl efficiency 
is Uesirable, but personal qualities vital in teem- 
work and leadership are at least as important. 
Education and training must take account of these 
trends, which are bound to continue, and science 
could no be regarded as an optional extra to 
traditional jects. ‘Lhe education of the scientist 
Grunt ronte Tin o Jakei dull part ihe wanage. 
ment of industry. 

The worst shortage in the atomic energy industry, 
that of design engineers, waa discussed by Bir 
Christopher Hinton. There is no general agreement 
as to the traming of engineers, because ıt 18 inherently 
more of an art than & science, and this art can be 
learnt only by practical experience in industry. For 
this reason, though some expansion was justified, a 
large expansion of university engineering schools 
would be a serious mistake. More should come 
through the technical college route, with early indus- 
trial experience to get the real feel of engineering, 
and with concurrent or closely related theoretical 
study. Sir Christopher illustrated this by reference 
to the ign office establishment of the Atomic 
Energy orty at Risley. Of 158 profesional 
staff only fifty-three have degrees, and some of these 
were external degrees taken part-time through the 
technical colleges. The remgmder had come via the 
part-time day- and) evening-class route alongside 
industrial experience. Of 220 at the assistant designer 
grade, only seventeen have degrees, but this 220 
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forms the main souroe for or muppiying the professional 
grade. There are 286 in the drawing office grades and 
none has & degree, bui Hey mre very ed deum 


' gtaff. This was the total establishment which had 


been responsible for the solution of major engmeermg 
problems, in the atomio energy developments. Con- 
versely, of ninety experimental officer grades, forty- 
seven had but the, posta needed only the 
General Certificate ‘of Education at advanced level in 
two subjecta. Bir Christopher was very concerned 
about the consequent waste of university places m & 
period of great At the same time, he was 
equally concerned 
graduates after entering employment. After ten 
years employment, Brifash graduates too often oom- 
pare unfavourebly with thoee in United States 
industry in vigour and initistive. 

Ths wider edussiion ana effective Duhing f 
graduates in industry was then examined by Guy 
Hunter, deputixing for Sir Regmald Verdon-Smith 
(Bristol Aeroplane Co., Ltd.). These are essential both 
for good management of mdustry and the general 
well-being of the nation ; the latter especially, since 
such graduates i y ocoupy key positions, 
and will greatly influence the of the 
national tradition of moral, social, political and oul- 


„tural values, and will also lay the foundation for the 


much greater weight of technology needed to sustain 
modern society. , industry should organize two-year 
postgraduate as continued education as well 
as industrial training, preferably on & sandwich basis, 
with the universities, advanced technical colleges and 
industry iteelf supplying the varied &dvairtoed teaching 


The afternoon session under the chairmanship of 
P. A. Macrory (Unilever) was devoted to the concern 
of the schools, colleges and universities with the 
supply of scientists and technologists. Dr. A. D. I. 
Nicol (University of Cambridge Appointments Board) 
was oonoerned with the unpredictable nature of 
State scholarship and open scholarship resulta. For 
example, of the State scholarship students of mathe- 
inatida at Cambridge, 70 per cent had obtained only 
third-class honours degrees. More pass and general 
honours degree courses might be run for those who 
aim at technical careers apart from research, but the 
able scholars should not be sacrificed to these require- 
mente. For them a four-year course or more 

courses are now essential. In the schools a 
taste for advanced mathematics must be more widely 
cultivated, ainoe it is the universal language of modern 
science, and all understanding is limrted if some 

is not attained in it. 

As he had first-hand knowledge of it in hie local 
education authority area, A. B. Clegg (chief education 
officer, West Riding of Yorkshire) was concerned with 
the problem as to why only 6 per oent of the children 
of unskilled workers capeble of domg aixth-form work 
actually remain at school, as against 44 per oent of 


` the children coming from professional and managerial 


classes. He examined the cumulative effects of two 
main causes, lack of parental ambition and the 
educational handicaps of the social background of 
many of the children of unskilled workers, and con- 
sidered that the role of the school, in offsetting these 
serious drawbacks, should be to provide a broader 
education and background to literacy, and to develo: 

wider interests and easy social gelationships. But 

this is increasingly limited by specialization, rising 
examination standards, and especially by the impact 
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of the open scholarship system of Oxford and Cam- 
bridge. lt bears moet severely on the socially ‘handi- 
capped able child, in & schoo! likewise handicapped. 
Unless this difficult matter 1s dealt with, ıt may 
become as highly charged politically as the /eleven- 
plus’ test haa become since the Second World War, 


_ and it may well invite 1nareaged government probing 


into university affars. With suitable safeguards, 
some experiments should be made in allowing such 
schools to nominate their own university entrants, 
when the errors are unlikely to exoeed the 17 per cent 
or so now typical of local authority awards. 

From the angle of technical education, Dr. P. F. R. 
Venables (Birmingham College of Technology) found 
some encouraging trends since the White Paper was 
published. A new structure is emerging, more allied 
to the needs of industry: local and area colleges 
concerned with courses for technicians and craftamen, 
some eighteen regional colleges (rising possibly to 
thirty) concerned with advanced courses for the fore- 

going and a limited.number of courses for tech- 
nologista ; and the eight (probably ten) colleges of 
&dvanoed technology concerned solely with training 
scientists and technologists. ‘Part-time day release 
enrolments have already increased by about 8 per 
cent, City and Guilds examination resulta 18 per 
cent ; full-time advanced courses have risen 9 per 
cent, and similar part-tome day courses by 4 per cent. 
Sandwich courses. had an intake of some 1,200 aa 
compared with an output of about 600 the-previous 


session. Of 173 sandwich courges which have now 
“been 


started, twenty-five have been recognized by 
the Hives Council for the new diploma in technology 
(in addrtion there are six full-time courses go recog- 
nized). Qualitative problems noted in the report under 
discussion are being met by the introduction of indus- 
trial administration, economics and related subjects, 
and of liberal studies, into all undergraduate courses. 
Nevertheless, there remains serious cause for concern 
in the wastage of ability in part-time courses, the: 
lack of women studente, insufficient traming after ~ 
entry into industry and, above all, the continuing - 
critical shortage of highly qualified teaching staff. 
Coming at the end of the various papers and earlier 
discussion, C. H. Wilson (University of Leicester). 
tried to put some pointe in perspective. Too many 
mutually contradictory arguments had been used; 
for example, that standards should be raised in the 
universities, while they should admit many more by 
lowermg faculty requiremente and abolishing the 
scholarship system. There was also & complete lack 
of reality in pilmg ever more tasks on to the univer- 
sities: the quinquennial grants had been fixed, and 
therefore their potential work was already limited, 
and additional suggestions must remain pipe dreams., 
Mr. Wilson cited as evidence of logs of ability the fact 
that of those leaving the publio schools at seventeen 
and eighteen years of age, only 44 per cent went on 
to university and other advanced education, and tho 
figure for maintained grammar schools was 41 per 
oent. The perseverance for science and mathematics 
courses was greater, the respective figures being 
81 per oent for public schools and 50 per cent for 
maintained grammar schools. Numbers should be 
increased without lowering standards, reecuing 
the general degree from the neglect into which it haa 
fallen; but industry must first make up its mind as 
to what proportion of specialista (honours degreo 
men) it wants in comparison to thoee whose future 
occupations require a good general science training. 
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The task of summing up the contributions of 
thirteen speakers and twenty-four participante in the 
discussion was allotted to Bir Henry Tizard, but he 
wisely preferred to round off the conferenoe by 
stressing only a few salient pointe. If the supply of 
scientists and technologists who will remain as such 
is doybled, it will probably be adequate ; but a very 
much greater increase is m the number of 
scientifically educated people for industry, and indeed 
all walks of life. Specialimation has no evils for the 
able man, and the university and advanced collego 
are appropriate pron for this specialization. Not so 
for the remainder, and grester care must be taken to 
secure a wider education for them. Everyone agrees 
that the British educational system is not meeting 
modern needs, but there has been substantial progress 
in the schools, colleges and universities. In his day 
at Westminster School, Sir Henry said that only one 
other boy was studying science ; now the yearly 
increase is 10 per cent and the science sixth will soon 
equal the rest. Technical education vb aoa 
rapidly in quality and quantity, and should be given 
far more money for itg needs. A comparative survey 
' of the systems of all the western-European countries 
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is urgently” needed. Though universities are com- 
lainmg, Sir Henry said that. he knew of no other 
go t which makes a recurrent grant 
equal to £31 million per annum to universities. How 
do those universities manage ? And what light would 
such a survey throw on British university organiza- 
tion? Far more trust is needed between the univer- 
sities and the schools in Britam, and one of the 
younger unrversities should take the mitiative in 
making closer direct examination and nomination 
ts with selected schools. A pilot experi- 
ment, conducted some years ago at the Imperial 
Cqllege of Soienoe and Technology, London, had 
improved relationships and the number of first-class 
people coming forward. 

Well organized as the conference was, it had too 
crowded an da, with an almost breathless suc- 
cession. of and participants. An opportunity 
was lost in not spreading the same programme 
over two days, with far more ample opportunity 
for discussion, and particularly for  membors 
.to question the authors more closely upon many 
aspects of their valuable aaa 


. F. R. VENABLES 


CAPITAL FOR SCIENTIFIC DEVELOPMENT 


HE conference on “Capital for Scientific 

Dévelopment” at the Royal Society of Arta on 
June 27 was the earlier of two conferences arising out 
of the inquiry conducted by the Science and Industry 
Committee of the Royal Society of Arts, the British 
Association and the Nuffeld Foundation into the 
possibility of speeding up the &pplication to industry 
of the resulta of scientiflo research. The other con- 
ference, on the supply of scientists and technologists 
for industry, is surveyed in the article. In 
opening the conference the President of the Board of 
Trade, Bir David Eoclee, suggested that the weakness 
of British industry lies in failure to pay enough &t&en- 
tion to the cost of applying new processes and machines, 
and that the value of Profs. Carter and Williams’s 
book lies m stimulatmg th t about industry and 
technical change, and in enging generalizations 
too broad to be true. Bir David agreed that company 
taxation might be leas of a deterrent than some 
people think, but said that it mattered what they 
thought and that the answer depends on whether, 
assuming any rate of taxation, the public sector 
would leave the private sector enough savings. 

The subject was dealt with in two seasions devoted 
respectively to large and small firms, but the 
discussion was preceded by, a short &ocount of the 
survey by Prof. O. F. Carter, who summarized its 
findings on this point. At the time of the survey- 
many firms were certainly not held back by laok of 
finance, although they might be described as stagnant 
pools. © Others, including some highly progressive 
from a technical point of view, had ther development 
lunited by the difficulty of retaining enough money 
in & period of high taxation, or by their inability or 
unwillmgnees to raise money from outside. Prof. 
Carter suggested that the problem, in ite broadest 
terms, was whether the supply of savings was as 
high aa it could reasonably be made, and whether 
our financial machinery was such that these savings 
wero available to the’ investment borrowers with the 


best claim. These questions reised very wide issues, 
some of which, includi the place ‘of the National 
Research Development ration in the financial 
support of key developmente, Prof. Carter indicated. 

The discussion on the position of the large firm was 
opened by Lord Dudley Gordon, who thought that 
new capital was normally required to develop the 
resulta of research in an existing department, and he 
found it hard to accept the suggestion in the report 
that a board of directors might refrain from mcreasing 
a dividend so that it may have funds to erect & now 
factory. Lord Dudley observed that surpluses shown 
are not usually available as cash, and new devolop- - 
ment resulting from research has to be paid for in 
cash. Large sume have also to be found for main- 
tenance and repairs and to comply with the pro- 
visions of such measures as the Clean Air Act, and 
nearly every major project Involves additional 
capital in sorne form, rather than cash from internal 
reecuroes. 

Sir Nutcombe Hume, who opened the discussion 
on the smaller firm, said that the conclusions drawn 
by Profs. Carter and Williams on capital for devolop- 
ment accorded with those reached by thé Charter- 
house group of companies, of which Sir Nutcombe 
Hume is chairman, as & result of their experience m 
this field. Sir Nutoombe thought there were all 
too many men in responsible managerial positions, 
especially in the smaller companies, who did not 
know the extent of the facilities available and their 
uses. An eesential ingredient of good management 
was the realization that, at least in matters of 
finance, a company must choose some reputable 
finance house and trust it to do what is best for the 
company. He also pointed out that the mmimum 
size for & company to prove attractive to the Stook 
Exchange and investors seeking a free market in the 
securities they holde had been growing for many 
yeers, and he did not think that the report dis- 
tinguished strongly enough between capital in the 
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form of borrowed money and that in the form of 
share capital. It was thoroughly that the 
incidence of profits tax should favour borrowing ` 
money and put such & heavy burden on ordinary 
share dividends, but he agreed with'the authors of 
the report that too much time and energy were 
occupied by the problem of death duties. 
Apert from this, few of the issues specifically 
indicated by Prof. Carter were mentioned by the other 
though Prof. Oarter did not suggest that 
would necessarily be discussed. Some of these 
points may be mentioned in conclusion to indicate 
- that something more was done at the conference than 
to ventilate a preasing problem of modern industrial 
development and to seek possible solutions. There is 
the question whether there is a right balance between 
compulsory and voluntary saving ; 1s it good or bad 
for technical progress that so much capital invest- 
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ment should be financed from ploughed-back profits ; 
are the inducements and privileges given to private 
savers sufficient, or could a usefül increase in private 
saving be obtained by further inducement ? Again, ' 
are selective means of encouraging specially. pro- 
ductive industries needed and can we make better 
use of men wrth ideas but no great ability in finance 
or sales ? What is the place of general measures such 
as the investment allowance and do ent changes 
diminish their efficacy t Is there any way of 
contro fond-raismg from the markets than the 
present ital Iegues Committee, or would it be 
better for technical progress if capital were rationed 
by “prices ? Is there any better way of i 
finance for small companies Which enito teshaiodl 
Lak Hema Mu DUMOM competenoe, and can 
be done to allay the fears of small firms 
which iaMibi thems fa paisg outelde: finansai 


SMOKING AND LUNG CANCER ! 


REPORT OF THE TOBACCO MANUFACTURERS' STANDING COMMITTEE 


HE tobacco manufacturers of Great Britain, 
disturbed by the reporte that the evidence for a 
close relation between smoking and lung cancer was 
piling up, gave in 1954 a fund of. £250,000 to the 
Medical Research Council for furthering research on 


the subject. Not satisfied with the results of their 


philanthropy, the manufacturers are now about to 
set up a new fund for research to the tune of £1 
million. Their Standing Committee consists of tech- 
nical representation from the different companies, 
and a scientifló . tants panel of two eminent 
scientists, namely, a> ‚chemical technologist and a 
statistician-geneticist. ` 

The _iæued by the Standing Committee 
. (6-10 Bruton Street, London, W.1), dated June 17, 
1957, shows undisguised attempts to belittle the 
findings of those investigators who have shown a 
correlation between smoking and cancer. For 
example, it pointe out that one's daily intake of benz- 
pyrene in the air in a West Country town is equivalent 
to the benzpyrene content of the smoke from forty 
cigarettes and the daily mtake in London to the 
benzpyrene from one hundred oi These 
statements could imply that the best-known oar- 
cinogen (henzpyrene) present in cigarette smoke can 
be ignored as a factor in the lung oanoer-smokmg 
relation, since the air already contains more benr- 
pyrene than the amount to which the great majority 
of smokers are exposed. Unfortunately for this idea, 
the lung cancer rate has been rising rapidly in many 
places all over the world and including towns in 
Norway, Iceland and Denmark, where the air 
is far leas smoky than in English towns and 
where, as & consequence, the benzpyrene content. ` 
of the air is a small fraction of the English 
figures. Moreover, women.have a niuch lower 
lung cancer rate than men, although they breathe 
the same air. 

Nevertheless, the laboratory work of the Com- 
mitted ia largely concerned with the measurement 
and the formation of benrpyrene in cigarette amoke. 
The report records that the arsenic content of 


Mori ruis ee ee deli godt 
control technique on the tobacco crop. However, 
ioana they Geode in E> ae ocala Pe tie 
responsible carainogen is undermined by the available 
lung -cancer figures for Turkey, where the disease is 
about as common as in other European countries, 
but where the tobacco contains scarcely any deteot- 
able arsenic. 

Although the report begins by rejecting the lung 
cancer—cigarette relation, its laboratory work ener- 
getically pursues the theme that cigarette smoke 
contains carcinogens such as benzpyrene, arsenic, 
dibenzanthracene, or some as yet unknown carcinogen 
lurking among the other constituenta of agorota 
-gmoke, which. are identifiable or have still to 
defined. 

ee aringa ite ee oa te ae 
statistical aspect of the problem. It emphasizes that 
& contingent statistical relation does not guarantee ` 
‘causation. Let us take an example of what could bo 
called contingent. Beeside-sunburn in London-school 
children, before the motor-car, was always preoeded 
by a railway journey. The railway journey is con- 
tingent to the sunburn but is not the cause of the 
sunburn. To take a strictly practical point of view, 
the seaside-sunburn could have been avoided by 
shutting down the railways, and in the same way lung 
canoer could be largely avoided by clomng the cigarette 
factories, quite independently of whether lung oanoer 
“and smoking have a causal or a contingent relation-_ 


‘lhe report refers to the ‘genetic factor’, that is, a 
hypothetical factor present m part of the population 
which determines not only susceptibility to lung- 
cancer but also a disposition to seek tobacco. Then 
why did not this genetic trait show itself before the 
lung cancer epidemic got under way, at about 
1910-20 ? . 

A further theme pursued in the reporb is the 
alleged imperfect r&ndomnees of the patients who 
were the subjects of the Doll-Hill imvestigation. 
Surely, non-reandomness is what is required: to 
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choose parallel Iung-oanoer and non-lung-cancer 

tiente for comparison whose other differences have 
ien cancelled out with the exception of one variable, 
namely, smokmg or non i Ihis Doll and 
Hl did: they studied 1,357 men who had con- 
tracted lung cancer and the same number of men 
free of lung cancer as controls, together with 108 
women suffering from lung cancer and 108 women 
controls. The paífiente and their controls were in the 
same hospitals in London, Birmingham, Cambridge, 
Leeds and Newoastle and m rural areas of Dorset 
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and Wiltahrre ; they belonged to the same age group, . 


had been in hospital for the same length of time, and 
the controls even had the same disease (canoer) of 
some other part of the body. It would be difficult to 
imagine a more carefully worked out scheme of 
matched controla. The results of the DollHull 
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investigation are now too well known to need 
reiteration. 

.The report develops the argument that modern 
therapeutic methods have allowed age groups liable 
to lung cancer to survive which would previously 
have had large losses by death at a lees advanced 
age. Let us then assume that the steep fall ın the 
tuberculosis death-rate gmoe the latter part of the 
past oentury has saved susceptible groupe for & later 
death from lung cancer. But what of the women ? 
Their death-rate from lung cancer is inuah below thai ` 
of the men. It will be necessary then to postulate a 
second h; , that lung canoer is sex-lmked.- 
But our difficulties are not over, for the lung-cancer 
rate for women has been rising quite rapidly. For 
the moment, this line Sf areacsans is better abandonod. 

I. Himam 


THE NATIONAL COAL BOARD’S PNEUMOCONIOSIS 
FIELD RESEARCH 


By Dr. J. W. J. FAY 
Chief Scientist of the Research 


Poe is & condition which starte 
almost imperoeptibly with the fixation of & small 
amount of dust in the lung, and as the period of 
exposure increases more and more dust is &ocumu- 
lated. So long as the condition remains as ‘simple’ 
pneumoconiosis, rb is believed that ıt will not progress 
ect 1s removed from the dusty environment, 
d teli is absent or comparatively slight. 
Tho rarer Dut moro serious form i known ae com- 
, plicated’ pneumoconiosis, massive 
fibrosis. In this form of the the patient’s 
condition deteriorate even 1f he is removed from the 
dusty environment.. Progressive massive fibroms is 
thought to be caused by the superposition of an 
extraneous infection, probably tubercular, on a 
background of simple pneumoconiosis usually in ite 
more advanced stages. Hence, if yoniosis is 
halted at the earlier stages of the simple form, the 
results are not serióus. Both forms of the condition 
are recognizable by X-ray examination of the lungs. 
In spite of the work which has already bean done, 
pneumoconiosis still presenta a serious problem in 
the coal-mining industry, about five thousand new 
oases being certified every year. The National Coal 
Board has therefore undertaken a fleld research to 
study the effect of the dust breathed by coal-miners 
in the course of their work. As the result of long- 
term fleld studies it is hoped to obtain accurate data 
on which to base safe levels of dust concentrations 
which miners will be able to tolerate throughout 
their working lives without suffering any considerable 
disability. a 
The research, which was started in 1953, is “being 
conducted at twenty-five collieries in England, Scot- 
land and Wales. The selection of collieries is designed 
to provide & reasonable cross-section of mining 
practices, conditions and types of dust, in order to 
investigate the effect of composition as well as 
nearer a These twenty-five collieries employ 
t 30,000 men, approximately 5 per cent of the 


coal-miners in the United om. 


Medical Studies 

There are two mobile medical unita, each equipped 
with the most up-to-date X-ray machines for takmg 
full-size chest x. -rays of the population at each 
colliery every three years or 80. Each unit is imn 
charge of a senior medical officer and inolndes a 
qualified physiologist, & radiographer and clerks, 
technicians and anoullary staff to a total complement 
of nme. r 

The films ate claserfled ifto categories ‘af pneumo- 
coniosis according to the internatignhi , (I.L.O.) 
classification, which recognizes. foyt. stages of simplo 
pneumoconiosis and four of "pfogroesrio massive 
fibrosis. 

The reading of the films is done by the senior 
“medical officers. Due precautions are taken to 
estimate the accuracy and consistency, moluding the 
application of croas-checks and a continuous statistical 
control on the reading levels. By this means a uniform 
and satisfactory standard of readmg is maintemed. 

The first round of X-ray surveys has been com- 
pleted, and the results have shown & wide range of 
prevalence of significant pneumoconioms at tho 
different collieries. 

At the time of the X-ray survey, details have been 
recorded. of the past working histories of all the men 
examined. There is thus available a record of the 
prevalence of pneumoconiosis on an individual basis 
among the present populations at the collieries, 
together with & record of the environmental history 
which has contributed to the prevalence revealed. 
This information enables an estimate of the prevalence 
throughout the coalflelds to be made. 

The examination is voluntary, but the oo-operation 
of the men has been extremely good, the overall 
response being about 95 per cent. The lapses have 
been analysed in terms of age and occupation and 
they do not appear to be significant in either respect. 
Thus the population, examined is considered to be 
representative of all the men working at the colheriea 
at the time of the surveys. 
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The second round of medical surveys will be started. 
this year, and & number of simple anthropometrio 
and physiological measurements wil be made in 
addition to the X-ray examinations. This is in order 
to investigate the relationship between X-ray classi- 
floation and disability. In addition to the physio- 
logical teste, which aré primarily in to 
inv respiratory fonction, a questionnaire: will 
be used for eliciting mformation regardmg other chest 
conditions which may complicate the investigation 


` of pneumoconiosis. i 


Environmental Measurements 


The environmental sampling programmes are 

to measure the environments of the men, 
perticularly dust concentrations, for the purpose of 
oorreleting the attack and progression of pneumo- 
coniogis as revealed by the follow-up X-ray surveys 
with the mtervening dust exposure which has-caused 
it. 

An individual record of dust exposure is required 
for each man under observation, to match against 
his X-ray record. The system adopted to accumulate 
the neoeasary:date hasbeen to stratify into oocupa- 
“tional groups the- population of each colliery and to 
get a measure of the environment of each gro 
Esch occupational group consists of men doing fhe 
same work, at the same time, in the same place, so 
that the environment within any one group can be 
expected to be reasonably uniform. The sampling 
procedure is to select representatives randomly by 
name from each of the groups and to measure their 
exposure throughout a working shift. Different 
representatives are covered on successive shrfts of 
sampling and, by & suitable choice of sampling 
fractions, 
built up with accuracy as time goes on. 
These e dean 
attributed’ to ;each -man in the group for the period 
he spent in the group, and in this way an individual 
_exposure index is cumulatively recorded for each man 
under obseervétion. i 

The dust concentrations are measured by investi- 
gators based at the oollienes who socompany the 
representatives throughout their working shift. The 
thermal preoipibetor is used as the standard instru- 
ment, and the dust concentrations are evaluated in 
terms of the 1—5 micron particle counts, as repre- 
senting the best practical method of assessing the 
respirable dust. There are sixteen senior investigators 
(scientists) engaged in these field studies, each being 
responsible for the wor ab ane or bwo collieries.: Thay 


by 

(ecientifla technical officers), 
bey run fe weasel oe viuis qas 
at each colliery. The actual distribution of staff 
depends upon the size of the colliery. The environ- 
ment of the whole colliery population is measured, 
and a picture is built up of the dust exposures of all 
the occupational groupe on all ghifta. 

The sampling procedures are standardized and the 
performance of the investigators in evaluating their 
samples is subject to continuous check. In this way 
satisfactory counting levels have been attained and 
maintained: Dy the team: ada whole throughout the 
investigation. 

rne aan of she erar onaniaa 
tional groups depends upon maintaining an accurate 
record of each man’s working history. At any one 
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time there are about 1,400 occupational groups 
altogether, with considerable movement of men from 
one group to another. “Records must therefore be 
kept of changes in occupation, and the methods for 


finally developed involves the use of individual 
mark-sense Hollerith cards which are prepared by a 
clerk at each colliery. The cards are mechanically 
punched, sorted and summarized on a Hollerith 
machine at headquarters in London to provide a 


_ detailed record of environmental exposure, due 


allowance being made for the man’s time at risk. 

The emphasis so far has been on the measurement 
of dust concentrations in terms of total particles of 
respirable dust, but the question of composition is 
covered in two ways. The thermal precipitator slides 
are evaluated regularly in terms of coal and non-ooal 
particles in order to record what proportion of the 
1-5 micron dust is minerel In addition, work has 
been started on the collection of gravimetric samples 
of the various dusts for composition analysis, 
inuding an estimate of the free silica content. 


Correlation of the Medical and Environmental 
Data 


The ultimate object is to correlate the observed 
progression aD wu ueni pud dubai 
exposure. In tho first place, the hypothesis to be 
tested will be that radiological is i 
related to dust exposure e 
number of 1-5 micron particles 
air. Alternative hypotheses will have to be investi- 
gated if this simple hypothesis is disproved. For 
example, it may be necessary to take account of the 
composition and size distribution of the dusta, as well 
as to investigate the effect of very high intermittent, 
or ‘peak’, concentrations. It is, however, impossible to 
undertake any analysis based solely on the observed 

ion and measured dust concentrations until 
at least one follów-up X-ray survey haa been made 
and some progression measured. 

Hence the analysis is limited for the time -being to 
an examination of the present prevalence in terms of 
past ocoupations. The past working histories taken 
during the first X-ray surveys have been summarized 
and analysed in terms of prevalence of pneumo- 
coniogis and period of exposure in the different 

ions and places of work. In this way it is 

le to obbam information about the relative- 
hazards of different occupations at the various 
collieries in the past, which will provide & useful 
background of knowledge for the quantitative oor- 
relations later in the investigation. 

The planning and supervision of the environmental 

programmes and of the medical/environ- 
mental correlations, as well as the devélopment of 
new techniques and methods of analysis, are carried 
out by & headquarters unit consisting of eighteen 
scientists and technologists and twenty-four clerical 
and ancillary staff—a total complement of forty-two. 
With the eighteen people associated with the medical 
units and the fifty-five investigators in the field, 


there are thus 115 people engaged full time on the 


investigation. 


The investigation is still in ite early 
stages and much of the effort to date has inevitably 
been devoted to the design and application of the 
long-term procedures. This &ooount has therefore 
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been largely limited to a description of the beck- 
ponte placing ea The resulta 
80 far available are pteliminary ones, but those which 
are of general interest will be published from time to 
time. 

Ib is imposible to acknowledge m detail the help 
and encouragement which are forthcommg from so 
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many people. Without this co-operation, however, it 
would obviously be impossible to conduct the investi- 
gation, which oen safely be said to represent & good 
example of & large-scale, co-operative experiment in 
the field of oocupetional hygiene. 

This short statement of the of research 
is published by permission of the National Coal Board. 


NUCLEAR’ RADIATION MEASUREMENTS DURING THE . 
INTERNATIONAL GEOPHYSICAL YEAR i 


By Dr. BERT BOLIN 
Internationa] Meteorologica! Institute, Stockholm 


6 Raw development in the fleld of nuclear physice 
in recent years has indeed been remarkable. 
Not only has our understanding of the principles of 
nuclear reactions been vastly increased, but refined 
techniques for identufymg and measurmg radioactive 
isotopes in exceedingly small amounts have also been 
. developed. These latter methods have been of great 
use in biological and medical studies ; of late they 
have been applied to geochemistry, and are now fhad- 
ing their way into geophysics. A new and powerful 
tool for studies of our environment has thus been 
placed at the disposal of the Earth scientists, the 
ultimate possibilities of which we cennot judge to-day. 
It is highly desirable that the great promise of this 
fleld be realized and a global observational programme 
formulated, particularly- in view of the intimate 
world-wide co-operation in all flelds of geophysics 
during the International ysical Year 1957—58. 

A number of natural ioactive elementa are 


found in Nature, the existence of which has told us. 


interesting 
-the Earth, the exchange processes in the atmosphere 


in deep-sea sediments may be of 
studying the chronology of the bottom floor; the 
distribution of the much more rapidly decaying 
isotope beryllium-7 might yield interesting infor- 
mation about the horizontal large-scale mixing in 
the atmosphere. Determinations of carbon-14 in the 
sea and atmosphere have given much more precise 
knowledge about the exchange of carbon dioxide 
between the atmosphere and the ocean, and may 
very likely tell us something about the speed of 
circulation of the deep ocean. Similarly, studies of the 
radium and ionium content of the deep sea throw 
some light on the water motions in the bottom strata 
of the d pea, A number of investigations of 
radium and thorium and their daughter products 
have given us better knowledge of exchange processes 
in the surface layers of the atmosphere. 

In the past twelve years an increasing number of 
radioactive elements have been introduced into the 
atmosphere through nuclear weapon tests. In a 
thermo-nuolear explosion more than one hundred 
different radioactive isotopes are formed directly or 
indirectly. Most of these isotopes were previously 
not present in measurable amounts in Nature, while 
in other cases this new source Means & contamination 


of the natural reservoirs of radicactive elements. 
Thus the amount of tritium in the atmosphere, sea, 
and lake waters has signi changed due to 
these experiments. It may, therefore, now be difficult 
to determine precisely the amount of tritium on the 
Earth that ıs of naturel origin. On the other hand, 
the variable mput of tritium by man into the 
atmosphere, and ite propagation in the water-cycle, 
will probably yield interesting information about this 
cyole itself, that might have been diffloult to find 
using only the naturally formed tritium. Other 
redicactive isotopes produced by nuclear weapon 
testa are strontium-80 and cwaium-187, the distri- 
bution of which has already revised our ideas about 
the vertical exchange im the stratosphere, and most 
likely will be of great importance for the study of the 


might earlier have thought of the motion of the 
atmosphere as & large-scale turbulent process, but 
observations of the radioactivity of the ar reveal 
details that would have been very diffloult to obtain 
by any other method. 

In view of the large observational programme in 
all fields of geophysics during the International 
Geophysical Year 1957—58 it seams highly desirable 
also to organize & programme for observations of 
radioactive elements in Nature. Quite a large 
observational network for measuring the radio- 
has been reported to the United Nations, but the 
question of health hazard has been the main objective 
in the organization of these observations. It seems 
that the purely geophysical and geochemical aspects 
of the problem deserve a much more detailed exam- 
ination. izing this the Special Committee for 
the International hyaical Year (CSAGI) in 
September 1956 endorsed a recommendation that a 
programme be formulated for measuring, on & world- 
wide besis, the nuolear radiation of air and precipita- 
tion and of solid particles deposited on the ground. 
Based. on this recommendation a Working Group on 
Nuclear Radiation met at Utrecht during January 
22-26. 

The adopted by the Special Committee 
for the International Geophysical Year should be 
looked upon as & minimum programme. In view of 
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the short time available for preparations before the 
beginning of the International Geophysical Yeer it was 
felt most important to starb a basic programme 
which might then gradually be expanded. It is quite 
clear that most of the ‘observations suggested should 
contmue after the end of the International Geo- 
physical Year, and therefore observations starting 
during the Geophysical Year would be of great value 
to future work ın this fleld. Furthermore an Advisory 
Committee on Nuclear Rediation has been appomted 
to co-ordinate these efforte. This may be even 
more necessary here than in other disciplmes, partly 
because of the short time still available for prepara- 
tions, and partly because the covers & 
number of different fields in geophysics, ‘such as 


glaciology. 
- mittee is Dr. W. Bleeker, of the Royal Netherlands 
Meteorological Institute, de Bilt. It was also con- 
sidered i t to keep in close contact with the 
United Nations Special Committee and the World 
Meteorological Organisation on this subject. 
Essentially four observational programmes were 


. ‘outlined in the recommendations from Utrecht. 


- Measurements at ground-level of: (a) particulate 
airborne fission products ; (b) the deposition of fission 
products in precipitation and as dry deposite ; (c) the 
natural radioactivity of the air. 

In the first place the programme aims at measure- 
menta of the total activity of air and precipitation, 
which would be of considerable interest, for example, 
as identifiers of air-masses. Where technical facilities 


- exist for more detailed analyses of the samples the 


following isotopes were considered as of particular 
interest to the geophysicisb, namely, strontium-89 
and 90, omsium-187, biamuth-210 and polonium-210. 

Observations of radioactivity of the air in ihe fres 
atmosphere. It is clearly realized that one can scarcely 
expeot a fully world-wide network to be established 
for the Ihternational Geophysical Year. A know- 
ledge of the distribution of the radioactivity in the 
free atmosphere is, however, of fundamental impor- 
tance for a correct in ion of the fall-out 
pattern at ground-level. & gmall number of 
additional measurements would be of great value in 
this respect, and would thus supplement the pro- 
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gramme of measurements at ground-level. Further- 
more one may hope to achieve & more complete 
network ‘at an earlier date by extending international 
collaboration at the present stage.  ' 
Measurements of the tritium content of water before 
nuclear weapon detonations, for determination of the 
natural dtstribution of tritium. ‘The water cycle m 
Nature is of great terest from many pointe of view. 
Tritium offers an excellent possibility for studying 
this cycle in more detail. In partucular the speed of 
circulation within and between the different reser- - 
voirs may be determined. The natural distribution 
of tritum is poorly known, since nuclear weapon 
tests have thrown considerable &mounte of tritram 
into the atmosphere. It should be possible, however, 
to establish the ‘pre-atomic’ tritium distribution by 
analysing glacier ice which bas not ‘been contammated. 
by melting. In middle latitudes wme bottled before 
1945 should yield representative figures. 
Determination of carbon-14 and irityum in the oceans 
at the surface and 4f possible at greater depihs. Interest- 
ing resulte have recently been obtamed about the 
circulation of the ocean and the between 
the ocean and the atmosphere of carbon dioxide and 
water. These resulta are besed upon very few 
measurements, and it is doubtful if these are truly 
representative. A world-wide programme for such 
measurements would be of very great interest both 
to ooeanographers and meteorologists. $ 
Some of the scientists actively engaged m applying 
these new techniques to geophysical problems may 
regard the programme outlined above as too limited. 
It may, nevertheless, be difficult to achieve even this 
modest goal during the International Geophysical 
Year. It is therefore necessary to look upon this 
programme as a first attempt to arrive at inter- 
national co-operation among geophysicista in the fleld 
of nuclear radiation.  Geophysieiste would profit 
greatly from such a development. Equally impor- 
tant, however, is the recognition of the fact that 
geophysieiste are needed for the best utilization and 
interpretation of the nuclear radiation data that 
until now have been collected essentially by physi- 
cista. We should be looking forward not only to 
international co-operation but also to mterscientific 
co-operation. 2 


OBITUARY 


. Lord Clinton, P.C., G.C.V.O. 

Tum age of the great landlords of Britain is passing. 
Heavy taxation limits their activities during life, and 
death’ duties break up their estates after they die. 
But the countryside, agriculture and forestry owe 
much to these men for their devotion to their estates 
and their work to improve methods of farming and 

t of woods. 

Lord Clinton, who died recently in his ninety-ffth 
year, was one who contributed much. It is true that 
he does not leave behind him a name such as 
'"T'urnip" Townshend or Coke of Norfolk, or possibly 
even that of his friend and colleague Sir Jobn Stirling 
Maxwell, who introduced modern methods of tree 

lanting. But he was a greet fandowner owning very 
neg properties in Devon and with estates in Boot- 
land. He devoted his life to the management of 


those estates, and, except for an interlude when he 
served with the Devon Yeomanry during the First 
World War, all his activities were concerned with 
the land he loved and understood so well. 

His interest in his estates was such that 
in effect he managed them himself, extensive though 
they were. But forestry was probebly his greatest 
interest in land use, and at a time when there was no 
great encouragement to private forestry he managed 
his extensive woodlands in the light of the most 
modern knowledge at the time. His interest 
may perhaps best be shown by the fact that whenever 
possible he made a practice of markmg his own 
thinnings 


For & short while after the First World War he 
was Parliamentary Secretary to the i of 
Agriculture. But with the passing of the Forestry 
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Act in 1910 which set up the Forestry Commission, 
he was an obvious choice as a member of the new 
body, joining his friends Lord Lovat and Bir John 
Stirling Maxwell. Starting a new venture like this 
was a landmark in forestry history, and foresters 
throughout Britain owe much to the hard and difficult 
work which these pioneers carried out. To all this 
Clinton contributed greatly, not only from his know- 
ledge of forestry, but also from his i in 
public affairs both local and national." these 
efforts has risen an organization which those pioneers 
can scarcely have imagined. 

He remained a member of the Forestry Commission 
until 1980, becoming chairman in 1927. His interest 
in fi persisted to the end, and as recently as 
1956 he the Forestry Commission to take 
over his woods on his New Pitsligo estate in Aberdeen- 
shire to ensure that neither the effecta of good manage- 
ment nor his experimental work there should be lost 
in the future. 


NEWS and 


Meteorology at Harvard : 
Prof. Charles F. Brooks 


Dr. Onanas F. Brooxs, professor of meteorology 
at Harvard and director of the Blue Hill Observatory 
since 1981, is retiring this month and will be succeeded 
by Dr. R. M. Goody, at present reader in meteorology 
in the University of London (Imperial College of 
Science and Technology). Dr. Brooks, who was born 
in 1891, is perhaps the best loved figure in present- 
day American meteorology. He is noted for his 
integrity, courage and helpfulness to others, and these 
qualities have been most apparent and appreciated 
in his work for learned societies. In 1919 he set 
about re-establishing the American Meteorological 
Society (& task in which others had previously failed), 
became its first secretary and later treasurer, and by 
hia personal efforts helped greatly to make it the 


successful institution which it is to-day. He held the ` 


post ag secretary continuously until 1953. Ee] 
also served as president of the American Geoph 

Union. Dr. Brooks is a meteorologist of infectious 
enthusiasm, occupying himself with observations 
when travelling on busmess or pleasure. His research 


work bas covered the wide range of the climatology: 


of North America, long-range weather forecasting 
and the effect of ocean temperatures on weather, 
instruments, microclimatology, eclipse meteorology, 
snowfall and clouds. He showed in the early 19.0's 
that a downdraught was almost certainly an essential 
feature in the life-history of a thunderstorm, a finding 
the im oe of which has only come to be generally 
appreciated in the pest decade or so. 


Dr. R. M. Goody 


Dr. R. M. Goopy, who was born in 1921, has been 
a Fellow and Scholar of St. John’s College, Cambridge. 
He took his degree in physics in 1942 and for the 
next four years worked in the Ministry of Aircraft 
Production, first testing aircraft and later as & special 
duties officer in charge of a German research institute 
in Qdttingen. In the course of this later work he 
was involved with the Control Commission in the first 

hasos of the creation of the Max Planck Institutes. 
Dr. Gogdy took his Ph.D. in 1950 and was appointed 
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Clinton was Lord Warden of the Stannaries in the 
Duchy of Cornwall during 1922-33, and to this office 
he was able to bring his great experience of land 
management. This office means in effect that he was 
the principal adviser to the heir of the throne in the 

ent of his estates. It is, however, curious 
that in that office he never succeeded in arousing 
much interest in forestry in the Duchy woodlands. 

He was also chairman of the Lawes Agricultural 
Trust Committee, the governing body of Rothamsted 

tal Station, during 1924-37. Here again 
his profound practical knowledge of agriculture and 
its needa was of great value to a body of scientists 
who, in common with scientific endeavour in almost 
all walks of life, had a tendency to be led astray 
from any practical aspects by their enthusiasm for 
theory. 

During his very active life, Clifton was able once 
again to show how much Britein is losing by the 
passing of great landowners such as he. RADNOR 
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Fellow of his College in that year. In 1951 he was 
awarded a Senior Studentship of the 1851 Exhibition 
and in 1958 he went to the Imperial College of Science 
and Technology as reader in meteorology. Since the 
War, Dr. Goody's interests have mainly been in the 
fleld of infra-red y and ita application to 
atmospheric problems, which has led him into the 
whole fleld of radiative transfer problems. He has 
done notable research on the , and is the 
author of "The Physics of the Stratosphere” (Camb. 
Univ. Preeg, 1954}. Recent research on the emission 
of radiation by atmospheric oxane has led him to a 
new method of determining the vertical distribution 
of ozone from observations at the ground. At present 
he is in charge of & small observatory of the Depart- 
ment of Meteorology, Imperial College, at Silwood 
Farm, Ascot. Dr. Goody wil take up his new 
appointment in the summer of 1958. 


The British Rainfall Organization: Memorial to 
G. J. Symons, F.R.S. 

Ax interesting dual ceremony waa held in Camden 
London, N.W., on August 8 under the 
auspices of the Royal Meteorological Society to 
honour the memory of George James Symons, 
pioneer in the scientific study of rainfall, and to 
mark the re-opening of the Bociety's historic London 
weather station on a new site. During the years 
1854-58, repeated spells of drought made Symons 
gee the need for assessing Britain’s potential water 
resources by means of accurate and systematic 
measurements of rainfall. For this purpose he set 
about iti volunteer observers, and by 1860 
was able to publish records from 168 gaugea—all in 
England and Wales. Soon he extended the investi- 
gations to Scotland and Ireland. Public mterest in 
the work grew so rapidly that the number of col- 
laborating obeervers rose to two thousand within 
twenty years and reached 3,500 by the close of the 
nineteenth century. Thus was formed the British 


Rainfall Organization—a remarkable example of . 


private enterprise supported mainly by voluntary 
effort. On Symons’ death in 1900 he was replaced 
first by his chief amistant, H. Sowerby Wallis, and, 
shortly afterwards, by the late Dr. Hugh Robert 
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Mill, who retained oontrol until the organization was 
taken over by the Meteorological Office in 1919. 
Since then it has continued to flourish with a oorpe 
- of collaborating observers some five thousand strong. 
The Royal logical Society has now com- 
memorated Symons’s great labours on behalf of 
science and the nation by affixing to the front wall 
of his former home in Camden .& bronze 
pleqae: belay poceding hia fablevements end -alka 

presidency of the Society on two occasions. This 
plaque was unveiled at noon on August 8 by the 
Mayor of 8t. Pancras, Councillor T. J. Redman. 

The second ceremony on the same day was the 
formal opening by Dr. R. C. Sutcliffe, president of 
the Royal Meteorological Society, of a well-equipped 
climatological station which the Society, with the 
friendly co-operation of the St. Pancras Borough 
Council, has established on a chosen gite in the small 
park of Camden Square. This station replaces one 
originally set up .by Symons at 189 Camden Road 
(250 yards distant) in 1858 and transferred to the 
garden of his home at 62 Camden Square ten years 
later. Regular observations were maintained there 
by Symons and his successors until 1922, and have 
Poe ee eee Nees ae og 
Royal Meteorological Society the 
MR ces cael OE fem. 
perature and weather anywhere in the county of 
London. Quasi-immortality for it is aimed at by the 
change of site from deteriorating private property 
more than a century old to an open space under 
municipal control. The World ical Organ- 
imation recommends that, for the study of secular 
climatic change, every nation should strive to keep 
-ab least one long-established weather station going 
in perpetuity. This the Royal Meteorological Society 
hopes to-do at Camden Square. 


Dr. Macalister Brew Scholarship Fund 

Tum National Aasociation of Mixed Clubs and 
Girls’ . Olubs is establishing a Dr. Macalister Brew 
8ch Fund. Dr. Brew was the Association’s 
education and training adviser for fourteen years. 


The purpose of the Fund will be to enable young ' 


people, lees than twenty-five years of age, to secure 
a term of further education, formal or informal, 
which they cannot finance themselves and for which 
no other aid is available. In accordance with the 
outlook of Dr. Brew, the precise nature of the awards 
will not be determined in advance but will depend 
upon needs from time to time. Further 
information about the Fund, together with extracts 
from some of the many public tributes which have 
been paid to Dr. Brew, can be obtained from Mr. 
8. H. Wood, N.A.M.C. and G.O., 30 Devonshire 
Street, London, W.1, to whom contributions should 
also be sent, ur rad ra ae 


Scholarship 
The Imperlal Institute 


Iw reply to & question m the House of Lords on 
August l regarding the Imperial Institute, the 
Minister of State for Colonial Affaire, the Earl of 
Perth, replying on “behalf of Lord Hailsham, said 
that a suitable site has been found at the south end 
of the Holland Park Estate, and negotiations for a 
building lease, to be held in the first place by the 
Minister of Works, are at an advanced stage. The 
Bill which the Government hopes to introduce early 
next session will transfer all interests in the land 
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from him to the trustees and will also provide for the 
cost of the new building to be borne on the Vote for 
the Ministry of Education. Lord Lloyd and Sir Alan 
Burns, he said, have accepted invitations to fill the 
place of the retiring trustees, Lord Brand and Sir 
Alfred Chester , and Lord Dundee is suo- 
ceeding the late Viscount Hudson aa chairman of the 
governing body. It is the intention of the trustees, 
with the help and advice of the governing body, to 

press ahead with the p ing and erection of the 
new building. Lord Perth said that there will be no 
break in the work of the Institute, although some 
inconvenience will be inevitable. Investigations are 
still p as.to whether, in the development 
S hisce Imperial of Science and 
Tochnalogy, it will be possible to leave the Colloutt 
eens campenile at a reasonable 


u ER Lord Perth gave the names of 
the trustees of the ial Institute, in. addition to 
the two already mentioned, as the Lord President of 
the Council, the First Commissioner of the 
the President of the Board of Trade, the Minister of 
Education and Viscount Southbury. The board of 
governors consists of the vice-chairman 
(Bir Griffith Wiliams), members appointed by the 
Governments of Canada, New Zealand, Australia, 
India, Pakistan, Ceylon and the 
Federation of Rhodesia and Nyasaland (usually the 
High Commissioners or their deputies), nme governors 
Popp Py oE Dye Minter oE Moucator and. thros 
co-opted members. . 


Health In British Overseas TerritorJes 


- Tum Secretary of State for the Colonies, Mr. 
Lennox-Boyd, stated in a written reply to a question 
in the House of Commons on July 80 pro- 
gress in the elimination of malaria and the treatment 
of leprosy and malaria during the past decade that 
malaria had been eliminated in Aden, Antigua, 
British Guiana (coastal areas), Cyprus, Mauritius, 
Nevis, St. Kitta, St. Vincent, Santiago and Tobago, 
and projects for its elimination are in preparation or 
in progreas in British Honduras, Dominios, Grenada, 
Jamaica, North Borneo, Sarawak, St. Lucia, Trinidad 
and Zanzibar. Prospects in the African territories 
depend on the results of research and pilot projecta 
in progrees. Significant changes in the treatment of 
leprosy during the past three or four years has 
resulted in good progress in combating this disease, 
and provision is increasingly being made, as an 
alternative to long-term segregation, for out- 
treatment in clinics and rural dispensaries 


as the greatest medical OE dS 
British overseas territories, but in same non- ical 
territories, such as Oyprus, Gibraltar and the F d 
Ialands, there are indications that the disease is being 
Veste A controlled. — B.O.O. vaccination cam- 

in amaica are beginning to bear fruit, and 
notification in ‘Trinidad has fallen : 


Pee a E EADEAHOR, and inroad oiia 
or treatment have met with a ready response. In 
Hong Kong, the disease is the greatest single cause 
of death, but the death-rate is now falling. An 
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importent factor in the progress of the campaign is 
the attendance of medical practitioners and other 
personnel from the territories at tuberculosis courses 
m the United Kingdom. 
Colleges of Advanced Technology 
QunmsrIONND in the House of Commons 
the progress of the designated colleges of ad 
technology, the Parliamentary Secretary to the 
Ministry of Education, Bir Edward Boyle, said in a 
written answer on August 1 that, at Bradford, 
Salford, and the Welsh College of Advanced Tech- 
nology, Cardiff, new bodies have been set 
up, and at the other colleges the schemes of govern- 
ment have been modified, to give better 
representation to industry commerce and other 
outside intereste. At three of the colleges, new 
principals have been appointed and at all of them 
extra staff is being recruited. During 1957-58, the 
three oo in London and the Loughborough 
Oollege be cancentrating entirely on advanced 
work. All the colleges have been actively promoting 
new advanced courses, especially sandwich courses, 
and large-scale building developments are in progress 
at Salford and Birmmgbam, while plans for new 
buildmgs are bemg urgently prepared at Bradford, 
Work on the Nationa! Institute for Nuclear Sdence 
Iw & written answer to & question in the House of 
Commons on July 30 regarding the National Institute 
for Nuclear Science, the Prime Minister said that 
ee Oe ee ee CHE 
ped pl aeg for the construction of a new partiale 
tor. The design of this machine, a 7,000 MeV. 
proton synchrotron, which is expected to cost about 
27 million, has now been agreed, and ita construction, 
on a site adjacent to the Atomic Energy Research 
Establishment, Harwell, has been put in hand. 


Nigerlan Cotton 

Tus progress reporta from 
Northern Nigeria for 1955-56 (pp. 25. : 
Empire Cotton Growing tion, 1957. 9d.) 
record a commercial crop of 152,000 bales of 400-Ib. 
cotton, the second largest ever recorded, although an 
even larger crop had been expected. This relative 
deficiency is attributed to excessive rainfall in three 
provinces in August and September, followed by an 
early and unusually abrupt onset of the 

reinles and cold weather, with extremely low 
humidities, of the Northern Nigerian winter. The 
general incidence of insect pests at Samaru did not 
appear notably higher than usual, but there is 
evidence that considerable loes of occurred from 
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was far heavier and a severe local outbreak 
of pink bollworm in northern Katsina also resulted 
in notable damage. Bacterial blight (Xanthomonas 
maloacearum) was not conspicuously more in evidence 
but may have done tather more damage, and over 
the greater part of the cotton. belt the weather was 
such that failure to follow the rules of good culti- 
vation probably incurred a heavier penalty than 
usual. In seed dressing trials with Agrosan GN65 
against bacterial blight, the protection given to the 
plants was reflected m the seed cotton yields, but in 
a spraying trial with 2 Ib. DDT and 0-6 Ib. 
BHO per acre at fortnightly intervals, although a 
500 per cant increase in yield was obtained there twas 
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no significant differance in yield from different 
spacings, and last season's tentativé conclusion that ~ 
close ing results in Mining ts higher yields 
was hot Sonfieened at Kontagora. Dy water st 
was the most damaging bollworm at Samarn, but the 
highest incidence occurred at Kontagora. Together 
with pink bollworm, both false codlmg moth (Argyro- 
ploce leucotreia Meyr.) and spiny bollworm (Earias 
Bp.) are assuming greater importance with the 
southerly extension of the main cotton-growing areas. 


Ergot In Gramineae 


Tun well-known ergot disease (Claviceps purpurea) 
occurs on many grass species, including important 
cereal and forage . Further studies of the 

genioity of this fungus have now been described 

W. P. Campbell (Canadian J. Bot., 3b, 315; 
1957). Four hundred and twenty-one "ieolates of 
Olaviceps purpurea from thirty-eight different host 
species were cultured on an artificial medium. Tho 
ee ee Had ed 
and barley growing in the greenhouse. All cultures 
except one from Glyceria borealis, infected the three 
host species. Honeydew from rye was used for 
inoculating forty-six gramineous species in the fleld 
and in the greenhouse. Every one of these grasses 
became infected in both locations. The author has 
shown that all indigenous and forage grasses oon- 
stitute a reservoir of ergot inoculum for rye, wheat 
and barley, and that these cereals can be infected 
provided the environmental conditions are such that 
Inoculum will be disseminated at the time that the 
cereal crops are in bloesom. 


Medical Research Cound Travelling Awards 
Tus Medical Research Council announces that it 
has made the following travelling awards for the 
academic year 1957—58. Rockefeller Travelling Fellow- 
ships tn Medicine: Dr. J. Butler, senior registrar, 
Medical Professorial Unit, Queen Elizabeth Hospital, 
Birmingham ; Dr. W. I. Cranston, assistant to tho 
profeasor of medicine, University of Oxford ; 
Dr. D. A. Heath, lecturer in pathology, University 
of Birmingham ; Dr. F. P. Muldowney, University 
tutor in medioine, St. Vincent’s Hospital, Dublin ; 
Dr. W. L. Nicholas, lecturer in zoology, University 
of Liverpool; Dr. G. R. Webster, senior lecturer, 
Department of Chemical Pathology, Guy's Hospital 
Medical School. Lederle Travelling Fellowehip in 
Medicins : Dr. A. M. Dawson, registrar, ent 
af Medicine, Postgraduate Medical School, London. 
Dorothy Temple Oross Research Fellowship in Tuber- 
oulosis : Dr. H..P. Lambert, , University 
College Hospital, London. Alerander Pigott Wernher 
Memorial Travelling Fellowships in Ophthalmology 
and : Dr. R. P. Gannon, medical officer, 
ee ae ae aio 
Force Acoustics Laboratory; Dr. M. Ma 
Medical Research Council a obea Root, 
Unit, Institute of Ophthalmology, London ; Dr. J. 8. 
resident in ophthalmology, Toronto 
General Hospital, Toronto. French Bachange Scholar- 
ships in Medical Science: Mr. B. L. Bilver, research 
scholar, University College, London; Dr. Constance 
E. Work, first assistant, Department of Chemical 
Pathology, University College Hospital Medical 
School, London. Lily Foreign Fellowships: The 
Eh Lilly Company of Indianapolis has also selected 
the following candidates, nominated by the Medical 
Research Council, for Lilly Foreign Fellowships 


316 v 


administered by the Company : Dr. L. J. P. Duncan, 
lecturer in ther&peutios, University of Edinburgh; 
-and Dr. R. F. Mahler, lecturer in therapeutice, 
University of ‘St. Andrews. 
Ramsay Memorial Fellowship Awards 
Tam Ramsay Memorial Fellowshipa Trustees have 
awarded fellowships, in chemistry for 1957-58 as 
follow : Mr. T. E. Peacock, a general fellowship at the 
University College of North Staffordshire ; a Glasgow 
fellowship to Mr. J. E. Sutherland at tbe Imperial 
College of Science and Technology, London; & 
Canadian fellowship to Dr. D. MoK. Wiles, at the 
University of Leeds ; a Japanese fellowship to Mr, M. 
a New 


at University College, London. The Trustees have 
renewed the following fellowships for the same year : 
Dr. M. J. Stephen (general fellowship), at the 
University of Cambridge ; Dr. G. S. Harris (Glasgow 
fellowship), at ,the University of Cambridge; Mr. 
O. H. Stam (Netherlands fellowship), at the University 
of Leeds; Dr. J. R. Villanueva (Speniah fellowship), 
at the University of Oambridge. 


Conference on Industrial Carbon and Graphite 

Tur Society of Chemical Industry ia to hold & 
three-day Oonference on “Industrial Oarbon and 
Graphite” at the William Beveridge Hall, University 
of W.OJ, ing September 24-26. Many 
countries, including the United ‘States, the U.S.S.R., 
France and the Netherlands, will be represented, and 
more than fifty have been submitted. Oarbon 
and graphite provide a wide and important field of 
study, especially in nuclear energy and electrical 
applications. Papers will be preprinted, and sum- 
marized at the Conference in selected groups, to 
enable the fullest discussion to be held durmg the 
Conference. Prior registration for membership of the 
Conference is necessary (£4 for non-members of the 
Society of Chemical Industry); application forms 
can be obtained from the Assistant Secretary, 
Society of Chemical Industry, 14 Belgrave Square, 
London, 8.W.l, or from the Hon. of the 
Conference Committee, E. A. Smith, Acheson Indus- 
tries (Europe), Ltd., 18 Pall Mall, Landon, 8.W.1. 
Members of the Conference will receive preprints: of 
all the papers. An exhibition of carbon and graphite 
will be held in the Department of Chemical Engineer- 
ing, University College, Gower Street, London, 
-~ W.O.l, durmg the Conference. 


University News : London 

Tum following appointments in the University of 
London are announced: Dr. 8. D. Elek, reader in 
bacteriology at St. George's Hospital Medical School, 
to the chair of bacteriology tenable at that School ; 
Dr. F. R. Johnson, lecturer in anatomy in the 
University of Sheffield, to the readership in anatomy 
tenable at the London Hospital Medical College ; 
Dr. P. H. Spencer-Silver, to the readership in anatomy 
tenable at Middlesex Medical School. The 
title of reader in the Universiwy of London has been 
conferred on: Dr. J. B. E. Baker (pharmacology) in 
respect of his post at Charing Cross Hospital Medical 
School; Mr. E. A. Gellner (sociology) in respect 
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of his post at the London School of Economios 
and Political Science ; Dr. T. W. Glenister (anatomy) 


in respect of his post at | ing Cross Hospital 
Medical School; Mias D. M. (chemistry) in 
respect of her post at Bedford College. 
Announcements 


Pror. AgrHUR Hornwxs, emeritus professor of 
geology in the University of Edinburgh, has been 
awarded the Paul Fourmarier Prize for 1947-56 of 
the Royal Academy of Belgium. 

Me. G. H. Hms, electronics advisory offer, 
British Commission, has been appointed 
(at the nomination of the Royal Bociety) & member 
of the General Boerd of the National Physical 
Laboratory. Mr. Hinds is also to serve on the 
Advisory Committee on High Speed Calculating 
Machines, Department of Scientific and Industrial 
Research. 

‘Tua U.S. National Science Foundation has an- 
nounced that ita publications are available to all 
Boientiste who need them. Lista of publications are 
available fram the Foundation ; should be 
addreased to the Publications Office, National Science 
Foundation, Washington 25, D.C. 

RuramamscS was made in Nature of August 8, 
p. 218, to the translation servioe being organized by 
the British Iron and Steel Research Association and 
the Iron and Steel Institute. Inquiries in connexion 
with this service should be sent to the Institute, 
4 Grosvenor Gardens, London, S.W.1. 

Tua International Association of Microbiological 
which it receives from the International Union of 
Biological Sciences, for assisting the work of type 
culture collections of mi i Curators of 
such collections who make their type cultures inter- 
nstionally available and require financial help for 
this purpose are invited to make application, speci- 
fying their need, to the secretary of International 
Association of Microbiological Societies, Prof. G. 
Penso, Istituto Superiore di Sanita, Vialo Regina 
Elena 299, Rome. 

Tum committee of the Oliver Memorial Fund is to 
make its annual award of £50 to a British subject 
whose original work or services in connexion with 
blood transfusion is considered to be a notable con- 
tribution to the research, organization or donor, 
aspects of that subject. Applications and com- 
munications directing attention to suitable can- 
didates must be submitted before Beptember 30 to 
the honorary secretary, Mrs. F. E. ; 
105 New Park Avenue, London, N.13, to whom all 
inquiries should be addreased. 

Tux annual congress of the British Veterinary 
Association is to be held at Cambridge during August 
25-31. All inquiries should be addressed to the 
Association at 7 Mansfield Street, Portland Place, 
London, W.1. 

Erratum. In the communication ‘“Amino-Acid 
ulating Hormone” 





by Dr. J. Ieuan Harris and Dr. Aaron B. Lerner in 
Nature of June 29, p. 1846, perte of the sequence 
indicated on p. 1847, col. 1, have been displaced. The 
vertical arrows pointing downward sh be between 
2 and 8, 7 and 8, and 9 and 10 ively ; the 
lower arrow pointing upwards sho be between 
Arg. and Try. 
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FLOUR AND BREAD ES 


HE 110th meeting of the Nutrition Society was 

held during July 5-6 in the Anatomy School, 
Cambridge. It took the form of & symposium on 
‘Flour and Bread". In his introductory remarks the 
chairman, Bir Rudolph Peters, expressed the hope 
that the symposium would lead to a better apprecia- 
tion of the easential facte on bread and flour and that 
discussion would be free from bias. 
cinatmg history of wheat cultivation and bread- 
making from antiquity onwards, emphamsing that 
until comparatively recent tithes white bread was 
generally desired, being a mgn of wealth and reftne- 
ment. The unconventional, however, have always 
attributed health-giving virtues to the darker bread 
of the country folk, though there could formerly have 
been no informed m support of this 
opmion, and the darkness of the country bread was 
due no lees to inclusion óf rye, barley, or even 
legumes, than to the use of meal of higher extraction. 
Furthermore, the refined flours from stone-milling 
must have contained more germ and aleurone layer 
than modern roller-milled whrte flour; the latter by 
the end of the nineteenth century was the common 
food of the British people. 

e a panca fice dois pi rua! 

and physical properties of its proteins—particularly 
of the gluten because of its importance in baking 
technology. From the middle of the past oentury, 
however, the nutritive value of the different parts 
of the grain has been studied. Dame Harnette 
emphasized the merits of the work during 1883-84 of 
and of Girard, particularly in showing the 
high protein content of the aleurone layer which in 
GU on espccted wi ais aa Later workers 
have shown that 80-90 per cant of this protein is 
available to human subjects. The proteins in wheat 
bran are richer than those of white flour m two of 
the easentzal amino-acids, namely, lysine and trypto- 
. phan, which is why animal-feeding experiments have 
shown that the value of white-flour protein is 
moreased by the presence of a Irttle bran. 

The uneven distribution, in the gram, of essential 
nutrients other than protem was discovered about 
the period of the First World War. After 
the pioneer researches on the cause of beriberi among 
rioe-eabers, Dame Harriette mentioned that this 
disease, which at the time was puzzling the author- 
ities, was diagnosed among Commonwealth troops on 
Lemnos by CoL O. J. Martin, at that time director of 
the Lister Institute ; their diet had mainly been white 
bread and tinned meat. This led to the fmding that 
the anti-beriberi factor was concentrated in the germ 
of both wheat and rice. The specifloation for 85 per 
cent National flour, recommended by the Accessory 
Food Factors Committee of the Lister Institute and 
the Medical Research Council, was a i 

mise in that, while the nutritive value of the 
flour approached that of a 100 per oent meel, ite 
fibre content was nearer to that of flour. 
Research at the Research Association of British 
Flour-Millers had shown that the detail of this 
recommendation could be achieved in practice. 

Dr. O. R. Jones used a simplified flow-shest to 
explain the easentials of the flour-milling process and 
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discuseed the differences in nutrient content between 
the various flour streams that together form the 
straight-run flour. The compositions of these streams 
at different extraction-rates were shown. Vitamm B,, 
in particular, is largely oontained m a small pro- 
portion of the total flour from the end of the milling 
System, which ioidentally is of poor bread-making 
quality. Date were given in illustration of the pom 
that, even ab a given extraction-rate, the ‘natural’ 
contente of nutrients in straight-run flour may vary 
considerably. 

- In a discusion that clearly greatly entertained her 
audience, Miss E. M. Widdowson considered some of 
the factors affecting the planning of human nutritional 
experiments and the difficulties encountered. She 
stressed that, in the first instanoe, rb is well worth 
while to plan the perfect experiment, and then see how 
nearly the demgn can be put into practice While 


‘avowing that the investigator ahould include himself 


among the experimental subjecte, Dr. Widdowson 
remarked that any sort of nutritional expernnent is 
bound to curtail one’s social activities. Thus, the 
balance experimenta in connexion with the effecta of 
phytic acid in brown flour on calcium a on 
lasted for nearly & year, with only one week free 
every four weeks. Particular difficulties encountered 
in the celebrated German experiments moluded the 
overcoming of a belief by those in charge of one home 
that it was morally wrong to allow children to eat 
ad ib. In one orphanage, where bread was given 
in addition to the inadequate German rations, the 
children grew lees well than & similar group in another 
orphanage where no extra food was given. The 
reason was ascribed to the unsympathetic personality 
of the woman in charge of the first group; the 
children actually ate the extra food but failed to 
benefit from it. 

Subsequent discussion showed that this last 
observation had created much interest. Mr. A. L. 
Bacharach i whether any data showing the 
effecta of emotional disturbance had been obtained 
from animal feeding trials. Prof. R. A. MoCanoe 
reminded the meeting that the secretions of the 
thyroid and piturtary glands may be affected by 
‘nerves’. Points made by other speakers were that a 
negative nitrogen balanoe is associated with emotional 
disturbance and that hospital experience shows that 
anxiety causes creased excretion of fat. Both the 
chairman and Dame Harriette refuted any sug- 
gestion that animal experiments are without sig- 
nificance in human nutrition by recalling signal 
discoveries made originally by means of experiments 
on animals. 

Dr. Neil Jenkins, referring to the absence of 
evidence in support of the belief that high carbo- 
hydrate consumption promotes dental decay, and 
that brown bread is better than white m this respect, 
offered the following two suggestions. Flour, or 
bread, texture may be important; the extent to 
which food debris adheres to teeth is leas after eating 
brown than after eating white bread. He also recalled 
T. B. Osborne’s postulate that bran contains & factor 
that hinders attack on teeth by acids. Jenkins 

this mayə be a phytate, since he has 
found that phytates reduce the rate at which 
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calcium m extracted teeth will dissolve in acid 
media. . 

Prof. R. A. Morton recalled the formation of the 
Panel on Composition and Nutritive Value of Flour 
under the chairmanship.of Sir Henry Cohen (now 
Lord Cohen of Birkenhead), of which he was a mem- 
ber, and gave & most interesting account of its 
considerations and conclusions. He streesed tho 
consideration that while the adoption of an 80 per 
cent flour might conceivably ensure against poasible 
` but as yet unknown shortages in the diet, the enrich- 
_ ment of white flour would give more positive pro- 
tection against clearly defined deficiency states. He 
personally was impreased by the hazy nature of the 
current assessment of requirements of several 
nutriente, especially in view of the posable occur- 
rence of side-reactions. 

Dr. H. M. Sinclair pointed out that flour, or bread, 
is the most important aingle item of diet in Britam. 
In 1947, 85 per cent extraction flour provided 27 per 
cent of calories consumed, 37 per cent of protem and 
about the same proportion of requirements of B,, 
iron, phosphorus and nicotinic acid. Of the nutrients 
excluded from the present enrichment scheme, he 
considered thst riboflavin was more important than 
was recognized by the Post-War Loaf Conference. 
As a single source of supply of riboflavm, breed is 
more important even than milk. He suggested that, 
if we must have white flour, riboflavm should be 
moluded in the enrichment policy, as in the United 
Statea and Canada. 

As to whether, in other respects, enriched 70 
cent is equivalent to high-extraction flour, a Gi 
was showing that the contents of pyridoxin, 
biotin, folio acid, linoleic acid and vitamin E (a-toco- 
pherol) were all materially lower m the white fiour ; 
only in the case of pantothenic acid was there no 
appreciable difference. In Dr. Sinclair’s opinion, 
pyridoxm, linoleic acid and vitamm E have been 
grossly neglected and are very important in human 
nutrition. High-extraction flour is the most important 
single source of pyridoxin; but a decreased extrac- 
tion-rate causes .& serious reduction in our intake. 
On the other hand, judging from recently reported 
work with monkeys, human requirements may be 
met only to the extent of about one-third, even with 
80 per cent extraction flour. 

Dr. Sinclair tentatively estimates the contents of 
lmoleio acid in 80 per cent and in 72 oent flour 
as 0*8 and 0-5 per cent, respectively. Normally rt is 
protected, both from atmospheric oxidation, and 
durmg body metabolism, by ita accompanying 
vitamin E. ‘The consideration may therefore be 
important that not only is vitamin E: present initially 
to a smaller extent in white flour but also it is in any 
event destroyed by bleaching. Moreover, bleaching 
may not only destroy the essential-fatty-acid activity 
of the linoleic acid in flour but also may convert this 
substance into an antagonist that might increase the 
eesential-fatty-acid requirement. Hssential-fatty-acid 
deficiency might arise from dietary deflciencies in 
respect of ipaleió acid, or of pyridoxm, or of vitamin 
E, since these are functionally interrelated, and in 
Dr. Sinclair’s view it may be relevant to a variety of 
diseases of civilization, including coronary throm- 
bosis and dental caries. . 

Dr. D. W. Kent-Jones, in presenting “The Case 
for Fortified White Flour", etmeased the importance 
of the preference of the British public for white bread 
as against even the slightly darker 80 per cent 
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extraction flour. It must also be remembered that 
destruction of certam nutrients occurs in cooking and 
baking, and only 65 per cent of all flour milled 1s 
made into bread ; the rest ıs used for cakes, biscuits, 
home cooking, eto. The respective merita of breads 
made from long extraction and from enriched white 
flours had been comprehensively considered by the 
Cohen Committee, which took into account the Wid- 
dowson-McCanoe Report on the German experments 
that may well be regarded as decisive. Neverthe- 
legs, the levels of fortrfication omginally suggested by 
the Post-War Loaf Conference are now under re- 
examination by the Food Standards Committee, which 
is also considering whether fortification with ribo- 
flavin should be carried out. In preeentmg revised 
values for the contents of various B vitamins in flours 
of different extractions, Dr. Kent-Jones pointed out 
that lower-extraction flours are by no means devoid 
of the rarer componenta of the B complex; he also 
stressed that we know little of the actual daily 

i of most of them. He emphasized the 
importanoe of the Newfoundland experiment on the 
effects of whrte flour, enriched on the American soale, 
and of enriched me. This lasted more than 
four years, three hundred subjects being carefully 
examined before and after the experiment, durmg 
which visible signs of malnutrition, and also various 
mortality-rates, decreased. Moreover, quoting Wilder, 
“the S arl of life had improved m Newfoundland". 
Dr. t-Jones also stressed that, in baking, -half 
the vitamin E is destroyed, and in any event, 
cereals do not contribute much vitamin E to the 
diet. 

A paper by J. R. Nicholls and J. R. Frazer, which 
was reed by Dr. Nicholls, discussed analytical prob- 
lems in the determination and control of extraction- 
rates of flour. Although extraction-rate is not an 
absolute yardstick for defining the grade of a flour, 
the term is widely used m industry and generally 
understood. The basic difficulty m ita determination, 
by analysis of a sample, is that although 100 per cent 
extraction flour contains the whole of the bran, 
flours of lower extraction contain only selected 
fractions of the bran layers, which may differ m 
chemical composition from whole bran. 

The authors reviewed various chemical con- 
stituents of flour and wheat and showed that none 1s 
strictly applicable to the determination of extraction- 
rate. The only ical course 18 to judge analytical 
values obtai on & given sample against corre- 
sponding deta accumulated from an extensive survey 
of samples, having regard to the coefficient of varia- 
tion found for each value. There is, however, & 
particular interest attached to the determmation of 
starch, since this is provided practically entirely by 
the endosperm, while other carbohydrates are dis- 
tributed to varying extents throughout the grain. 
The starch content of the endosperm is affected by 
the protein content, which varies considerebly 
between wheats, but the ratio of non-starch oarbo- 
hydrate to the sum of starch plus protem was offered 
as an approximate index of flour grade. Values for 
this index appeared characteristically dependent on 
extraction-rate and fairly independent of type of 
grist: 

In opening the final discussion, the chairman 
acknowledged the differences in points of view and 
even in basic data offered by the several contributors, 
but hoped that these would be subjected to further 
scientific examination. Regarding the German 
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expermment by Widdowson and MoCanoe, he em- 
phasized the.poesible significance of the soup supplied 
to the children as & source of important nutrients. 

Dr. B. 8. Platt challenged Dr. Kent-Jonee's con- 
clusion from the Newfoundland experiment that, in 
view of the heelth improvement found, high- 
extraction flour could have contributed no more than ' 
the enriched white flour actually used. The Wilder 
report had stated “not all the outward signs of mal- 
nutrition had decreased in prevalence. Only those 
had lessened which could have been affected by 
addition of vitamin A to ine and of riboflavin, 
niacin and thiamme (B,) to the flour’. In replying, 
Dr. Kent-Jones interpreted Wilder as the - 
persistent signa to vitamin O deficiency, not to 
deficiencies for which the flour could have been held 

ible. 

Dr. E. Kodioek emphasized that a proportion of 
nicotinic acid in cereals is in the bound form and 
unavailable to & number of animals. On the other 
hand, nicotine acid added by way of enrichment is 
wholly available. 

Several contributors queried the claim that the 
public strongly preferred bread made from white 
flour to that from -extraction flour. In this 
connexion, Dr. J. B. M. Coppock referred to publiahed 
evidence m support of the claim which had been 
obtained in & comprehensive survey on consumer 
preference recently carried out in Glasgow. 

The relevance or otherwise of mortality statistica 
in relation to modern food habits and processamg 
techniques was discussed both by Prof. J. J. Yudkin 
and Dr. Sinclair. The ended & 
with a plea by Mr. Bacharach for liberty of choice : 
members, he said, are free~to express views but 
should not seek to force their adoption. 

C. R. JoNES 


INSTITUTE OF BIOLOGY 
CONVERSAZIONE 


HE annual oonversarione of the Institute of 

Biology, London Branch, was held at the 
Imperial College of Science and Technology on the 
evening of June 25. Members and their guesta were 
received in the Students’ Union by Prof. P. H. 
Gregory (head of the Botany Department), F. 
Howarth (assistant director of the Botanical Labor- 
atories) and Dr. H. O. J. Collier (chairman of the 
Loudon Branch). A diversity of exhibits waa dis- 
P uu cre 
f. Gregory 

The word ‘oonversazione’ has an Italian denvation 
and oan be defined as a meeting of ple for oon- 
on literary, 


cae built Students’ Union. To say that exhibits 
take second place to discussion at such & function is 
not to detract from their importance, for they them- 
selves are the chief topios of conversation. 

The Linnean Society of London, this year’s guest 
society, provided an exhibit illustrating the evolution 
of the "Bpecion Plantarum” by means of books and 
manuscripts, as well as items from Linnaeus's natural 
history collection, including insects, shells and planta. 
In addition, some of his own annotated works were 
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exhibited and-a map of the world showing journe 

indartuken Br Pu etudes io ace o "This 
was appropriate in the year of the 250th annrversary 
of the of Carl Linné, and provided an inter- 
esting comparison with ‘Huxleyana’, an exhibit 
showing some of the work of T. H. Hurley and 
en fa dac dM nee 

Each year the London Branch invites one firm of 
biologioal suppliers róvide & trado-stand, which, 
this yeer, Wi dev dedo Miis Ad recuso: 
microscopy, modern mounting media, water analysis 
tableta for fleld ecology and so on, presented by 
Edward Gurr, Ltd. Specimen publications were dis- 
played by the Universities Federation for Animal 
Welfare, the quarterly journal Medical and Biological 
IUustration and the Institute of Biology. The London 
Branch’s own exhibita included photographs taken 
during a week-end excursion to the Severn Wildfowl 
Trust and new trends in biological education. 

It is not easy to decide which of the forty or more 
members’ and guests’ exhibita most deserve mention. 
Certainly one of the most original was a ‘self-repro- 
ducing analogue’ (Prof. L. 8. Penrose and R. Penroee) 
recently described in Nature (179, 1183; 1957). 
Various suitably shaped wooden or plastic objects, 
when shaken in a trough, generate precise copies of 
themselves. The process has been termed peeudo- 
bioeynthetioe. 

Living animals always attract interest and were a 
feature of several exhibita. In one (P. Hunter—Jones) 
normal hoppers and adults of the .deeert locust 
(Schistocerca gregaria), reared either in crowded oon- 
ditions or in isolation: gregaria or solitaria- — 
were compared with albino strains raised under 
similar conditions. In another (A. T. Thompeon) 


‘could be seen representatives of some of the exotic 


kept at the Anti-Looust Research Centre. 
were shown of Pharaoh’s ant (Monomorium 
pharaonis) (A. A. Green) and of the American 
wood. termite angusticollis (W. V. Harris 
and R. M. C. Williams). This msect provides & useful 
laboratory source of large protozoa, especially species 
of the genus Trichonympha. 

Insects also appeared in exrhibrte of important 
species of teetee fly with distribution maps and 
colour transparencies of their breeding habitata (Dr. 
J. R. Busvine), the biology of a British ‘ambrosia 
beetle’ (J. M. Baker), the use of "Terylene' netting for 
sbadying the pattern of emergence and decay in a 
wheat bulb-fy population (J. W. Stephenson and 
R. W. Dobeon) &nd in preparations of the 
of certain beetles (L. P. Lefkovitch). The effect of 
gamma-rays on ovarian development in the tsetse 
fly, Glossina morsitans, was illustrated by slides 
showing the ovaries of a 83-d&y-old female from an 
irradiated pupa, which were lees developed than 
those of a 3-day-old female from a normal pupa 
(W. H. Potts). 

In the flelds of microbiology were exhibits of 
membrane fitter techniques for concentrating and 

ing micro-( i and new selective culture 
media (W. H. Pierce), some superb photographs of 
mammalian gametes (Dr. M. W. H. Bishop and Dr. 
C. R. Austin), preparations showing the cell structure 
of Oyanophyoeae (Dr. J. K. Spearing), an antibody 
to Trypanosoma vivax in normal cotton rat 
serum (Dr. R. J. Tegry and Miss V. M. Smith), and 
tests for the antibiotic sensitivity of bacteria (W. A. 
Freeman). 
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Immunological exhibits also moluded the effect of 
insecta m causing allergic symptoms in human beings 
(Dr. A. W. Frankland), a survey of the fungal spore 
and pollen content of the air (Mies E. D. Hamilton), 


immunology m agar cells (Dr. J. G. Femberg, Dr.. 


R. A. Grant and Miss H.-Grayson), and gel diffusion 
methods for immunological assay (Miss B. J. Hay- 
ward). 

The traditional use of dock leaves to allay the pam 
of nettle stmgs has led to the search for an antagonist 
of 5-hydroxytryptamime in dock-leaf extracts. The 
presence of such an antagonist and ite action was 
demonstrated on in viro preparations of smooth 
muscle (R. J. Brittam and Dr. H. O. J. Collier). The 
effect of drugs on the movements of the pig round- 
worm (decoris sp.) was recorded by means of & 
kymograph technique (Dr. L. G. Goodwin). The 
Me section included a light-scattermg photo- 

meter (Dr. A. B. Taylor), a device for rapidly col- 
locting samples of maota such as beoe (L Bailey), 
and apparatus for testing soil and "d tassue for 
mineral deficiencies (Dr. G. P. L. 

Visitors were able to test their tate Led to 
phenylthiourea, which depends upon a single autc- 
somal gene (Dr. H. Kalmus). The present writer, 
like one of his children, was unable to detect any 
flavour even in the strongest solution provided ; his 
wife could distinguish something, but his other two 
children responded violently and vulgarly to rte 
bitter taste. In contrast, all members of the family 
were able to appreciate the delicious home-made 
wine which formed an exhibit in the hobbies section 
(H. W. Appleton). 

The hobbies of professional biologista are by no 
means without interest, but have not previously 
been. ted in a London Branch Conversazione. 
The series of colour photographs of British orchids 
(J. H. P. Sankey), oil pamtings (Dr. J. R. Busvine), 
drawings of caddis-flies (Dr. N. E. Hioken) and of 
flowers (Misa D. Potts), m particular, reached a high 
standard of artistry. Nevertheless, it is by the 
standard of the biological exhibits that the Con- 
versazione should be judged. Throughout, they 
showed mmagination and skill 

J. L. Croupsiay-THoMPson 


WORLD HEALTH ORGANIZATION 
REPORT FOR 1956 


his annual report on the work of the World Health 

Organization for 1956*, Dr. M. G. Candau, the 
director-general, reviews the benefloent work of the 
Organization during the past few years and discusses 
plans for the future. 

Considering malaria first, he recalls the recom- 
mendation made by the eighth World Health 
Assembly, held m Mexico, that eradication of malaria, 
not its mere control, should be the aim, and that an 
expert committee, which met after the conference of 
malariologists held in June 1956, drew up a realistic 
guide for the planning and carrymg out of programmes 
of eradication of the disease. This policy of eradica- 
tion was adopted because, in addition to long-range 
economic considerations, the Anopheles mosquitoes 


* Official Records of the World Health tion No. 75: The 
Work of WHO 1050 Annual B of tho 
16 pagos of photogs (Geneva : 

London: H Btationery Office, 1957.) 
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which are the vectors of malaria became resistant to 
the insecticides used for ther control. Research, 
which must always back up field work, has shown 
thet, in some instances, mosquitoes resistant to DDT 
can be controlled by mmsecticides of the benzene 
hexachloride type, but that, ın some parts of Greece, 
the mosquitoes are reaistant to both these groups 
of insectucides and, wherever this occurs, other 
methods of control have to be devised. Preli 

studies promoted by the World Health 

have shown that the distribution to ec of ae 
containing antimalanal drugs has encouraging 
resulta. Two other “entitnalanal moklen under 
investigation, both of them important m Africa, are 
the sorption of msecticides by the mud walle of 
houses, and the behaviour of the chief vector of 
malane m Africa, Anopheles gambiae. 

The she ae of the report devoted to malaria is 

because it is illustrated not 
only by only by photog of antimalanal work in Iraq and 
Mexico, but also four valuable maps, which show 
at a glance the distribution of antrmalanal activities 
in Europe, Africa, Ama and North and South America 
and the progress to date, so far as the latest informa- 
tion permita, of control and eradication programmes. 
These maps show, for example, that eradication 18 
practically or fully achieved m the western United 
States and the Californian region, ın Puerto Rico, 
Northern Chile, French Guiana, parte of Venezuela 
snd British Guana, m the greater part of Ceylon 
and, in Europe, m Italy, Corsica, aindmio, Cyprus 
and Crete. Elsewhere the vigorous campaigns 
asaisted by the World Health on are hkely, 
n due course, to md the world of a disease which 18 
still one of the major menaces to mankind. 

This cannot be done, however, without the research 
work which is, the director-general rightly inmsta, 
“the real backbone through which the Organization 
is striving to promote World Health". It is also a 
bear function of the World Health Organization to 
pool all available smentific and technical knowledge, 
to appraise this knowledge constantly arid to study 
how best it can be applied to problems of public 
health wherever they ocour. Malaria is not by any 
means the only disease transmitted by msect vectors, 
and the general problem of the remstance of vectors 
of disease to insecticides has been tackled by a survey 
of research. Experts appointed by the World Health 
Organization have visited more than one hundred 
laboratories concerned with this problem and the 
gaps in our Imowledge have been defined. Co- 
ordination of the work of several scientific institutes 
has developed bamo methods of measurmg the 
susceptibility or remstance of vector populations— 
for example, the lice of man—with the result that the 
World Health ion is now able to advise the 
best method of control, and there has m consequence 
been a betterment of the control of typhus fever, 
which is transmitted by lice. 

In a different field of work a seres of projecta 
initiated by the World Health Organization and ita 
experts has greatly advanced the control of rabies. 
The efficacy of hyperimmune serum has been demon- 
strated, and fleld trials in Irag on the use of serum in 
persons exposed to rabies, m Spain on the local 
treatment of wounds inflicted by animals suffering 
from rabies, in Malaya and Israel on new vacames 
for the control of rabies in animals, and in France 
and the United States on the standardization of 
the potency of vaccines and sera, have all contributed ` 
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much to the control of this disease. An important 
recent step has been the institution of an mter- 
national standard serum and a reference vaccine. . 

This is part of one basic task of the World Health 
Organization, that of providing medical science with 
units of measurement, a task which involves much 
intensive research, under n e of expert 
committees, in laboratories ver the world. 
Wherever v&oomea are concerned, gínotly controlled 
field trials are needed to relate the resulta of tests 
made on animals to those expected m man, and work 
of this kmd haa shown, as a result of a long series of 
studies, undertaken by the World Health Organiza- 
tion during 1952—56, that a dry smallpox 
be prepared, which is stable at 45° C. for two years at 
least. This dry vaccine should improve the control 
of smallpox in hot countries, and an international 
reference standard for it is now bemg prepared. 

Among other subjects di by the director- 
general: are the psychobiological development of 
children and endemio goitre. For the treatment of 
goitre it has been found that 10dates are more 
effective than iodides, and that sodium i has & 
very low toxicity. The World Health Organization 
therefore appointed experts to assist oouniries in 
Latin America in the production of iodized salt for 
their peoples- PO 

Another aspect of the work of the Organization is 
concerned with the work of imternational centres or 
laboratories which exist for the study of influenza, 
pee ee treponematoses, leptospiroms, bruoel- 
osis ‘and other bacterial and virus diseases, as well 
as for biological standardization and blood-grouping. 
The study of poliomyelitis has shown that, in countries 
with a high moeidenoe of the paralytic form of this 
disease, the use of a vacaine is an effective method of 
reducing its serious effects. Prospects for the control 
of leprosy have been improved by the discovery of the 
sulphone drugs, and recent reporte confirm that BCG 
vaccination has a real effect in reducing the moidence 
of tuberculosis, although, to control the disease, this 
ee asd 

eral emphasizes that, in all work on 
m AE. thorough and comprehensive 
planning is necessary. The application of a new 
method of control, or the adaptation of an established 
technique, needs careful pilot studies if success is to be 
ensured. It is realized, too, that technical knowledge 
and methods are not enough ; success will depend on 
administration, traming of personnel, sound technical 
application and financial support. The organization 
of public health services ia being governed increasingly 
by the concept of integrated services, rather than 
by that of services separately provided for speorflo, 
limited fields. These integrated services are, for 
example, being applied in nutrition, maternal and 
child health and in health education. 

More recently the Organization has been concerned 
with atomio energy in relation to health. The aspects 
of this general problem being studied are training, 
the collection and distribution of information on the 
medioal problems that arise and on the medical uses 
of radioisotopes, the study of health problems 
arising from the disposal of radioactive waste, mter- 
. national work on the distribution of radiation 
standards and, related to these, on codes of ce 
and specifications for the preparation of radio- 
isotopes for medical use, and the stimulation and 
co-ordination of research on the health aspects of 
- ‘Tadiation. 
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An important part of the report describes the work 
bemg done in each of the mx regions into which the 
World Health Organization divides the world. There 
is & detailed list of the numerous projecta in operation 
during the year, and the human of all this work 
is shown by the excellent photographs selected from 
typical projects in many perte of the world. To 
some readers these photographs will tell, more graphic- 
ally than words can, how widespread, effective and 
beneficent is the work of the Organization. 

G. Lapracs 


INSTRUMENTS FOR MICRO- 
METEOROLOGICAL 
MEASUREMENTS 


OR measuring the variations of temperature, 

humidity, and wind speed near the ground and in 
growing crops special apparatus is necessary. The 
spetial rates of change are large compared with 
those at the height of 4 ft. at which the ordmary 
screen readings are taken, and on this account specially 
small apparatus is necessary. Muoh work has been 
done on this subject in recent years at Rothamsted 
Agricultural Experimental Station, and Mr. H. F. 
Long has recently described the apparatus devised 
and ita ies (Quart. J. Roy. Meteor. Soc., 88, 
202; 1957). 

Temperature, megsurements are måde with small 
registanoe thermometers of either the thermustor or 
nickel wire type. The latter are more stable for 
purposes of conimuous recording. The nickel wire 
elemente used for Į dry- and wet-bulb 
temperatures and in the ‘hot bulb’ anemometer 
were wound on plastic bobbins 1 mm. in diameter, 
8 mm. total diameter with the wire, and 10 mm. 
long. Still smaller elementa 0-8 mm. in total diameter 
and 5 mri. long were made for measuring the tempera- 
ture of potato leaves by fitting them into holes made 
in the leaves with a hypodermic gyringe. The elements 
used for measuring air ture were protected 
from radiation by small half-cylmders of copper 
gauze painted white. 

The fact that, at about 10° O. in air which is not 
too dry, the dew-point is roughly the mean of the dry- 
and wet-bulb temperatures is used by suitable circuit 
arrangements for acu: dbi ci record of dew- 
point. Two such seta at di t heights balanced 

i each other give & very sensitive measure of 
dew-point differences and also enable the times of 
dew formation, of particular importance to the 
Rothamsted workers in connexion with fungus 
disease of potatoes, to be determined very accurately. 

For measuring wind speed in the range 5-70 
om./sec. a ‘hot bulb’ anemometer is used. This has 
two nickel wire resistance thermometers, one of 
which is heated by an electric heater. Cooling by the 
wind tends to equalize the temperatures of the heated 
and unheated bulbs, and the out-of-balance current 
in the central galvanometer of a Wheatstone bridge 
containing the two elements gives & measure of wmd 
speed. Full details of the construction of the instru- 
mente and their calibration and degree of accuracy 
are given in the article. The instrumente might well 
have applications in, industrial processes in which 
accurate readings SE lanes humidity, and air 
flow &re needed. 
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RATE OF ENTRY OF RADIOACTIVE STRONTIUM INTO PLANTS 
FROM SOIL 


By Dx. R. SCOTT RUSSELL and G. M. MILBOURN -~ ` a 
Agricultural Research Council Radloblological Laboratory, Compton, Nr. Newbury, Berks 


T of the strontrum-00 which descends to the 

Earth's surface in fall-out from nuclear test 
ki aper kn ill odes ee ee ee par 
will enter the soil. The relative magnitude of theee 
fractions may vary widely, depending on the nature 
of the vegetation cover and the rainfall; but it 
appears that the greater part of the deposition will 
find its way mto the soil. Knowledge of ite fate 
therein 1s therefore vital if the consequences of fall- 
out are to be fully sascased. From the practical 
point of view it is particularly mmportant to determine 
the fraction of the strontium-90 which is likely to be 
absorbed by crops in each successive season, and the 
ratio of strontium-90 to caleium which will ooour in 
them. The close relationship between the metabolism 
of strontium and calcium in animals indicates the 
importenoe of the latter question. 

Tho Sate OF Aon pion ob epo AQ mil Opona 
on the character of the soil, the climate and the 
vegetation. Thus the study of this subject on an 
adequate scale presente obvious difficulties. Two 
methods of investigation are poasible—the survey of 
current fall-out and tracer ts. The survey 

ure has the attraction that the behaviour of 
actual fall-out is observed, but quantitative data are 
difficult to obtain since all herbage -is likely to be 
contaminated to some extent by direct aerial deposi- 
tion as well as by absorption from the soul. Further- 
more, the problems associated with measuring the 
very low levels of strontium-90 which have been so 
far deposited demand elaborate techniques. Tracer 
experiments by contrast provide a simple and precise 
ARa Tor nortan. the: Gauctiod sof a gavel 
application of radioactive strontium which enters 
ta. Since it is known that long-range fall-out is 
HERREN soluble, such experiments should provide a 
realistio besis for asseasment provided that: (a) the 
tracer is applied to the surface of the soil in a soluble 
carrier-free form in much the same manner ag if it 
were washed down by rain; (b) experiments are 
carried out under fleld conditions, thus avoiding 
abnormalities m root distribution such as may occur 
in pot or greenhouse experiments. 

Experiments of this type should provide informa- 
tion on situations which would oocur in the worst 
case, namely, if all the fall-out strontium were freely 
soluble. The absorption by planta would be less if 
part of the deposition were contained in sparingly 
soluble particles ; prudence, however, indicates the 
importance of obtaming knowledge of the worst 
situation which could oocur. Such experiments could 
serve the further of providing information 
on the extent to which the absorption of fall-out 
strontium could be modified by altering cultivation 
practices in an ernargeno ores eod Ae experimenta have 
therefore been un the Agricultural 
Research Council ablegen Leboratory, Comp- 
ton, Berks. The short-lived isotope strontium-89 


~ with which treatmenta could be 


(half-life 54 days) has been used for reasons of safety 
in preference to the long-lived strontium-90. The 
first experiment, which is here described, was carried 
out in 1956 on & chalk downland in Berkshire. The 
work is now being extended to five representative 
areas of other soil types in different parte of the 
country. The Ministry of Agriculture, Fisheries and 
Food is collaborating in these investigatione? ` 

The strontium-89 was applied to, the surface of the. 
land in the form of a spray at the rate of 66 pourne/ 
metre’. A commercial field sprayer modified in the 
manner described later enabled this operation to 
be carried out in safety. The volume of the 
solution used was equivalent to 100 gallons/acre. 
It appeared st pan that the extent to which the 
amnulated fall-out would enter plant roots might be 
influenced by whether it fell directly on the ground 
surface or lodged on plant tissues which were after- 
wards ploughed into the soil Accordingly, land 
carrymg stubble at the time of contamination was 
compared with bare fallow. Three subsequent culti- 
vations were employed—rotary cultivation to the 
depth of 4 m., normal ploughmg to the depth of 
7 in., and double ploughmg (7 m. followed by 12 in.). 
In this way it was hoped to obtain the greatest 
practicable variation in the manner m which the 
contamination was placed in the seed bed. A single 
deep ploughing to the depth of 12 m. was not possible 
with the available equipment because of the hardnegs 
of the subsoil, which was within 9 im. of the ground 
surface. Three crops, rye-grass, sugar-beet and 
barley, were afterwards planted. The eighteen com- 
binations of conditions of the soil X cultivations x 
"crops were employed in four-fold replication, the 
plot size being 4 yd. x 8yd. Half of each plot received 
lime at the rate of 2 tons per acre. Two cuts of 
rye-grass were taken ; the above-ground parta of the 
other crops were sampled ai the time of harvest. 

Complete randomization of the initial condition of 
the land and the cultivation treatments was imprao- 
tioable. The consequent restriction on the precision 
it ible to establish the statistical see pleas f 
it posi of 
effects only when their magnitude is large. . 

In the planning and conduct of the experiment 
the Laboratory enjoyed the close co-operation of the 
Health Physics Division, Atomio Energy Research 
Establishment, Harwell A site remote from buildings’ 
or water supplies was selected and surrounded by a 
chain-link fence. The spraying equipment, which was 
mounted on a tractor, was modifled to enable the 


boom to be readily removed and decontaminated  . 


(Fig. 1). The drift of spray and the exposure of 
personnel were reduced by the following procedures : 
employmg a boom hood from which a polythene 
apron reached as near as practicable to the ground ` 
surface; using & large droplet size; and spraying. 
head-on into the wind when the wind-speed was leas .- 


.No.458: “August 17, 1957 





Tıg. 1. Spraying equipment for the application 


than 4 mp.h. Polythene sheeting and strippable 
ee facilitate decontamination on 

tractor and spray tank. Ar samplers were 
mounted in front of the tractor driver and on a 
‘Land Rover’ which followed the tractor 20 yd. 
down wind. Polythene protective clothing and 
respiratora were worn by the tractor driver and 
‘Land Rover’ crew. Similar precautions were taken 
in subsequent cultivations. The highest air-borne 
contamination was recorded on the ‘Land Rover’ 
during spraying but did not exceed one-hundredth 
of the maximum permissible level for occupational 
exposure recommended by the International Com- 
mission for Radiological Protection. After spraying 
was complete, the spray boom and hood were sealed 
in polythene ing; the decontamination of other 
equipment no problems. These results 
imply that a very adequate standard of safety 
was maintained. In fact, from the I 
point of view, the degree of air-borne contamination 
was unfortunately low; during the ploughing 
ion i w the level at which precise 
measurements could be made by the sensitive survey 
instruments employed. Thus no exact calculation 
was possible of the degree of hazard which would 
result from the cultivation of land of this type 
if it were contaminated with a heavy level of 
fall-out. 


Table 1. OF BYROXTIUL-80 AND THE Ratio or STRON- 
BARLEY 


ADSORPTION 
TIUM-B0 TO CaLorum FOR BUGAR-BENT, HYN-GRARS AXD 
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of s&rontium-89 in the field 
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The salient features of the 
resulta are ‘summarized in Tables 
1-8. A more detailed discussion 
will be presented elsewhere. The 
mean figures for each crop (Table 
1) show that crop yields were 
within the normal agricultural 
range for the area. The fraction 
of the strontiom-89 which the 
crops absorbed ranged from 0.12 
per cent for barley (gram and 
straw) to 0-78 per cent in sugar- 
beet (shoots and storage organs). 
The strontium-89/calcium ratio 
-was in the same general order for 
all tissues except in the leaves of 
sugar-beet, which showed mark- 
edly lower values; this observa- 
tion accords with the findings of 
other investigators that the stron- 
ttum-89/calcium ratio is higher 
in roots than shoots+*. It would 
be unwarranted to infer from 





could cause this effect since the contamination was 
not uniformly distributed through the soil (Table 3). 


Table 2. SUMMARY OF HFTEUTS OF TREATWENT OX ALL CROPS 











Fallow 0-40 30-3 
Stubble 0-50 43-5 
Significant differ- 
once 6 8 (5%) 
Rotary oultivation 0-388 380 
Shallow 0-626 40-6 
Double 0-442 441 
Significant differ- 
E ) 
9-5(1 
Iimed 0 44 43-0 
Non-itmed 0 458 * 146 
o 
difereneo 
RN. 





8 
50 
n 
noe 18 6 (5 per oent) 





The mean effects of the various experimental 
treatments on all the crops are summarized in Table 2. 
No signifloant effects on the absorption of calcium 
were induced. Thus the absorption of strontium-89 
and the strontium-89/oaleium ratio were affected 
similarly. On the average of all crops the strontium-89 
ee ee ee eee 
been under stubble than in bare fallow at the time of 
contamination. The extent of the effect varied 
between crops and w&s maximum in the first out of 
rye-grass when the values for the strontium-89/cal- 
cium ratio were: 
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Fallow 317 
BStubble ~ 545 
Aignificant differenoe (5 per cent) 


It appears, therefore, that contamination absorbed 
on herbage which is afterwards ploughed into the 
soul is more readily available to plante than oon- 
tamination directly m ted mto the labile 
cation complex of the soil. This effect would be 
expected to decrease with time; the fact that no 
mgnificant differance was observed in the second cut 
of rye-grass supporte this view. 

The effects of the cultivation treatment on the 
distribution of strontium-89 down the soil profile are 
shown in Table 3. Exoept in the shallow ploughmg 
treatments more than 70 per cent of the contamination 
was found m the upper 4 in.; the second ploughing 
of the double ploughmg treatment had apparently 
returned an. glace fraction of the contammation 
to & higher level. Shallow ploughmg led to the 
greatest strontium-89 oontent in all crops; the 
maximum effect agam occurred m the first cut of 
rye-grass and the values for the strontrum-89/calorum 
ratio were : 


Rotary cultivation 8 

Shallow plou 638 
Double pl ng 8-50 
Bignificant (1 per ceni) 3 06 


No effect of cultivation was, however, apparent in 
the second cut. 

The present expermments indicate that leas than 
1 per cent of the strontium-80 was recovered by 
crops m ane year. Under very different conditions 
of soil and climate, Rertemesier® found values ranged 
from 0-5 to 1-5 per cent for soya-beans and broom- 
grass. Further results must, however, be awaited 


CORRELATION BETWEEN PHOTONS, 
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Se ee 15 qu caduti de 
situation for souls in Great Brrtain. 

Because of the relationship "bebween calcium and 
strontrum in the absorption process the view has 
been encouraged that Immg wil reduce the uptake 
of strontrum-90. The absence of any effect in this 
experiment, however, agrees with the resulta of 
numerous small-scale experiments which indicate 
that the strontium-90/calc1um ratio in plante is likely 
to be affected by liming to an important extent only 
in solls which contain inadequate calcium for crop 
production’. 

The present results suggest that the alteration of 
cultivation methods will not affect the absorption of 
fall-out strontium to a marked extent except m the 
early stages of the growth of crops. The possibility 
of some mitigation when shallow-rooted planta are 
grown in sois which can be ploughed deeply m a 
single operation cannot, however, at present be 
excluded. 

The primary object of this report is to 
direct attention to the desira lee of optas date 
on as wide & scale as poemble. It is to be emphasized, 
however, that, because of the rapid decay of stron- 
tium-89, experiments with this isotope can provide 
information only on absorption in the year immedi- 
ately following contamination. There are reasons for 
believing that the physico-chemical equilibration in 
the soil may cause the absorption of strontium-90 to 
decrease with time to & greater extent than would be 
predicted on the basis of its decay-rate’. This can, 
however, be verifled only by experimente with 
strontium-90, which for reasons of health can be 
carried out only on & very restricted scale. 

1 Menzel, R. G , and Heald, W. R., Sou Sov, 80, 287 (1055). 
* Comar, C. L, Wars rman, R. H , and Beott Bussol, E, Socwwcs 


Qn the’ prees) 
* Reitene:er, B. F., AMR E/BPAR , 12 (1955). 


IN COHERENT BEAMS OF 


LIGHT, DETECTED BY A COINCIDENCE COUNTING 
TECHNIQUE 


By R. Q. TWISS and A. G. LITTLE 
Division of Radlophysics, Commonwealth Sclentific and Industrial Research Organtzation, Sydney 
AND 
R. HANBURY BROWN 
University of Manchester Jodrell Bank Experimental Station 


HERE has recently been a controversy} m the 

columns of Natyre on the existence of a oor- 
relation between photons m coherent beams of light. 
In the mmrtial communication!, by Hanbury Brown 
and Twiss, an experiment was described in which 
light from & pinhole source was split, by a semi- 
transparent mirror, into two separate beams which 
then illuminated the cathodes of two separate photo- 
tubes. As long as the two light beams were partially 
coherent a correlation was observed between the 
fluctuations m the anode currents of the two photo- 
tubes and it was argued that this proved that the 
arrival times of light quante at different points 
illuming&ted by coherent beama of light were cor- 
related. 


This experiment was criticized by Brannen and 
Ferguson", who had themselves carried out a some- 
what different test, in which the simultaneous emission 
of photoelectrons at the two photocathodes were 
recorded by a coincidence counter, and m which no 
significant difference was observed in the number of 
counts with ooherent or incoherent hght. Further- 
more, these authors suggested that the resulta 
obtained by Hanbury Brown and Twise were due, 
not to a true correlation between the arrival times of 

quanta, but to some other cause such as an mtensity 
fluctuation in the light source. 

In reply it was pointed out by Purcell’ and by 
Hanbury Brown and Twise* that there was no real 
disagreement between the resulta of these two teste,- 
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since the experiment of Brannen and Ferguson’, and 
the similar experiment,of Adám, Jánossy and Varga‘, 
were far too insenartive to detect the effect. In 
addition, the reality of the phenomenon has been 
confrmed by observations’ on Sirius; also the 
experiment of Brown and Twises has been 
repeated under controlled conditions, when 
the observed correlation, with various degrees of 
optical superimposition of the photocathodes, agreed 
withm a few per cent with the predictions of theory 
(unpublished. work). 

owever, to make assurance doubly sure, we have 
repeated the experiment of Brannen and Ferguson, 
under conditions which permit the detection of the 
effect, and have obtained a positive result, in reason- 
able agreement with theory, as described below. 

If a correlation between photons 1s to be detected 
in a convenient tme by the coincidence counter 
technique it can be shown, not only that the light 
source must be brilliant. but also that the light 
reaching the photooathodes must be confined to a 
very narrow band. This immediately suggests the 
use of an isotope lamp and, in the present experiment, 
the light source was an electrodeless radio-frequency 
discharge in mercury-198 vapour, cooled by a forced 
air draught, to which the radio-frequency oecilator 
delivered 1} watts of power at a frequency of 800 
Mo./s. In other respects the experimental arrange- 
ment was very similar to that of Brannen and 
Ferguson’, employing 1P21 phototubes, the co- 
incidence circuit being that of Bell, Graham and 
Petch’, with a resolution time of 3-5 x 10° sec. 

The light source was limited by a pihole 0-360 - 
mm. in diameter; the photocathodes, at a distance 
of 1:25 metres, were limited by square apertures, 
2 mm. x 2 mm, and the 5461 A. Ime was isolated 
by an optical filter. Both phototubes were mounted 
on movable slides so that, as seen by the source, they 
could be optically superimposed or separated by a 
distance of 5 mm. transverse to the line of sight ; at 
the latter distance the pinhole source was completely 
resolved so that the meident light beams were 
effectively uncorrelated. The photon counts could 
also be uncorrelated by mserting a length of cable m 
one channel of the comcidence counter circuit with a 
delay of 15 museo., about four times the resolution 
time of the coincidence circuit. 

The measurements were carried out as follows. 
The photocathodes were optically superimposed for 
two mimutes and the number of coincidences n,, 
observed in this interval was recorded. One or other 
of the photocathodes was then moved to the dis- 
placed position, and fhr, the number of coimcidences 
in a two-minute period, was also recorded. This 
procedure was repeated ten times in a run in 
which the total observation time was 40 min. and 
the difference 

10 
Ano = È (far 
r=l 


— fr) (1) 


was measured. Good aes ea of 
any difference in the li intensity reaching the two 
different positions of the photocathode, an identical 
comparison run was then made with tbe extra cable 
inserted in one arm of the coincidence circuit and 
the difference 


10 
An om E (Wir Wai): 
Tml 


(2) 
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Table 1. 


Ratio OF CORRELATED TO RAXDOM OODINCIDENGOBE 








* Thea number of photoelectrons emitted {na 20 min. Interval 
was of the of 10%. 


In root-mean-square uncertainty in the number of 
suoi ea eA At t was assumed that they obeyed a Poison 
or af ooltiderioes observed in 


t Bum No. 7 was taken with a broad bandwidth light source, a 
filament lamp, for whioh no algnificant oorrelation was 


between the coincidences observed with the photo- 
cathodes supermnpoeed and displaced was recorded. 
The quantity N, = (An, — An’,) was then taken ag 
& meagure of the number of correlated photoelectrons 
emitted in coincidence during a 20-mm. interval. 

A total of srx such tests, with an overall observa- 
tion tame of 480 min., were performed, and the resulte 
are shown in Table 1. Combming all the measure- 
menta, we conclude that the ratio p of the correlated 
to the random counts is given by 


Pexp. = 0-0193 + 0:0017 (probable error) (3) 


The probability that this result is a random noise 
fluctuation 1s quite negligible, being lees than l in 
109; m addition, the possibility that it was mg- 
nificantly affected by drifts was eliminated by 
stabilizing the light intensity and the power supplies 
to the phototubes, with the result that any such 
dnfts in the counting rate m a 40-min. run were too 
small, compared with the random fluctuation, to be 
detected. 

A seventh run was then taken with the isotope 
light source replaced by a tunggten filament lamp, 
under which conditions no significant correlation 18 
to be expected. As may be seen from Table 1, no 
Slaten oor wae cca one 

tal results have been compared with 
TERRE It has been shown by Purcell’ that 
the theoretical r&tio p of the correlated to the random 
coincidences is given by 


(4) 


in the idealized case of a point source and unpolarized 
light. In this expression +, is the resolving time of 
the coincidence counter, and ct, is the ‘coherence 
length’ of the light when to, which is approximately 
equal to the reciprocal light bandwidth, 1s defmed by 


me -[ieoia (5) 
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S 


. and g(t), the Fourier transform of f(y — Ye), the 


normalized spectral density of the incident light 
centred on frequency Ye is defined by 
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gà = js exp (2rivt)dv (8) 


—0 


The resolving time t, of the oomoidenoe counter 
was measured to be 3-5 x 10 geo. under the ocon- 
ditions of the present experrment. The value of +, 
for the mercury isotope lamp was measured by 
observing the visibility of frmges m a Michelson 
interferometer as a function of mirror spacing, and 
was found to be 0-73 x 10-* geo. ; this is somewhat 
smaller than the ideal value to be expected from a 
lamp of this kmd with an atomic temperature of 
~ 800° K., but the decrease is caused by self- 
absorption at the centre of the lime.  - 

In applying equation (4) to the present equipment 
it is necessary to reduce the theoretical value of p by 
a factor A(v,)Y ; where A(v,) is the ‘partial coherence’ 
factor which allows for the fact that the source is of 
finite angular mre and is therefore partially resolved 
by the individual photocathodes, and Y takes into 
account the polarization introduced by the semi- 
transparent mirror and the false counte due to dark 
current in the phototubes. The value of A(v,) was 
calculated to be 0-475, and y was measured to be 0-86. 

With the numerical values given above, the 
theoretical value for p i8 


PEeor, = A(¥s)y 2 = 0:0207 (7) 
4% 


\ 
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The error m this value is unlikely to exceed + 0:002 
and is principally caused by, uncertamties in the 
value of te which m turn ‘depends, in a complex 
manner, upon the amplitude distribution of the 
pulses from the phototubes. 

A comparison of equations (3) and (7) shows that 
eoretical values for the 
ns which are correlated and 
emitted in time coincidence are in satisfactory agree- 
ment, the discrepancy bemg lees than the probable 
error in the measurement or the uncertainty in the 
theoretical value. Thus the present experiment 
confirms the conclusions drawn from the earlier test, 
and shows in & very direct manner that tho arrival 
tumes of photons at different pointe are correlated 
when these pointe are Ulummated by coherent beams 
of light. 

We should like to thank Prof. R. E. Bell for very 
helpful advice on the operating conditions of the 
coincidence circuit, and the Division of Electro- 
technology of the Commonwealth Scientific and 
Industrial Research Organization for the use of ita 
high-speed counter. A detailed discusmon of this and 
allied will be submitted for publication 
in the Australian Journal of Physics. 

1 Hanbury Brown, B., and Twiss, R. Q., Nature, 177, 27 (1056). 

* Brannen, H., and Ferguson, H. L 8., Waters, 178, 481 (1056). 

* Purcell, H. AL, Neturs, 178, 1449 (1960). 

*Hanbury Brown, R., and Twims, R Q., Nature, 178, 1447 (1956) 

* Adám, A., Jánossy, L., and Varga, P., Aas Hungarica, 4, 301 (1055). 
© Hanbury Brown, R., and Twiss, R. Q., Nature, 178, 1040 (1056). 
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GENE MUTATIONS IN HUMAN HÆMOGLOBIN: THE CHEMICAL 
DIFFERENCE BETWEEN NORMAL AND SICKLE CELL 
HÆMOGLOBIN 


By Dx. V. M. INGRAM 


Medical Research Council Unit for the Study of the Molecular Structure of Biological Systems, Cavendish 
Laboratory, University of Cambridge 


REPORTED recently! that the globins of normal 
and sickle oel ansema human hwmogiobms 
differed only in a small portion of ther polypeptide 
chains. I have now found that out of nearly 800 
amino-acids in the two protems, only one is different ; 
one of the glutamic acid residues of normal hemo- 
globin is replaced by a valine residue in sickle cell 
ansema hemoglobin. The latter is an abnormal 
protein which is inherited in a strictly Mendelian 
manner; it is now ible to show, for the first time, 
the abet of a Ginels pene E de a chance th 
one amino-acid. of the hemoglobin polypeptide chain 
for the manufacture of which that gene is responsible. 
In previous (eg eiiis. tryptio digests of the 
two proteins bad prepared ; the resulting mix- 
tures of small peptides were separated on a sheet of 
paper, using electrophoresis m one direction and 
partition chromatography in the other. These paper 
chromatograms derrved fram the two proteins, which 
I had called -printe', showed all peptides to 
have identical electrophoretic and raat as rins 
properties, except for one spot, peptide No. 4. This 
ied different positions in the ‘finger-prints’ of 
normal (Hb 4) and sickle œl ansmia (Hb 5S) 
hemoglobins, indicating that the difference between 
the two proteins was located there. I have now 


determined the chemical constitution of these No. 4 
peptides derived from both hmmoglobin 4 and S. 

The hæmoglobin A No. 4 peptide was prepared by 
elution from the neutral fraction of many ‘finger- 
eui followed by cooled paper electrophoresis in 
5 yridine/aoetio acid/water (pH 8:61) on Whatman 

o. 8 MM paper at 30 V./om for 75 mm. The 
peptide was obtained as a well-separated band and . 
eluted. The hmmoglobm S No. 4 peptide could be 
produced in a fairly pure state by eluting the slowest 
positively charged band from an extended one- 
dimensional paper electrophoresis .of the peptide 
mixture m the pH 6-4 buffer. In both cases qual- 
tative amino-acid analysis by paper chromatography 
showed the presence of histidine, valine, leucine, 
threonine, proline, glutamic acid and lysine. There 
was more glutamic acid in the hemoglobin 4 peptide, 
but more valine in the hmmoglobm S peptide. In 
view of the known speeiflcity of trypein*, it was to 
be expected that these peptides, obtained by tryptic 
hydrolysis, had lysine at the O-terminal end. This 
agreed with all the resulta from the partial acid 
hydrolysis studies, ag reported below. 

Partial hydrolysis in 12 N hydrochloric acid at 
87° C. for two or three days, followed by Eis 
printing’!, gave the peptides indicated in Fig. 1, and 


A 
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Fig. 1. Acid degradation and structure of the No. 4 peptides 
from hemoglobins A and S. Hemoglobin A (full lines) : 

Val—Leu—Lou-TPhr Pro Gi Au iya Hemoglobin 8 
(broken Lines) : His-—Val—Leu  Leu— Thr Pro — Vai — Glo 13» 


also free amino-acids, which are omitted from the 
figure. The N-terminal ammo-acids of most of these 
peptides were determined by the fluoro-2,4-dinrtro- 
benzene method‘. Todgether with the amino-acid 
compositions, theee fragments indicated the sequences 
of the No. 4 peptides of hemoglobins A and S shown 
m Fig. 1. The only ambiguity was the amino-acid 
following threonme. Here relevant products from 
the hydrochloric acid splitting—threonyl-prolyl 
glutemyl-glutemyi-lIysine and threonyi-prolyl-valyl- 
glutamyl-lysine—were subjected, on paper strips, to 
a stepwise Edman degradation for two cyolest*. The 
resulta indicated the sequence threonyl-prolyl- in 
both cases. The charge distribution of the two No. 4 
peptides shown in Fig. 1 was deduced from the 
electrophore&io behaviour of the two peptides, 

in relation to the behaviour of the smaller 
gpli idea. The only difference found between the 


two No. 4 peptides is that the first glutamic acid 
residue of the bin A peptide is replaced by 
valine in the bin S peptide. 


It is known from X-ray crystallographic and from 
chemical’ studies that the human hamoglobm mole- 
cule of molecular weight 60,700 is composed of two 
identical half-molecules, each approximately 33,000. 
It is believed that this substitution, which occurs in 
each of the two identical half-moleculee, constitutes 
the only chemical difference between normal and 
sickle cell anæmia hæmoglobins. Certainly the hsm 
groups of the two proteins are the same’. The fact 
that in each half-moleoule a glutamic acid is replaced 
by the neutrel amino-acid valine agrees with previous 
findings that the whole hæmoglobin S molecule has 
two to three carboxyl groups fewer than the normal 


in^!*, All the other peptides of the tryptic 
occupy identical, characteristic, positions 
in the two ‘finger-prints’. Qualitative amino-acid 


analyses of these peptides have now been oarried 
out, but have failed to reveal any differences between 
them. It would seem probable, therefore, that they 
have identioal structures, leaving the two No. 4 
peptides as the only ones that differ. 

About 80 cent of the hæmoglobin molecule is 
not susceptible to attack by trypsin and does not 
appear on the 'fmger-print'. To eliminate the poes- 
ibility that an additional difference resides in these 
Si rg ag ues An they were 
digested with chymotrypsm, which attacks them 
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We owe to Pauling and his ooll&borators* the 
realization that sickle cell anæmia is an example of 
an inherited ‘molecular disease’ and that it is due to 
an alteration in the structure of a large protein 
molecule, an alteration leedmg to a protein which is 
by all criteria still a hemoglobin. It is now clear 
that, per half-molecule of hæmoglobin, this change 
consists in & replacement of only one of nearly 300 
amino-acids, namely, glutemio acid, by another, 
valine—a very small change indeed. 

Differences between closely related proteins, in- 
volving only a very small number of amino-acids, are 
known; the olearest examples are the differences 
between horse, whale, sheep, pig and cattle msulins, 
which show changes in only one sequence of three 
amino-acids". However, since these are inter-species 
differences, the genetic mechanism underlying them is 
by no means clear and cytoplasmic inheritance has not 
yet been ruled out. The abnormal human hwmoglo- 
bins, on the other hand, are a group of very closely re- 
lated proteins within the same species. It is certain 
that inheritance of these proteins is Mendelian in 
character and occurs through the chromosomal genes. 
Neel" has shown that a single mutational step of 
such & gene, the one responmble for making hsmo- 
globin, produces the new abnormal sickle cell anssmia 
hemoglobin. Previous investigations on the normal 
and the sickle cell ansmia protein could not decide 
whether the difference between them is due to a 
difference in folding of identical polypeptide chains 
or to a difference in the amino-acid sequences of the 
two chams. While there may also be in 
folding, it has now been definitely establi that 
the ammo-acid sequences of the two proteins differ, 
and differ at only one point. Thus it can be seen that 
an alteration in a Mendelian gene causes an alteration 
in the amimo-acid sequence of the correspondmg 

lypeptide chain. In the case of sickle cell anæmis 
hemoglobin this is the smallest alteration possible 
—only one amino-acid is affected—reflecting, pre- 
aaah , & change in & very small portion of the 
hemoglobin gene. It is not known, but it may well 
be that this involves & replacement of no more than 
a single base-pair in the chain of the deoxyribonucleic 
acid of the gene. 

It is well known that mutations lead to very small 
chemical differences between, for example, flower 
pigmente". It seams likely that theeo mutations 
produce first a change in a protein, in this case 
probably an enzyme, which in turn causes the pro- 
duction of a changed flower pigment. These enzymes, 
which have not yet been in ted for differences, 
stand in oloeer relationship to the gene than do the 
flower pigments themselves. The protein hsmo- 
globin is just as close. It has therefore been called 
the first gene and is probably the first 
og ee ee rae eh i 

The divisibility of genee in @ virus was shown 
previously in bacteriophage by Benzer' and Streis- 
inger!*, who studied the effects of many different 
mutations of a gene on the behaviour of the virus. 
Such sub-onits in genes have also been shown in 
Aspergillus!’ and Newrospora'. The resulte presented 
in this communication are certamly what one would 
expect on the basis of the widely accepted hypothesis 
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of gene action; the sequence of base-pairs along the 
chain of nucleic acid provides the information which 
determines the of amino-acids in the poly- 
peptide chain for which the particular gene, or length 
of nucleic acid, is responsible. A substitution in the 
nucleic acids leads to a substitution in the poły- 
peptide. 

The abnormally low solubility of reduced hgmo- 
. globin S, which causes the sickling of the erythrocytes 
in the ansmug&, is presumably a function of the 
charge distribution on the surface of the molecule. 
The replacement of two charged glutamic acd 
residues for two valines is presumably 
enough to alter this distribution towards one favour- 
mg abnormally easy ization. 

It is hoped that similar studies of other abnormal 
human hmmoglobins!* wil provide further inmght 
mto the effects of gene mutations. 

Full deteils of this work will be published ahortly 
elsewhere. I am indebted to Drs. 8. Brenner and 
G. Seaman, Cambridge, for supplymg blood from 
patients with homozygous sickle cell ansmis. It is 
a pleasure to acknowledge the constant interest and 
encouragement shown by Drs. M. F. Perutz and 
F. H. O. Crick. Some of the enzymatic digestion and 
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'fünger-printe' were done by Mr. J. A. Hunt; Miss 
Rita Prior rendered invaluable assistance. 
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THE REPETITIVE PROPERTY OF THE HUMAN BRAIN AS STUDIED 
BY THE ELECTROENCEPHALOGRAM AND THE METHOD 
OF AFTER-IMAGES 


By Dr. CATHERINE POPOV 
Laboratoire du Condidonnement, Clinique Psychlatrique Infantile du Professeur Heuyer, Salpécriére, Paris 


HE study of electrooortical responses to different 

stimuli has allowed us to establish that a amgle 
stimulus of sufficient intensity not only provokes a 
simultaneous excitation, but also is followed by a 
series of later excitations which reappear spontane- 
ously, without further stimulation, for several minutes. 
This phenomenon was called the ‘repetitive property 
of the bram’? 

Using various stimuli m experiments on man, we 
have likewise observed that a single stimulus evokes 
In consciousness not one but & set of sensory re- 
sponses. In fact, a primary response which occurs 
srmultaneously with the stimulus 1s later reproduced 
spontaneously a number of times, without further 
strmulation, thus formmg & consecutive after-affect. 
In the oase of stimulation by ight, these phenomena 
are known as after-images ; hitherto their appearance 
had been attributed to & retinal effect. We have 
proved, however, by conditioning these images, that 
they may be of central origm and that their spon- 
taneous appearance is & phenomenon inherent in the 
functioning of the cerebral oortex?. 

The existence of the repetitive property of the 
brain seems to indicate, from all the evidence, that 
the sensation experienced is evoked by the simul- 
taneous excitation, that is, the excitation which 
appears at the very moment of the stimulus. How- 
ever, ıt seems probable that the overall sensation 
experienced is especially evoked by the excitation 
due to the consecutive after-effect. To elaborate the 
above phenomena, we have cafried out experiments 
on the electroencephalogram using the followmg 
methods. 


We selected subjecta for study who showed well- 
defined alpha-waves, and stzmul were given only 
when alpha-waves appeared on the tracing. The 
subject 1s seated alone m a darkened room and 
receives stimuli controlled by an experimenter in 
another room which contains all the apparatus, and 

is separated from the dark room by a third inter- 
vening room. He is submitted to hght-stimuli the 
intenmty and character of which are kept constant 
throughout the experimente. Whenever the subject 
sees an after-image, he registers ita appearance 
by pressing & rubber bulb, which records this 
event on the éleotroenoephalogram tracing. After 
each sittmg, the subject is asked to draw images 
in oolour as he has seen them during the experi- 
ment. 

With a normal subject, the hght-stimulus evokes 
a series of after-images characteristio of the cortical 

of the subject. Subjects who have been 
under observation for several years invariably draw 
the same series of images after each expertment. In 
some cases, & normal subject may have a consecutive 
after-affect which does not exoeed 90 sec. (in one case, 
58 sec.), and shows as few as four or five after-images. 
With other normal subjects, the number of after- 
images may exceed several dozen, and the consecu- 
tive after-effect may last 20, 30 or more minutes. 
We have not been so concerned with these latter 
Subjects since the length of the consecutive after- 
effect does not allow us to give several light-stimuli 
in a single sitting. With all these subjects, electro- 
encephalogram recordings have shown" that with 
the appearance of after-images there is a successive 


No. 4581 August 17, 1957 


Trecing ef the scopital roqea ae. 
Marmi »ulysnt Tc 


NATURE 


329 











Trac of the occaptal rogum 3758 


Meacsdy da'ment suiysct 





. Fg 1 


reduction of alpha-waves, as seen in tbe tracing 
(geo Fig. 1, upper traces). 

In Prof. Heuyer’s children’s psychiatric clmic, we 
have used the above methods for studying the response 
of a number of mental patiente. Among these there 
appeared a group which exhibited absence of after- 
images in i conditions in which a normal 
subject would see several dozen. In these subjects, 
the light-stimulus provokes & short after-effect which 
is manifested by & flattening of the tracings just after 
the light-stimulus, and laste at most for 30-85 seo. ; 
the tracing then returns to its orginál form, without 

ing the successive reductions well seen in the 
normal subject (see Fig. 1, lower traces). Thus, we 
may suppose that theese subjects do not see after- 


images. 

In all these cases, the subjects concerned exhibited 
mental deficiency. The term ‘mental deficiency’ is 
understood here in the limited sense of simple 
intellectual backwardness. Such patients present a 
number of well-defined characteristics : 

(1) Olmically, they show great difficulty in solving 
a new problem, or in any kind of intellectual achieve- 
ment; this is seen in the poor acholastio progress of 
. the petient, and also by the slowness with which they 
aoquire in childhood the basic achievements of early 
development (walking, speech,-cleanliness). We have 
not dealt with subjecte showing marked affective 
problems, or gross disturbance of behaviour. 

(2) From the psychological point of view, the 
jntelli tient varies between 55 and 80 
(Wechsler Bellevue). ` 


(8) Etiologically, we have not dealt with subjects 
peonia mke ee beckgrounds (abnor- 
mal pregnancy, o ical shock, head injuries, 
previous trauma—infectious or toxic). We have 
frequently discovered the existenoe of mental deflei- 
ency in the patient's antecedents. r 

(4) From the point of view of the electroencephalo- 
gram, all subjects showed well-defined ocorpital 
alpha-waves. We do not that this is an 
indispensable characteristic in diagnosis of mental 
deficiency, bub the presence of these well-defined 
alpha-waves seams to us to characterize a special 
group of mentally deficient subjects. 

of the brain following light-stimulation does 
not show itself in the mentally deficient studied by 
me. Iam far from wishing to suggest by this that the 
intelligence of a subject is m direct relation to this 
phenomenon. I merely thmk that the iti 

of the brain is correlated with the degree of 
ability of the subject to experience the sensation ; 
and clinically this characteristic tracing after light- 
stimulation has a practical application in that it 
allows us to distinguish this condition from other 
mental states. ; 
But type OR. 4; 7 rat Nala 240 (1965) ; 341, 535 
Uum perinde fii 
iE EE 

Medusae by mitch oral Ogmactiom aro formed In Human 

ARG Bound-Lighi Conditioning” (Paris, October 1955). 

i Popov, Catherine, O.R. Acad. Soi., Paris, $89, 1860 (1064). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice 1s taken of anonymous communications. 


Electrostatic Charges on Spores of 
Fungi In Air 

Pastoras or droplets in air often’ 
carry an electrostatic charge. ‘he size and magnitude 
of the charge depend on how the charge origmates 
(commonly by pickmg up positivé or negative ions 
from the air). The phenomenon appears to be funda- 
mentally distunct from the charactensti 
negative charges 


when they are shed into 
Ingold has recently sug- 
fungi with long, narrow, vertical 
hymenial tubes, such as Ganoderma applanatum, 
electrostatic forces may serve to keep a bamdi re 
in the middle of the tube while rb 18 slowly i 
under gravity to the exterior’. 

After a dozen testa made during 1954 and 1955 
on naturally occurring specimens growing on trees, I 
can confirm the exstence of such on the 
basidiospores of Ganoderma applanatum. Further, m 
this species most spores carry a positive charge. 

Testa were made by allowing spores to fall in an 
air-gap between two metal plates charged from a 
battery. The apparatus (Hig. 1) consisted of a braes 
box in the form of a cube with ximately 2-5 em. 
sides, and with a alib 0-5 om. wide in the lid, placed 
immediately under an actively sporulating fruit body. 
The vertical charged metal plates, separated by an 
ar-gap 1 oem. wide, were mounted on ‘Perspex’ 
blocks to msulate them from the walls of the box 
(which was earthed). The circuit was suggested to 
me in discussion by Mr. H. L. Nixon, of Rothamsted 
Experimental Station, and consisted of deaf-aid dry 
batteries gixmg in series about 400 volte, connected 
to the vertical plates through 680-kQ resistors for 
safety. The poles of the battery were kept at +200 
and —200 volts with to earth earthing 
each end of the battery through 1-0-M{Q resistors. 
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In use, the box was levelled with a bubble level and 
exposed under an active fruit body of Ganoderma 
applanai zm. After exposure for an hour, a rusty brown 
spore deposit waa usually visible on the negatively 
charged plate and'on the adjacent part of the base 
of the box, w. the positive plate remained clean. 
In one test m which the box was taken apart and 
the spores counted under the microscope, 85 per cent 
of the spores entermg the box had been deposited on 
the negative plate, 14 per oent were on the earthed 
floor of the box (mostly nearer the negative plate), 
and 1 per cent were on the positive plate. Essentially 
similar results with this species have been obtamed 
at three localities m Hertfordshire, ab one in the 
New Forest and at two m Bristol In one of the 
Bristol specimens, the spores seemed to be less 
strongly charged than in other specimens. Some 
specimens have been tested on two or three occasions 
and m different years. 

Because the majority of basidiospores move 
towards the negative plate, it is concluded that they 
carry & positive charge. Preliminary tests indicate 
that poartive charges predommate also on beaidio- 
spores of Agartous campestris, Pholiota squarrosa and. 
charges seem to predominate on basidi reg of 
Coprinus micaceus, O. hiascens and POM Horus 
squamosus. 

The phenomenon raises a number of problems. 
What is the origin of the charge? Does it differ 
consistently ın different species ? Why, if so nearly 
uniform in sign, as in Ganoderma, is 1$ not completely 
uniform? Is it causally connected with the still 
mysterious spore discharge mechanism of basidio- 
myoetes ? Does it aid liberation of spores from the 
fruit body, as suggested by Ingold ? Does it affect 
the pick-up of am-borne spores by rain drops, or 
their deposition on plant surfaces or in the respiratory 
tract of vertebrates ? 


Imperial College of Science 
and Technology, 
London, 8.W.7. June 10. 
1 Freundlich, H., “Colloid and O&pillary Obemistry", 781 (1026). 
* Buller, A. H. B., “Researches on Fungi”, 1, 102 (1909). 
* Ingold, C. T., Endecscur, 16, 81 (1057). 


P. H. GREGORY 


Electron Microscopy of Leaf Surfaces 


THs morphology of leaf surfaces is of considerable 
interest in the study of the effects of selective 
herbicides.- In the course of investigation into the 
nature of some leaf surfaces, it was suspected that 
structure beyond the resolution of the ight mioro- 
soope was present. The electron microscope was 
therefore employed in an attempt to determune the 
nature of thus structure. The examination of the 
surface of & leaf required the use of a replioa tech- 
nique, preferably not involvmg the treatment of the 
specimen with organio solventa, since many leaf sur- 
faces are covered with a waxy layer which might be 
affected. A smgle-stage method mvolving evaporated 
material was therefore indioated, and though at 
first ib seemed hkely that any such method would 
meet with considerable difficulties, an extremely 
in ing technique was easily developed. 

"he mhod aa loyi evaporated oarbon!, and is 
carried out as follows. A portion of the leaf to be 
examined is fixed to a glass slide with ‘Sellotape’, and 
the assembly placed in an evaporating plant. There 
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Tug. 1. 


Carbon replica of the adaxial surface of a leaf of 
Chrysanthemum segetum. x 11,000 


is very little gaasing, and a sufficiently good vacuum 
to allow the deposition of a carbon film oan be 
obtamed with normal pumping. The carbon evapora- 
tion is carried out by passing a heavy alternating 
current through the pointa of two carbon rods hghtly 
pressed together. A film between 100 and 200 A. 
in thickness has been found satisfactory. The leaf 
1s now removed from the vacuum and the carbon 
film dry-stripped from the surface by any of the 
normal methods. In many cases it has been found 
satisfactory to back the carbon with ‘Formvar’ and 
then 'Bedaoryl', and finally strip the combined films 
from the leaf with ‘Sellotape’. The ‘Bedacryl’ is 
dissolved from between the ‘Formvar’-carbon film 
and the tape by immersion in acetone. The ‘Formvar’- 
carbon films can then be mounted on grids and the 
‘Formvar’ washed away with chloroform as described 
in detail elsewhere’. In other oases where the wax 
layer 18 excessively thick, i& is helpful to freeze the 
specimen before stripping. The final replica is 
shadowed before exammation in the electron micro- 
8o0pe. 

It is interesting to note that the leaf does not 
suffer a gross distortion in rte morphology due to the 
ere eee Parum DAT: The carbon film 
can stripped without difficulty, directly from the 
surface, and this is thought to be due to the wax 
or outm aoting -as & separating layer between the 
cellulose and the carbon film. 

This techni provides, according to the nature 
of the leaf either a true replica, or a pseudo- 
replica in which the surface protrusions remain 
embedded within the carbon film, having been torn 
off the original surface. Fig. 1 shows the &darial 
surface of a leaf of Chrysanthemum segetum. There is 
a large number of branching tube-like structures on 
the surface, some of which are in the form of sprrals, 
suggesting that they have been extruded. Meagure- 
mente of contact angle on this leaf gave high values 
which could not be accounted for by any structure 
visible m the light microeoope. It is thought that the 
submicroesopic structure found oould account for 
tie: papele Aa a> lear wild low oe acts, 
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Rumes obtusifolius, showed a nearly smooth surface 
m the electron microscope. The reploa shown is 
probably partially a peeudo-replica, that 18, some of 
the protrusions have been dissolved from the carbon 
film during the replica process, the remainder being 
embedded in the replica. 

Work along these lines is continumg, and will be 
published in greater detail elsewhere. One of us 
(D. E. B.) wishes to thank Dr. T. E. Allibone, 
director of the Research Laboratory, Associated 
Electrical Industries, for permission to publish this 
communication; the other (B. E.J.) would lke to 
thank Imperial Chemical Industries, Ltd., for 
financial assistance ın the above research. 

D. E. BRADLBY 

Research Laboratory, J 

Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berks. 


Department of Botany, 
University of Oxford. 

June 21. 
E, Brit. J. App. Phys., 6, 65 (1064). 
H., J. Inst, Metals, 83, 35 (1954). 


B. E. JuniPHR 


1 Bradley, D. 
? Bradley, D. 


Distortion of Fluld Drops in the 
Stokesian Region 


IN an investigation of circulation inside drops 
moving in & viscous medium, the drop size has been 
varied m order to determine the factors the 
minimum mze at which circulation can be detected. 
With some systems, such as water drops m castor 
oil, circulation commences at a Reynolds number in 
the range 0-03—0-1 (drop diameter 10-20 mm.), 
whereas with other such as chloroform or 
carbon tetrachloride in glycerol, circulation begins at 
much lower Reynolds number of 0-0008—0-001 (drop 
diameter 1-8 mm.). The interfacial tensions of the 
two systems are not widely different. i 
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. Chloroform drop falling in giyoerime. Da = 2 22 om, 
fallvelocity = 4 36 em./meo. Re. No. = 0 94 


. Those two types of systems show different forms of 
drop distortion. For the first type, the drop assumes 
a ‘tailmg shape’ at the onset of circulation (Fig. 1) 
and this shape has been obeerved earher by Arnold’. 
Savio! has suggested that the viscous outward suction 
at the rear of the drop exceeds the tension in the inter- 
facial layer and causes the surface layer to fold up. 

With the second systems, as the size of the drop is 
increased, the drop remams spherical until the 
Reynolds number of about 0-1 is reached, when the 
upper surface of the drop begms to flatten out. For 
ull higher Reynolds numbers, the upper surface folds 
inward causmg an mdentation or cavity at the top 
of the drop. This can be seen clearly m Fig. 2, which 
is & photograph of a drop of chloroform fallmg in 
glycerol. The horizontal line m the cavity is the far 
top edge of the drop, which is displaced downwards 
due to optical distortion caused by a slight drfference 
in the refractive indices of the two phases. ‘This 
form, of distortion bas not been reported in the past. 

The distortion of drops in the Stokesian region 
depends on, the relative changes 1n the outside hydro- 
dynamic `þressure and the mside pressure due to 
circulation: The circulation pressure comes into play 


&nd increases 
number. Now with the first systems, with rele- 
tively large stagnant drops, the hydrodynamic 
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suction 18 high, Bo that a tal is formed before 
internal circulation ıs fully developed; this i8 m 
accordance with the explanation grven by Savio. . 
With the other systems, where circulation begins at 
very low Reynolds number (leas than 0-001) and with 
much smaller drops, the hydrodynamic suction 18 
very low and there 18 no distortion. With moreasmg 
drop size, the outeide hydrodynamic pressure and 
the made crreulation pressure change in accordance 
with the Hadamard’ functions, so that the excess 
pressure (pressure inside minus pressure outside) 
remains equal to 2y/a, where y is the mterfaciql 
tension and a 1s the local radms of curvature at the 
rear of the drop. However, at Reynolds numbers 
greater than about 0-1, the hydrodynamic pressure 
progreesively increases over that indicated by the 
Hadamard function, and there is a decrease in the 
excess pressure 2y/a. Hence a, the radius of curva- 
ture at the rear stagnation point, must morease 
and the drop becomes increasingly flatter at the 
top. At Reynolds number greater than about 0-4, 
the excess pressure becomes negative, a assumes & 
negative value and the drop starts to cave m. 

To check the validity of the preceding explanation, 
a series of photographs of carbon tetrachloride and 
chloroform drops falling through glycerol was taken, 
and the radius of curvature of the surface at the 
rear was measured from enlargements of the photo- 
graphs. The Reynolds number for each drop was 
plotted against 2y/a (Fig. 3). The results in glycerol 
fall on one curve. The value of 2y/a is positive for 
small Reynolds numbers and decreases with in- 
creasing Reynolds number until it reaches zero at 
Reynolds number 0-4, when the drop begins to cave 
in; with further increase in Reynolds number, 
Sy/a has a decreasing negative value and beyond 
Reynolds number 1-0 tends to rise. 

A fuller account of this work will be published 
elsewhere. 


EF. H. GARNER 
K. B. MATHUR 
V. Q. JENsgoN 
of Chemical Engmeering, 
University of Birmingham, 
Edgbeston, 
Birmingham 15. June 26. 


1 Arnold, H. D., Phul. Mag, Ser. 6, £8, 755 (19011). 
1Savie, P., “Ciroulation and Distortion of Liquid Drops 
a Viscous Medrum", Report, National Research 
of Canada (July 1053). 
3 Hadamard, AL J., C.R. Acad. Soi., Paris, 152, 1735 (1911). 


Crystal Structures of Silicon Nitride 


VaBSILIOU and Wilde! have recently reported a 
hexagonal silicon nitride, the X-ray diffraction 
pattern of which differs from that of the ‘ortho- 
rhombic’ silicon nitride extracted from mlioon steels 
by Leslie, Carroll and Fisher?. After berated 
evidence of two different nrtrides*, Turkdogan, Bills 
and Trppett‘ have now definitely established the 
existence of two forms of silicon nitride, demgnated 
as a and B, with the same chemical itiong 
(Si,N,) and the same measured densities (3:19 3- 
0-01 gm.[ml). Even more recently, the same two 
phases, I and Il, as observed by Vassiliou and Wilde 
have been claimed by Po and Ruddlesden* to 
be orthorhombic and rho respectively. 

The resulta of an X-ray examination which we 
have made on a«a- and f-specimens prepared by 
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Table 1.^ X-Ray DATA TOR BILICOK NITRIDEA - 
Present work Leallo, 
"— —— Kon quem (ret 2) 
a 
ab dah. dora Tobs 
100 6 71 6 65 6 68 vw 
101 431 451 4 28 s 
110 3-88 3 88 3-86 m 
200 3-35 36 3-34 m 
3-11 vw* 
201 2 88 4:88 2-87 s 
002 281 2-81 2 80 vw 
2-65 vwt 
102 2 50 2-50 2-53 s 
210 2:54 2 5 2-53 5 
2-48 wt 
211 251 231 2-81 s 
111 247 2 27 227 w 
$00 234 2 u 225 w 
| 208 2-15 215 215 m 
201 2038 2 08 207 5 
1x0 1 94 1-08 1:98 w 
212 1-88 ° 1-88 1-88. w 
310 189 1-86 1:88 w 
108 180 1:80 180 Ww 
| 311 1:77 1:77 176 m 

















* Impurity. t£ Impurity in e. 


Turkdogan et al. seams to resolve some of the previous 


o-Bi,N, is with dimensions: a, T-748+ 
0-001 A.; o, 5-617-40-0014.; cja, 0-7250; L 
292-0 A*. If the unit-cell contents are Bi,N,, the 


calculated density (8.184 gm./mL) 18 in good agree- 
ment with the measured density. 
mal with drmensions: a, 


8-Si,N, is also 

7-608 --0-001 A. ; o, 2:9107+0-0005 A. ; c/a, 0-3826 ; 
V, 145-9 A*. If the B unit œl contains Si,N,, the 
calculated density (8:187 gm./ml.) and the observed 
density are again in excellent agreement. These data 
show that any difference between the chemical 

we un een ee ee a 
reflexion observed on 19-cm. powder 
photogr tographs taken with iron Ka X-radiation has 
indexed unequivocally. For example, of -the 
forty-eight possible reflexions of the B-8i,N, diffrac- 
tion pattern, only five are too weak to be observed. 
As shown by Table 1, which liste only the first few 
i lanar spacings, the nitride reported by Vassiliou 
ilde is B-Si,N,, and the ‘orthorhombic’ phase 
found by Leelio e& al. is undoubtedly a-Bi,N, 
eontammg small amounts of B ‘and an unknown 


A complete structure determination assigns p-Bi,N, 
to space group P6,/m with 2N in (c) at +(}, 4 2), 
6N in (h) ab (2, y, D; +, x, D; +y, 2, D 
and with 08i algo in sites (h). The atomio parameters 

zx 0.883, yx —0-038, mı —0-172, and ya, — —0-231 
are probably oorreot to within +0-005, asinoe the 
structure amplitude is sensitive to small atomio 
movements. ‘Lhe structure is based on the phenacite 
type’, Be,SiO,, in which the oxygen atoms and the 
beryllram atoms are replaced respectively by nitrogen 
and silicon. Each silicon is at the centre of a slightly 
irregular tetrahedron of nitrogens, and the S8:N, unita 
are joined by sharing corners m such & way that each 
nitrogen is common to three tetrahedra. Alter- 
natively, the structure may be considered as an 
arrangement of eight-membered Si,N, pd og 
joined appropriately. The silicon-nitrogen ` inter 


atomic distances are 1-72 A. and 1-75 A. Each of 
the two nitrogen atoms in positions (c) is at the centre 
of an equilateral triangle of mlioons, and each nitrogen 
in (A) is displaced by about 0-1 A. from the plane of 
& lees regular triangle of silicon atoms. The covalent 

is clearly due to the overlap of each of four 
hybridized sp? silicon atomic orbitals with one singly- 
occupied sp! hybrid of nitrogen atom. The remain- 
ing fully occupied p orbital of each atom ig 
perpendicular to the three planar spè orbrtals and 
Genny Dee naire One The structure and the 
Lern bee ' compatible with the obeerved high 


onthe at structure of a-8i,N, (space group P3l1o) is a 
different arrangement of the same units 
as those which occur in B. Planes of atohis m B are 
linked along the [001] direction in a settiance ABAB 
..., Whereas m x the sequence is ABODABOD. . 

We are indebted to Dr. E. T. Mra. P. M. 
Bills and Mise V. A. Trppett, of the British Iron and 
Steel Research Association, for providing samples of 
ther «- and B-silicon nitrides and for discussion. 


D. HARDIE 
K. H. Jaox 


», 


King's College, 
Newcastle upon Tyne, 
and 


'The Thermal Syndicate, Ltd., 
Wallsend, 
Northumberland. 

June 12. 
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Properties of Pailadium-Rhodium 
Alloys 


AN earlier communication! from these laboratories 
gave preliminary results of an mvestigation mto the 
magnetic susceptibilities of & series of palladrum— 
rhodium alloys. A noteworthy findmg was that 
alloying with an element, rhodium, of & 
much lower susceptibility could, over a limrted con- 
centration-range, produce alloys having susceptibilities 
higher than those of either of the pure metals. This 
was more noticeable at low temperatures. Moro 
detailed mvestigations, since completed, have con- 
firmed the general correctness of these resulta although 
minor adjustments of the absolute values previously 
given are required in some cases. _ 

In addrtion to this more extensive inveetigation 
covering the magnetic properties of a range of alloys 
and pure metals, the low-temperature specific heats 
of four palladium-rhodium alloys have now been 
measured. The values of y, the electronico heat co- 
efficient, as obtamed from measurements below 
4-2? K., are shown se functions of the alloying metal 
content m Fig. 1. A few resulte for palladium- 
silver alloys* are also included to indicate the general 
trend of the curve on alloying with the element of 
next higher atomic number. For comparison the 
susceptibility-concentration curves have been drawn 
for pelladrum-rhodium and um-silver alloys 
at temperatures of 20-4° and 293° K. 

The inrtial rise in the value of y above that of 
pure for small addrtions of rhodium, 
followed by the subsequent decrease as the rhodium 
content increases, is mmular to the behaviour shown 
by the magnetic gusceptibihty, y. It would be more 
ilummatng to compare the y values with the 
susceptibility values at 0° K.; this would, however, 
necessitate extrapolating downwards from 20-4? K. 
In view of the large curvature of some of the suscept- 
ibilrty-temperature curves &t low temperatures it haa 

-not been considered justifiable to do this. 

Although various explanations of the facta here 
reported are possible rb is appropriate m this com- 
munication to refer only to the straightforward and 
consistent qualitatave picture provided by the simple 
band theory, according to which the addition of 
rhodrum creates more holes ım the d-band while the 
addition of silver has the contrary effect. This inter- 
pretation does not, in ite usual form, give & quantita- 
tive explanation of the resulte here presented. In 
particular, there 18 diffloulty m reconciling the much 
larger relative inoreaee in susceptibility at low tem- 
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peratures wrth the small increase in electronic heat 
coefficient as small additions of rhodium are made to 
palladium. m interaction effecta with com- 
position may probebly be neglected aa unlikely to 
produce considerable differential effecte over small 
compoaertion-ranges. Nevertheless, it 18 still not to be 
expected that the curves will be strictly parallel since 
Y depends easentially on the band height while the 
susceptibility depends upon both band height and 
curvature. In view of the gentle curvature of the 
Y-oonoenirataon curve, however, the difference m 
shape of the two ibiliby-oonoentration curves 
1s greater than might be anticipated. 


F. E. Hoana 
J. PEASTON 
Physics Department, 
The University, 
Leeds 2. 
1 Hoare, F. H., Kouvelites, J. S., and Matthews, J. O., Weturs, 170, 
837 (1963). 


‘Hoare, F. E., and Yates, B., Proc. Roy. Soe., A, B40, 42 (1957). 


Attractive Forces between Flat Plates 


Somm years ago mvestigations were carried out 
concernmg attractive forces between glass and 
quartz bodies with flat polished surfaces'. Due 
to the well-known hygroscopic behaviour’ of these 
surfaces, however, silica-gel obstacles were always 
present on the plates. ‘lhese obstacles had a ten- 
dency to decrease the attractions and even to turn 
them into repulsions. Therefore metal plates have 
now been used instead of glass or quartz. The 
technique used was similar to that described eerlier!. 
The mam difficulties were caused by dust particles, 
and general agresment was found with the conclumons 
obtamed m recent work? on the influence of dust 
particles on the contact of solids. Obstacles (smaller 
than 10p) are distributed at random on the plates 
and show, especially in the case of alummium plates, 
some ‘compreasibilrty’. 

One of the plates could be moved by means of & 
lever system in a vertical direction towards, or away 
from, the other plate. This other plate was attached 
to & spring system. The lever system was checked 
by capacity meagurementa and showed & reproducible 
hysteresis behaviour, the loop-width of the hysteresis 
curve being 0-20-0:22 micron. This hysteresis 
behaviour was due to a knife-edge contact in the 
lever system. Knife-edge contacts, or in general 
frictional contacte, must therefore be avoided, unless 
under critical control. Once the properties of the 
lever system were known accurately, the distance 
between the metal plates during an experiment was 
easily calculated, provided the distance at the 
i was known. This 
distance was about 5 microns and was conveniently 
varied between 2 and, say, 10 microns with an 
accuracy better than 0-01 micron. The ultimate 
attractive foroe K was measured by means of a 
capacity method. 

The measurements, between two chromium plates 
or between two ehromrum-steel plates, indicate that 
Casimir’s relation‘ K=Ad-+, where d is the distance 
between the plates and K is the foroo per unit area 
of the metal surface, was not contradicted. The 
constant A was found to be 0:01-0:04 x 10-!* dynes 
em.*, whereas its theoretical value is 0-013, x 10-1* 
dynes om.*. The uncertainty was due to errors in 
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the determination of the 
The distance was varied 0-3 micron and 
2 microns. Surface asperities have so far prevented 
measurements between aluminium plates. 

Pairs of plates of the same metal were chosen, 
because plates with different surface potentials 
attract each other &ooording to K,—4-4 x 10> 
P3d-5, where P is the potential difference in millivolts, 
dis in microns and K, is in dynes om.-*. However, 
the potential difference P is never entirely xero, even 
if the same metals are used. The-two plates were 
therstpre case eo Wiat tho ure Oe ee 
discharge of the condenser formed by the two plates 
was much larger than one second (R being the 
resistance for gharge carriers to come from one 
surface to the other, O bemg the capacity of the 
condenser). This meant that R > 10° ohm. 

It may be remarked that already Lucretius’ seems 
to have been acquainted with the phenomenon of 
two plates sticking together. Newton carried out 
experiments on the adhesion of macroscopic bodies 
and distinguished between cohesive and gravitational 
forces. 
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Oxidation of Pentane In Mixtures with Air 
and the Negative Temperature Coefficient of 
` Reaction . 

n-PENTANH in a chemioelly correct mixture with 
air was oxidized in a reactor formed by the annulus 
between concentric tubes of ‘Vycor’ 
(96 per oent silica). The inside 
diameter of the outer tube was 
19 mm. and the outside diameter of 
the inner was 17 mm. ‘Thus the 
annulus was 1-0 mm. wide. The 
rted “concentric- 


6-0 


GO 


heated length of the furnace was 
6j in. Temperature as measured on 
the exterior surface of the reactor 
attained a maximum value at ap- 
proximately the mid-section of that 
length and was taken as related to 
rate of reaction and to the oocur- 
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given by.the graphs of Fig. 1. 

When the rate of air supply waa 400 o.c./min., 
reaction did not begm at & measurable rate until the 
temperature was raised to 650° C. The rates of 
oxygen reacted and of the products formed as the 
temperature was further increased are shown by the 
relevant graphs of Fig. 1. It is to be noted that 
carbon monoxide was then formed, and at & greater 
rate than that of carbon dioxide, and that ignition 
oocurred at 747? O. The characteristios of the high- 
temperature reaction, inoluding the ignition tem- 
perature as given by the graphs of Fig. 1, remamed 
substantially unchanged as rates of air supply were 
decreased to 100 0.c./mm. When the rate of air 

was reduced to 200 c.0./min., reaction began 
at 420° O. and the rate of oxygen reacted increased 
to a maximum of 0:15 mole per mole of pentane at 
470° O. The coefficient then became 
negative and reaction-rate became zero ab 505° C. 
Reaction did not begin again until the 
was raised to 650° O., that is, the low- and high- 
reactions were separated by a tem- 
interval of 145° O. during which rate of 
reaction was i iable. Arrate of air supply was 
reduced to 150 o.c. and then to 100 o.o.[min. the 
maximum rate of the low-temperature reaction 
moreased while the ture interval over which 
there was no & le reaction dmminished, as 
Kos icd ee ee The producte of the. 
low-temperature reaction were aldehydes, acids, and 
water. There was no carbon monoxide or dioxide. 

The experimental results obtained when the rate 
of air supply was reduced to 50 0.c./min. are given 
by the grapha of Fig. 2. It will be seen by & com- 

with those of Fig. 1 that reaction began at 

a lower te coincident with the formation 
of carbon dioxide, and a few degrees higher with that 
of carbon monoxide. The low- and high-temperature 
reactions were not separated by a tamperatute-range 
of no reaction. Ignition did not occur, although the - 
was raised to 800° O., the limit of the 
method of measurement. However, ab that tem- 
perature 5:75 moles of the 8-0 moles of oxygen in 
the correct mixture had reacted and the products 
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rence of ignition. Air plus the re- 
quired concentration of pentane was 
supplied to the reactor at rates 
ranging from 50 o.c. to 400 o.o./min. 
Rates of reaction as based on 
oxygen consumption were determ. 

ined by Orsat analysis of samples 
from the reactor effluent. Experi- 

mental resulta for rates of air supply 
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of the oxidation reaction were carbon dioxide and 


steam only. 

Ancording to Reynolds numbers, the reactmg 
mixture flowing through the reactor comprised a 
laminar stream with a parabolic velocity profile, 
bounded by stationary surface layers. Oontinuance 
of the oxidation of the surface layers would depend 
upon the release of the reaction products from the 
surfaces, their diffusion into the moving stream and 
diffusion of unreacted mixture from the moving 
stream to the surfaces. Thus, reaction velocity m 
the low-temperature region m which aldehydes and 
acids are princi products varies with residence 
time. It is in this region that & negative temperature 
coefficient of reaction occurs. The experimental 
results show it to be a surface phenonienon. It 1s 
therefore not necessary to account for it by devising 
a gas-phase reaction mechanism or by making use of 
any of those devised by others. 


A comprehensive description of the experimenta 


described and of others omitted for the sake of brevity, 
together with a more discussion of the 

i resulta, will in due course be published 
in a Canadian journal. 

The expermments were carried out in the Depart- 
ment of Chemical Engineering, University of Toronto, 
with the co-operation of Prof. R. R. MoLa 
head of the and dean of the Faculty of 
Apphed Science, and with the aid of an extra-mural 
. grant from the Defence Research Board, Ottawa. 
oo R. O. Kine 

B. BANDLER 
» R. STROM 
Department of Chemical Engineering, 
University of Toronto, 
Toronto, Ontario, Canada. 
March 13. 


Structure of d-Urobilin 

IN man the reduction of bilirubin by the intestinal 
bacteria normally leads to the formation of f-uro- 
bilinogen.and stercobilinogen, which are excreted 
partly as such and partly as +-urobilm and laevo- 
rotatory stercobilm respectively. Broad-spectrum 
antibiotic therapy modifies the intestinal flora and 
un bilirubin is then excreted. Upon with- 
drawal of this therapy, the alimentary canal agam 
acquires reducing bacteria, and there rs temporarily 
excreted a dextro-rotatory pigment (d-urobilm) 
which, although urobilinoid in ite phymecal and 
chemical properties, is not an enantiomorph of 
steroobilin!. d-Urobilin has been shown to be isomeric 


ee ee E and 
since the spectral pro ies closely resemble those 
of *-urobilm and sterdobilm the compound must also 
contain the dipyrryl-methene chromophore character- 
istic of the urobilins. d-Urobilm is a labile pigment 
except when pure, and oan therefore be obtained only 
in amall quantities ; this fact has hitherto precluded 
ita investigation by degradation methods. 

- Recently, a human subject suffering from thal- 
amomia—ẹ disease characterized by the presence of 
an abnormal hsmoglobm—who has not received 
antibiotic therapy, has been found to excrete large 


quantities of a pigment ([a]Dj, n = + 4,520— 
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+ 4,700 for the hydrochloride) which resembles 
d-urobili in every reepect. On oxidation with 0-74 N 
chromic acid, 34 per cent of the nitrogen was oon- 
verted to ammonia or a labile amine, indioatmg 
extensivo destruction of the pyrrole rings. Paper 
chromatography of the other products clearly revealed 
the presence of hsmatinmnide, succinic acid and 
methylethylmaleimide. The last two substances have 
been isolated m crystalline form and identified by 
tions. hematinimide would be expected to arise 
from the f-methyl f’-carboxyethylpyrrole nuclei, 
the further degradation of which pecbabiy accounts 
for the production of the succinic acid. The occurrence 
of the methylethylmaleimide proves the presence of 
a B-methyl.B/-ethylpyxrole ring, but only one such 
ring can be present in the molecule of d-urobilm. 
The pigment is certainly a dehydro-t-urobilm and 
the additional unsaturation must be located in the 
f-side-chains rather than elsewhere in the molecule, 
where its presence would be inconsistent with the 
presence of the dipyrryl-methene chromophore. 
Acrylic acid- and ethylidene-groupe are, as yet, 
unknown in the bile pigmenta, and A. J. Birch, B. R. 
Smith and G. F. Smith (private communication) have 
proved the absence of the latter in d-urobilm. We 
therefore suggest the following structure for d-uro- 


M. EM P MM O Y 
" N 
N 
o H N CH CH, H 
where M = —CH,; P =—CH,CH,COOH; E = 


—QOH4,CH,; V = —CH—CH,. ` 


This structure takes into account the ketopyrroline 
forms known to predominate in the so-called hydroxy- 
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i el and in the urobilins (Birch e£ al. above) 
an 


is one of the two isomers formally possible by 
interchange of the ethyl- and vinyl-groups. In 
&ooordanoe with this formulation a sample of the 
hydrochloride ([¢ erm = + 4,700) m methyl 
&loohol &beorbed a quantity of hydrogen approx- 
imately consistent with the presence of two centres 
of unsaturation. ‘ 
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Both turobilin and d-urobilin are readily dehydro- 
genated by ferrio chloride to give biliviolinoid pig- 
menta, but with d-urobilin this change can be effected 
even in & reduomg environment (lithrum aluminium 
hydride in tetrahydrofuran). This observation sup- 
ports the above strucpure for d-urobilin since the 
conjugated system of double bonds shown in rmg D 
would impart considerable tautomerio lability to the 
hydrogen atom attached to the a-carbon atom, and 

sunple isomerism (involving neither oxidation nor 
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reduction) to & biliviolin is therefore formally possible. ` 


C. H. Gray - 
D. C. NIOHOL8ON 
Department of Chemical Pathology, 7 à 
King's Hospital Medical School, . 


? Plieninger, JL, and Decker, M., Ziengs Annalen, ie, 198 (1958). 


Inhibition of Adrenal IIg-Hydroxylation 
by lons ` 


HYDROXYLATION of the 11- -position of the steroid 
nucleus is an esential step in the biosynthesis of 


the physiologically active adrenal cortiooids, cortisol - 


and aldosterone. Previous investigations! have 
shown that the reaction is rather involved, requiring 
the participation of a reducing agent (reduced tri- 
phosphopyridine nucleotide), molecular oxygen and 
several enzymeoe. 

In the present study, the latter were extracted 
from acetone powders prepared from bovine or porome 
&drenal mitochondria, and hydroxylating activity 
was assayed fluorimetrically, as described earlier’. 
During attempts to fractionate the adrenal extracts 
with ammonium and other galte, it was 
observed that these substances strongly inhibited 
the 11f-hydroxylation of either 11-deoxycortioo- 
sterone or 17-hydroxycorticosterone (compound S). 
Further study indicated. that a large series of in- 
organic ions (sodium sulphate, sodium chloride, 
potassium chloride, oaloium chloride, dipotadsimm 
hydrogen phosphate, magnesium chloride, lithium 
sulphate) was capable of inhibiting the hydroxylation 
reaction. 


0-15 02 


s 0 amok ; 
buffer, pH 74, 8 mmoles; 
enxyme; and added salt as indi in a volume of 1 0 mL 


10 min. Inoubeilon at O. in air 


NATURE 


: 337 

In Fig. 1, which illustrates this phenomenon when 
sodium chloride waa the inhibitor, it can bo seen that 
inhibition of corticosterone formation from 11-deoxy- 
corticosterone was proportional to the concentration 
of added salt. A similar inhibitory action of ions has 
been. observed previously with glutamic dehydro- 


.genaset, and other 


Although current physiological evidence® suggest 
that intracellular ionic strength is not e primary 
factor in the regulation of adrenal steroid output, 
the observation presented here seems of particular 
interest since the adrenal cortex, by virtue of ita 
ability to synthesize 11-hydroxylated salt-retainmg 
hormones, is, in part, responsible for the maintenance 
of & constant ionic environment in vivo. 

Gorpon M. Towxrws . 
PATBIUIA J. MIOHAEL 


National Institute of Arthritis 


! Hayano, 3L, and Dorfman, B. L, J. Biol. Chem., 811, 227 (1084). 
1 Brownie, A. O., and Grant, J. K., Bieckem. J., 03, 29 (1960). 


* Tomkins, G. AL, Michael, P. J., and Curran, J. F., Bookie. Biophys. 
Acta, 83, 658 (1957). 
1 Olsen, J. à., and Anfinaen, O. B., J. Biol. Chem., 208, 841 (1953). 


Composition of the Cell Wall of 


actobacillus bifldus Hd 


ANALYBEBS of hydrolysates of cell walls from a largo 
number of different Gram-positive bacteria led to the 
suggestion that the chemical composition of bacterial 
cell walls “may be a valuable taxonomic character. In 
general, the particular ammo-acids present in the 
cell wall appeared to be characteristic of the genus, 
while specific and to a lesser extent strain differences 
were reflected in the type and relative amounts of 
the sugars and hexosamines present!. 

We have recently examined the oell-wall ons 
positions of eight strains of Lactobacillus bifidus. 
Pte cor ee ee ey Cur ETUR 


“some light on the taxonomic position of L. bifidus, 


and because they ‘reveal an unusual degree of varia- 
tion among different strains of what is thought to be 
a single bacterial species. 

The strains investigated were some of those which 
had i been examined by Hayward, Hale 
and Biseset*, and we are indebted to these workers 
for makmg them available to us. For examination, 
the organisms were grown in tomato-juice broth? at 
37°C., in an atmosphere of hydrogen plus 10 per 
cent oarbon dioxide. After 2-4 days growth the 
cultures were killed by the addition of formalin, and 
ei washed suspensions dismtegrated in a Mickle 

shaker. Purifled cell walls were prepared by digesting 
the insoluble fraction with trypsin and pepein!, and 
samples were hydro at 100? O. in 2.N sulphuric 


' acid for 2 hr. (sugars) or 6 N hydroehlorio acid for 


8 hr. (amino-acids). 

. The resulte of analysis by paper chromatography 
of hydrolysates of the cell walls of these strains are 
shown in Tables 1 and 2. In recording the amino- 
acids (Table 1) trace amounts have been ignored to 
avoid undue complication of the table. Alanine, 
glutamic acid and lysine were present in fractions 
from all strains, as were glucosamme sand the amino- 


Table 1. 
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sugar which we had previously referred to as ‘un- 
known hexosamine’, but which has now been identified 
by Strange‘ as 3-O-a-carboxyethylhexosamine, for 
which the name ‘muramic acid’ hag been suggested’. 
Besides these ments which were oonstantly 
present, however, were others which showed 
an interesting degree of variation. Hither one or 
two, but not more, of the amino-acids serme, glycine, 


threonine and aspartic acid were present in significant - 


quantities. There was also considerable variation m 
the hexoses present, but rhamnose appeared to be 
either present in fairly large amount or else virtually 
absent (Table 2). . If we consider only the different 
- eombinations of amino-acids, ib is possible to dis- 
- tinguish four different patterns of components in the 
cell walls of these eight strains—a surprisingly high 
degree of variation in so small & series, and quite 
unlike anythmg we have previously encountered. 
The acid-resistant peptide of lysine and aspartic acid 
previously noted in oell wall hydrolysates from laoto- 
becillit, which is identical with that found in acid 
hydrolysates of bacitracin’, was not present m those 
strains of L. bifidus which contain aspartic acid 
(HX and ON, Table 1). This suggests that their 
cell walls are structurally different from those 
of other lactobacilli in which these amino-acids 
ocour. 

The texonomio position of L. bifidus is somewhat 
uncertain, since it differs considerably in morphology 
from other. lactobacilli, and it has been suggested 
that it is a corynebaoterium, or that it is related to 
the Actinomycetales. As far as cell-wall composition 
is concerned, these eight strains do not correspond 
to any group of Gram-positive organisms previously 
examined. It seems very unlikely that they belong in 
Corynebacterium, since members of this genus have a 
cell-wall composition distmguished by the presence 
of „arabinose and a,e-diaminopimelic acid, neither 
of which was found in the present strains, and they 
do not resemble any of the groups so far found in 
Actinomyoetales'. On the other hand, it has been 
reported by several workers* that, on repeated sub- 
culture, strains of L. bifidus become tolerant of oxygen 
and alter n m ology to a straight rod, resembling 
other lacto . dt seems posible, therefore, that 
strains of L. bifidus are in an unstable state and that 
the change to "straight-rod' morphology and oxygen- 
tolerance might be accompanied by a change in cell- 
wall structure to that of other lactobacilli, but this 
point remains to be investigated. 
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Cell-Wall Amino-Acids and Amino-Sugars 
SruprES of the chemistry of cell walls of many 
Gram-positive bacteria have established that they 
possess distinctive properties; indeed, a number of 
the uncommon constituents of becterial cels have 
been found to be localized m the walls, for example, 
ae-diammopimelic acid, D-isomers of amino-acids, and 
the sugars D-arabmoee and rhamnoge!-*. Cell-wall 
peptides are composed of a small variety of amino- 
acids and aa few as three or four different amino-acids 
may account for most of the peptide’*. Ammo- 
sugars form important constituents of the cell-wall 
muco-complex substances, and the amino-sugar iso- 
lated in a crystallme form by Strange and Dark‘ 
has been shown to be a characteristic component of 

the walls of spores and Gram-positive bacteria"*. 
The walls of several lactic , acid bacteria wore 
found to contain the D-isomers of alanme ,and 
lutamic acid by Ikawa and Snell*. A survey of the 
ibution of pD-alanine and the detection of 
D-glutemio acid m the walls of several species have 
now shown that the occurrence of the D-isomers of 
these amino-acids is by no means confined to any 


.one group and may constitute & more general feature ` 


of coll-wall composition. For qualitative demon- 
stration of D-alanime in bacterial walls, cell-wall 


hydrolysates (6 N hydrochloric acid, 16 hr. at 107° C.) 
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were subjected to chromatography and the chromato- 
grams sprayed with solutions of D-amino-acid oxidase 
(sheep kidney cortex) ; the pyruvic acid formed from 
the D-alanine was detected with the 2: 4-dinitro- 
phenylhydrazme spray reagent’. Heavy spots 
corresponding to alanine were obtained, thus indicat- 
ing the of substantial quantities of D-alanme 
in the cell walls of Staphylococous aureus, Sporosarcina 
«reae, Sarcina lutea, Micrococous lysodetktious, Bacillus 
: Baotllus subtilas and Closiridium weld. 
& weak spot was given with a hydrolysate of 
Rhodosprifium rubrum cell walls. The occurrence of 
D-glutamio acid in the walls of several of these 
organisms has been established by separation of the 
glutamic acid from other oell-wall amino-acids and 
ammo-sugars by paper electrophoresis (Whatman 
SMM paper, pyridine/aoetio acid buffer pH 6-4, 
220 V. d.o.), colorimetric determination “of the total 
glutamio acid by ninhydrin reaction and estimation 
"of the r-glutemio acd with the decarboxylase method 
of Gale*. Only glutamic acid was detectable m the 
acidic fractions separable by electrophoresis of 
hydrolysates of M. lysodeiktious, B. megaterium and 
S. lutea walls. Apparently all the 6 per cent 
glutamio acid content of the walls of M. lysodetktious 
18 the D-isomer ; as much as 50 mgm. of hydrolysed 
wall gave no detectable L-glutamio acid when assayed 
with the decarboxylase. A high proportion of the 
glutamio acid in B. megaterium wall 18 the D-isomer 
(total glutamic acid 4-5 per cent, r-glutamio acid 
0-5 per oent) ; the walls of S. lutea, on the other hand, 
contained 4.2 per cent I-glut&mio acid. : 

Diammopimelio acid isomers present in cell walls 
have been investi with the solvent system used 
by'Hoare and Work’. The meso-isamer waa found 
in the walls of Msckerichta cok B, Rhodospwillum 
rubrum, Chlorobiwn thiosulphatophilum, Micrococcus 
varjans and in & Gram-negative ooecus (LO) isolated 
from the rumen of sheep*. Walls of B. megaterium 
KM contained mostly meso-diaminopimelio acid, but 
some LL-isomer was also detectable. Only the LL- 
isomer of this amino-acid was found jn the walls of 
Ol. welohts. These resulta are in complete agreement 
with those of Hoare and Work’ on the distribution 
of the isomers in intact bacteria. 

The amino-sugar isolated by Strange and Dark 
hes so far been found in spore peptides and spore 
walls, the walls of various Gram-positive bacteria? 
and more recently in the nucleotide complexes of 
Staphylococous aureus „studied by Park and 
Strominger*. This amino-acid together with gluoos- 
amine has now been detected in the walls of a number 
of Gram-negative bacteria, including Esch. coli B, 
Spirillum serpens, Salmonella gallinarum and the 
Gram-negative coccus, LO. Cell walla of the photo- 
synthetic bacteria Chlorobium thiosulphatophilum and 
E. rubrum contained both glucosamine and the amino- 
sugar described by Strange and Dark‘, although in 
the walls of the latter organiem only a small amount 
of the amino-sugar was detectable. The method used 
for distinguishing the new amino-sugar from glucos- 
amine or galactosamine involved the separation of 
6 N hydrochloric acid hydrolysates on two-dimen- 
sional chro and exammation of the 
producta formed from the reaction of the amino- 
sugars with ninhydrin’, 

wich ddr: walls of Gram-positive and Gram- 
negative ia have a number of amino-acid and 
amino-sugar constituents in common, the composition 
of the walls of the Gram-negative organisms shows & 
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greater complexity’. This has now been further 
illustrated. by examining the producte of the reaction 
of trypsin-treated walls with 1-fluoro-2 : 4-dinitro- 
benzene as described by Ingram and Balton!. 
Alanine and glycine were found to be the N-terminal 
amino-acids common to the cell walls of a number 
of Gram-negative species, including Esch. cold B, Sp. 
serpens, R. rubrum and the rumen coccus, LO. In 
addition, some of the walls also possessed aspartic 
and glutamic acids as N-terminal amino-acids. 
Whether all these proteins with different N-ter- 
minal groupe form part of the easential framework of 
the cell wall or whether they represent proteins of 
different surface antigens or intracellular componente 
adhering to the walls must await further studies. 
_ M. R. J. Sauron 
Department of Bacteriology, 

University of Manchester. April 23. 

1 Saltgn, AL R. J., Sixth Symp. Boo. Gen, Mloroblol,, 81 (1050). 
1 Cummins O. 8., Int. Row. Cytology, 5, 25 (1960). 
"Ikawa, M., and Snell, H, E., Biookwns. Biophys. Acta, 19, 576 (1056) 
* strange, R. EK. , and Dark, F. A., Netwre, 177, 185 (1950). 

* Auclatr, J. M., and Patton, B. L., Rev. Own. Biol., 9, 3 (1050). 

* Gale, H. F., Biochem. J., 89, 46 (1045). 
* Hoare, D. 8., and Work, H., Biochem. J., 61, 562 (1966). 

uos 8. By Volani, B. B., Gilchrist, F. M. O., and Lewis, D., 
* Park, J. T., and Strominger, J. L., Science, 185, 90 (1957). 
u Salton, AL R J., Biookum. Biophys. Acis, 22, 405 (1056) 
n Br c V. AL, and Salton, AL R, J., Hioohum. Biophys. Acta, 24, 0 

1967). 


Coxo-Subalar Muscle in the Mesothorax 
of Diptera : 
Two typos of muscle are recogni in the mego- 
thorax of Diptera : first, the large specialized dorsal 
longitudinal and dorsoventral mdirect-flight muscles ; 
secondly, the less specialized muscles that operato 
the legs and the pleural or so-called direct-wing, or 
direot-flight, muscles. The mdirect-flight muscles 
are described as of a fibrous or fibrillar nature, give 
a twitch response to stimuli and develop the extremely 
rapid thoracic vibrations that uoe the main flight 
iptera (and Hymen- 


are described as of a tubular nature and give & tetanic 
response to stimuli; those connected with the wing 
base are presumed to set the wings and go be re- 
sponsible for variations in the actual mode of flying. 

Pertmann! directed attention to anatomical pecu- 
liarities of the indirect-flight muscles; later, Tiegs' 
showed that the large muscle bloaks which Part- 
mann had discussed were giant fibres and not 
specialized bundles of fibres. Tiegs* pointed out that 
a so-called coxo-subalar muscle running from the 
meron of the meso-coxa to the subalar sclerite was 
present in Tipulids, Culicids and Chironomids and 
absent in such non-nematocerous Diptera as he had ' 
examined. 

Tiegs* and others have assumed that this coxo- 
subelar muscle was of & nature similar to the other 
direot-wing muscles associated with the wing-baso, 
namely, of the tubular type. 

I have recently been surveying the Diptera gener- 
ally in respect of the presence or absence of the meso- 
thoracic tergal depressor of the trochanter muscle’ 
and have been examining the mesothoramc musoula- 
ture of Anisopus (Anisopidae (= Rhyphidae), Dipt.) 
in particular. I find ¢hat the coxo-subealar musolo 
is of the fibrillar type and not of the tubular type 
(Fig. 1), and consists, in Anssopus, of two giant fibres. 





Pe ee 
muscle 
Other aan Indirest (fibrillar) flight museles and direct (abalar). wing © 


Part of apprarimataly honzontal sestion of 
wh § two-fibred ooxo-subalar out transversely. 


musales 
Vig. 3. Piypohopters. Perd of epp approximately horizontal section of 
mesothorax with Ti-flbred ooxo-subalai muscle cut transversely 


Examination of some other nematocerous Diptera 
shows that in their case also the ooxo-subalar muscle 
is of the giant fibre the number of fibres being 
several, if the large indi flight muscles are of the 
multiple type, or few if the indireot-flight muscles, 
as in Antsopus, are of the few-fibre type. Fig. 2 
shows the coxo-subalar muscle in Piychoptera 
(Ptychopteridae (—Liriopedae), Dipt.) in which this 
Sasa cepe senem Ae oonsistmg of some 17 fibres. 

This specialized mesothoracic coxo-subelar muscle 
pe ie a acca a aa 

f these Nemstooerous Diptera. 


Department of Zoology, 
University of Cambridge. April 25. 
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Reinterpretation of some Basal- Structures 
in the Insect Ovipositor 


SxO0DGRABS' based his interpretation of the female - 


genitalia of the higher msect orders on the condition 
m Machilidae. In this family the ovipositor on the 
eighth and ninth segments ıs derived from the limb 
bases. The limb bases of the eighth segment (firat 
genital) may be termed the first gonocoxae (1Gx) with 
the por the first gonostyli (1Gs) and the appendages, 
the first gonapophyses (1Gpo). Similarly, the ninth 
3 t bears the second gonocoxae (2Gx), second 
ganostyli (2Gs) and second gonapophyses.(2Gpo). 
In the silver fish (Lepiema) and the flle brat 
(Thermobia) (Fig. la) there is a triangular-shaped 
solerite which is fused to the bese of tho first gona- 
pophysis and articulates with the ninth tergum (T9) 
and the second gonocoxa. This solerite is absent as 
such in Maochilidae (Petrobiuse). . In T'hermobia it is 
not attached to the base of the second gonapophysis 
as stated by Snodgrass*. Since Snodgrass musinter- 
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preted the genitalia of T'hermobia, he was unable to 
homologixe the condition in that genus with that in 
the higher insect orders. I find-that a more satisfac- 
tory interpretation is obtamed if the structure in 
Lepismudae is taken as ‘the archaio type from which 
the pterygote ovipositor was derived. 

In most insect orders the gonoetyli are lost in the 
adult and there ıs a sclerotic connexion between the 
base of the first gonapophysis and the ninth tergum. 
This connexion has been. variously mterpreted as the 
first gonoooxa, part of the second gonocoxa or opt- 
growths of the nmth and the first gonapo 
physis. It is, in fact, the triangular-shaped selerite 
variously modified (Scudder, unpublished work). A 
study of the abdominal musculature of Petrobius 
and Lepisma ` and the development of the female | 
genitalia in the cricket (Acheta) shows- that the 

-shaped solerite, which I term the gonan- 
gulum (Ga), is homologous with the antero-dorsal 
corner of the limb base of the ninth segment. 

In Odonata the archetypal condition is retained in 
M The first gonocoxa has previously been 
termed the besivalvula, and the gonangulum, the 
valvifer*. In Hymenoptera (Fig. 1b), the gonan- 
gulum, previously interpreted as the first gonocoxa 
(=first valvifer or triangular plate),’ retama the 
Muscular have Gat opal ‘Lhe first gono- 
coxa is absent in this order. In the orthopteroid 
orders (Fig. lc), the first gonocoxa and gonangulum 
fuso to form a compoarte solerito. In Grylloblaita, 
however, the two structures remain geparate. As in 
Odonata, in Gryloblatta the first gonocoxa has been 
termed the bastvalvula, and the. 
first gonoooxa*. In the hemipteroi oodd CP, 
the is posteriorly fused to the nihth 
tergum, but the second gonocoxa still articulates to 
ita ventro-posterior angle. 

Ontogenetioal studies show that the posterior 
outgrowths of the second gonocoxas, which develop 
mto what Snodgrass called the third valvulae, are 
not homologous with the styli of the limb bases of 
the ninth segment. The term gonostylua, suggested 
by Michener*, is therefore inappropriate. The term 
gonoplac is as & substitute. 

Full details of this work, which was carried out 
while in receipt of a grant from the Department of 





Fig.1. Inne: views ot right halfof female genitalia (diagammatio). 
(a) Thermobia; (b) Hymenopteran, (e) Orthopteran, (d) Hemi- 
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Development of Beet Eelworm, 
Heterodera schachtli Schmidt, in the 
Wild Beet, Beta patellaris 


OBSERVATIONS made by Hijner? suggest that, 
while the roota of the resistant species of wild beet, 
Beta patellaris, are invaded by larvs of the beet 
ealworm, Heterodera schachist, no further development 
ocours beyond an early larval stage. 

It has now been found that not only do a large 
BS ee en D ee d 
. patellaris develop to the intermediate or third 
larval stage, but also that a small develop 
to maturity, becoming males. was ahown by 
ee n cn prd ed dire 
2,000 larvm, hatched from cysts in sugar beet root 
diffusate, to each pot. The plants were then left for 
periods of from one to six weeks after the addition 
of larvm, there being four plants in each group, 
making twenty-four planta in all. The roots of each 

were examined for larval stages of the parasite 

the usual process of staining in boiling acid-fucham, 
weighing the stained root system and macerating in 
& domestic blender. The contents of the blender 
were then washed thoroughly through a 60-mesh 
sieve and aliquots placed in ringed Petri dishes, when 
the larvæ were counted under & binocular microscope. 

I$ was found that about 15 per cent of the larve 
added mvaded the roota and that, of these, about 
65 per cent developed to the intermediate stage and 
about 7 per cent reached maturity. Even at the end 
of the six-week period no mature femalea were found, 
nor any immature individuals which could with 
certainty be identifled as female. The remaining 
35 per cent of the invading second-stage larvw were 
either resent in & deteriorated condition in the roots 


however, 
a few females have been found o develop alao. It is 
ible that in further investigations this may also 
found to be true of Beta 
I should like to thank Mr. F. G. W. Jones for his 
advice and also Miss M. Wolfe for technical assistance. 
I am indebted to the Sugar Beet Research and 
Education Committee for providing the facilities for 
carrying out this work. g 
AUDREY M. BHuPHWED 
School of Agriculture, 
University of Cambridge. May 80. 
1 Hier, J. A., Med. Ins. v. Ret. Suiborpreductie, 81, 1 (1051). 
* Jones, F. G. W., Aus. Appl, Biol., 41, 348 (1064). 
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Diego Blood Group in Negro 


AÀXxONG the various blood groups employed in 
logy, the Diego is one of the most peculiar 
to the study of human races. 

In Negroes, hitherto-the only reference has been 
the initial paper by Layrisse, Arends and SiBoo!, who 
found among 150 mixed Negroes that 7-3 per cent 
had the Diego antigen; but emphasized the 
Indian mixture ın their stook. e have had the 
opportunity of testing ue fae Negro donors of the 
Instituto de Hematologia P.D.F., with tive 
results. The anti-globulm method was 
with anti-Diego serum, available from Dr. Layrisee. 

We believe these resulte show that the Diego 
blood group is of capital importance in anthropological 
research, for the aid it gives in studying the origin, 
ee ee ee 

e thank Dr. Miguel Layrisse for the supply of 
the anti-Diego serum. 
P. C. JUNQUBIBA 
P. J. WrsHAET 


Serviço Immuno-hematologia, 
Instituto de Hematologia da P.D.F., 
Rio de Janeiro. 
May 28. 
? Layrisee, M., Arends, T., and Sisco, E. D., Acts Aled. Venes., 3, 132 
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Mechanism of Contraction of Smooth 
Muscle by Drugs 

Ir is generally believed that the process which 
initiates contraction in striated muscle is the de- 
polarization of the excitable membrane of the muscle 
fibre, although the mechanism by which membrane 
excitation is linked with the contractile process is 
unknown!?. When smooth muscle is caused to con- 
tract by acetylcholine there is & decrease in mem- 
brane potential’, and it would seam reasonable to 
assume that the sequence of eventa following action 
of the drug on the excitable membrane is similar to 
that postulated for striated muscle, namely, de- 
polarization leading to activation of the contractile 
element. The folowing experiments in which the 
effects of drugs were tested on smooth muscle which 
of potassium ions suggest, however, that activation 
of the contractile element can be initiated by acetyl- 
choline and other drugs without intervening de- 

polarization. 

V solüted aspasstida of Rogo dir ae inlaaing 
the nerve-free amnion of the chick, rat uterus, and 
separated longitudinal muscle coat of the oet's small 
intestine, were immersed in Ringer’s solution, and 
their contractions in response to drugs and electrical 
When the sodium chloride of the Ringer's solution 
is replaced by ‘isotonic’ chloride (12-8 
gm./L) or potassium sulphate (22 gm./l.) the prepara- 
tion at first shortens maximally, but soon begins to 
relax. The degree of relaxation varies in different 
preparations, but ite speed and extent can be in- 
ident at endi cula E si E 
&drenalme or i These preparations oon- 
tinue to respond to acetylcholine, histamine, 5. 

e and oxytooin when suspended in 
potassium Ringer. The effect of acetylcholine in 
potassium Ringer:is antagonized by atropine. The 


ID o, 


response to electrical stimulation is greatly diminished 
(much larger stimuli required) in potasmum chloride 
Ringer, -and practically abolished m potassium 
sulphate Ringer. The amnion of the chick which m 
sodium chlonde Ringer responded to a locally applied 
pinch with a conducted cottraction of the whole 
ion failed to give this response jn potassium 
chloride Ringer. € 
Thus it appears that a conducted response of 
smooth muscle is abolished when the muscle is de- 
polarized as rt is abolished in nerve and striated 
muscle, but contraction in response to drugs, which 
is presumably due to local excitation of each amooth 
muscle cell, is ed. Direct evidence of com- 
plete depolarization of the smooth muscle in pot- 
aasium sulphate Ringer was obtained by intracellular 
recording, as will be reported elsewhere*. A posmble 
explanation of these results is that drugs act directly 
on the contractile element, bub this seems on the 
whole unlikely, especially with & quaternary am- 
monium compound such as acetylcholine or & large 
polypeptide such as oxytocin, which presumably does 
not diffuse readily into the oell interior. Another 
possibility is that the action of drugs on the membrane 
results in the hberation of a chemical agent m the 
interior of the fibre which activates the contractile 
element, but there is at present no experimental 
evidence to support this hypothesis. 
D. H. L. Evans 
H. O. Sommp 


Departments of Anatomy and Pharmacology, 
University Co y London, 


vo. 


London, W.O.1. 
May 1. 
1 Katz, B., quoted by Hill, A. V., Proo. Hoy. Soc., B, 187, 45 (1050). 
1 Bülbring, H, J. Physiol., 128, 200 (1955). : 
ava do a . O., and Thesleff, B., J. Pkyni. (in the 
press). 
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Mechanism of Nerve-Impulse 
Transmission at a Crayfish Synapse 


Miogo*&nLBOrRODES have been inserted into both 
pre- and post-junctional elements of certam one-way 
in the abdominal nerve-cord of the crayfish 

` (Astacus fluviatilis). The -synaptic fibres are 
giant axons (lateral aid medial ) which run through 
the length of the cord. The post-fibre is, in each 
case, the largest of the motor axons which leave the 
ganglion in the third root. Fig. 1 shows an example 
of nerve-impulse transmission across such & synapse. 
‘The pre-junctional axon waa stimulated with external 
. electrodes ; and its action potential, recorded intra- 
oellularly qlose to the synapse, is shown on the upper 
trace. The ensuing post-synaptic response, also 
recorded intracellularly from the junotional on, 
is ahown on the lower beam. The magnitudes of the 
pre-'and post-spikes were 92 and 70 mV., respec- 
tively. The post-spike was mitiated when the synap- 
‘tio potential exceeded about 20 mV. In most 
experiments the preparations were not in as good 
condition and only & synaptic potential was recorded 
from the post-fibre. It is di to assign & value 
to the delay between pre-spike and synaptic response. 
Both potentials seem to arise at about the same time 
but at drfferent rates. When a test for antidromic 
transmission ig made, it is foulhd that a spike in the 
post-fibre usually gives rise to no detectable potential 

change in the pre-axon. 
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eR The vollage scale is for the posi-fibre only. Time 
tion, 1 msec. : 
Conoerning the mechanism of the orthodromic . 

transmission, it has been found that even subthreshold 
electric currents, passed through one of the internal 
electrodes, can produce appreciable changes in 
membrane potential, recorded with another electrode, 
on the opposite side of the synapse. This is quite 
different from the result which hag been obtained at 
the neuromuscular junction!; and it seems very 
hkely that different mechanisms are operating in the 
two cases. Whereas there is convincing evidence 
that transmission at the end-plate is ‘chemically’ 
mediated’, there is good reason for believing that at 
this crayfish synapse the electrotonic currente accom- 
panying. the pre-spike cross the junction in sufficient 
strength to account entirely for the observed synaptic 

ials. In addition, the junctional membrane 
shows marked rectifier properties which would explain 
the unidirectional nature of the transmission process. 


A Vica 7 MV 
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The best evidence for these conclusions comes from 
experiments with four mucroelectrudes, in which both 
a voltage-recording and & current-paasing electrode 
were inserted into each synaptic element. Fig. 2 
gives some of the results from such an i t. 
The observations shown in A were obtai by pes- 
sing long pulses of current of various known strengths 
across the pre-fibre membrane, while the concomitant 
changes in membrane potential of both pre- and 
post-flbres were measured simultaneously. The 
magnitudes of the observed potential changes, which 
had the appearance of electrotanic potentials, are 
shown on the abscissa and ordinate, respectively. 
The currents used are not given. It can be seen 
that depolarizations of the pre-flbre give rise to 
conaiderable- depolarizations of the post-fibre, while 
hyperpolarizations have little transjunctional effect. 
This apparent rectification by the synapse might, of 
course, be explained by a chemical transmission 
mechanism, but such an mterpretation is made very 
unlikely by the observations made in the next part 
of the exparment. In B, the resulting potential 
changes are shown for the opposite situation, in which 
pulses were passed through the post-fibre current 
electrode. In this case it is the hyperpolarizations 
which are transmitted across the junction (anti- 
dromically), while depolarizations cross in negligible 
amounts. The seen in the two parts of 
the experiment would be simply explained if the 
synaptic membrane "were & reotifler which passed 
appreciable positive current only in the orthodromic 
direction. Depolarizations of the pre-fibre and 
hyperpolarizations of the post-fibre both give rise 
to a potential difference across the junctional mem- 
brane of the same sign, and would cause current to 
flow across that membrane in the forward direction. 
This hypothesis was tested quantitatively by esti- 
mating the trans-synaptio currente which would 


sp @, depolarizations 
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Fig. 8 Relationship between steady-state potential differance 
across the fio membrane (Fam) and the current 
traversing 16 (Iam). The changes in Vam were t about 
curren a pre- 
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acoount for the potential changes observed on the 
other mde of the junction (the oidmate values of 


Fig. 2). 1t was found, as shown in Fig. 3, that this 
current (Iyn) was the seme durmg a pre-flbre 


. depolarization or & post.flbre hyperpolarization pro- 
~ vided only that both gave rise to the same potential 


difference (Va) across the junction. Furthermore, 
the values of {sya seem quite adequate to account for 
normal transmission of the nerve impulse. 
There is, then, good evidence that a one-way 
transmission process can take place by means of an 
‘electrical’ mechanism, namely, one in which the local 
currents can cross the synaptic membrane in only 
one direction. This conclusion, however, probably 
does not apply to some other junctions in the cray- 
fish cord; for there are mdications that even this 
same post-fibre has other synapeee on it which rely 
on a chemical medirtor. 
E. J. FunSBHPAN* 
D. D. Porrzsef 
Biophysics Department, 
University College, 
London, W.C.1. 
April 26. 

* U.S. Public Health Bervice Fellow. 

t Natlonal Salence Foundation Fellow. 

1 del Castillo, J., and Katz, B., J. Pàynol , 184, 586 (1954). 


‘del Castillo, J., and Katz, B., “Progress tn ‘Blophysics”, 6, 122 
(Pergamon Brees, London, 1966). 


A Second Oxytocin in the Hypothalamus 

REOGBNTLY!, we compared oxytocin blood-levels in 
women durmg non-pregnancy, pregnancy, labour and 
lactation under similar conditions of blood collection, 
extraction and assay, using the sensitized virgin rat 
uterus. Simuar experments were performed on 
lactating cows and goats (Hawker, R. W., and 
Roberta, V. 8., unpublished work) and on women 
who failed to lactate after parturition (Hawker, 
R. W., unpublished work). ‘Lhe test applied to the 
extract activity to identify it with oxytocin was ite 
destruction by 0-01 Af thioglycollate*. However, 
substantial activity y remained after thio- 


gland and'some of the posterior lobe only, of cows, 
oxen, cata (and kittens), rate and mice, were examined 
after thioglycollate treatment, but none was found 
to contain significant residual activity. Instead of 
the longer acid-alcohol method! necessary for the 
extraction of blood a simpler procedure was adopted. 
Here the tissue after removal was placed in 0-25 per 
cent acetic acid, immediately boiled for 3 min., 
ground, left to stand for approximately 30 min., 
and i The supernatant was dialysed and 
neutralized. Extracta of the hypothalami of cows, 
oxen, oats (and kittens), rats and mice were next 
studied and, consistently, residual activities after 
thioglycollate were obtained. ‘Lhese residual , act- 
ivities ranged from 11 to 75 per cent of the total 
oxytoaio activity of the extracts before thioglycollate 
with a mean of 35-5 per cent and a standard deviation 
of 18. Extracte of other parts of the brain and cord 
similarly treated failed, to show residual activity. 
This activity was not due to potassium, which had 
been reduced to negligible amounts by dialysis as 
verified by flame photometry, nor to acetylcholine 


344 


sexa oane ER he hau, a dd 
‘treated with and dibenamine. Hypothal- 
amio extracts not prevent the inactivation of 
added ‘Pitoam’ * (aks Davis) by ee 
Some ies of the remdual activity of hypo- 
thalamic extracts after thi te are: 


. retained during dialysis by a ophane’ membrane ; 
(2) ite dose curve: on the virgin rat uterus 
ja Aot signsflonnity daeimilar to that of "Pitooin' (Parke 


Davis) or to that of the residual activity in blood 
extracts ; (3) it is stable on boiling for short periods ; 
(4) it loses potency if stored at 5° O. for several days 
(as does ‘Pitoain’ in dilute solution); (5) it is not 
reooverable in significant amounts if the hypothalamus 
is left in the animal for 30 min. after death. 

"Thus it appears that, in addition to oxytocin, there 
is in hypothalamic extracts and in some blood ex- 
tracts a substance which stimulates the sensitized 
virgin rat uterus treated with me and di- 
benamme, which is non-dialysable the activity 
of which 1s not destroyed by treatment with thio- 
glyoollate. We are examining the properties of these 
substances on other means, for example, milk 
ejection, guinea pig ileum, to determine whether or 
not they are identical, and also we are endeavouring 
to observe whether or not a change in hypothalamic 
content of this second oxytocin can be correlated with 
changes in blood-levels of it. 

P. A. ROBERTSON 

of Pharmacology, 
University of Sydney. k 
R. W. HAWXH&8 


Alloxan Diabetes in the Piglet 


- .Luxmws! depancreatized young pigs, and found 
that the diabetic state which followed was character- 


These observations are in contrast with those on the 
d-oat or dog, and the question arises 


« corresponding 
of this form of diabetes m the pig has 
D aues esten Gal hips A pee 
report on the effects of alloxan on the young pig. 
The piglets used in these experiments (Landrace x 
Large White or Large White x Large White) were 
installed at about two weeks of age in funnel type 
metabolism cages, for the measurement of 
food and water intakes and the 24-hourly collection 
of urine under toluene. S en. d - 
out was ‘Amvilac No. 2 (Glaxo eg 
Be m umaNu qe ae fo ie ah 
and urine was estimated by Benedict's 
method. Room was main- 
tained at approximately 70° F was injected 
as a freshly 7-10 per cent solution in 0-9 
per cent. sodium chloride solution, in animals weigh- 
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Table 1 





Total food eaten in 8 consecutave days 








ing 5 or more; the oontrols reoeived 0-0 per 
cent chloride solution. All injections were 
made by the intracardiac route to ensure rapid entry 
of alloxan into the blood. 

. Fourteen piglets were injected with alloxan m 
doseg ranging from 75 to 250 mgm j/kgm. body- 
weight ; of these, six piglets were made glyvosuric, 
including three marked diabetics. No measurable 
urinary ketosis (that 1s, more than 1 part per 100,000) 
was observed at any time. The effective dose of 
alloxan was 200-250 mgmj/kgm. body-weight by 
mtracardiac injection after a fast of 20-24 hr.; if 
the animal was not fasted it showed marked resistance 
to the diabetogenic effect of alloxan (cf. ref. 3). The 
blood-sugar and urmary glucose excretion rose 
together; the maxmmum values observed are oom- 
ed c due A 
approximately 8 kgm.). 

The alloxan diabetic pig showed a diabetic type 
of response to the mtravenous glucose test (0-5 gm. 
glucose/ikgm.), and the gtyoosuria and urinary nitro- 
gen were parallel to the food intake. 
Weight gam continued, although at & reduced rate; 
the animal was relatively insensitive to insulin. 

Differential staining of pig pancreas is difficult; 
the best procedure found so far includes Zenker- 
formol fixation and stammg by Gomon’s chrome- 


hematoxylin 
of alpha and 
from a pig treated effectively with alloxan shows 
an absence of beta cells while the alpha oells remain 
readily apparent. 

Alloxan diabetes in the young piglet appears to be 
similar to alloxan diabetes in some other species. 
The dose, at 200-250 mgm. /kgm., is high as 
with the dog (80-75 mgm. /kgm.) or mouse (100 mgm./ 
kgo), but not in with the 
(800 mgm./kgm.)*. The disbetio piglets were followed 
for three weeks ; during that time they did not appear 
il, blood-sugar was high, there was no apparent 
ketosis and they were relatively insensitive to insulin. 
rue nce qud Gg T of the depancreatized 

noted earlier, the relation the alloxan diabetic pig 


I wish to thank A. Legge for technical assistance. 
L. E. Moust 
Agricultural Research Council 
Institute of Animal Physiology, 


1 Bomogyi, M. : 

"Kasi B. Bo aM eens À., Prec. Soo, Fay. Biol, 00, 303 
* Gomori. G., Amer. J. Path., 17, 305 (1941) 

* bukens, F. D. W., Physiol. Res., $8, 204 (1048). 

* Thorogood, E., and Zimmermann, B., Nna , 37, 191 (1045). 
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Activity and Specificity of Rennin 

ALTHOUGH proteolytic activity has been shown by 
Berridge! in & crystallme preparation of 
rennin, and by Baun, Connors and Sullivan’ m a 
preparation 75 per cent pure, there has hitherto been 
no published proof that the activity is not due to 
contamination. ' Moreover, it has been implied that 
rennin has only weak proteolytic activity’. 

-Orystaline rennin has been prepared by the 
method of Berridge and Woodward‘ from Benger’s 
commercial rennet. Evidence has now been obtained 
that It is a powerful proteolytic enzyme with a 
specificity similar to that of pepsin. Proteolytic 
activity was meagured- on denatured bin by 
tho method of Anson us dagsibed by Northrop, 
Kumite and Herriott', and milk 
measured by the technique of Barridge. pia Ain 
the purification, the ratio of these two activities 
remained constant. This applied even to the later 
supernatants from salting out with sodium chloride. 
Reorystallization of rennin has no significant effect 
on ita activity. 










d ern ior 
mer Mother liquor fonmi LAE orystallitaHon 


^ar notaire Activity per mgm. of total nitrogen ın units 
atio oficio acti in units defined b 
Ne rim ting vity ( y Berndge) to 
It can be seen that, measured in this way, rennin 
has a proteolytic activity atmilar to that of 





Laney Valais aa with that of the other endo. 
pep 


The B chain of insulin was considered to be a good 
substrate for an mitial study of the proteolytic 
specificity of rennin. In most experiments, 1-5 mgm./ 
ml. of the B chain was incubated overnight at 30° C. 
with 0-03 mgm. ml. of twice-crystallixed rennin. The 
digest was then freeze-dried and subjected to iono- 
phoresis on Whatman No. 4 paper at pH 0-5. The 
peptide bands were eluted and the eluates hydrolysed 
with 20 per cent hydrochloric acid, using the tech- 
DUE ce ger li rine a The hydro- 

acid was removed and the constituent amino- 
acids of the i 


tures. Tho KEDI ILIE tiui penu epis tbe D 
chain of insulin in the, following positions : 


Xr DLP P E Val Gin. 


Ale, Leu. ATE y te PAS OVD Giy. Gan Aig. Phe: Phe. 
2 3 a 5 


Tyr. Thr. Pro, Lys. Ala. 


several times, no evi- 
dence haé been found for the breakage of additional 
bonds which Sanger and his colleagues have found 
E e AS AY ET epa 
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aity of rennin i» confirmed by comparisons between 
rennin digests of the B cham with digesta. 
Another difference is that a rennin digestion always 
leaves equal quantities of the Phe. Tyr. Thr. 
Pro. Lys. Ala. and Tyr. Thr. - Lys. Ala., whereas 
pepsin may leave only a trace of the former 
Expermmente on the progrees of the digestion mdicate 
that rennin splits bond I more slowly than bonds 2, 
8, 4, and b. . 

Binoe pepain has been shown to be present in 
commercial rennet, it is important to elimmate any 
possibility of pepsin contamination interfering with 

expernments. The presence of 5 per cent 
of pepsin can be tively detected by electro- 
phoresis. A 0-8 per cent solution of twioe-crystallized 
rennin showed a smgle symmetrical peak 
Tiselius electrophoresis at pH 6-5. 


performed. After 
half an hour a small peak with 5 per cent of the area 
of the main peak separated. A 4 hr. rennin digest 
of the B chain was then compared with a digest 
obtained. under identical conditions but usmg a 

olatión pac sari tlic Eent of iach aol 
Splitting of the B chain was considerable in the rennin 
digest but was negligible in the digest. 

The fact that the action on the B cham 1s not due 
to pepain has been further shown by quantitative 
experiments on the. B cham using the ninhydrin 
method of Moore and Stein for following the digestion. 
Pepein-has an optimum for effect on the B chain of 
about pH 2, whereas that of rennin is pH 4. 


It has been shown i 
te carbobenzoxy- 

eee ee 

periods and high concentrations of enzyme are 


In conclusion, it must be noted that Holter and 
Li? found that orystallme rennin prepared by 


Attempts to confirm this on a substrate supplied by 

t and Co., Ltd. (‘p-chloranilidophosphonic acid 
eee nay ') have failed. Although activity 
was present in the commercial rennet (measured by 
the liberation of phosphate as described by Holter and 
Li), no activity could be detected in crystalline 
rennin. The substrate gave a high blank. It is 
suggested that the phoephoamidase activity is due to 
a contaminant which is not present in. crystals 
prepared by "a latest method.’ 

I am greteful to - F. Banger for samples of the 
B cham of insulin, to Mr. M. Norton for kindly 
demonstrating techniques, to Mr. B. Slater for 

i the Tiselius electrophoresis, and to 

. H. O. Webb for advice and Full 
details of this and other work on rennin will be 
published elsewhere. E 


Depertment of Biochemistry, 
University of i 
Feb. II. 


1 Berridge, N. J., Bischem. J., 89, 170 (1045). 

1 Do Baun , R. M., Connors, W. M., and Sulltvan, R. à., Arok. Biochem. 
and Brophys., 43, 334 (1052). 

? Mitechmann, H., and Varin, R., Helv. Okim. Acts, 84, 1421 (1081). 

t Berridge, N. J., and Woodward, O., Biochem. J., b4, xix (1053). 

* Northrop, Kunitz, and Hegiott, “Orystalline Hnxymes'" (Oolumbia 
Univ, Prem, 1048). TO i 


E VETT Te , Smith, L. F., and Kita!, Ruth, Biookem. J.. 
iiien end 14 80: deta Dents feodi d, TETOS 
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Yet another application of Permutit lon Exchange i thc 
deecidification of formaldehyde, which is performed by the 
Permutit plant Illustrated here. Increasing numbers of 
Permutit lon Exchange plants are now being used to Improve 
and accelerate many chemical and metallurgical operations 
Perhaps In your Industry Permutit can help to Improve the 
product or reduce costs. For full technical information and 
advice, please write to :— 


THE PERMUTIT COMPANY LIMITED 


Dept. VH.271, Permutit House, Gunnersbury Avenue, London, W.4 
Telephone: CHIswick 6431 
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Flask Shaker 


Regrstered Design Ne. 84706 


* SILENT 
* PORTABLE 
The Microid Flask Shaker is an ideal labour-saving * VARIABLE SPEED 
device for the modern laboratory. In the daily 
WRIST ACTION 


routine operations of dissolving and dispersi e 
solids, extracting residues and emulsifying oils, it 
not only abolishes the tedious of ple 

up reactions. 


shaking by hand, but also 
shakin i 


g machine accommodates up to four 500 ml. 
flasks, cach half-full of liquid, and can be controlled E 
to give agitations varying in speed up to 500 oscilla- 
tions per minutes. . . . . . . . S36-670 
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LECTURES AND COURSES 
THE POLYTECHNIC 
309 REGENT STREET, W.1 
DEPARTMENT OF MATHEMATICS AND 
PHYSICS 


A course of lectures on '' Ejectrónics ” will be 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
CHEMICAL ENGINEERING DEPARTMENT 


OFFICIAL APPOINTMENTS 
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UNIVERSITY COLLEGE OF 


SWANSEA 
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PROGRESS AND ‘RESPONSIBILITY IN INDUSTRY 


R. JULIAN M. LEONARD’S presidential 
address at Leeds to the Sovisty. of Chemical 
Industry delivered ón July 9, and Dr. W. J. Worboys's 
address as the Soclety’s medallist on the following 
day, were curiously complementary. They were also 
in the same pattern as Bir Alexander Fleck's Messel 
Memorial Lecture to the Society last October, and 
some of the points made by Mr.-Leonard.and Dr. 
Worboys bear closely on the current discussions on 
technical change which have been stimulated by the 
recent report by Prof. O. F. Oarter and B. R. 
Williams on ‘Industry and Technical Progress". Sir 
Alexander, it may be recalled, was prompted both 
by the life and work of Messel and by the celebration 
by the Society of its seventy‘ifth anniversary to 
look back over that period in chemical industry and 
to ask some pertinent questions about the rate of 
ther it could be maintained, whether 

research in the industry was wisely directed and, 
especially, whether the rate af development was 
sufficiently in line with both economic and social 

ta. 

Bir Alexander's emphasis on the social aspect and 
his reference to Bir Philip Morris’s remark that 
industry cannot afford to operate in & cultural desert 
was reflected more especially in Dr.: Worboys's 
address. Mr. Leonard’s review of the era of change— 
the term by which he designated -the past eighty 
years of chemical indusiry—was concerned more 
especially with the economic and legal factors which 
now circumscribe the initiative and enterprise of 
existing manufacturers and still more of those who 
seek to undertake new manufactures. Sketching the 
different conditions which to-day confront the 
pioneer, he did imdeed indicate that those conditions 
are the expression of a larger sense of social or public 
responsibility ; but the picture he presented was one 
that gave sufficient evidence of obstacles which the 
oomumunity has iteelf- created to. enterprise and 
development. In the aggregate, the Factory Acts 
the Explosives Acts, the Petroleum Acta, the Alkali, 
eto. Works Regulation Act, the Electricity Regula- 
tions, the Distribution of Industries Act, the River 
(Prevention of Pollution) Act, the Clean Air Act, to 
name only some that Mr. Leonard mentioned, how- 
ever wise and essential they may be, do in fact con- 
stitute a*cheok to enterprise, and it-is well to be 
reminded that for such safeguards the community 
itself has*to pay a price. 

Mr. Leonard ‘did not discum monetary policy or 
marketing in any detail, and in his reference to 


we ourselves as a State have created, existing small 


f 


chemical businesses —which. still oomprise the bulk of 
the industry—can continue to prosper, and new 
entrants to the industry can succeed, in their ven- 
tures; and he remarked that this position representa & 
challenge. Sir Alexander Fleck has emphasized the 
contribution which chemistry and chemical industry 
are making to our national wealth, and Mr. Leonard 
observed that the industry must of necessity take an 
increasingly important place in an expanding world 
economy and that the backward countries and under- 
developed areas might in the future offer new oppor- 
tunities and flelds of expansion. The difficulties to 
which he directed attention arise only to be sur- 
mounted by those with resolution, courage and vision, 
and especially the ability to adapt themselves to 
changmg conditions. 

Dr. Worboys referred even more explicitly than 
Mr. Leonard to the impact of chemistry on daily life, 
as well as on transport and communications; but, 
in the picture of our world which he drew in this 
address, he was concerned to point to changes in the 
political as well as in the economic position of 
Britam—which are sources of both strength and weak- 
nees—and to their implications. Although British 
exports of manufactured goods in 1955 were approx- 
imately ten times the value of exports in 1900, 
Britain now accounts for only 10 per cent of the 
Western world's production of manufactured goods, 
compared with 20 per cent in 1900. Moreover, he 
believes it would be wrong and dangerous to assume 
that in the future the United Kingdom must be 
mainly an exporter of capital goods and thet con- 
sumer goods have only a small part to play in the 
country’s exports. To be sure of sharing in this 
trade, British producta ‘must be of good design and 
good quality, and sold and serviced with vigour and 
real knowledge of the requirements of the overseas 
markets and the competitian to be met. 

In producing such products—and especially novel 
producta—established technologies and wide indus- 
trial experience are great asseta, but Dr. Worboys 
pointed out that the expanding home market in 
Britain resulting from the doublmg of the national 
income per head of the population durmg the past 
fifty years is a source of weakness as well as of 
strength. While a healthy home market provides a 
good base for exports, competing demands at home 
could reduce the tonnage available for export unleas 
the manufacturer is prepared to take risks and 
invest in additional plant. Here the factors stressed 
by Mr. Leonard operate, and the increased imports 
necessitated by increasing production oduld also be 
& source of weakness, as could the political changes 


‘to which Dr. Worboys next referred, in the absence 


of & growing sense of responsibility. 
Universal suffrage and not nuclear energy, sug- 
gested Dr. Worboys, is the greatest uncontrolled force 


"E soc Y ' 
EE lives, politics being E ower: and. 
power, in a democracy, being decided by elections. 


ug'that a political system based on universal suffragó 


has weaknesses as well as substantial and precious ` 


advantages. The challenge of reducing those weak- 
nessea to & minimum has been more commonly 
evaded than faced, and Dr. Worboys’s suggestion 
that thé béet, if not only, hope lies in a growing sense 


of responsibility throughout the spectrum of ‘adult 


population and lees group and individual selfishness 
has been prgmptly underlined -by subsequent eventa. 


What perhaps seems even.lees certain than when’ 


-Be' spoke is that education is the only method, and 
_ whether group selfishness in particular will allow the 
- time required for that slow process. None who occupy 


. positions of'authority or influence can ignore, how- 


“ever, his fegpürisibility for seeing that the attempt 
is made, or for challenging policies that are based on 
` fallacies, Unless the responsibilities of industrial 
. leadership- are fairly accepted and faithfully dis- 
- charged; a common level of poverty rather than 
higher living standards for the mass of the people is 
likely to result. . 
' The clear thinking which Dr. Worboys urged need 
not involve party politios; but it does involve the 
&ooeptanoe of political responsibilities as citizens and 
responsibility for leadership in industry. Dr. Warboys 
was concerned primarily with the health of British 
industry in general, but his prerequisites are no less 
‘valid for, the’ nationalized industries and public 
services than for the chemical industry. Political 
climate apart, his four oonditions—good research, 
good technological development, good commercial 
exploitation and good ‘personnel polioy—are valid 


"+ generally, and. deficiencies in all four sectors have 


- probably sontributed in greater or leas degree to the 
unhappy: situation in road transport, for example. 
All -can contribute to the effective team-work which 
' is the condition of success in the publio services as 
in manufacturing industries. When all concerned 


i „recognize the objective and are in sympathy with it, 


the disputes and bitterness that are too common 
today will disappear. 

Dr. Worboys suggested that the senior managers 
in industry bear a heavy responsibility for starting 


' . or accelerating the educational processes which alone 


can bring about real team-work in industry. It is 
their responsibility to recognize what are the require- 
mente for an industry to be healthy and to see that 
those requirements are understood by the Govern- 
ment, the administration and by members of Parlia- 
ment. This will require conscious effort and is not & 
task that can be left to the public relations or internal 
relations officers, although theit techniques might be 
able to help. 

Dr. Worboys did nob hesitate to afirm thet 


- Britain's wealth is, in the main, the sum of the 


aioe Meca ARR qeu WRC x Meis 
United Kingdom, and, like Leonard, he emphas- 
ized the importance of under-developed areas as 
markets, urging that we should be concerning 
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Sonar ‘With the expansion tof zsskoin ànd the 


“création of new ones, especidlly through the raising 
That is an“over-simplification and ignores the factor . 


of inftuence, but Dr. Worboys did well to remind’ 


of-thà standard of living among the people of Africa, 
India and ‘Asia. Here, like Mr. Leonard, he indicated ` 
thp'neoemdty of being. ready to face change, ‘par- 
ticularly in the pattern of production and 

In oónnéxion with the growing international oom- 
petition, as well as with the development of team; 
"work in industry and the furtherance of the publio 
understanding of the purposes and needs of industry, 
it falls, he suggested, within the sphere of activity of 
the Society of Chemical Industry to oréate a new 
group or section or to make some other arrangement 
for the discussion by ite members of matters touching 
on the health of British industry. He was particularly. 
insistent on the need for more proflt-produoing work 
to be put in before more profit is taken out either 
as dividends, wages or taxes.. 

There is prima facie évidence in all three of these 
addresses that such matters bear closely on the oon- 
tinuing practice of applied chemistry ; but here, and 
in the two points he streesed in closing, Dr. Worboys 


. touched on matters which equally involve the 


creation -òf an appropriate political climate.- -Mem: 
are not, equal, he asserted, and the most we cah do 
ig to ensure that all children have equal opportunities - 
to devdlop. . By doing so, we can ensure that the ' 
beet use is made of the country’s prime amset—its 
people. 

That is a further reason why educational policy is 
of outstanding importance, though from a wider . 
angle than that from which it was considered in the- 
recent conference at Leeds, which was concerned’ 
primarily with the supply of scientists and tech- 
nologista for industry. "Dr. Worboys's emphasis on 
management, however, in itself indicated the supreme 
importance of a supply of able minds, of character 
as well as of intellect ; but the streas here lies on the 
creation of a climate of opmion which will ensure 
that educational opportunities are not destroyed in’ 
the service of party political doctrine or prejudice. 
His second point—the preasing need for the re-creation 
of incentives—is no less largely a matter of the 
climate of opinion ; indeed, in so far às Dr. Worboys 
ia right in holding ‘that in the United, Kingdom the 
improvement of monetary incentives is mainly a 
appatit af basatian, te ocula vastly begata s mattar 
of party politics. 

i iss. be so, bial Qs mis partent Bis Aha 
aspect of taxation policy should be the subject of 
impertial and authoritative inquiry, so that oppor- 
tunity should be given for the creation of an inde- 
pendent body of opinion to enforce action demanded 
in the country’s interest, even if it is not in line with 
party doctrine. Ib is disappointing to find that the 
recent conference on “Oapital for Scientific Dévelop- 
ment" held at the Royal Society of Arts scarcely 
faced such issues, although Prof. O. F. Qarter at 
least put some of the necessary questions (see Nature, 
August 17, p. 807). Fimance may well be a leen 
serious problem than the shortage of scientists and 
technologista and the quality of management, as 
Prof. B. R. Williams said ab Leeds ; but the creation 
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of healthy conditions for industry is largely a mattée ` 
of removing hindrances and establishing the..oon- 


fidence and understanding which ` prorgote' ..o0-. 


-operation and goodwill. ‘We need more such realistic 
‘addresses as that by Dr. Worboys, with ita fearless 


facing of awkward questions, more impartial inquiry 
. and fnore clear thinking and honest acceptance’ of 
responsibility.” For ‘its example as well as for its 
stimulus to such thought and endeavour, Dr. Worboyà 
has earned the gratitude of & much wider cirole than 
members of the Society of Chemical Industry. It 
is well to be reminded of how much food supply, 
health, transport, communications and oomfort 
depend on chemical industry and on industry in 
general; but we need still more to be reminded at 
this time that the prosperity of industry depends 
equally on the state of the natian. Unless we provide 
the conditions which encourage and reward respons- 
ibility, ability and constructive work, we are unlikely 
‘to find the new answers to old questions which are 
Caen ed if Britain's 6ooriomid futute di So be peoure 
eee STE Jn 


LIFE IN THE ABYSS 


The Galathea Deep Sea Expedition, 1950-1952 

Described by Members of the Expedition. Edited by 

Dr. Anton F. Bruun, Sv. Greve, Hakon Mielche, and 

Dr. Ragnar Spürok. from the Danish 

x Reginald Spmk) Pp. 296. (London: George 
Allen and Unwin, Ltd, 1956.) 40s. net. 


N exploring voyage with a deep sea expedition 
must be one of the most stimulating experiences 
that a biologist can enjoy—no marine biologist would 
willmgly forgo the opportunity of serving in one. 
Sinoe the days of Edward Forbes and the Challenger, 
much knowledge of the depths of the oceans had 
been accumulated as the result of expeditions sent 
out by many nations, but the most long-sustamed 
studies must surely be the researches made in the 
southern oceans by the ships of the Discovery inveti- 
gations which continued for neerly a quarter of a 
century. Denmark has made her full contribution to 
the exploration of the sea, from the cruise of the 
corvette Galathea & little more than a hundred years 
ago to the researches of Johannes Schmidt and his 
culminating Dana world expedition. Another Danish 
expedition to study the greatest abyssal depths had 
been under discussion for some years, but it was not 
until 1948 that serious planning could be undertaken, 
that resulted in the sailing of the Galathea, 
formerly the.gloop H.M.S. -Letth, on her ciroum- 
navigation of the world in October 1950. 

The purpose of the Galathea expedition 
waa to explore the ocean trenches in exceeding 
6,000 metres in order to find out if life oocurred under 
the extreme conditions prevailing there. Large-scale 


to extent, there are large and active animals in 
the abyss and at somewhat higher levels. Quanti- 
tative methods were also to be used for studymg the 
fauna of the shallower tropical seas as well as the 
great depths. Many other adbeiduiry ies af mearch 
“were to he carried out provided they did not interfere 
with the main objects. In addition, visiting scientists 
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was to be carried oub to find whether, and - 
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PR ETT HEN ition for’ limited 
vour to spread a 
owledge of Danish culture was to be made by 
means of films'and lectures, ‘and films and recordings 
,Were to be made for broadcasting over the Danish 
~ This was indeed an- enormous tek, and the 
expedition’s return with so much of it successfully 
accomplished was largely due to the energy and 
wisdom of its leader, Dr. Anton F. Bruun, who makes 
-handsome acknowledgment to his staff and col- 
leagues. The present volume is a po acoount of 
the work of the expedition written by its members, 
ie OF ee o E aa d hepa e on his 
iali Technical matters are-explaied so 


that layman can understand the conditions of ° 
life in the sea, i at great depths, and some 
of the problems o y and the methods of 


studying them. "Tha book aw abiy teaiielated from 
the Danish by R. Spink, and is well illustrated with 
drawings and phs. The fact that it was seb 
in Denmark no doubt accounts for a 


Sere: det iecia: A E A a, Bee 
echo-sounding and the technique of trawling, to sea 
snakes and geomagnetic in ions, but thoee of 
greatest interest to marine biologiste are probebly 
the ones dealing with the fauna -of the abyssal 
trenches, the Philippine, Kermades, Tonga, and other 
trenches. In the first of these specimens were 
obtained from depths of more than 10,000 metres 
and included coelenterates, eohruroids, holothurians 
and bivalve molluscs. At these great depths, too, 
large quantities of waterlogged Moeuetátilo debris 
derived from the land were found—sticks, branches, 
leaves, palm and mangrove fruitas, and much else. Tt 
is commonly believed that a ram of dead plankton 
animals sinks to the bottom from the surface layers. 
Dr. Broun pointe out that dead are a8 
rere a sight in the sea as they are on “Siok or 
weak animals fall a prey to stronger enemies and are 
devoured. . The mucroscopic ‘plants sink very 
slowly, and must be consumed in the first few hundred 
metres ; lower down they can certainly be traced only 
in very scanty quantities. This, no doubt, is why the 
discontinuity layer between the water masses in the 
warm, upper ere and the cold, deeper 

payohrosphere . . . is so rich in pelagic animals.” 
Ün this layer the cold of the deep stops the animals 
from above, and the warmth of the upper layer stops 
those from below. Beneath the layer very little food 
is available, for it has nearly all been eaten, and for 
thousands of metres below it higher animal life is 

very sparse. But on the bottom where everything 
mot already onten omen to rot, tepedally land- 
derived plant remains the cellulose of which is not 
digestible-by most pelagic animals, the fauna is much 
richer than in the berren tract between the discon- 
tinuity layer and the bottom. Whenever the trawl 
came up from the great depths with a bag-full of 
plant remains the knew at onoe that & 
catch of animals would be revealed when the 
contents of the net were emptied. ‘Dead vegetable 
material of this kind can hardly be broken down by 
the gastric juices of animals; but bacteria can cope 
with both cellulose and with everything else, and 


- they in turn oan be aonsumed by mud-eaters which 


gorge themselves on the soft oozy bottom, such as 
the bristle-worms, sea-cucumbers, and bivalves. And 


350 


then a new link can be added to the food chain ; 
namely, crustaceans, which eat the worms and in 
turn are eaten by fishes.” Dr. O. E. ZoBell, of the 
Scripps Institution of Oceanography, who &ooom- 
panied the expedition for part of the time, was able 
to demonstrate the presence of large numbers of 
bacteria in the mud from the greatest depths, and _ 
to grow them in culture media under pressures of up 
to 1,000 atmospheres and at low temperaturee— 
conditions approximating to those found-in the 
abyss. He showed. that they were truly berophilio 


--because there was no growth in the cultures sub- 
1 jected to 


; atmospheric pressure. ‘‘Although from 
0-0002 to 0-02 grams of bacteria per square metre 
of ooean floor may be considered a small ‘standing 
crop’ as compared with the crops harvested from 
fertile garden soil, this amount compares favourably 
with the total weight of arfumals found by zoologists 
on the Galathea ition.” 

The main object of tho axpedition was to explore 
the greatest depths, and undoubtedly one of the 
most important biological resulta achieved was this 
elucidation of the ecology of the abyss, and the 
demonstration that the idea of a constant rain of 
food material from above is a misconception. The 
basic food material does come from above, but far 
from being & product of the sea derived from plank- 
tonio organisms, ib is directly derived from the land 
in the form of the cellulose of higher planta. 

This book gives an absorbing account of the pro- 
grees of the expedition, and an excellent general view 
of the scientific resulte obtained. Specialists will look 


5 forward to the appearance of the detailed mono- 


-ab that; 


graphs reporting on the very large and important 
collections that were brought back, which will no 
doubt be presented in the form of a series of volumes 
to be published over & number of years. 

L. Hannon MATTHEWS 


+A 


' GLOBAL ATOMIC WAR 


On the Beach 
By Novil Shute. Pp. vi--312. (London: William 
Heinemann, Ltd., 1957.) 15s. net. ^ 
HE theme of "On the Beach" is the extinction 
of the human race resulting from an atomio 
war. Everybody dies. Just that. 
When the novel in Melbourne, 1962, nobody 
is alive in the n hemisphere. Movements of 
oarrying lethal particles 


characters—five very ordinary 7 rri 
and he has pitched the emotio and 
-dramatio tone invariably low. Until the moment 
when the radiation sickness comes on, everybody 
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nagged by the thought that Mr. Shute either oould 
not or would not create someone with a wild unoon- 
trollable reaction to he. 

rod ico ieee Me cents soia i esoligiiy. 
comes via his characters thus: “Maybe we've been 
too silly to deserve a world like this", and “The o 
possible hope would have been to educate them 
of their silliness”. Again something falls oddly, and 
flatly, something which tends to be charaoteristio of 
‘scientific’ novels of the Wellsian kind. Juke Wells, 
their authors, it seems to me, recognize readily in 
human nature ‘the white thread of intellect and the 
scarlet thread of passion”; they misa the black 
thread of ineradioeble destructiveness. (On the other 
hand, ‘literary’ novelists of the past thirty years have 
tended to izə the scarlet thread and the black, 
and notably to leave out intellect.) ‘Sillmees’ would, 
seem to mean to Mr. Shute something connected with . 
weakness of intellect. To my mind the enemy hides 
deeper in us, and elsewhere; and Mr. Shute does 
not really get ab him. But one takes off one’s hat all 
the same. WILLIAM COOPER +- 


EELS 
Eels 


A Biological Study. By the late Prof. Léon Bertin. 
Pp. viii--192--8 plates. (London: Oleaver-Hume 
Press, Ltd., 1956.) 25s. 

HE French title ‘Les Anguillee", freshwater 

eels, indicates that this book is & study of a 
single species, bub this is not merely the only com- 
prehensive account in English of the life-story and 
bionomics of. the European eel. It aims at illustrating 
a number of aspects of biology and methods of 
research by reference to a single animal. The 
dramatic and once i 
ag well as its economic 
attention upon it through the centuries, but it 
is only during the past half-century that the tech- 
niques have been developed for studying its camotic 
relations duriüg its migrations from-salt to fresh 
water and back again, or for statistical analysis of - 
the populations to test the homogeneity of the 
species, or for appreciating the role of the endocrme 
organs in controlling ita migrations. Nor im other 
centuries could the problem of ita sexuality and sex 
determination even have been defmed. ' 

A student with an elementary trainmg in zoology 
to the Higher School Certifloate or First Medical 
examination standard oen read this book with profit, 
and come away with some understanding of the - 
problems presented by the eel to human curiosity 
and of the methods of attacking them, often gropmg 
at first, but becoming more ipe ap i 
and technique Prof. Bertin makes his 
study of eels also a study in the history of zoological 
science, presented in a literary style which enables 
the reader to share the excitement of discovery and 
emulation. Each chapter is follqwed by & list of 
references, which we miss the complete 
reference to Schmidt’s Royal Society paper of 1922 
(although this is referred to in the text) and—an 
unfortunate omission for English readers—any notice 
of Dr. Frost’s account in 1945 of the freahwater life 
of the eals of Windermere. 

The translation runs well, but could be bettered 
here and there. 'Hxpérienoe', for example, should, 
usually be translated ‘experiment’. There are some 
serious misprinta—‘thiner’ (sic) for ‘plus épatsse’ on 
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p. n and* eoi kiaton for ‘dédifferentiation’ on 
p. T1. Aristotle'a view of eel life-history was probabl. 
leas naive than it is here pai ay 4 
cephalus was not, as the book states, first given to 
the larva of Anguila. It was invented in 1788 by 
Gronovius for a larva of a conger eel sent to him by 
Pennant (although both, of course, were unaware of 
the relationship between larva and adult), long before 
Kaup put L. brevirostris, now known to be the larva 
of Anguila, in the same ‘genus’. It ig worth men- 
tioning that it was in the conger eel that the meta- 


Angwilla by Grassi and Calandruccio. 

This book should appeal to a wide range of readers, 
and it is to be that new editions will be called 
for in which not only some improvements can be 
made, but also the resulta of work still m progress 
may be incorporated to keep it up to date. 

E. TRESWAVAB 


ECOLOGISTS IN THE 
LABORATORY 


Microbial Ecology 
Beventh 8 i of the Society for General 
Microbiology, held at the Royal Institution, London, 
April 1957. Edited by R. E. O. Williams and O. C. 
per Pp. ix4-888--8 plates. (Cambridge: At the 
niversity Press, 1957. Published for the iety for 
General Microbiology.) 325. 6d. net. 
HE complex interlocking social structure of most 
natural communities of organisms is determined 


800 , 
microbiological data in search of & collective title. 
Happily these hypothetical fears have been proved 


ecologista in general 


roots, or in 
the availability of soil nutrients. Microbial ecology, 


e subjects. 

ae ine eighteen authors have contributed 
papers, distributed fairly evenly over the 

contemporary research. I should like to 

per, but I must restrict myself 
contributions which I think 


fleld of 
comment on every 
to & short list of 
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light in the microbial world. It seems impossible for 
Prof. Stanier to write a paper that is dull even in 
part, and this one fully repays the attention that ite 
closely-reasoned argumenta 

: Dr. Jane Gibeon’s paper is concerned 
with nutritional aspects of microbial ecology, yet I 
think it succeeds better than any of the other oon- 
tributions in explaining very clearly the whole 
subject, and this is perhaps the best paper to read 
by way of introduction to the others. Incidentally, 
ib includes one of the best short histeries of soil 


aring a 
an introduction to microfaunal ecology has 

made by Dr. J. A. Kitching in his artiole on the free- 
living Protozoa ; both he and Dr. Gibson epitomize 
thé ‘oscillating process’ whereby research on micro- 
bial ecology must proceed, by the alternation of field 


fact that equal attention is devoted to microflora 
and microfauns. This is one of the most comprehen- 
give and convincing studies of & microbial succes- 
sion on a selected substrate yet to have been published. 
Dr. P. W. Brian’s papani cm Marii men significance 
of antibiotio production, is certain to be widely read ; 
here we oan see how the ecologist’s approach has 
clarified & problem of absorbing interest to many 
microbiologista. Dr. Brian, with his unique 
experienoe of the whole subject, oould have dis- 
coursed with so much insight on this problem. 
The amount of nonsense that has been written on 
this subject in the pest, though admittedly not by 
i makes the recent progress reported by 
Mr..F. O. Bawden’s article on the role of plant 
hosta in microbial ecology has been as well placed in 
this i in an over- 
long ban 
I do not agree with all thet Mr. Bawden has said, 
but I imagine thab he would be dismayed if I did ; 
i agreement, but rather to 
proves A mon eT ea of inquiry, and he 
certainty succeeded in i i 
my own convictions. He rightly criticixes the ten- 
dency to premature generalization, and remarks that 
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The Constitutional Diagrams of Alloys 
A Bibliography. igi compiled by Dr. J. L. 
Pp. 324. (London: Institute of Metala, 1956.) 35s. ; 
5.50 dollars. 
HIS bibliography is of great value to physical 
metallurgists, or anyone else who wants to find 
out quickly what work has been done on the can- 
stitution of a i alloy system. The first 
edition E one and the present edition, 
which is about twice as large, covers work published 
up to the of 1954, and for some journals until 
the middle of 1955. There are more than two hundred 
pages of entries on binary alloys, approximately 
eighty pages on ternary systems, rather more than 
ten and leas than one, respectively, for quaternary and 
system. 


alloy combinations) emphasize the almost infinite 
scope left for investigation of alloy equilibria, 
especially when more than two metals are mvolved. 
A very useful feature is that the compilers have 
given, where possible, references to Institute of 
Metals abstracts. This arrangement faila for oer- 
tain important ferrous -systems, where few refer- 
enoes are given; here it would surely have been 
appropriate to cite the abstracta of the Iron and 
Steel Institute. However, this is a very minor 
point, and in conclusion one can only admire the 
compilers’ industry and congratulate the Institute 
‘of Metals on publishing this valuable work. 
A. R. Barnsy 


Chemlstry 
The Conquest of Materials. By Kenneth Hutton. 
(Pelican k No. A353.) Pp. xii + 228 + 26 plates. 
(Harmondsworth, Mddx.: Penguin Books, td., 1957.) 
8s. 6d. 
HIS book is divided into two perta, the first of 
which (58 pages) is devoted to pure chemistry. 
Holding the view that the layman likes to know 
something about this aspect of the science, the author 
goes into it sufficiently for that class of reader to 
grasp the meaning of such fundamental terms as 
element, compound, acid, base and salt. In addition, 
he tackles formule and equations, the atomic theary 
and the periodic system. The molecular structures 
appearing in this section dnd the numerous ones given 
in Part 2 will doubtless please the school pupil but 
purae he nyman The second part of the book 
with the occurrence, manufacture, properties, 
and the economic and industrial uses of materiales, 
especially those which are the uct of modern 
synthesis. Among these are foods, fuels, fibres, 
drugs, detergents, explosives, plastics, silicones, 
icides, vitamins and weed-killers. i 
Moough hé text" ate (hs aane OP Wesker soli 
deeper into the subject in question. The illustrations 
consist of twenty-six half-tone plates and thirty-two 
figures; there are also eleven tables. 

The author writes in a pleasing, conversational 
‘style and seasons his descriptions with a delightful 
humour. Whether expatiating on salvarsan, elec- 
tricity versus coal, ‘Terylene’ ties and sooks, or 
the hazard of putting an -alooholic under an 
anesthetic, he is always accurate and informative. 
With the knowledge gained from his extensive 
reading, hia visita to industrinl works, his experienoe 
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as a chemistry master and from his life at home, he 
has punctuated his descriptions with comments and 
arresting sidelighta so that almost every page is 
replete with interesting information. Indeed, the 
book contains & wealth of valuable matter attractively 
presented. Dr. Hutton has made a great effort to 
explain the triumphs and the great possibilities of 
chemistry to the intelligent but non-scientific reader, 
and it has been a pleasure to review his book. 
G. Fowrxzs 


Organic Chemistry 
By Louis F. Fieser and Mary Fieser. Third edition. 
Pp. v+1112. (New York: Reinhold Publishing 
Oorporation; London: Chapman and Hall, Ltd., 
1950.) 605. net. i 

INCE the second edition of this well-known text- 

book was published in 1949 there have been 
important advances both in experimental and theore- 
tical organio chemistry, These have been adequately 
incorporated in this completely revised edition. In 
theory, conformational analysis, molecular orbital 
The elementary discusmons of wave mechanics and 
ite relations to valency theory are appropriate in a 
book on organic chemistry, since the full treatment 
will usually come in later courses in physical chemistry 


emphasis on biochemistry which makes rt especially 


valuable. The general treatment of claemical organic 
chemistry is very sound, Ive methods and 
group reactions not being ifloed to undue emphasis 


formule are clearly set out, and the illustrations of 
apparatus are unusually attractive. There can scarcely 
be any other book covering such & wide-range as this 
and so to date. The concise and clear style has 
enabled authors to + an astonishing amount 
of information in a book of reasonable size. 

J. R. PARTINGTON 


Heterocyclic Compounds 
Edited by Robert O. Elderfleld. Vol. 5: 


Heterocycles containmg Two 
Atoms and Their Benzo Derivatives. Pp. vii+ 
744. (New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd, 1957.) 160s. 
net. 


Five- 


HE fifth volume of this useful series deals with 

five-membered heterocyclic systems containing 
two heteroatoms, that is, 1 : 8-dioxolanes, pyrazolee, 
indazoles, imidazoles, oxaxoleg, isor- 
axoles, thiaxoles and benzothiaxolee. The presentation 
follows that established by the previous volumes; 
general methods of synthesis of each class are fol- 
lowed by & discussion of the properties and reactions 
pertaining thereto. This complex maes of information 
is methodically and clearly laid out and, alth 
each chapter has different authorship, a Mori 
uniform presentation has been achieved. These 
volumes are proving most usefal in filling the hitherto 
large gap in the systematic text-book literature of 
heterocyclic chemistry, although the price will no 
doubt deter some prospective buyers. 

R. A. RAPHANL 
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AN EXPERIMENT ON. AIR SHOWERS PRODUCED BY HIGH-ENERGY 
COSMIC RAYS 


By Drs, G. CLARK, J. EARL, W. KRAUSHAAR, J. LINSLEY, B. ROSSI and F. SCHERB 


Department of Physics and Laboratory for Nuclear Sclence, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 


BLEMS of mterest to both the physicist and 
the astrophysicist single out the high-energy 
component of cosmic rays 88 & i promising 
subjeot of research. On one hand, the shape of the 
and the directional distribution of the 
incoming particles depend critically on the structure 
of the galaxy and on the mechanism le for 
the acceleration of coamic rays. On the other hand, 
despite the remarkable progreas of accelerators, we 
still have to turn to cosmic rays in order to obtain 
information on the fundamental problem of nuclear 
interactions at energies which, in the centre of mass 
of the colliding particles, are greatly in excess of the 
Test-energy of nucleons. 

The cosmic-ray spectrum falls off rapidly with 
increasing energy. Thus particles of very high 
energies are exceedingly rare ; for the rate 
of arrival of particles with more than 101" eV. energy 
ee te ee ee ee 
Hence direct methods of detection are out, and 
the only practical approach is the study of the giant 
showers that are produced in the atmosphere by 
ee acid 

essential features of this phenomenon are well 
known. After a comparatively short path through 
air, the primary particle collides against an atomic 
nucleus, producing a number of high-energy secondary 
particles. Among these are 7*-mesons, which mme- 
diately decay into photons, and nuclear-active part- 
icles (charged x-meesons, nucleons, etc.), which go on 
to produce further inberactions, so that a nuclear 


cascade develops. At each step a certain fraction of _ 


the energy goes into photans via the decay of 
x'-meeons; photons initiate electronic cascades and 
soon electrons and photons become the dominant 
component of the shower. Some of the charged 
T-megong, however, decay before interacting and thus 
contribute an appreciable number of -mesons to the 
shower. Scattering in air spreads the shower icles 
over a wide area, with a density that 
gradually as the distance from the shower care 
increases. 

Our group has been operating; intermittently since 
July 1055, and oontinuously since June 1956, an 
experiment on large air showers. Unlike previous 
experiments of a similar nature, our experiment is 
designed to provide sufficient information on each 
individual shower to determine the size 
of the shower and the direction of arrival of the 
initiating partiole. 

We use as detectors plastic scintillators in the shape 
of disks 105 om. in diameter and 10 om. thick. Each 
scintillator is viewed by a single Dumont 5-in. photo- 
tube. The detectors are arranged in a circular area 
of about 460 m. in diameter, in the grounds of the 
Agassiz Astronomical Station of Harvard University 
at Cambridge, Massachusetts, 183 m. above sea-level 
(Fig. 1). For most of the time we have used eleven 
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- Fig. 1. Detector array and schomatio diagram of a ecintilletson 


detectors (C, M and D in Fig. 1), but during a short 
period we had four additional detectors placed near 
the centre of the array (E in Fig. 1) in order to extend 
our measurements to showers of smaller size than 
those which could be recorded in the main experi- 
ment. The detectors are connected by cables to 
seperate oscilloscopes, which are situated in a control 
station and arranged one next to the other go that 
they can be photographed by a single camera. The 
sweeps of the oscilloscopes are triggered aimult- 
&neously whenever ten or more -particles 
traverse each of at least three among a pre-selected 
group of detectors, within a time interval of about 
ae ae 

prelimi experiments conducted at our 
laboratory’, it is known that at any one instant of 
time practically all shower particles lie within a disk 
of only & few feet in thickness, perpendicular to the 
direction of propagation of the shower, that is, to 
the direction of arrival of the imitiating particle. 
Fig. 2 shows schematically a shower front - 
ing the counter-array, and illustrates the principle of 
our method. It is clear that the differences between 
the times of arrival of the shower front at the vanous 
detectors depend on the direction of the shower axis, 
whereas the pulse hefghts (which are proportional 
io the numbers of shower particles traveraing the 
detectors) depend on the location of the shower care, 





Fig. £. Shower front approaching the detector array 


the lateral distribution of shower particles and the 
total number of particles in the shower. 

The actual evaluation of the observations proceeds 
asffollows. From a least-squares analysis of the time 
delays, we first determine the direction of the shower 
axis; the uncertamty in the measurement of anglea 
by this method turns out to be of the order of 5°. 
Using this result and the pulse height information, 
we then determine the total number of shower 
particles N, the co-ordmates X and Y of the shower 
centre, and the shape of the lateral distribution 
function. For this determination we assume that the 
density of particles at the distance r from the core is 
given by: 

N exp (—7/r») 
2r fr, r 


where r, is a free parameter, and compute the values 
of N, re X and Y which mmimize the mean square 
deviation of the observed from the computed den- 
sities. (It was antimpated from existing pear ar 
mental and theoretical mformation, and it has 
confirmed by our results, that with a suitable choice 
of r, equation 1 is a good approximation of the lateral 
distribution function.) The computations are oarried 
out by means of a fast electronic computer. 


f(r) = (1) 
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Fig. 3. Lateral density distributions of two large showers 


We calibrate the detectors by measuring the dis- 
tribution in height of pulses produced by single . 
cosmic-ray particles. The overall performance of 
the equipment is periodically checked by an suto- 
matic device which, every 7 hr., plots the bias curve 
of each detector. In addition, the counting rates of 
all detectors for pulees greater than those correspond- 
ing to the passage of 10 particles are continuously 
recorded. In what follows we give a preliminary 
account of the resulte obtained to date. 
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Showers with more than 10° particles are recorded cluster about the galactic plane, which confirms 
by our array ad the rate of about one per month. previous results indicating that the prungry particles 
Showers of comparable size are currently recorded are distributed isotropically. Fig. 5 shows a similar 
by the Harwell group with an 
array of Geiger counters cover- Lo 
ing an area of 0-47 km.* (W. + Nd 
Galbraith, private communica- 





primary particle responsible for f(r) 
this shower was probably close 
to 10” eV. and could not have 
been smaller than 2 x 10!* eV., 
even allowing for a large fluctua. 
tion in the longitudinal develop- 
ment of the shower. The lateral 
density distributions for this 
shower and for anotber 

shower are shown in Fig. 8.* 














Distribution In the Directions 


Fig. 4 suramariree the results 
obtained so far for showers with 
more than 2 x 10* particles. 
Each point represents the direc- 
tion of arrival of an individual 





Atmospheric absorption is re- 
sponsible for the fact that the 
experimental pointa lie within & 
narrow band of latitude, centred 
at 42° (the latitude of our 
station). , Along this band there 
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plot for the largest showers observed in the experi- 
ment. These showers were selected ing to their 
‘equivalent vertioal aixe’ N(z,), that is, the mze which 
a shower would have had if m had traversed the 
atmosphere vertically (see below). The map shows 
Ms us UON Pen CAR 
olose to ‘the galactic plane than from directions 
near the north galaotio pole (N.G.P. on the map). 
The statistion so far available are very meagre, how. 
ever, and a definite conclusion concerning & possible 
lack of isotropy of these very large showers must 
await further observations. 
Lateral Density Distribution 
To answer the’ question as to whether or not the 
lateral density distribution varies systematically with 
N or 0, we selected three groupe of showers with N 
near 4-5 x 10%, 4-2 x 10* and 6-4 x 10", respectively, 
coming from approximately vertical directions and 
one group of showers with N near 3-5 x 10* coming 
from large zenith angles. For each of the four groupe 
we computed the average normalized density dws- 
tributaon, as a function of the distance r from the 
shower axis. The normalization factor applied to each 
density measurement was r,*/N, where N was the oom- 
sixe of the shower. The resulta are shown in 
. 6, from which it appears that there is no marked 
.dependenoe of the lateral distribution function on 
either the size N or the zenith angle 9. In all cases 
the experimental distribution agrees with that given 
by equation 1 with r, — 79 m. This distribution, 
incidentally, is practically identical (up to about 
300 m.) with that given by the theory of Nishimura 
and Kamata! for an ‘age parameter’ s = 1-4. This 
result appears to be consistent with the idea that the 
development of the shower is mainly determined by 
the nuclear cascade, and that the electronic 6om- 
ponent is more or lees in equilibrium with the nucleonio 
component. A. T. Abrosimov st al.* have drawn a 
similar conclusion from their experimental observa- 
tions showing that the lateral distribution is essen- 
tially independent of shower sixe or altitude of 


= I observation. 


Fig. 7 shows & composite plot of observed versus 
calculated densities made from the results for about 
thirty showers picked at random. The abecissa is the 
observed density at a particular place in a given 
shower and the ordinate is the calculated density 
based on the least squares analysis of the density 


resalie for that ghowec (The (The points on the horizontal ` 


axis represent cases where no pulse was detected 


NATURE 


August 24, 1957 vou 180 








Lo" 


D 
Ceicsiwied Ma, oí Decrease / Meter? 
Wig. 7. Phot of the density fluctuations observed In thirty showers 


from the counter.) The broken lines indicate the 
magnitude of the standard statistical fluctuations 
corresponding to the Poisson distribution. It can 
be seen that Poisson fluctuations account for the 
tl See ik _to densities of about 
100 perticlea/m.*. is density (correspondmg 
15 a Palas fletum of 10 per oui) Gao castes 


analysed several 
&meuming random-demnsity fluctuations obeying a 
Poisson distribution. Frotka meula of Chess tere, 
we found that for showers with cores lying within 
160 m. of the centre of the array, the maximum 
uncertainty in the location of the oore is about 
10 par cent of the distance from the centre, and the 
maximum uncertainty in the determination of N ia 
about 20 per cent. 

(To be continued) 
1 Basu, P., Clark, G., and Rost, B, Phys Ree., 98, 441 (1053). 


* Boo E, “Progress In Goemio Ray Physics", odit. J. 
chapter 1 (forth Holland Pub. Oo gait 1956 $59). 


* Abrosimov, A. T. Dagalakor, A.A Mamepin Y. T., Nod. Iv. å., 
B., and P. 8., J. Bap. 
Theor. Phys., USSR, 99, 093 (1085). 
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THE CANADA COUNCIL FOR THE ENCOURAGEMENT OF THE 
ARTS, HUMANITIES AND SOCIAL SCIENCES - 


"dua ee for the Encouragement of 
the Arts, Humanities and Social Sciences was 


established by an Act of February 16, 1957, as a 
corporation consisting of & chairman, vice-chairman 
and nineteen other members appointed by the 
Governor-in-Oouncil The chairman and vice-chair- 
man are appointed for terms not exceeding five years 
and the other members for terms of three years. Its 
principal officers are the di r and amsociate 
director, appointed by the Governor-in-Oouncil, and 
the treasurer and secretary. The continuing work of 
the Council is financed by income from a permanent 


endowment fund of 50 million dollars from the 
Consolidated Revenue Fund. From the same source 
& University Capital Grants Fund has also been 
established. The Council is advised in the manage- 
ment of investments under the Canada Council Act 
by an investment cammittes isti of the 
chairman of the Council, another member designated 
by the Oouncil and three members appointed by the 
Governor-in-Oouncil. 

The objects of the Council are to foster and 
promote the study and enjoyment of, and the produc- 
tion of works in, the arta, humanities and social 
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sciences, and in furtherance of these objecta the 
Council may assist and with other 
izations with similar objeote, establish ach 

and fellowships for study or research in these 

or make awards for outstanding achisvements therein. 
It can also sponsor exhibitions, performances or 
publications, arrange exchanges of or infor- 
mation with other countries or for representation. 
and interpretation of Canadian artg, humanities and 
social sciences abroad, and the Governor-in-Council 
may aign the Canada Council functions and duties 
in relation to the United Nations Educational, 
Scientific and Cultural Organization. The purpose of 
the University Capital Grants Fund is to enable the 
Oouncil to make to universities and similar 
institutions of learning for building projecta 
up to half the total expenditure on any one project, 
to a total for any one province proportional to the 
population of that 

At the first meeting of the Canada Council on 
April 30 and May 1, the proceedings of which were 
opened by the Governor-General, the chairman of 
the Council, the Hon. Brooke Olaxton, said that the 
Canada Council has been established to help the 
advance of the nation in its artistic expreasion so that 
they oould, in the words of one of ite founding 
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ey e, Deer Mage: "Lift ourselves to 
level of our destinies”. The University Oapital 
Grante Fund is intended to assist the expansion of 
Canadian universities over the next ten years. The 
chairman said that the income of some 2 million 
dollars from the endowment fund is to be expended 
in no narrow interpretation of the expression ‘arta 
and humanities’, and that the term ‘social sciences’ 
will be taken to include economics, nology, 
sociology, political science, geography 


spending nearly 60 million dollars a year, and learned 
societies, such as the Canadian Social Science Research 
Council and the Humanities Research Council of 
Canada, have been doing fine work for years. He 
believes the- initial tasks will be to discover and assist 
Canadian artists and thinkers of outstanding promise, 
and to encourage, train and assist 

and other instructors in the arta, humanities and 
social sciences. The vice-chairman, the Very Rev. 
Georges-Henri Lévesque, also spoke, stressing the 
pre-eminence of the intellectual concepta and the arts 
among the cultural and spiritual values of a people 
for the expression of the soul of the community. 


FLOW OF STEAM—WATER MIXTURES AT HIGH PRESSURES 


By R. W. HAYWOOD 
Engineering Laboratory, University of Cambridge 


N a research project being oarried out m the 

University Engineering Department at Cambridge, 
a svudy is bemg made of the pressure drop and the 
flow conditions of a steam—water mixture flowing 
along heated and unheated pipes at preasurea up to 
the critical region. This is a field in which few exact 
experimental data are available, and which is of 
importance in the design of high-pressure boilers for 
power stations and evaporative heat exchangers for 
nuclear power bt. A knowledge of the pressure 
drop is in estimating the flow-rates through 
the individual tube circuits of a boiler, and a study of 
the flow conditions will enable a better understanding 
to be obtained of the fundamental mechanism of two- 
phase flow. The project is sponsored by tbe Water- 
Tube Boilermakers’ Association, and provides an 
interesting example of close co-operation between an 
academic body and a commercial trade organization. 
Not only is the work carried out under the guidance 


Association but, in addition to the graduate staff 
working on the project, numerous research assistants 
from the staffs of the member companies have been 
seconded to work at Oambridge for extended 


This experimental work was proposed 


studies! resulted in & unifloation of three existing, 
bub previously conflicting, theories of circulation in 
water-tube boilers known as the ‘hydraulic’, ‘thermo- 
dynamio' and ‘expansion’ theories of circulation, but 
it was indicated that further date were 
required before circulation-rates could be reliably 


predicted. 


` The plant is installed out of doors from considere- 
tions of safety, but all instrumentation is carried to 
& control-room. The test circuit comprises a con- 
tinuously recirculating closed system, in which the 
high-pressure fluid is circulated by a glandlees 
electromersible pump. This pump draws saturated 
water from a steam drum and delivers it through & 
metering orifloe, control valve and preheater to the 
test-section, which can be mounted im either a 
horizontal, inclined or vertical position. The test- 
section is 24 ft. long, with pressure tappings at 8-ft. 
intervala, and can be heated over a part or the whole 
of its length. From the test-section the steam—water 
mixture passes to a water-jacketed condenser, and 
thence through a reheater back to the drum. 

The preheater & special ‘Pyrobar’ 
immersion heater, and the water to its local 
RE UR apc i M ME 
so that it is known precisely that the water entering 
the test-section is just on the point of boiling. Since 
the test-section inleb 1s some distance below the 
drum, the achievement of local saturation oon- 
ditions is achieved with the aid of differential pres- 
sure and temperature measurements between test- 
section inlet and the drum, where saturation con- 
ditions are known to obtam. Readings of differential 
presure, including those giving the pressure drop on 
the test-section itself, are made on direct-reading 
Rim uos Qiu e eee eh cate ee 

desir Demo rapies ual for era 

used for differential 

rius cia esce het ve been deaigned and 

constructed in the University Engineering Laboratory 
at Cambridge. 

The test-section is heated electrically by means 
of low-frequency, three-phase, induction heating 
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u&lirzing & special form of water-cooled winding, 
and i & coatmg of copper sprayed on 
to the thick-walled steel pipe constituting the test- 


section. The heaters have been designed and oon- 
structed m the Laboratory in consultation with the 
patentees of certain features incorporated in the 

i The heaters give a uniform power input over 
the heated length of the test-section, and by alterna- 
tive methods of series and parallel connexion of the 
. cous and groups of ooils constitubmg the winding, 
the total power input may be varied over a consider- 
able range in & number of steps without the use of & 
voltage regulator. The water-coolmg provides & 
ready means of determining the lost power, the 
small rise in temperature of the inductor cooling 
water being measured by triple-point differential 

les. 

Tra “co tasan ieee oP dein DENN 
the flow conditions are being studied with the aid of & 
gamma-ray device supplied on loan by the Atomic 
Energy Research Establishment at Harwell. In this 
device, a beam of gamma-rays from s radioactive 
isotope of cæsium is passed transversely through the 
pipe at test-section outlet. An ionization chamber 
placed diametrically opposrte the source gives a 
meagure of the emergent radiation, which is a function 
of the density of the fluid cross-section at the scanning 
point. With this determmation of the apparent 
density of the fluid and a knowledge of the flow-rate 
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and heat input in the test-section, the respective 
velocities of the steam and water phases at the 
scanning point may be estimated, for the steam and 
water do not i 


necessary for the respective drops in pressure due to 
acceleration and wall friction m the horizontal pipe 
to be seperately estimated. Provision is bemg made 
for the i jon of further scanning pomts at 
intermediate positions along the length of the test- 
section when it is in the vertical position, since 
density determination is then more important for an 
analysis of the preasure drop. As there is little space 
between the induction heating unite at these inter- 
mediate pointe, small ionization chambers, filled with 
argon under preesure, are being developed to provide 
higher sensitivity. 

Tests have been completed with a test pipe of 1 in. 
bore in the horizontal position. These tests have 
been made at varying flow-rates and heat inputa, 
and at pressures of 250, 600, 1,250, 2,100 and 3,000 
Ib. in^. The resulta of theese testa, together with 
those obtained with other pipe sizes at various 
inclinations, will be published m due course. Pre- 
parations are at present being made for tests on the 
l-in. pipe in the vertical position. 

1 Haywood, R. W., “Research into the Fundamentals of Boiler Our- 
oulei of tho 'on Heat 


on Theory”, General Dnsoresion 
Transfer, Boptoinbar 1061, p. 68 tation. of Mechanical 
Hing! nears 1 Amertoan Soolety of cal Engineers, 1951). 


HAZARDS ASSOCIATED WITH THE DEVELOPMENT OF 
WEAPONS OF MASS DESTRUCTION 


INTERNATIONAL MEETING OF SCIENTISTS 


WO years ago a statement, referred to as the 

‘Russell_Kimstein Appeal’, was issued under the 
signatures of its sponsors and elght other scientists, 
Irecting attention to the hazards which would face 
* humanity should another world war break out, a 
. war in which the wi use of nuclear weapons 
would be almost certam. The appeal suggested that 
a meeting of competent scientists ought to take 
place, to make & true and independent assessment 
of the š 

Through the initiative of Lord Russell and the 
generous itelity of Mr. Cyrus Eaton, such a 
meeting was in the fishing village of Pugwash, 
Nova Scotia, during July 6-11. About forty invita- 
tions were issued, so chosen as to ensure that the 
composition of the Oonference would be repre- 
sentative of & wide range of opinion on social, 
economic and political matters, with members com- 
petent m the scientific disciplines relevant to the 
discussion. Twenty-two scientists were able to accept 
the invitation, and at the end of the meeting a state- 
ment was issued, the substance of which 18 as follows. 
In brief preamble an outline is given of the back- 
ground to the meeting, and a summary of the most 
important developments since the original Russell- 
Eimstein appeal was issued. The statement continues : 
"The general belief that a full-scale nuclear war 
would bring universal disaster upon mankind, and 
the recognition that it is technigally possible for both 
the two great contending groupe of powers to visit 
any desired degree of destruction upon an enemy, as 
well as certain political developments, have created 


an atmosphere in which ib was possible for us to 
meet, and to discuss dispassionately, many important 
and highly controversial issueas’’. 

The main work of the meeting was centred around 
three principal topics: (1) the hazards arising from 
the use of atamic energy in peace and war; (2) 
problems of the control of nuclear weapons; and 


.(8) the social responsibility of scientists. Three com- 


mittees were established to give detailed consideration 
to these topics. In presenting the findings, the 
signatories remark that the mternational problems 
which have arisen with the development of atomic 
energy are of two kinds—technical and political. 
Men of science can discuss with special competence 
only the scientiflc and technical implications of 
atomic energy; but their discussions can only be 
fruitful if they take account of the political problems 
which form the background to international i 
tions. In f ing their conclusions, they state 
that they have attempted to avoid any exacerbation 
of the differences between the Powers which might 
follow, for example, from emphasis on technical con- 
siderations unweloome'to one or another of the two 
groups of Powers. 

The committee on the hazards associated with the 
application of atomic energy found that estimates of 
the effect of ‘fall-out’, carried out independently m 
Great Britain, Japan, the United States and the 
U.8.8.R., were in good agreement; it reached the, 
conclusion that the dangers from the test explosions 
carried out hitherto are small compared with those 
to which mankind is subject from natural causes. 
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Neverthelesg, because of the world-wide distribution 
of fission and the fact that some areas may 
be subject to effecta much above the average, close 
attention to the dangers should be maintained, 
especially if testa of bombs which give large radio- 
active ‘fall-out’ continue to be made. 

The studies of the hazards of test explosions per- 
mitted a closer examination to’ be made of the 
probable consequences of an unrestricted war with 
nuclear weapons ; this led to the unqu&stioned oon- 
clusion that such a war would represent & disaster 
of unprecedented magnitude.’ ‘In the combatant 
countries, hundreds of millions of people would be 
killed outright, by blast, heat and ionizing radiations, 
at the instant of the explosion, whether the so-called 
‘clean’ or ‘dirty’ bombs were employed.” 1f ‘dirty’ 
bombs were employed, “additional hundreds of 
millions would die from the delayed effects of radia- 
tion from local ‘fall-out’—some from direct radiation 
injury, and some in later generations from genetic 
effecta". wg itg genetic injury might also follow 
from globel -out’. 

The committee which considered problems of oon- 
trol reached the conclusion that the prmoipal objective 
of all nations must be the elimination of war, and 
the threat of war, from the life of mankind. For this 
purpose, it is necessary to reduce tension among the 
nations; to promote mutual understanding among 
the peoples; to strive for the ending of arms 


as to 
development of mutual confidence. 
to depend upon any sudden increase in mutual oon- 
fidence ; it is more likely to grow from small begin- 
nings. In this situation, even small agreementa 
covering limited fields could be of great importance.” 

The committee which discussed the responsibilities 
of scientists in the modern world summarized ita 
findings under eleven headings. Among many points 
of importance, two deserve i attention : 
Point 9 states that ‘Tradition tends to place the 
emphasis in the education of youth on separate ideals 
of single nations, including the glorification of war. 
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The atomic age urgently requires a modification of 
these traditions. Without abandoning loyalty to the 
national heritage, or to the fundamental principles 
of the different societies, education must emphasize 
the fundamental and permanent community of the 
interests of mankind, in peace and co-operation, 
irrespective of national boundaries and differences in 
economic or political systeme"; and Point 11, 
"Soienoe develops most effectively when it is free 
from interference by any dogma imposed from the 
outside, and permitted to on all postulates, 
including its own. Without this freedom of scientific 
thought, and the freedom to exchange mformation 
and ideas, full utilization of the constructive pos- 
ibilities of science will not be possible’. 

The conference was unique in that never before 
had a group of scientists, so widely representative, 
met to discuss topics of such general importance. It 
is remarkable that it was possible to issue a state- 
ment, with such a measure of agreement, on many 


war or suffer catastrophe; that the dilemma of 
opposing power groups and the arms race must be 
broken; and that the establishment of lasting peace 
will mark the opening of a new and triumphant 
epoch for the whole of mankind. We earnestly hope 
that our conference may make a modest contribution 
to these great aims". 

The signatories were: Ausiralia, Prof. M. L. E. 
Oliphant; Austria, Prof. H. Thirring; Canada, Dr. 
G. Brook Chisholm; Ohina, Prof. Chou Pei Yuan; 
France, Prof. A. M. B. Lacassagne; Great Britain, 
Prof. O. F. Powell, Prof. J. Rotblat; Japan, Prof. 
L Ogawa, Prof. H. Yukawa, Prof. B. Tomonaga ; 
Poland, Prof. M. Danysz ; U.S.A., Prof. D. F. Cavers, 
Prof. H. J. Muller, Prof. P. Doty, Prof. E. Rabino- 
witch, Prof. W. Selove, Prof. V. Weisskopf; U.S.S.R., 
Academician A. M. Kuzin, Academician D. F. 
Skobeltzyn, Academician A. V. Topchiev. 


OBITUARY 


Mr. R. G. K. Lempfert 


Murmonoroaisre learned with great regret of the 
sudden death on June 24 of R. G. K. Lempfert, 
formerly sasistant director of the Meteorological 
Office. Sir Napier Shaw recorded that when he 
became the effective head of the Meteorological 
Office nearly sixty years ago, ane of its peculiarities 
was that none of the members of the staff had had any 
preliminary scientific training. (This does not mean 
that they lacked ability—far from it. For example, 
out of & amall staff one became Mayor of Camberwell 
and another Mayor of Fulham.) Shaw’s first to 
remedy the obvious defect was to eppomt Lempfert, 
who had taken a ‘first’ at Cambridge in both perte of 
the Natural Science Tripos, in 1806 and 1898, to & 
specially created poet of scientific assistant. Not 
surprisingly, thia appointment in 1902 hag been 
abundantly justified both by the invéetigations 
Lempfert undertook or shared and by the influence 
he exerted on meteorological administration and 
operational meteorology for a quarter of a century. 


Lempfert’s scientific investigations covered a wide 
field. Many were made in collaboration with others. 
He began with studies of London fog and of a fall 
of ‘red rain’, found to be due to dust the track of 
which was traced back around the Iberian peninsula 
to North Africa. Soon he was tackling, with Shaw, 
the ‘Life History of Surface Air Currents”. Lemp- 
fert’s part was mainly the oritical examination and 
co-ordination of the records and observations from 
which the divergent sources and tracks of the air in 
& number of typical or outstanding. meteorological 
Situations could be identified and delineated. But 
he also made a separate special study of the line- 
squall, one of the most significant and qualitatively 
foreseeable meteorological phenomena—the simul- 
taneous occurrence of , BOornetimee of great 
violence, along & line i may be hundreds of 
miles long and which may advance at 5 or at 50 miles 
per hour. These investigations, revealing as they 
did unsuspected discontinuities in the earlier simpli- 
fled structure of ‘depressions’, paved the way for the 
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Norwegian development of frontal meteorology, the 
dotningting influence on macro-metecrology in the 
period between the two World Wars. In fact, the 
first use of the word ‘front’ in its present technical 
sense appears to have been in the second paper on 
line-aqualls (Lempfert and Corleeg, 1910). 

The ion of the Meteorological Offioe during 
and after the First World War and ite transference 
to the Air Ministry involved Lempfert in much 
administrative work, but he maintained a lively 
interest in the scientiflo work both of the Meteorol- 
ogical Office and of the Royal Meteorological Society, 
of which he was president during 1930-32 and the 
Journal of which he edited for many years. 

After his retirement m 1938 he was responsible, 
as an executor of Bir Napier Shaw’s will, for the 
establishment of the Napier Shaw Meteorological 
Library in the Cavendish Laboratory at Cambridge ; 
and for the selection and publication in one volume 
of the ‘Selected Meteorological Papers of Sir Napier 
Shaw’. This included the “Life History of Surface 
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Air Currente", which had long been out of print. It 
was & classic, essential to a meteorological library, and 
many such libraries had been unable to get & copy. 
Lempfert was born in Manchester on October 7, 
1875, the son of R. B. and Olga (née von Pein) 
Lempfert. They were both musical and Lempfert’s 
recreation was music; an incident illustrates his love 
of it. He was the first to give a course of meteorologi- 
cal lectures for airmen—at the Central Flying School, 
Upavon, when Trenchard was commandant. The 
honorarium, leas the cost of a dmner to celebrate 
with his friends the successful conclusion of the 
course, was spent in the purchase of & rare violin. 
A few years later he married, in 1916, & distinguished 
violinist, Marjorie Hayward. She predeceased him. 
Lempfert was practically bilingual, speaking English 
and German with equal facility, a great aseet at 
international where he was held, rightly, 
in the highest esteem. In the Meteorological Office 
his courtesy was proverbial ; loyalty and unselfishness 
were, with him, innate qualities. E. Gor» 


NEWS and VIEWS 


Mount Wilson and Palomar Observatories : 
Dr. S. B. Nicholson 


Dn. Sera B. Nicsorson, of the Mount Wilson and 
Palomar Observatories, retired on July 1. He 
obtained his Ph.D. from the University of California 
in 1915 and in the same year joined the staff of the 

. Mount Wilson Observatory, where he investigated 
the orbita of several of Jupiter’s satellites, the ninth 
of which he had discov at the Lick Observatory 
in 1914. In collaboration with Dr. Edison Pettit, he 
developed a very ‘sensitive vacuum thermocouple, 
which they used for measuring the total radiation and 
surface temperatures of stars, planete and the Moon. 
Studies of the rate of cooling of the Moon’s surface 
during an eclipses demonstrated ita low conductivity ; 
their results suggest the presence of & layer of dust 
and the absence of an atmosphere, in agreement with 
optical and radio observations. In the late 1980's, 
and again in the early 1950's, Dr. Nicholson returned 
to the observation of Jupiter's satellites; he dis- 
covered the tenth, eleventh and twelfth of these and 
determined the positions necessary to flx their orbita. 
Dr. Nicholson is also an eminent authority on solar 
phenomena, and the systematic collection 
of magnetic and other date on sunspots. He has 
made detailed studies, in collaboration with Dr. 
Oliver Wulf, of the California Institute of Technology 
and the United States Weather Bureau, of solar- 
terrestrial relations. Dr. Nicholson is a member of 
the U.8. National Academy of Sciences, the American 
Astronomical Society and the Astronomical Society of 
the Pacific. 


Dr. M. L. Humason 


Dx. Muros L. HUMABON, secretary of the Mount 
Wilson and Palomar Observatories since 1948, retired 
on July 1 after a most remarkable career. He joined 
the Mount Wilson Observatory in 1917, first as 
janitor and then as night assistant, and showed such 
skill as an observer that he was appointed to the 
staff of investigators in 1922. His unique gift was an 


unusual proficiency in photographing the spectra of 
very faint objecta. Following the late Dr. Edwin 
Hubble’s discovery in the 1920's of the major part 
played by the extra-galactio nebule in the structure 
of the universe, Humason turned to the study of 
these objecta and soon accumulated spectra of 
numerous at various distances. This material 
led Hubble to his famous velocity—distance relation 
and to the observational basis of the concept of the 
expanding universe. For the following quarter- 
century, Dr. Humason continued to devote most of 
his attention to this problem: improvements in 
photographic emulsions and in spectrograph design, 
together with the completion of the 200-in. Hale 
tel enabled him to push his observations to 
much fainter, more distant galaxies, many of them 
too faint for visual guiding on the spectrograph slit. 
For these, Dr. Humason had to develop elaborate 
‘off-set’ procedures to keep the invisible images 
accurately on the alit throughout exposures. 
His studies culminated in the publication in 1956, 
together with Dr. N. Mayall and Dr. Allan Sandage, 
of the velocities of more than nine hundred galaxies, 
some being as great as one-fifth the velocity of light. 
Dr. Humason received his Ph.D., honoris causa, from 
the University of Lund in 1950 and is a member of 
the American Astronomical Society, the Astronomical 
Society of the Paciflo, and the International Astron- 
omical Union. He was elected an Associate of the 
Royal Astronomical Society in April 1957. 


Chemistry In Manchester: Prof. R. N. Haszeldine 


Tuas Councils of the University of Manchester and 
the Manchester College of Science and Techno 
have approved the appointment of Dr. R. N. 
Haszeldme to the chair in chemistry in the Faculty 
of Technology as from October 1. He succeeds Prof. 
H. N. Rydon, who is going to the University of Exeter 
(see Nature, April 20, p. 807). Dr. Hasreldine, who 
is thirty-three years of age, was educated at the 
Stockport Grammar School, and entered the Univer- 
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sity of Birmingham with a John Watt Memorial 
Scholarship in 1942. - He graduated with first-class 
honours in i in 1044, and two years later 
obtamed his Ph.D. In 1947 he went to the University 
Chemical Laboratory, Cambridge, becoming even- 
tually assistant director of research in organic and 
inorganic chemistry. He qualified for the degree of 
D.80. (Birmi ) in 1955. Dr. Haezeldine was 
awarded the Meldola Medal by the Royal Institute 
of Chemistry in 1053. He is the author or joint 
aubhor of & very large number of papers arising out 
of his research work and is joint author with Dr. A. G. 
Sharpe of “Fluorine and its Compounds” (1951). 
Outaide the laboratory, he has interested himself in 
the applications of chemistry in industry and has 
invented several industrial processes. 
Capper Pass Awards In Metallurgy 

THs adjudicating committee for the Capper Pass 
awards, representing the Councils of the Institution of 
Mining and Metallurgy and of the Institute of Metals, 
has made the following awards in respect of papers 
published in the Transactions of the Institute of Mining 
and Metallurgy and the Journal of the Institute of 
Metals for the year 1956: £120 to Dr. J. M. Fletcher, 
Dr. D. F. O. Morris and Mr. A. G. Wain for a paper 
on “Outline of a Solvent Extraction Process for the 
Purification of Niobium from Ores or from Ferro- 
Niobium” ; fifty guineas to Mr. J. A. Grainger for a 
paper on ‘The Deep Drawing and Spinning of Sheet 
Metal, with Particular Reference to Non-Ferrous 
Materials" ; fifty guineas to Mr. J. Fielding for a 
paper on “Rubber Pressing’. These awards are 
made from a fund placed at the disposal of the 
Oouncils of the-two Societies by the Directors of 
Capper Pass and Son, Ltd., for the encouragement 
of the publication of sciantiflo and technical papers 
dealing with processes and plant used in extraction 
metallurgy and on the subject of assaying and of 
papers and processes used in sll branches of the 
non-ferrous metal industry. 


Collaboration between Britaln and Norway In 
Atomic Energy Developments . 
Tua United Kingdom Atomio Energy Authority 

and the Norwegian Institute for Atomio Energy have 
recently signed an agreement for co-operation in 
connexion with the Norwegian Halden Reactor 
Project. This project is concerned with an experi- 
mental reactor, scheduled to start operation early in 
1958, which is designed to uoce steam 
suitable for wood-pulp mills and o industrial 
uses. The United Kmgdom Authority has undertaken 
to ply the initial charge of uranium fuel elaments 
for the reactor. The Norwegian Institute and the 
Authority will also co-operate in & research programme 
with the view of developing suitable fuel elementa 
for later charges for the reactor. The agreement 
provides for the Authority to have access to the 
reactor design and to the operating experience 
obtained from this important experiment. 

The Meteorological Committee 
Tua Secretary of State for Air, Mr. George Ward, 

M.P., announced in the House of Commons on 

June 28 last that he had a recommendation 

of the Brabazon Committee that the Meteorological 

Committee, which was formed in 1919 and included 

representatives of various departments with & user 
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interest in meteorol , should be replaced by an 
advisory committee all members of which should be 
outaide the Government Service. The new Com. 
mittee will keep under review the progress and 
efficiency of the Meteorological Office and the broad 
lines of ita current and future policy. It is constituted 
as follows: Lord Hurcomb (chairman); Sir Austin 
Anderson; Sir David Brunt; Sir Charles Normand ; 
Colonel N. V. Stopford Sackville. 


Element 102 


ErmwmwT No. 102, for which the name 'nobellium' 
has been proposed, was recently synthesized by a 
joint Swedish, American and British team at tho 
Nobel Institute for Physics in Stockholm (see Nature, 
July 20, p. 120). It has been announced that there 
will be a special meeting of Section B (Chemistry) of 
the British Association, on September 9 at 2.80 p.m., 
when Mr. H. A. O. MaKay and Dr. J. Milsted, of the 
Atomic 


oll Consumption In the United Kingdom 


FrgURBe recently published by the Petroleum 
Information Bureau (U.K. Petroleum Industry 
Statistios relating to Consumption and Refinery 
Production, 1955 and 1956. Pp. 10. London: 
Petroleum Information Bureau, 1957) show that, 
despite petrol rationmg and restrıctuons during the 
October-December quarter due to the Sues crisis, the 
oil ion in Britam for 1956 roee considerably 
to & total of 25,233,049 tons, representing an increase 
of 8-5 per cent over the 1955 figure. Fuel oil. 
deliveries, chiefly for oentral and steam 
raising, showed an increase of nearly 16 per cent 
compared with the ious year. Gas/diesel oil con- 
sumption increased 10-5 per cent. Motor spirit, at 
6,823,054 tons, represente only a 1-8 per cent increase 
over 1955, and it is mteresting to note that in the 
last quarter restrictions only accounted for & 1-2 per 
cent fall. The demand for burning oil increased by 
20 per cent. All other petroleum producta showed 
Increases, with the exception of vaporizing oil which, 
at 574,175 tons, represented a fall of 16-7 per cent. 
Motor spirit produced by low-temperature carbon- 
ization amounted to 8,638 tons, which is a slight 
Increase over the 1955 figure; motor and aviation 
spirit produced by hydrogenation, at 84,114 tons, 
represents & fall by comparison. Reftned benrole, at 
314,489 tons, is a substantial rise on the 1955 total. 


Trade Fairs and Exhibitions 


A BnaoADSENET on “Trade Fairs and Exhibitions” 
(No. 411. . 109-140. 3s. 6d. net), issued by 
Political and nomio P ing, is oonoerned with 
British sales and prestige After considering 
briefly in succession international exhibitions (espeoi- 

the ing Brussels Exhibition, April to 
October 1958, the total cost of which to Britain is 
expected to be £1-2 million, including up to £400,000 
from the Exchequer), trade fairs and international 
trade fairs, the broadsheet discusses the problem of 
selling British goods overseas, before considering, 
finally, what future British policy should be. The 
great disadvantage ef fairs for highly indus- 
trialized countries is b the range of products ig 
now so great that no general fair, however large, can 
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show them all. There is a strong case for ter 
Witerustlofial canadian Beisel: wade fum; whether 
general or specialized. Britain at present is without 
an up-to-date exhibition oentre offermg amenities 
comparable with those available in many Europeen 
countries. Conmderation is now being grven to the 
possibility of the British Industries Fair at Castle 
Bromwich becommg the first British general inter- 
national trade fair. However, Political and Economico 
Planning argues strongly that the London aree is in 
many ways more suitable, and suggesta that the 
Orystal Palace, Olympias and Earls Court sites should 
be fully considered. It is important that early 
decisions should be reached on the part which inter- 
national trade fairs should play in Britam in the 
future, and the broadsheet suggests aleo that there is 
& case for an executive body, representative of both 
Government and mdustry, to finanoe &nd deel with 
the diffloult question of British pavilions at trade 
fairs which are organized on the national pavilion 
pattern. 


International Council of Sclentific Unions 

For all that i$ , the 1957 Year Book of 
the International il of Scientific Unions (pp. 
i+72. London: International Council of Scientific 
Unions, 1957) is among the most modest of annual 
reports. The calendar of meetings for 1957 arranged 
by the thirteen international scientific unions which 
make up the International Council alone makes 
fascinating reading; the truly international nature 
of the organisation 1s shown by the list of countries 
belonging to the different scientiflo unions. Forty- 
two countries, includmg the U.8.8.R. and Rumania, 
belong to the Internationa. Council; even more 
encouraging is the fact that forty-seven countries, 
including the People’s Republic of Chima and Hun- 
gary, belong to the International Union of Geodesy 
and Geophysics. The Yearbook also contains a list 
of all members of commismons and important oom- 
mittees of the different organisations, the text of the 
agreement between the International Council of 
Scientific Unions and Unesoo and reports on activities 
during 1955-56. 
Conference on Ethology and Comparative Psycho- 

logy 

Barwean July 9 and August 3, a conference was 
held at the Oenter for Advanced Study in the 
Behavioral Sciences, Stanford, California, the dae 
of which was to facilitate the exchange of i 
between representatives of ethology and comparative 
psychology. No formal programme or agenda was 
drawn up in advance of the meeting and no ‘papers’ 
in the usual sense were preeented.. Hach participant 
reported resulte of his more recent investigations. 
This took approximately two weeks; the second 
half of the conference was given over to the discussion 
of general theoretical issues such as the use of formal 
and physiological genetics m the interpretation of 
behaviour, the ontogeny of behaviour, the role of 
physiology in behavioural theory, Phylogenetic 
differences in motivational systems, ‘drive’ as a 


ethologi 


unstructured series of meetings, and because each 
participant wes promised that he would not be 
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required to produce any publishable paper, the 
resulte of the conference will not appear in print. 
However, intangible results were numerous and 
important, and each contributor felt that his own 
thinking and research would benefit greatly as a 
consequence of the discuseiong. The expenses of the 
conference were defrayed by the Center. ; Those 
taking part were: Gerard Baerends (University of 
Groningen), Frank Beach (Yale University), Harry 
Harlow (University of Wisconsin) Donald Hebb 
(McGill University), Eckard Hess 


of Reading) 


Fungal Saccharification of Potato Mashes 


Smur-PiLOT plant experiments on the gaccharifica- 
tion of potato mashes by means of fungal preparations 
are described by K. Beran, M. Burger 8. Zelenka 
in Folia Brologica (3, 80; 1957), the journal of the 
Academia Scientiarum Bohemoslovenioa. Tho sao- 
charification was effected by using a combimation of 
preparations of Aspergillus niger and A. oryras and 
of 4. niger alone. No special technological difficulties 
were met, and it was not necessary to add malt to 
the mash. The mashes saooharifled by the fungal 
preparations were more fluid than those saccharified 
with malt. Liquefaction was normal when A. niger 
alone was used. The yield of aloohol from mashes 
saocharified with the fungal parations was greater 
than from mashes i with malt and was 
inoreased still further by using a suitable strain of 
yeast. When using a preparation of A. niger, the 
higher saccharifloation ture (65° C.) and the 
lower pH (4-5—5.0) prevented the develo t of 
infection, both during saccharification and also, as 
regards the pH, durmg fermentetion. The quality of 
the crude alcohol obtained was the same, whether 
fungus or malt was used. As a result of the sao- 
charifloation activity of preparations of A. oryzae, 
galactose was released during fermentation. 


Visual Deficiency Symptoms In Rubber 


E. W. Borrs-JownBs has made a useful contribution 
to our knowledge of the visual symptoms in Hevea 
brasiliensis of deflorenaies in macro- and mioro- 
nutriente (J. Rubber Res. Ins. Malaya, 14, 498; 
1956). These symptoms, which are briefly desonbed 
in the text and are excellently illustrated in colour 
and by photographs, were obtamed in seedlings 
grown in pot sand culture. Many of the deficiencies 
deeoribed, for example, those of , have not 
been encountered in the fleld, but others, for example, 
of magnesium, are of common occurrence. As the 
author implies, the whole question of deficiency 
symptoms is one that needs to be approached with 
some caution; but work of the kind now under 
consideration has done much to clarify the situation. 
Thus, whereas the symptoms of magnesium deficiency 
are so diagnostic as not to need confirmation by 
chemical analysis, those due to shortage of calcium 
are ill-defined and oall for supporting analytical 
evidence. The materials used were seedlings of olone 
d or clone PB 86. Deficiency symptoms now 

ustrated and described, but not previously pub- 
lished, include those of calcium, boron, copper, sino 
and, in part, sulphur. 
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Molybdenum Nutrition and Free Amtno-Acids In 
Tomato 


J. V. Possanranam has obtained some interesting i 
resulta m an investigation of the effect of moly 
denum on the content of free amino-acids and amidea 
in tomato plants (Austral. J. Biol. Sci., 10, 40; 
1957). The plante, which had been cultured in the 
absence of molybdenum, were provided with molyb- 
date, and the changes in the relative 
amounts of the free amino-acids and amides were 
followed over an experimental period of four days. 
Quantitative paper chromatography was used for 
ae the ee dama free amino-acids and 
ami resulte being expressed on a -wei 
basis. Changes in the concentrations pepe peas 
individuel amino-acids occurred within four hours of 
applying molybdenum. Large moreases in the oon- 
centration un aspartic acid, glubemio acid, glycine, 


declmes. A different pattern of change was shown 
by the two compounds f-alanine and y-amimo- 
butyric acid, both of which decreased in concentration 
soon after molybdenum was applied. The resulta of 
this investigation are discussed in relation to the 
pathway by which the producta of nitrate reduction 
Mathematical Colloquium at University College, 

Cork 

ABOUT thirty delegates from Irish universities, the 
Dublin Institute for Advanced Studies and the Irish 
Civil Service attended a mathematical colloquium at 
University College, Cork, during July 10-12. Profs. 
M. H. A. Newman and G. Temple gave short courses 
of lectures on mathematical logic and the theory of 
distributiona, and splinter groups in algebra, j 
and applied mathematiœ were also organized. It is 
hoped to arrange an Irish mathematical colloquium 
at regular intervala m future. Inquiries should be 
addressed to the ixi ; Cork Mathe- 
matical Oolloquium, Department of Mathematical 
Physics, University College, Cork. 
Forestry and the United Nations 

Ax interesting and informative article on the forest 
work of the Food and Agricultare Organization of 
the United Nations by Sir H. Beresford Pierce 
appears in For (30, No. 1; 1957. Oxford 

niversity Preas). Forestry is one side only of the 
work of the Food and Agriculture Organization, 
which has five divisions—agriculture, eoonomioe, 
nutrition, forestry and fisheries. The forestry work 
is of a world-wide order, so as to reach backward 
countries where the aims and objects of soientiflo 
forestry are unknown or neglected. The Organization 
keeps in touch with the needs and wishes of govern- 
ments all over the world through a number of regional 
Commissions, including the European Forestry Com- 
mission based on Rome, the Neer East Commission 
based on Cairo, the Latin American Commission based 
on Rio de Janeiro and the Asian Paciflo Forestry Com- 
mission based on Bangkok. Because of its special 
problems there is also a sub-Commiasion for the 
Mediterranean area. There ia no commission as yet 
for North Americe, nor for West Africa south of the 
Sahara, although the latter is a region where there 
is much to be done in the f: line. 

A World Forest Inventory, which has been one of 
the objects of the forestry work of the United 
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Nations, was first completed in 1948; the second, 
an appreciably better asseaament, appeared in 1953; 
and a third is planned for 1958. 


Announcements 


Da. Rianarp E. Suors, of the Rockefeller In- 
stitute, has been awarded the George M. Kober 
Medal of the Association of American Physicians for 
his work on the occurrence of animal viruses. 


Paor. W. E. Moxrow, professor of textile tech- 
nology in the University of Manchester, has been 
awarded the Warner Memorial Medal for 1957 of the 
Textile Institute. The Warner Medal is awarded in 
recognition of outstanding work in textile science and 
technology, the results of which have been published, 
and particularly for work published in the Journal 
of ths Textile Institute. 


Pror. R. CruloxsHank, principal of the Wright- 
Fleming Institute of Microbiology, St. Mary's Hospital 
Medical School, London, has been appointed pro- 
fessor of bacteriology in the University of Edinburgh. 


A GzWNHRAL meeting of the Association of Applied 
Biologists will be held in the University of Leeds 


duri 18-20. Particulars can be obtained 
Mum uk aw Reg Department of Agriculture, 
The University, Leeds 2. 


THs next meeting of the Photoelectric Spectro- 
metry Group will be the ninth annual general meeting 
and will take the form of & joint meeting with the 
Photobiology Group to be held in the Old Medical 
School, University of Liverpool, on September 26. 
The subject of the meeting will be ‘The py 
of the Natural Pigments”. The Photobiology Group 
will also meet on the followmg day. Details can be 
obtamed from the Honorary Secretary, Photoelectric 
Spectrometry Group, 56 Arbury Road, Cambridge, 
or from the Honorary Secretary, Photobiology Group, 
Chester Beatty Research Institute, Canoer 
Hospital, Fulham Road, London, B.W.3. 


A OONFERENOE on the Rheology of Disperse Sys- 
tems, organized by the British Society of Rheology, 
will be held in the Natural Sciences Building of the 
University -College of Swansea, Singleton Park, 
Swansea, during September 19-21. Accommodation 
has been arranged at the University hall of residence. 
Further details can be obtained from the Hon. 
Beoretary of the British Society of Rheology, Mr. N. 
Wookey, 52 Tavistock Road, Edgware, Middlesex. 


of America and the Institute of Management Sciences 
(New York), and will be held in Oxford during 
Beptember 2-6. About 250 delegates from twenty 
countries are expected, and reprints of the papers to be 
presented have been prepared. The Conference 
Secretary is Miss B. Kornijzer, 6 Gray’s Inn Square, 
London, W.C.1. 

EeratumM. In the communication entitled ‘The 
Free Energy of Hydrolysis of Adenosine Triphos- 
phorio Acid” in N. of June 29, p. 1850, the factor 
10* was omitted from ool. 8 of the table. The equi- 
librium constants for the hexokinase reaction should 
read 1-380 x 10? and similarly down that column. 
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NEW RESEARCH HEADQUARTERS OF THOMAS HEDLEY AND CO., LTD. 


By Dr E. R. WILSON 


Ta new Research Headquarters of Thomas 
Hedley and Oo., Ltd., at Longbenton, Newcastle 
upon Tyne, officially by the Duke of North- 
umberland on June 14, is the result of the post-war 
expansion of the Company's Research Division. Only 
eight years ago, in 1049, modern laboratories were 

alongmde Hedley’s factory in Cry Road, 
Newoastle. Binoe that tme the Research Division 
has grown rapidly, and with the formation of a 
new Basio Research i i 


be required. The 45-acre site at Longbenton was 
chosen because it had the advantages of being out 
of the City and yet still accessible to publio trans- 
pon and utilities, and it provided room. 
or future expansion. The new Heed- 
Gen E E ee 
). j 
. The new building houses the departmente con- 
ct research and development of 


cerned with 
both washing products and edible . Hedley 
makes a sharp distmotion between basic research and 


applied research, and (by the Company’s definition) 
the nature of the work carried out m the new labor- 
atories is applied research. The basio research for 
the Company contmues to be carried out at the City 
Road laboratories, where the Basio Research Depart- 
ment has expanded into the space vacated by the 
applied research groups as they moved to Longbenton. 

Although the Co 


research that 18 


work normally begins at the test-tube stage. From 
here i 


and 
properties, to gmall GPR eh pilot plant equip- 
ment, and finally to -oale continuous-process 
pilot plant equipment which duplicates all conditions 


With the exception of the rear east-west blook, 
which houses the pilot plant area, the building is 
p in It is anticipated that the remainder of 
the Research Division now at City Road will eventu- 
ally join the group at Longbenton, and allowanoe haa 
been made in the design for future expansion. 

The front block is arranged so as to have executive 
and administrative offloes on one aide of the corridor 
with laboratories on the other side. In these labor- 
atories, graduate chemists and their technical 
assistants carry out the product research work for 
the Oompeny. Their purpose is to formulate all of 
the Company’s products so that each in ita flald will 
be entirely acceptable to the consumer for per- 
formance and appeal. That this can be an 
complex tion is illustrated by the fact that a 
synthetic t granule, for example, normally 
contains as many as twenty different chamical oom- 


Tepresent improvements which are not only detect- 


: " ay, - t-g 


CS 
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able by sensitive laboratory testa but also easily seen 
by the final, lees exact consumer, the laboratories 
molude a research and a research bakery. 
In the research laundry facilrties have been installed 
which enable the scientist to seb up every conceivable 
condition to duplicate domeetio washmg procedures 
for experimenital purposes as well as to study all 
types of innovation, such as new washing machines, 
as they appear on the market. The same ides is 
behind the range of equipment in the research bakery, 
where all the problems confronting the baker can be 
duplicated and studied, and new shortening formuls 
and recipes for the bakery trade formulated. 

The back, east-west block houses the pilot plant 
area and the development laboratories. Approx- 
imately one-third of this two-story area is clear from 
floor to roof so as to accommodate the larger piot- 
plant equipment. Smaller pilot-plant equipment is 
located under the mezzanme floor which covers the 
remaining two-thirds of the building. The mezzanme 
floor itself has offices and laboratories on both sides 
of & central area which is equipped with benches, 
fume hoods and smaller pieces of development 
equipment. 

In these laboratories problems vary considerably 
In magnitude. For , the chemist may be 
synthesizing previousl own compounds to test 
as detergents. Simultaneously, he may be developmg 
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a new chemical process for manufacturing a detergent 
on & commercial soale, or developing & new formula 
to meet certain desired ormance characteristics. 
He 18, m effect, responsible for both the generation 
of 1deas leading to new producta and for the develop- 
ment of thoee ideas from the laboratory bench 
through the pilot plant to the factory. 

In order to carry out such & programme, facilities 
include an area under the mezzanine floor for an 


on-the-job construction of all new pilot plant and 
t. The north-south oo 


temperature 

additional product research laboratories. The build- 
ing also dontams, ın the front east-west block, & 
technical library which is an extenmon of the mam 
library in the Basio Research Department in the 
City Road laboratories. Also provided are a hospital 
suite and a large, pleasant dining room together with 
& modern kitchen. 

Approximately 230 of the Research Division's 
staff of 300 are at work in the new building, which 
cost more than £500,000 to build and equip. At the 
a on the production side of Hedley’s 

i , one person out of every five is engaged in 
some form of research. 


HATFIELD TECHNICAL COLLEGE 
By Dr. W. A. J. CHAPMAN 


ATFIELD Technical College has just com- 
pleted the first five years of its existence. 
The College is & unit in the plan for Hertfordshire 
which includes senior colleges at Letchworth, Hat- 
field and Watford, associated with a chain of colleges 
of further education. When the plan is complete, 
Hatfield will have close ties with colleges at St. Albans 
(4 miles), Welwyn Garden City (8 miles), Hertford 
(8 miles) and Barnet (8 miles), to offer a compre- 
hensive service for the central portion of the county. 
The Oollege was conceived in 1947 to be on a ninety- 
acre site to the south of Hatfield to Hert- 
fordshire County Council by Mr. A. 8. Butler, at that 
` time chairman of the de Havilland Company, Ltd. 
An interesting feature of the preliminary planning was 
the almost complete absence of any organized service 
of further education in the area upon which estimates 
of accommodation could be based. For many 
previously the de Havilland Technical School at 
Astwick Manor had been providing the academio 
facilities for the Company’s apprentices, and latterly 
the County Council participated in ita work. The 
remainder of the population in the area sought their 
educational facilities in London, to which transport 
facilities are good. 
The work on the started late in 1948 and 
ib was opened for classes in 1952 as the first com- 
new oollege erected after the War. Tho 
is of modern design with the acoommodation 
on a single floor except at the front where, due to a 
sloping site, the upper floor is on the level of the rest 
of the building. The construction is of a framed 
semi- character with a reinforced concrete 
frame and brick in-fllimg. This form of construction 
was dictated by the shortage of steel prevalent at 


Principal 


that time, and the bulk of the concrete frame mem- 
bers were manufactured at & plant set up a few miles 
from the site. The accommodation originally planned 
included facilities for engmeermg, smence, building, 

commerce and social and professional studies; but 
about 1950, durmg the course of erection, the wing 
containing the science laboratories was subjected to 
an econom: ae ee E com 


conversion of seman greet aoco ion and beri 
the start of science work until January 1953. 
When classes commenced, except for small numbers 
of A-F.R.AeS. studente, the most senior work m 
operation was for the third year of the Ordinary 
National Certifloate in engineering by a feed from 
the de Havilland Technical School which, by an 
arrangement with the Ministry of Education, was 
cee dd dees. was conducted 
in the two ta of works and production and 
technical and design, with emphasis on manufacture 
. The electrical work was 
according to iia 
jas. From the beginning, 
was conducted at 
a Gulls of ise Gin cation ad Wie emt Magi of 
Arr merc eanta cantar WOE th all Tn 
up to intermediate ork im all faculties 
other than commenced at the first year 
of studies with a year’s delay in any serious work in 
The growth of the demand on the College and its 
Se a ee Mei 
The was probably stimulated by, 
the development of the new towns at Hatfleld and 
Welwyn Garden City, and the increases in population 


iv 


. Imes, excites comment, and this one waa no 
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taking place in other parts of Hertfordshire, but no 
doubt the mam impetus was the spirited interest 


the imolusion of a large proportion of governors 
representing industry, commerce and the universities, 
while the representatives of the County Council them- 
selves were men and women with wide ienoe of 
the sort of problems with which the new College was 
likely to be faoed. 

In addition to the guidance given over the years 
by the Governing Body iteelf, each department set up 
an advisory committee consisting of representatives 
of the industry concerned with particular technologies. 
The influence of these committees has been im- 
measurable. Busy executives have given up ther 
leisure time without stint, and the confidence they 
have shown through this work has been an inspiration 
to the staff of the College. 

Experience in an entirely new buildmg, devoid of 
any tradition and in an area lackmg anything in the 
way of precedent, has necessitated a few adjustments 
during the course of development. The initial plan 
of the head of a department, acting as academic 
registrar, proved to be impracticable and the oom- 
merce and social studies were merged into one, 


releasing the head of the former to take the post of 


academic registrar. The rapid growth of electrical 
engineering necessitated the formation of a separate 
department and some internal adaptations to provide 


Visitors have come from all parts of the world, in 
some instances to make a very close study of the 
design and layout. Those who have been im the 
Co during these past five years have appreciated 
the thought that went into ite design and, now that 
the surroundings are mellowing, its charm and suit- 
ability for ita function. In some respecta, it Boon 
found to be $oo small to do all that waa but 
ib has lent iteelf readily to minor adaptations to meet 
the changmg demands of industry. The completion 
in the next two years of a new block which includes 
mainly laboratories, classrooms and more hbrary 
accommodation will give that extra space which at 
present is lacking. 

At the end of five years the College is now estab- 
lished on a firm basis with a full programme of Higher 
National Certificate and Diploma work in engineering, 
building, management and chemistry and fal City 
and Guilds courses in various subjecta. The College 
has & part-time degree course in aeronautical and 
electrical engineering and sandwich courses are being 
developed with a view to & future application for the 
Hives award. The recent visiting party from the 
Royal Institute of Chemistry is to recommend ap- 
proval of courses for Perte I and II of the A.R.I.C. 
examination. The arrangements being made by 
the Governors and the Authority, for a number of 
neighbouring colleges of further education, will result 
in all work of intermediate standard being taken out 
of the Oollege within a few years. By ite character 
and setting, together with the traflition it has already 
etbamed, ne Coe eee eee ue 
that this stage will involve. 
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MODERN ANALYTICAL 
CHEMISTRY IN INDUSTRY 


the increasing interest in scientific sym- 
ia and congresses one sometimes wonders 
wherein lies their attraction. Is it the attractiveness 
of the venue, the brilliance of the speakers, the 
interesting or topical nature of the subject-matter or 
is it & mere thirst for knowledge? Certainly the 
Oongreas on ‘Modern Analytical Chemistry in 
Industry", organised by the Scottish Section of the 
Society for Analytical Chemistry and. held in the 
Univ r of Bt. Añdrews during June 24-28, had all 
these ities and was an outstanding success. Three 
hundred delegates eee and many more appli- 
cations had to be refused. The Congress was remark- 
ably well organized, and the organizing committee, 
consisting of Dr. Mariai E C E 
(secretary), Mr. J. Brooks, Mr. H. O. 
ir and Mr. A. F. Wiliams, had not only planned 
well but continued to give themselves unsparingly to 
the smooth running of the Congress and the 
comfort of the delegates. 

The lectures were divided into three sections, 
dealing respectively with analyses in modern indus- 
try, the application of some newer analytical tech- 
niques in industry, and developments in &nalysis for 
new problems in industry. Each section was prefaced 
by & special lecture, the lecturers being Dr. J. Craik, 
chairman of the Nobel Division, Imperial Ohemical 
Industries, Dr. E. B. Hughes, chief chemist of J. 
Lyons and Oo., Ltd., and Prof. G. F. Smith, Univer- 
sity of Illinois. Altogether, there were twenty-three 
lectures spread over eight sessions, each session being 
presided over by one of the following well-known 

sacs at E aga? Prof. E. L. Hirst, Dr. 

. W. Melville, D. Trail Dr. R. Belcher, Prof. 
D: 1E R. Barton, De, C. 12 Wien, Dr D. W. Kent 
Jones and Dr. Magnus Pyke 

The Congrees wag opened by Dr. Magnus Pyke, 
who referred to the changes taking plaoe in 
analytical chemistry. There was & bamo change, the 
unoovering of the knowledge of the physical world 
and particularly the unfolding _ of the nature of 
atomic structure, bringing a simplicity to the under- 
standing of the diverse elements. A second change 
was the increasing use of physical instrumente to 
meesure the progrees of chemical reactions. While 
these needed to be supervised by an analyst under- 
standing the operating principles of the instrumenta 
and the chemistry of the reactions which they 
interpreted or measured, their tion could be 
entrusted to a young girl. A third came from 
changes in the chemical industry with ite trend 
towards continuous operations and automatic control. 

Dr. J. Craik then opened the first group of lectures 
with his introductory lecture on “Analytical Chem- 
istry in Industry". He streased the help given to 
analysis by new techniques and by the development 
of instrumebtetion, help in overcoming limitations 
of man- and in enabling problems to be solved 
which could not have been undertaken by the older 
classical methods. For example, the analysis of glycerol 
had been greatly simplified and speeded up by adopt- 
ing the sodium metaperiodate method. Even simple 
volumetric procedures such as the determination of 
sulphuric acid, nitric acid and nitro compounds could 
be improved by the use of automatic titrimetere. 
The use of some of the newer techniques had also 
stimulated research into the behaviour of existing 
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instruments ; for example, the use of gas chromato- 
graphy had greatly increased our knowledge of the 
behaviour of katharometers. Dr. Craik oonmdered 
that any large industrial organization needed an 

i research group, for problems were oon- 
tmually arismg having no standard solutions and for 
whioh new techniques might be needed. 

Following this lecture, Dr. G. R. Davies (Chemical 
Research Laboratory) dealt with some of the 
analytical research carried out by various stations of 
the D of Scientiflc and Industrial Research. 
Partioular attention was directed to the work of the 
Building Research Station in applymg differential 
thermal analysis to the study of building materials, 
to the development of automatic methods of determm- 
ing dissolved oxygen by the Water Pollution Research 
Laboratory and to the studies of the Ohemuoal 
Research Laboratory on morganic chromatography. 

Analytical methods in the ron and steel mdustry 
formed the content of the next two papers. In the 
first of theee, Mr. B. Bagshawe (Brown—Frrth 
Research Laboratories) directed attention to some 
of the many changes which had taken place m 
recent years. Specifications were more exacting, 
more elamenta were bemg determined and a much 
larger use was being made of organic reagents and 
of absorptiometric msthods. Co-operative research 
within the industry had led to the development of 
British Standard methods. Mr. Bagshawe then gave 
some examples Mes E Sat ear N 

o methods of stee ymis were dis- 
a by ui D. Manterfield (Steel, Peech and Tozer, 
Ltd.). The large tonnages of steel now bemg pro- 
duced called for rapid methods of analyses, and by 
spectrographic methods steel of all types, slags and 
some refractories could be rapidly analysed., Mr. 
Manterfield then dealt with photographic and direct- 
readmg instruments, eaea ihe inter by moand 
of the quantometer. 

Mr. R. C. Chirnside (General Electric Co., Ltd.), in 
discussing the contribution of analysis as a research 
service to chemical problems in the electrical industry, 
directed attention to the wide variety of materials in 
which the electrical industry had an interest. Glass, 
ceramics, certain metals and alloys represented major 
interests, but fluorescent materials, thermionic cost- 
ings, gemi-oonduotors, eto., had been developed and 
were manufactured. Much of the analysis carried out 
by industry was meaningless, Mr. Chirnside said, and 
still consisted m a catalogue of acidic and basic 
oxides. The analyst. should have a greater interest 
m his answers and m interpreting his results to 
others. The failure of the conventional presentation of 
resulte to represent & composition was demonstrated 
by reference to an ore containing copper and zino 
sulphides which could not be separated by flotation 
because they were present, nob as & mixture of sulph- 
ides, but as & complex as shown by &-ray diffraction. 
Further examples of the uses of many techniques 
in dealing with analytical problems were given. 

Physical methods of analysis used by the gas 
i were described by Mr. A. B. Densham and 
Mr. G. Gough (North Thames Gas Board). Mr. 
Gough dealt with absorption, emission and fluorescent 
spectroscopy and gave examples of their use. Mr. 

Densham then discussed the use of chromatography, 
lice tracers, polarography, X-ray diffraction 
and differential thermal 

Dr. G. M. Bennett (Government Chemist) gave an 
interesting review of the activities of his department. 
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In addition to the immense volume of revenue work, 
advice and servıce were provided for other Govern- 
ment departmenta. Dr. Bennett then deelt with 
some of the problems encountered in the revenue 
work, where the methods of assessing duty on alcohol, 
tobacco and sugar were all laid down by law. Topica 
dealb with by the non-revenue divisions were illus- 
trated by the development of methods for determining 
toxic gases in factory atmospheres, the analyms cf 
flours, nutritional and the identification of 
the cause of the outbreak of food poisonmg at 
Pontardawe m South Wales. 

The final paper in this first section was by Dr. 
D.C. Garratt (Boote Pure Drug Oo., Ltd.), who dealt 
with analytical developments in & tical 
laboratory. He instanced the analysis of metals by 
compleximetric titrations, by emussion spectroscopy 
and by flame photometry. Paper chromatography 
was used for assessing the activity of freshly prepared 
samples of insulin, msulin solutions and insulin zine 
suspensions. Alkaloids were separated quantitatively 
on columns of oxidized celluloge. 

The second group of lectures, on the application of 
some newer analytical techniques in industry, was 
introduced by Dr. E. B. Hughee's lecture on ‘ ‘Analysis 
and Food". Before the lecture he read a 
tribute to the late Dr..L. H. Lampitt, who had 
origmally been asked to deliver this lecture. Dr. 
Hughes began by saying that analyms was the back- 
bone of the food industry. There were chemical 
safeguards for the buying, proceasmg, cookmg and 
packagmg of food products. ‘he care required to 
prevent any variation in the products waa illustrated 
by the close control exercised during the manufacture 
of the large volume of ice cream and the miles of 
Swiss roll produced daily. Dr. Hughes then referred 
to the importance of controlled humidity in micro- 
ecological work, to the separation of the constituents 
of tea extracts by paper EE the uge 
of X-ray diffraction in routme analysis and research. 

In the next lecture Dr. R. L. M. Synge (Rowett 
Research Institute) discussed the application of some 
of the physico-chemical methods, which had proved 
useful for the analytical separation of smaller mole- 
cules, to substances of high molecular weight. 
Counter-current distribution and chroma y 
based on liquid-liquid partition were consi a8 
well as ion exchangers and solid adsorbents, mcludmg 
molecular sieve effects. A number of electrophoretic 
methods were described as well as procedures de- 
pending on differences in diffusion behaviour or on 


in Industrial Analysis” 
waa the tiile WF the panar hy My. M. Milbourn (Metals 
Division, Imperial Chemical Industries). Various 
aspects of this technique were dealt with, including 
the scope of the method and the directions in which 
future progress is needed. 
Dr. A. T. James (Medical Research Council), 
ing on “Analyses m Medical Research”, pointed 
out that there were few analyste in medical research. 
Hach research worker oerried out his own analytical 
work, for this varied with each problem. The general 
conduct of such & research was outlined and illus- 
trated from the work on hypertensin, on the antag- 


onist of dih; mycin and on the fatty acids 
derived from s0urces. 
Infra-red py was dealt with by Dr. A. E. 


Martin (Grubb, Parsbns and Co., Lid), who described 
the modern equipment available, including the less 
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expensive instruments of restricted range which were 
very suitable for analytical use, and also instruments 
for process control. ` The various techniques available 
and & number of interestmg analytical determinations 
were outlmed. 

An interesting account of the apploation of modern 
methods to the analytical problems of the og 
industry was given by Dr. J. Haslam (Plastics 
Division, Imperial Chemical Industries). Reference 
was made to chromatographio studies of hydrolysates 
from nylon and related producte, to the examination 
of gaara lasticizers in tyvinyl chloride and to 

the depolyuienisation of erspex’ and examination 
of the monomers by gas chromatography. 

In hus paper on “Modern Analytroal and 
the Rarer Metals”, Mr. A. R. Powell (odio. 
Matthey and Co., Ltd) showed how the increasing 
industrial use of these metals had celled for rapid 
methods of analysis. Lithium, rubidium and camum 
were conveniently determined by flame photometer, 
while spectrophotometry was useful in estimating the 
rare earths or the platmum metals. For that very 
important field of Analysis, the determination of 
trace impurities in pure metals, the examples chosen 
were platmum in palladium and arsenic in ger- 
manium. ‘The determimation of non-metallic im- 

. purities in metals was also mentioned. 

“Anatytieal “Reseatch inthe. Nobel Divisio of 
I.C.." was the title of Mr. A. F. Williams’s paper, 
and he showed that some of the problems encountered 
could only have been solved modem methods. 
Chromatography had been used to separate glyoerol 
from sugars, diphenylamme from ite nitro derivatives 
and to separate 2 : 4- and 4 : 6-dinitroreeoroinola from 
the mononitro compound, followed in the last case by 

polarographic determination. Analysis of mixtures 
of methyl chlorosilanes by vapour phase chromato- 


illingham Division, 
agence Analytical Control" E 
séadion to a close. Dr. Bradford dealt with the 
implications of the analytical service on the working 
process, the cost of analytical control, the difficulties 
of getting junior staff for routine analysis and the 

t development of instrumentation. The 
final objective was the linking of continuous analytical 
control on the plant to the actual Dr. 
Bradford then dealt with developmenta at B 
in automatic analytical Instruments ; where ee 
-physical methods were used, while im other oases 
analytical procedures were mechanized. Examples 

were given of the use for control analysis of auto- 
_ matio titrimetere, optical, mas and X-ray spectro- 
"meters and gas ‘chromatography. 

The third group of lectures was opened by Prof. 
GQ. F. Smith (University of Illinois), whose topic was 
“New Analytical Reagents in Industrial Plant Con- 
trol Operations". He pointed out that in spite of the 
emphasis on instrumental methods of analysis, wet 
chemical methods were still highly important. Recent 

years had sean an enormous development in organic 


these lines was slow because the analyst depended on 
the organic chemist to do this for him instead of doing 
it himself. Prof. Smith then gave examples of the use 
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of periodates, ceric salts and perchloric acid in analysis 
and said that these deserved. & wider use. 

In the absence of Mr. A. Bmales through ilmeas, 
the next paper, on the use of radioactive and stable 
isotopes m industrial and analytical problems, was 
given by Dr. D. J. Ferrett (Harwell). Ho first’ out- 
lined thoee properties of the nucleus which could be 
used for purposes, moeluding spm and 
mass, and followéd with a conmderation of equipment 
and of health hazards in dealing with tracers. ‘Lhe 
interaction of a stable nucleus with radiation could lead 
to attenusiion, radioactivity or secondary emission, 
and analytical procedures depending on these were 
discussed. Vacuum spark and isotope dilution methods 
of mags spectrometry were conmdered, while brief 
reference was made to nuclear magnetic resonance. 

Mr. D. A. Patient (Baird and Tatlock (London), 
Ltd.) then described the 'B.T.L. Analmatio’ range of 
automatic Instruments. 'lhree categories were ed 
with: (1) semi-automatic equipment i 
operator to prepare samples and work out the 
resulte; (2) equipment to cater for techniques 
involving the handling of & large number of discrete 
samples; and (3) fully automatic laboratories. 
aa E covered by three experte in this 

from Atomic Energy Authority a 
G. O. Barker, Mr. G. W. O. Mites and Mi HT 
Shalgosky). Mr. Milner briefty compared the various 
types of polarograph and then described a wide range 
of i-e: applications of the square-wave model. 

Shalgosky then dealt with the cathode-ray 
fie Shah sisti es 
and was well suited for routine analysis. Dr. Barker 
finally discussed the limitations of the square-wave 
polarograph and the methods being adopted to 
inorease ite sensitivity. 

Gea chromatography was mentioned in many lec- 
tures, but it was left to Dr. A. L M. Keulemans 
(Koninlijke Shell Laboratory, Amsterdam) to deal 
more fully with the subject, particularly in its applica- 
tion to the petroleum industry. Describing chromato- 
edd uu ee ee 
methods since the discovery of emission 
ho esud that ite teghniques had soon been used by the 
petroleum industry. The value of gas chromatography 
was illustrated by ite successful application to two 
problems : (a) the determination of impurities in oyclo- 
pentadiene ; and (b) the explanation of the presence of 
acetone in doubly distilled methyl isobutyl ketone. 

In the last paper of the Congres, ' Prof. C. F. 
Davidson (8t. Andrews) dealt with the geochamioal _ 
approach to prospecting. In prospecting for mineral 
deposits, the economic geologist had increasingly to 
direct his attention to sub-surface ore bodies hidden 
beneath tropical soils, forests, bogs and other oover- 
ing. In this search he was becoming more dependent 
on geochemical aids. Sometimes a metal might be 
found by the company it kept or by maga spectro- 

studies of absolute age. In other cases, 
sina os groundwałere, sirena or vegetation : 
reflecting the 


ane > could not-help 


might point to geochemical anomalies 
presence of a nearby ore-body. 
Looking beck on the 


.being impreesed by the keenness and enthusiasm of 


those who attended. Session after session, the lecture 

hall was crowded with eager listeners; discussions 

inside and outside the hall were on a high level and 

few who attended could have failed to 

knowledge which should prove valuable tn ater de em 
G. R. DAVIBS 
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ELECTRONICS IN AUTOMATION 


"Y^LEOTRONIO8 IN AUTOMATION" was the 
P title giyen to the British Institution of Radio 
Emngineerg Convention held m Cambridge during 
June 27-80. The philological challenge invited by 
the word ‘automation’ should first be answered. lt 
may be classed as an rtem of that vigorous technical 
alang which profitably acoompanies the advance of 
the specialized arte. Such words may start aa an 
adaptation or corruption of some accepted dictionary 
word but eventually acquire a specialized signifloanoe. 
The present word denotes the replacement of human 
operations by sutomatio systems in industrial and 
scientific processes. This tendency is not new, but 
the remarkable increase in ite tempo, which has 
recently been evidenced largely as a result of the 
introduction of electronic devices or concepts, may 
be interpreted as the beginning of a second industrial 
revolution. 

. The economic and social implications of this 
situation were discussed by the president, G. A. 
Marnott, in his opening address. His conclusions 
may be summarized in his remark that “The only 
gerious threat to the British economy and standard 
of living would be failure to take advantage of every 
possible aid from automation". 

The papers -were supplemented by an important 
though limited exhibition of a valuable 
selection of films bearing on automation and a range 
of visite. 


mation in the electronics industry. 

In, the first session the papers emphasized the 
i of the ferro-magnetio store, which seems 
likely to take over the memory function in computors 
to an overridmg extent. Another logical opera- 
tion which created great imterest was oonoerned 
with the automatic reading of typed or printed 

Sesion 2 presented convincing details as to the 
increasing importance of automation in the oontrol 
of machine tools ; for example, the operation of & jig 
borer from card or other digitally stored 
data. A problem associated with these operations is 
the accurate measurement of table movements. A 
new and interesting solution to this, the ‘Inductosyn’, 
was the subject of a separate paper. The oonstruo- 
tion of the ‘Inductosyn’ is relevant to Session 6, since 
the device amounts to & ‘resolver’ with accurately 
pri i i b D . 

The pepers presented in Seesion 3 were arranged 
in two the first dealing with the problems of 
instrumentation for the control of process streams in 
atomic energy projects and the uses of radioactive 


techni in process control, while the second dealt 
with proceas control of chemical plante from a 
more point of view. Automatic sampling 


meth are essential in atomic energy plante and 
involve the engmeering of laboratory methods which 
were degoribed in one paper, while two papers showed 
how the measurement of absorption of radiation 
provides methods of monitoring the density of ftuidg 
in pipes from outside or for controlling the level in 
vogels. In the field of general process control, the 
possibilities of programming the controller by means 
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of punched cards or by a computer were discussed 
in some detail. - 

Beeaion 4 emphasized that basically an automation 
system must depend on the inspection of ita final 
product and a paper in this sesmon was devoted to 
the special advantages of various devices. Other 
papers described the control of steel strip manufac- 
tare, and automatic ultrasonic and X-ray mspection 
techniques. The ultrasonic system employs scanning 
to speed up the inspection of castings, plates, ete., 
while image intensification of the fluoroscopic picture 
ia tpe ia many iidustaial prodesse. 

more title for Beæion 5 could perhape have 
fie Valente ios 


computor group embraced applications 
to the deaign of aero-engine controls, and the study 


ufacturing methods. The impor- 
tant subjeote of automatic valve production and 
automatic component production were excluded by 
complete disclosure to date of the giant Cossor 
printed wiring installation. There seems no possible 
doubt that printed wiring plus a limrted degree of 
printed component technique will take over almost 


teahni was shown, but it must be recognized that, 
severly cosa being small in relation to component 
costs, major economies oen be found o reduoing 
the latter. sa 

The discussion on these subjecta tended to limit 
unduly the economic aspects, with perhaps insufficient 
recognition of the technical and sociological advan- 
tages which the new techniques imply: 

L. H. BEDFORD 


^ 


TENSORS IN ELECTRICAL 
ENGINEERING: . 

RESIDENTIAL six-day course on ''Tensors 
in Electrical Engineering", organized by the 
Extra-Mural Department, was held in the University 
of Liverpool during the Easter vacation. The lectures 
were given in one of the University halls of residence, 
where the students were accommodated. Twenty- 
five graduates from industry, government establish- 

ments and universities and colleges attended. 
An introductory leoture was given by Dr. W. J. 
Gibbs, of the British T'hameon-Houston Co., Ltd., 
and sixteen leoturea were given by J. W. Lynn and 


. 970 


OC. V. Jones, from the University Department of 
Electrical Power Engineermg. Ample Spporunty 
for discussion was avaiable at the of each 
lecture, and Dr. Gibbs enoouraged and guided informal 
discussions each evening. The enthusiastic and often 
heated arguments which took place may be con- 
sidered as a measure of the success of the course. 

Since some of the students had no previous know- 
ledge of tensor analysis, the openmg lectures were 
devoted to the elements of matrix algebra and ite 
application to electrical blems. ‘The discussions 
showed that those to the subject was new. 
were impressed by the practical nature of the method 
in ite applications to numerical analyms. It was 
shown that the equation V = ZI oould be applied 
directly to complex orouite by replacing the quan- 
Hc. fand by the corespanding mativas The 
"use of compound matrices m obtaining the mverse of 
Z was explained and the delta-star transformation 
and Thevenin’s theorem were included as special 
cases of matrix transformation. 

The introduction of tensor analysis followed the 
general lines developed by Gabriel Kron, who in 1984 
made the first of his significant contributions to the 
mathematical treatment of electrical machines and 
networks by tensor methods. It was shown that the 
simple transformation of co-ordmates m geometry ar 
fleld analysis, 4¢ = C, 44, could be used m electrical 
systems for interóonnectmg the windings of machines 
and networks. The fact that power is invariant to 
such an interconnexion leads to the following equa- 
tions: Ie = Of Ie; Vp = Ob Vii Zyo = Za Oy OF; 
where the Greek affixes indicate quantities m the 
new system. Binoe static networks form a Holonomic 
electrical system, they can be analysed by tensor 
transformations. However, when wmdings are 
rotating with respect to each other they may have 
non-holonomic constraints, depending on the reference 
axes chosen. Some useful reference axes (such as 
those rotating with a synchronous flux wave) can be 
included only by use‘of non-holonomio equations. 
The general analysis of machines mvolves these more 
advanced concepts, which were next introduced. In 
particular, intrinsic and covariant derivatives of 
vectors and tensors are required. Streas was laid 
upon the work of Rioci, which showed that if m & 
differential equation which holds for 
Cartesian  oo-ordin&tee,. ordinary derivatives be 
replaced by intrinsio derivatives» and partials by 
covariant derivatives; then the modifled equations 
hold for general curvilinear co-ordinates. The appli- 
cation of this theorem'to electrical machinery is as 
follows. If the tensor equation of & stationary 
machine is 


i Va = Rap? + Log OP 
then han thA Concedo abating THA: oorrapindmk 


equabion is 


Vo aer + le 


where Lu is the intrinsic derivative and. 


yng omes 
The general machine equation then becomes 
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` e; Lr “a, " 
The different forms of Ëp a which ariveuiider differen . ] 


operating conditions and with different referanca axes ' 
were next introduced.” The’ terms arising because of 
non-holonomic constraints wete, studied à m detail; 


flexibiltty of these tensor dpplisahoas, due; to ‘Kron, 
are enn more dire cen . 


EM Q4 
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ROYAL BOFANIG. GARDENS, 
SKEW . M 
- ` REPORT FOR ot Bus | 


E i review of. the work “of the Royal Botanio 
Gardens, Kew, üüring.1950-follotvs the general 
pattern of earlier reporte (Kei? Bull, No. 1; 1957). 

the year Sır Etiward Bahsbüry, ‘who had been 
the director for thirteen years, retired and was suc- 
ceeded by Dr. George Taylor,-keeper of botany in 
the British Museum (Natutal~History). 

The Herbarium istaff, as usual, has dealt with a 
truly vast amount of material and has been visited, 
by some 4,455 
Commonwealth: and-other oduntries overseas. The 
report also records extensive and varied inquiries on 
botanical matters and the receipt of many 


"many of these from the , 


menta of planta. The work on sevéral floras has been : 


sustained and constitutes & notable effort in scholar- 


In the Department of Economic Botany the number 
of inquiring visitors has been greater than in the 
previous year. Inquiries cover a great deal of gróund, 
often. of an interesting and important character. It 
would be impossible in a short note to do more than 
touch on one or two pointe. The distribution of 
economic plante still ranks ag an important function 
of this section. The propagation of cacao was actively 
continued during the greater part of the year, and 
many plants were dispatched from the Quarantine 
House. These consisted chiefly of materials -odllected 
in Colombia during 1952 and forwarded to Kew in 
1954 via the Imperial College of Tropical Agriculture 
in Trinidad. Afber the required period of supervision 
in quarantine, the plante were propagated as rooted 
cuttings, which were sent on td’ the West Africa 
es a ee 

ing programme. It is noted that a variety of cacao 
from a widely different source, known -as Lafi 
No. 7 from Bamoa, has now been propagated and. 
distributed. Thé accu has arias ide iacet 
because of ite reputation for high yielding oapaorty 
and ite possible disease-resistance properties. Rooted 
have now beer sent to Trinidad, West 
Afrioa and Malaya for trials under differing oon-- 
ditions. The work of the Quarantine House in 
relation to banana problems follows the linea 
on in previous years. Special interest is attached to 
some varieties of the diploid Musa acuminata,- col.: 
lected m New Guinea and Malaya, which in due 


bourse will be used in the breeding programmis-in ` 


An important result of the work of the Jodrell ^ 
Laboratory is that a draft of practically the whole of 


P E ud ` P 
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a ra ace at pis 
fore thá'end of 1957; and tomal studies of 
other ocotyledons have published or are in 
‘progreas., The routine work ofthe Laboratory is oon- 
. 'cerned withthe very diverse, and sometimes 
materials submitted . for, ‘examination: im 1956 a 
piece of wood from,Herod’s palace at Jerusalem was 
4ound*to be: Juniperus, oxycedrus. 

The- report aleb deals : co ensıvely with the 
work i progresa m the "Gardens, including ite several 
sections from thé Arboretum tô the Tropical House. 

-It ooncludés with & record of Xhe papers published 
: See eae dM. a 
DO. ,W. WangpLAW 
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- .THE CIVIL SÉRVICE 
` REPORT FOR 1956-57 


~HE ninety-fipst- report off H.M. Civil Service 
Oommussioners,, covermg the period Aprl 1, 
1966-March 31, .1957*, àgam notes a decrease in 
the number of pandiähjes for the' open competitions 
of the administrative ‘class. Although the number 
of entries was the-lowest since 1049 and only thirty- 
three out of the : Yaoancies allotted to this 
competition were. "Aled, the embry. for the 1957 
competitions appears to-be-somewhat; both 
in number and in qualty:than that of 1956. To fill 
vacancies left by: the 1955 open competition, & 
supplementary competition for the admmistrative 
class was held inthe summer of 1956 to affer an 
opportunity to those who had remained at the 
universities for research, or had taken up other 
employment and had outstanding intellectual ability. 

Of the twenty-one candidates, the five who were 
succeasful had been, engaged in research or in univer- 
sity teaching since graduating. The limited oom- 
git for the administrative claas was somewhat 
more successful than in the previous year, and the 

results of the imnovations tried seam en 

Reoruitment to the statistician class remained di ult 
and the number oompetmg for the special depart- 
mental class declined further. The open competi- 
' tions forithe executive class produced enough recruita 
to flll the vacancies notified, but it was only the 
_ adoption of a new oornpetition based on the General 
Certifloate of Eduoetion that mamtained the level of 
recruitment among young people. The growmg 
proportion of women candidates in some competitions, 
‘particularly those for the executive and olerioal 
classes, suggests that the achievement of equal pay 
by 1961 js increasing the attractiveness for a woman 
' of :@ odrear in the Civil Service. ;,The method of 


, . continuous open competition was used for all acientiflo 


classes; and the resulta of the senior scientific officer/ 
scientific offloer competitions were relatively satis- 
- factory, especially in the senior grade, for which 
' rearuitment appears to be easier than that of scientific 
i . offloers of the quality and in the numbers required by 
departments. The greatest deficiency was in 

. posta for scientifle assistants, though a fair number of 
' the vacancies are being filled by temporary people 
Cee ES Teque 
to qualify them for the oompetitions. - 

7 eid dA AGE fee a e : Otvil Service Oommisaioners à 
' Kiationery Oros, 106 tue) u Mu sat epee 


3d. net 


NATURE, 


371 


"lio quss? dE candidi alban iad’ Dy ABS wel 
fellowship competition remams high, and the depart- 
menta concerned Appear to have been impressed very 
favourably by the work of those in the past. Of the 
twenty-seven fellowships offered this year, nine senior 
and thirteen junior fellowships have been awarded. 
Although the competition for patent exammers took 
a slight turn for the better, the number of vacancies 
is so large, and the problem of recruitment so difficult, 
that for & lmrted period candidates are being con- 
sidered who hold honours degrees in non-scientific 
subjects. It remains as difficult as,ever to recruit 
candidates with technical qualifications for the factory 
inspectorate. ‘Ihe information ‘work of the Com- 
mussion moreased both in volume and m complexity 
and an information offloer was appomted to o 
and develop it. The arrangement made in 1955 
whereby younger members of the administrative class 
act as lmks between the Civil Beryioe and their own 
colleges or universities appears to fulfll & real need, 
and the arrangement made in December 1956 for 
sixty undergraduates, representing moet of the 
British universities, to spend & week visiting Govern- 
ment departments also appeared to be & success. 


ACCIDENTS IN CHILDHOOD 


YEAR ago the European Regional Office of the 
World Health Organization asked & group of 
experte from many countries to consider how accidents 
in childhood could be prevented. In most countries 


1n Europe infant and child mortalty has been 


steadily decreasing in recent years, and in many 
places has reached significantly low figures. Deaths 
due to infections and nutritional disturbances have 
fallen to & level considered unattamable only a few 
years ago. Against this, the death-rate due to 
accidents remains high and for many types of 
accidents has increased. As disease becomes more 
effectively controlled, accidents are assuming & pro- 
portionately greater importance. In some countries 
they have become the chief cause of death in child- 
hood and adolescence and account for 30-40 per cent 
of all deaths m the age-group 1-19 years. Among 
certain groups of children, greater numbers are 
killed by accidents than by all other causes com- 
bined. This unenviable prominence of aocidents in 
child mortality throughout Europe is due to the new 
and dangerous hazards introduced into many homes 
and countries by modern technological progress. The 
spread of electrification, especially in rural areas, the 
introduction of highly potent insecticides, the m- 

Ser a a aot Due od reads 
Pepai for thmteenth- to fifteenth-century traffic, 
may be cited as examples. 

It is not only as a cause of death that accidents mn 
childhood are important. The number of non-fatal 
accidents is very much larger—100—200 times greater 
and by some estimates even more. 

In & preliminary survey the advisory group 
examined the main causes of accidents and at what 
ages they oocurred*. These showed that mortality 
from accidents is highest at the pre-school age, lowest 
among school children, and again somewhat higher 
in adolescence. Since the begmning of this century, 

* World prn PH Report Series, No. 118: 
Accidents in 2 Dasis for rae. raeg 
ondon s FLIE 8 Blationary Of Office, 1057 Du Bwim franc, 1s. Od.. 


372 


mortality from accidents has decreased for the pre- 
school group, remammg at almost the same level in 
the school-age and adolescent groupe. The decrease 
in pre-school age accident mortality took place in 
spite of a growing trafic accident toll, aa a result of 

deaths from drowning and burns and 
scalds. In school age and adolescence, the Increaamg 
traffic accident mortality cancelled out the decrease 
in deaths from other accidental causes. 

The main groups of fatal accidents in children are 
those caused by motor-vehicles, drowning, and fire 
and burns, the proportion varying from one country 
to another. Acoident mortality was found to depend 
upon the peculiarities of the situation in which the 

population was living. In some countries, for 
example, although the number of motor-vehiales in 
use 18 Tismg, the accident-rate is not increasmg m 
like proportion. 

Analysis by sex as well as age reveals important 
differences. The aggregate accident mortality ın the 
European region shows that the rates for boys are 
* double or triple those for girls at most ages. The 
least difference is observed at the younger ages. 
There ia & marked preponderance among boys and 
male adolescents of injuries aascciated with outdoor 
activities, and among girls of burning accidents 
caused through the wearmg of light inflammable 
clothing. 

Not unexpectedly, the group found that mortality 
date do not in themselves give a complete indication 
of frequenoy or of social and economic consequences 


of &ocidente. Morbidity data is required to com-, 


lement mortality statistics and to expose potentially 
us accidents. While mortality from &ooidentel 
poisoning is low in most countries, morbidity studies 
have revealed a high of accidental poison- 
ing. Morbidity studies also show that & certain 
attitude of carelesemess and mstebility of purpose are 
much more prevalent among those children who have 
had accidents. Children of this type often come from 
broken homes or problem families; their reckless- 
ness and-disregard of consequences is primarily a 
mental factor which may at times itself m 
physical behaviour resulting in unforeseen accidents. 
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The advisory group was unable to make detailed 
examination of the posible methods of preventing 
accidenta to children but, in prmoiplé, showed that 
the beses of &ocident prevention «fall into three 
categories: education; engineering ; regulation and 
law enforcement.’ At present much of the organized 
accident prevention work: for children in Europe is 
directed to traffic and road safety; such activities 
should be increased in view of the growing importance 
of motor-vehicles as a cause of injury to children. 
A substantial number of programmes should also be 
directed to safety in the home and ite vicinity and 
to the prevention of drowning accidents. Many of 
the organizations which at present limit their efforts 
to traffic-safety campaigns could with ad turn 
their attention to other hazards of childhood and 
undertake preventive. measures im-oo-operation with 
thoge who are primarily concerned with child welfare. 
In one country, for example, the pediatricians, 
working through their national and local committees, 
have been largely instrumental m. developing, in 
oo-operation with the ical industry, 
measures to mimimire hazard from aspirin 
E and, in co-operation with paint manu- 

, & standard for a paint which is safe for use 
on children's toys, furniture and interior surfaces. 
Pædistricians in some countries, because of their 
special interes) m the infant and pre-school child, 
have led the movement t€ focus attention on accident 
prevention in this age- least accessible to 
Organized tty education and yet the one with tho 
highest accident mortality-retes of childhood. Phys- 
icians who supervise thethealth of infanta and 
children, puble health nurses, nursery school 
teachers, and others with access to the family and 
homes of these small children, have begun to give 
guidance m accident prevention as a part of their 
instruction in child care. For some years past, 
schools in many countries have been giving traming 
in road safety. Some countries-provide instruction 
m swimming and first-aid and on the safe use of the 
bicycle. The use of the home safety check-list, taken 
home by the school-child, is & part of the safety 
programme of some school systems. 


RELATIONSHIP BETWEEN THE HYDROLYSIS OF ADENOSINE 
TRIPHOSPHATE AND OXIDATIVE PHOSPHORYLATION 


By W. C. HÜLSMANN and Pros. E. C. SLATER 
Laboratory of Physiological Chemistry, University of Amsterdam 


a recent preliminary communication! from this 

Bebondory n daa reported that liver ‘and hear? 
mitochondria contain four different enzyme systema 
which bring &bout the hydrolysis of added a adenosine 
triphosphate. Three of these systams, 
by their pH-optima 6:3, 7-4 and 8-5, were stimu- 
lated by dinitrophenol It was suggested that 
these three different adenosine triphosphatases might 
be related to the three dimitrophenol-sensitive phos- 

rylative steps in the respiratpry chain. An earlier 
ormulation’ of the oxidative phosphorylation was 


expanded into 


AH, +B+I2A~I+BH, 
AnI+X eX~I+A ` (2) 
X ~I + ADP + H,PO, œX +I +ATP (8) 
X-—I4HOU"D xr (4) 
Reaction (1) represents the hydrogen (or electron) 
transfer reaction in which energy is 
combination of the oxidized product with I; reaction 
(2) is an energy-transfer reaction ; while reaction (8) 
is the phosphorylation reaction. It is supposed that 
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7H 
Fig 14, The effect of pH, on the 


measured with : t E MEA (aurea 
ascorbeto (curve 3), su curve D curve 
1) as te. enigis (cure 4) eni pifirmaie (eue 

buffer, 0-06 um, 0 Al; glucose, 
001 M; adenosine ,9x103 A M 
eapxib a, e e ,$x10* M; 
tamium chlorlde, 0 03 AM; sucrose (except with ascorbate}, 
05 M; hexokinase 0 mgm. pro 

o (105 x 10 AI) was used only with ascorbate. 

of suba were: ascorbate,0 03 M ; succinate, 
0 05 M; DI-glutamate, M. Curves 1 and 2 represent the 
means of two experiments, in which both substrates studied 


Of two experimenta with two othar mitochondrial preparations, 
treated under hypotonte oonditions es described in ref. 6 


Fig. 1B. The pH-astirity curves of cach 

coloulated as described in the text 
reaction (4) is absent in intact liver mitochondria, 
but becomes very fast in the presence of dinrtro- 
phenoL Added adenosme trip is then 
hydrolysed by the reverse of reaction (3), followed 
by reaction (4). The three dimitrophenol-sensitive 
enzymes have pH optima characteristic of three 
different reactions (8), involving three different Is 
(I I, and I,). The same X could be. concerned in. 


enzyme, 
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Since reaction (8) in the forward direction is 
responsible for oxidative phosphorylation, this ex- 
planation implies that, in certam circumstances, 
the latter will show the same pH-optima. This 
would not be expected when reaction (4) is lacking, 
as in mtact mitochrondria, smce each molecule of 
AH, oxidized must then be accompanied by the 
synthesis of one molecule of adencame triphosphate, 
and the phosphorus/oxygen ratio would be inde- 
pendeht of the pH. When, however, reaction (4) is 
operative, the phosphorus/oxygen ratio of each 
phosphorylative step equals {rate of reaction (3))/(rate 
of reaction (8) + rate of reaction (4)), and be 
expected to show the pH-dependenoe of reaction (3). 
This has been found to be the case with heart mito- 
chondria (sarcosomes) which, in our hands, give 
ph orus/oxygen ratios appreciably below those 
fo with liver mitochondria. In the experimenta 
shown in Fig. 1, hexokmase was added to trap the 
, and go prevent reaction (8) 


The pH activity curves of the phosphorus/oxygen 
ratio (Fig. 1,4) show three peaks with glutamate (at 
pH's about 6-4, 7:4 and 8-5), two with succinate (at 
about 6-4 and 7-4) and one with ascorbate (6-3). 
The number of peaks corresponds to the number of 
phoephorylative steps associated with these three 
substrates, and the pH-optima for oxidative phos- 
phorylation are the same as those found for the 
dephosphorylation of adenosine triphosphate in the 
presence of dinitrophenol. This is very strong support 
for the suggestion of Hunter -and Lardy? that the 
two phenomena are related (see also ref. 4), and for 
the type of mechanism ted by equations 
(1)-4) above. Our findings disprove an 
alternative hypothesis for the mechanism of action 
of dinitrophenol, namely, that the unooupling of 
oxidative lation is a oonsequenoe of the 
increased hydrolysis of adenosine triphosphate. If 
this were true, phosphorylation would have 
minima not optima at pH’s where the hydrolyms ia 


optimum. 
Our results also enable us to locate the pH-optima 
of the three different tion reactions m 


oxidase end of the chain. The 
8-5 enzyme is found with glutamate, but not with 
succinate or ascorbate, and must, therefore, be 


all reactions. associated with the phosphorylation in the region of 
oe 
soe 
i .b 2 3 . Oo 
Respiratory uar oc — fpr— oyt Ed o — cyt nói a, — O, 
i CoA L+X fase PLEX 
Energy E : = : 
conservation i } } l 
succinyl-CoA Lant nex hex 
Phosphorylation i P enzyme* 8:5 enxyme : 7:4 enzyme > 68 
n ie ; i in 
A ATP ATP 
* Boo ref. 5.' 
(The following abbreviations are used: a-Kg, a-ketoglutarate ; DPN, diphosphopyridine 
nucleotide ; flavoprotein (digphorase); fpo, flavoprotein (succinic dehydrogenase) ; 
oyt., cytochrome ; coenzyme A; ATP, adenosine triphosphate.) 
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diphosphopyridine nucleotide which is not con- 
cerned in the oxidation of succinate or ascorbate. 
The 7-4 enzyme, which is found with both glutamate 
and succmate, but not with ascorbate, must lie 
somewhere in the middle of the respiratory chain. 
¢Although the oxidation-reduction steps in the 
respiratory aham which are linked with phosphoryla- 
tion are not yet definitely identified, there 1s moreasing 
evidence that they are located as in the accompanying 
scheme. (The role of cytochrome m the maim chain 
is stil doubtful.) The honzontal arrows represent 
the hydrogen (or electron) transfer reactions (1). The 
two seta of vertical dotted arrows represent the 
energy conservation and transfer m reactions (1) and 
(2), and the A oper ee reactions (3). The 
nature of I, I, and X remams completely un- 
known. In the gubetrate-linked phoephorylation with 
a-ketoglutarate, which 1s not affected by dinitro- 
phenol, coenzyme A takes the place of both J and X. 
The pH-activity curves of each phosphorylation 
reaotion are illustrated in Fig. 1,8. (Strictly speakmg, 
the curves in Fig. 1,B represent the effect of pH on 
the ratio {rate of reaction (8)}/{rate of reaction (3) + 
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rate of reaction (4)}. The curve marked I, is the 
same as the curve with ascorbic acid in Fig. 1,4. 
The curve marked J, is the difference curve :-between 
those with succinate and ascorbate in Fig. 1,4. The 
fact that curve I, shows a peak at 6-4 aa well as at 
7-5 1s understandable, amce it 18 probable that the 
phosphorus oxygen ratio ım the cytochrome oxidase 
step was higher when sucomate was substrate than 
when ascorbate and cytochrome c were used. In the 
latter case, it 18 necessary to use swollen mitochondria 
and added cytochrome c. The curve marked I,, the 
difference curve between those with glutamate and 
sucomate in Fig. 1,4, shows a particularly sharp 
peak at 8-5. 

Further details will be published later. 
1 Myers, D. K, and Slater, H. O., Nature, 179, 368 (1057). 
"Slater, H. O., Nature, 178, 075 (1953). 
* Hunter, F. E, 1n ‘‘ Phosphorus Metabolism", 1,207, edit. by MoElroy, 

W. AL, and Glass Bentley Johns + Hopkins Press, Baltumore 

m "Lardy, H. Å., and D. Bui. Oe Chem., 801, Q1, 357 
* Cooper, O., and Lehninger, A. L., J. Biol. Ohem., 394, 561 (1957). 
' Kantnan, 8., Guvarg, 0., Con, O., and Ochoa, B., J. Biol. Chem., 


‘Slater, H. O., Nature, 174, 1148 (1964). 


TERMINAL GROUPS OF TOBACCO MOSAIC VIRUS 
NUCLEIC ACID 


a 


N ribonucleic acids the nucleotides appear to be 

held together by phosphodiester Imks between the 

3’ and 5’ carbons of adjacent sugar residues?. The 

polynucleotide chams thus formed may be terminated 

with a single phosphoryl residue in either of two 
ways as shown diagrammatically m (I) and (II). 


2 8' 4' 6' 
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Base 1’ Base 1’ 2 8’ 4° 6° 
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According to the theory of Brown and Todd’, 
compound II on hydrolysis with alkali splits as 
indicated by the dotted linea to yield a nucleoside 
diphosphate from one end and & nucleoside from the 
PES end, whereas compound I yields only nucleoside 

phosphates. Markham, Matthews and Smrth? 
Beate considerable amounts of nucleosides and 
nucleoside diphosphates in the alkali-fission products 
of ribonucleic acid of tobacco mosaic virus. On the 
basis of this observation, they concluded that in 
tobacco mosaic virus ribonucleio acid there is a large 
proportion of chams of type lj, and since rb was 
calculated that about one residue in fifty yields a 
nucleoside diphosphate, the size of the nucleic acid 


was estimated to be much smaller than that reported 
by Cohen and Stanley*. These observations are of 
importance, not only because they suggest that there 


'are two types of ribonucleic acid m viruses, but also 


because of considerable interest in the essential mze 
of the ribonucleic acid from tobacco mosaic virus in’ 
relation to ite recently reported infectivity**. There- 
fore, an attempt was made to confirm the resulta of 
Markham ei al." employing both intact tobacco mosaic 
virus and isolated nucleic acid preparations. 

The tobacco mosaic virus used ın these studies was 
grown in Turkish tobacco plante and was purified by 
the differential centrifugation method.  Ribonuoleio 
acid from it was prepared by two different pro- 
cedures: (1) & heat denaturation method’ and (2) 
the phenol procedure’. Both the ribonucleic acid 
preparations had about 1 per cent of the mfectivity 
of an equal weight of virus. 

For direct determination of the alkaline hydrolysis 
products from the ribonuoleio acid, without isolating 
it, the ntact virus was treated as follows. To 400 
mgm. of tobacco mosaic virus was added 2 ml. N 
potassium hydromde and the mixture was moubated 
at room temperature (23° O.) for 18 hr. The protein 
was preaipitated at 0° C. by the addition of 10e-oold 
perchloric acid to pH 1-0 and centrifuged in the cold. 
The precipitate was washed four times with distilled 
water. The combined supernatant fluids were 
neutralized with ammonium hydroxide and eral 
ized. The lyophilzed material was taken up in 
0-5 ml. N ammonium hydroxide. 0-3 ml. of ths 
was subjected to paper chromatography using tso- 
propanol/water/ammonia as a solvent system’ and 
0-2 ml. to paper electrophoresis using M /20 phosphate 
buffer? at pH 7-4. 

The two nuoleio acid preparations were treated as 
follows. To 20 mgm. of nuoleic acid was added 
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I ml N potasium hydroxide and the mixture 
incubated at room temperature (28? C.). The pro- 
ducts of hydrolysis were processed and were sub- 
jected to Paper chromatography and paper electro- 
horeeis in the manner described above. 


P 

Only nucleotides were observed in all cases, and 
neither nucleosides nor nucleoside diphosphates were 
found in the alkali-fiasion products of the intact 
tobacco mosaic virus or of the two ribonucleic acid 
preparations made from it. 

In addition, a test was made to evaluate the 
sensitivity of the method for detecting diphosphates 
as follows. Twenty-four mi ‘of uridine-3’,5’- 
phosphate (kindly supplied by Dr. C. A. Dekker) 
were added to 10 mgm. of nucleic acid and treated 
with 1 ml. N potassium hydroxide as above. The 
producte of hydrolysis were treated as before and 
subjected to paper electrophoresis. It was found that 
85 per cent of the added uridine-3’,5’-phosphate 
could be recovered. On the basis of this, one may 
concludes that it is possible to determme nucleoside- 
5’-phosphate ends with an error of 15 per cent, even 
if there is only one such end in about 500 nucleotide 
residues, that is, one-tenth as many as reported by 
Markham e£ al.*. Furthermore, sinoe it is possible 
readily to detect qualitatively one-half this quantity 
of diphosphate, it can be concluded that tobacco 
mogaio virus nucleic acid of the size by 
Cohen and Stanley* (molecular weight about 800,000), 
and represented by our heat denatured ribo- 
.nueleio acid, seams not to end in 5’-phosphate 
groups. 

These are in contrast to those of Markham 
eo ail. and greatly reduce the probability that the 
ribonucleic acid of tobacco mogaic virus can be 
represented by chains of type IL. On the other hand, 
the easy demonstration of 3’-phosphate ends in 
experiments employing osphomonoesterase treat- 
ment (Markham e£ ai), and our unpublished 
observations) leads to the conclusion that the nucleic 
acid of tobacco mosaic virus is probably of 
type I. 

If tobacco mosaic virus ribonucleic acid is type I, 
it would be valuable to determine the number of 
3’-phosphate terminal groups. However, the 
phomonocesterase treatment for 18 hr. at 87? C. 
pH 5:3 as used by Markham e£ al. ^ was found 
unreliable in a quantitative sense with our ribo- 
nucleic acid, because the conditions alone, without 
any esterase, caused a partial ion of the 
ribonucleic acid to yield diatysable fragments and, of 
course, new end-groups. This was demonstrated as 
follows. 5-49 mgm. of tobacco mosaic virus ribo- 
nuoleio acid prepared by heat denaturation of the 
virus’ was dissolved in 0:8 ml. of M/10 acetate buffer 
of pH 5-8 and di inst 1 ml. of M/10 acetate 
buffer of pH 5-3 for 18 hr. at 37° C. (a few drops of 
toluene were added to prevent bacterial growth). 
The dialysate was concentrated to dryness at 50° C. 
by blowing in a current of nitrogen and the residue 
was digested with 70 per cent perchloric acid’ and 
phosphorus was determinod?. It was found that 
1-14 per cent of the nucleic acid had broken down 
and passed through the dialysis bag under these 
conditions. Thus the incubation used by 
Markham e$ al.* creates more -groups than were 
originally present, and it appears that a precise 
determination of 8’-phosphate ends will require first 
the establishment of conditions for stabilixmg the 
nuoleie acid. 
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In summary, we have not been able to confirm the 
resulta leading to the conclusion that tobacco mosaic 
virus ribonucleic acid ta a type of nucleic 
acid characterized by 5’-phosphate ends or thad it 
is substantially smaller than the carly eetimatee*. 
On the other hand, our results are consistent with 
those expected from nucleic acid characterized by 
3’-phosphate ends. 

This investigation was supported by from 
the Rockefeller Foundation and the le Labor- 
atories Division, American Cyanamid Company, and 
a research grant, 1-684, from the National Institutes 
of Health, United States Public Health Service. 
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Markham, Matthews and Smith! have iven 
evidence for the existence of ribonuoleic acid 
terminated by nucleoside residues bearing singly 
esterified 5’-phosphate groups. ‘They found that 
alkaline hydrolysis of certain ribonucleic acids, in- 
cluding that from tobacco mosaic virus, yielded small 
amounts of nucleoside-5’,3’ (or 2’) diphosphates 
and nucleosides in addition to the nucleoside 3’- and 
2’-monophosphates. ‘Ihe nucleoside diphosphates 

from terminal nucleoside residues bearing 
5’-phosphomonoester groups, while the nucleosides 
come from residues at the other end of the chain 
bearing no singly esterified phosphates. The relative 
Proper ud of these produota in alkaline hydro- 
ysates of tobacco mosaic virus ribonucleic acid led 
to the conclusion that this nucleic acid had a mean 
chain-length of 50 nucleotide residues. 

Further investigation of tobacco mosaic virus 
muole:c acid has shown that the latter conclusion is 
erroneous, and that while short polynucleotide chains 
bearing 5’-phosphomoncester end-groups may be 
associated with some virus preparations, they are 
not an intrinsic part of the virus. 

Tobacco mosaio virus was grown on Turkish 
tobacco plante and purified by a differential centri- 
fugation procedure. Nucleic acid was prepared by 
two methods: heat denaturation’, or treatment with 
sodium dodecyl sulphate’. The nucleic acid 
tions were hydrolysed in N potassium hydroxide for 
18 hr. at 20°. After neutralization with perchloric 
acid and removal of msoluble potassium perchlorate, 
the hydrolysates were run on paper electrophoresis, 
either at pH 5 in 0-1 M acetate buffer, or at pH 9 in 
0-05 M borate buffer. Both methods serve to separate 
the nucleosides and nucleoside diphosphates from the 
nucleoside-2’- and &-monophosphates. The quan- 
tities of hydrolysate used were such that nucleoside 
diphosphates in amounts of 0:1 per cent of the 
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mononucleotides could easily have been detected. 
No nucleoside diphosphates were found im hydro- 
SUBEN LL Ser ere er AY poa oE apalio aa 


& ateriptad docastablidi- “eis "afure oP eke 
material giving rise to nucleoside diphosphates pre- 
viously observed in tobecoo mosaic virus preparations 
isolated by ammonium sulphate precipitation. Eight 
strains of tobaooo mogaic virus described by Siegel 
and Wildman* were chosen, because these strams 
differ in the amounts of ooloured material present in 
the purifled virus preparations. They were grown in 
White Burley tobeooo plante, and the virus isolated 
by heat clarifloation of the plant sap followed by 
ammonium sulphate precipitation. The virus nucleic 
acids were prepared by heat denaturation’. Alkaline 
hydrolysates of nucleic acid preparations from all the 
strains contained nucleoside diphosphates and nucleo- 
sides, but the proportion of nucleoside diphosphates/ 
mononucleotides (0:1-1 per cent) varied not only 
among the strains but also with different preparations 
of the same strain. There was no correlation between 
the amounts of nucleosides and nucleoside diphos- 
phates in the hydrolysates, nor were these related to 
the presence of coloured material in ions of 
some of the virus strains. On dialysis at 87° against 
0-1 M citrate buffer pH 7 (a procedure similar to 
that used by Ginora, Atkinson and Wildman* to 
remove non-viral nucleoprotein) and subsequent 
isolation of the virus by centrifugation, almost all 
the material giving rise to nucleoside diphosphates on 
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alkaline hydrolynis-could be removed from the virus. 
The properties of this material suggest that, if it is a 
polynucleotide, it is of low molecular weight. How- 
ever, it cannot be separated from the virus by 
centrifugation before incubation with the citrate 
buffer and appears to be associated with the virus 
particles of other high-molecular weight material 
present in virus preparations obtained im this way. 

These obeervations show that there is no evidence 
that tobacco mosaic virus nucleio acid consists of 
chains terminated by 65’-phosphomonoeeter end- 


groups. 
R. E. F. MATTHHWB 


Plant Diseases Division, 
Department of Scientific and Industrial 
Research, : 
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GENETICS OF THE e&-LACTOGLOBULINS OF COW’S MILK 


l By R. ASCHAFFENBURG and J. DREWRY 
Chemistry Department, National Institute for Research In Dalrying, University of Reading 


HE occurrence of different D-lactoglobulms in 
cow's milk has been briefly : by means 
of paper electrophoresis at pH 8-6, the milk of 
individual animals was shown to contem either two 
components (B,,), or only the faster-moving ($) or 
slower-moving (f,) of these. The resulta 
that the formation of these proteins is 
controlled by a single gene, and we now presenb more 
extensive evidence in support af this hypothesis. 
The terms £,- and B,-lactoglobulins were first used. 
by Polis, Shmukler, Custer and MoM»eekin!? for describ- 
ing gubfractions of ee apta din d 
from bulk milk. As these subfractions are 
from the componente present in the milk of individual 


cows’, m nomenclature are now proposed. 
These have chosen so as to bring the notation 
into line with genetical The proteins should 


usage. 
be called B-lactoglobulin A (mstead of B;), B (instead 
of B,) and AB (instead of B,,,). Animals oan then be 
described as of phenotype B-lactoglobulin AJA, B/B 
Vli eee rh ee IR eto., using Lg as 
the locus symbol for the amgle gene believed to be 
involved. 

The samples to be subjected to paper electro- 
phoresis for typing purposes were prepared by a 
modification of our procedure“*for the isolation of 
the orystallizable proteins of milk. As in this pro- 
cedure, a filtrate containing the 'lactaIbumins' is first 


obtained by sodium sulphate to whole milk 
(20 gm./100 s The ‘lactalbumins’ are then pre- 
cipitated with ammonium sulphate (20 gm./100 mL), 
collected on a filter paper, dissolved m a little distilled 
water, and finally dialysed for at least 00 mm. against 
running tap-water. By starting the fractionation in 
the mo samples can be conveniently prepared 
for electrophoresis overnight. 

This typing procedure has been applied to the milk 
of nearly 800 cows. Most of the animals, including 
24 pairs of one-egg twins, have come from the 
Institute herds. The results obtained with 278 cows, 
subdivided sccording to breed, are given in Table 1. 
On the assumption that the genotypes correspond 
with the observed phenotypes, the gene frequencies 
have been obtained by counting. Under conditions 
of random mating, and in the absence of strong 
selective effecta, application of the Hardy-Weinberg 
formule should then result in close agreement between 
the observed numbers and those from the 
theory of genetic equilibrium. As shown in Table 1, 
such agreement is, in fact, obtained, and this applies 
not only to the total population, but also to all but 
one of the rather small sub-groups. It holds, in 
particular, for the Shorthorn population, and it is, 
perhaps, of interest that all the animals included in 
this group are descendante of stock established at the 
Institute for well over thirty years. In view of these 
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Table 1. OBSEEYED AND EIPXOTED* PREQUENGIES OF S-LAOTOGLOBULIN TYPES (178 Cowst) 








1 
14 
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* From Hardy-Weinberg law. 
t Monoxygous twins counted as one. 





t All animals bred from N.I.B.D. stock. A few recent additions to herd listed under Miscellaneous. 


§ Oross-breeds, eto. 


the secretion of the different -laoto- 
globulins may be regarded as an example of a meta- 
bolio polymorphism of the type m which, according 
to Allison’, “‘allelomorphic genes give rige to distinct 
products, both of which are present in the hetero- 
rygote". 

This interpretation is supported by the available 
family data. Thus, no homozygote AJA waa found 
when the daughters of 84 dams of phenotype B/B 
were tested; 20 of the were B/B and 14 
A/B. (There were only two of phenotype A/A ; 
both had daughters of type A/B.) A diffloulty in the 
interpretation of the genetics of this situation is the 
inability to assess the phenotype of males. However, 
Ma eee eres CLADE CE 
from their breeding record. One such record is shown 
in Table 2, which permits, for example, from matmgs 
Nos. 1 and 2, or 6 and 8, the deduction that the bull 
in question is of genotype Lgå/LgB. From such data, 
the segregation patterns in Table 3 have been 
obtained. The number of cases in the different groups 
is small, but the table does show that the proportions 
of offspring belonging to different phenotypes agree 
well with expectation. Thus, the family date support 
the conclusion drawn from the resulta of the gene- 
frequency analysis. 


` Table 2. FANILY Data FOR FRINSIAX BULL HB. 








Pheno of 
Mot dam Oman | ME. | epee 
1 B 6 
i BB fs 7 NB | M 
1 AB | AB A AB BB 
5 aB | åm | 10 = BB | 





No. 
0 
0 
0 
0 


9 .u,oo 








as LgÀ|LgA or 
Lemes. combinations’ involving suc Dua tee br ceased 
mating types. " 


That the secretion of the different B-lactoglobulins 
is under strict genic control is further emphasized. by 
the findmgs with one-egg twins, of which twenty-four 
sets have now been tested. Without exception, the 
twins in each set produced the same form of -lacto- 
globulin. In contrast, four out of five pairs of two-egg 
twins were found to secrete different B-lactoglobulma. 
As a diagnostio aid in the testmg of twm cattle, 
f-lactoglobulm typing is clearly of lmited value: it 
can only be applied to the lactating female, and the 
results can only be used to disprove that twins are 


College of Sweden, Upsala, using the technique 
. Inspection of the blood- 
grouping records of the twins of known f-lacto- 
globulm type has not disclosed any simple and 
obvious relationship between the blood-groups and 
the B-l&otoglobulin types, but the number of com- 
por ee E eee, (ENDO 
ruled out. 

In this connexion, recent work on hgmoglobm 
types in cattle deserves brief discussion. As first 
shown by Cabannes and Serain’, cattle blood may 
contain two electrophoretically distinct hamoglobms 
either singly or in combination, but it appears from 
a survey of British breeds’ that this applies to only 
one of the four such breeds tested for B-lactoglobulin, 
the Guernsey, whereas in the remaining three (Ayr- 
shire, Friesian and Shorthorn) only a single hamo- 
globin has been found. As all four breeds are poly- 
morphio with respect to f-lactoglobulins, the gene 
controlling the formation of the milk proteins is 
probably unrelated to that governmg hemoglobin syn- 
thesis. Like cattle, Lupe rnc c Eit roaster 
to produoe two of hemoglobin, while a whole 
series of hemoglobin types has been discovered in 
human blood. The question whether similar genetic- 


of their effecta. In searching for the possible physio- 
logical significance of such differences, it must be 
borne in mmd that, under natural conditions, milk 
is m order to nourish the young, so that 
differential effects may have to be sought in the calf 
that receives the milk rather than in the cow that 
secretes it. Too little is, as yet, known about the 
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detailed: compomtion of the f-lactoglobulms to 
consider possible qualitative drfferences, such as 
might arise from variations in the amino-amd com- 
position of the proteins. That there are considerable 
quantitative differences m ther output is shown by 
the followmg resulta. These have been obtamed 
by determming the concentration of the B-lacto- 
globulins, using a newly develo analytical pro- 
oedure (Aschaffenburg, R., and Do J., unpub- 
lished work), and of ossein, using Rowland’s method", 
in the milk of single cows of different breed, age and 
state of lactation (excluding the colostral stage). 
By plotting B-lectoglobulm agamst casein oon- 
centration for each specimen, as shown in Fig. 1, 
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some marked regularities are brought out. The 
concentration of each of the B-laotoglobulme varies 
in proportion to the casem. content, the relation being 
different for each type. This suggests some form of 
quantitative relationship between B-lactoglobulin and 
casein synthesis, poambly during the early stages of 
their build-up from & common ammo-acid pool. ‘By 
fitting linear equations to the data, as shown in the 
figure, the following slope constanta were obtamed : 
ka = 0-150; kap = 0-122; kg = 0-087. These 
findings indicate that, given equal yields of milk of 
comparable cagein content, an animal homorygous 
for the Lg^.allele will produce almost twice as much 
B-lactoglobulin as the other homozygote, while the 
output of the heterozygote falls about half-way 
between that of the two homozygotes. If the 
B-l&ctoglobulms are synthesized for a iflo nutri- 
tional purpose, it might be concluded that the 
enhanced capacity for B-lactoglobuhn production 
conferred by the Lg^.-allele would be advantageous 
to the calf. Yet m all the cattle breeds tested tho 
frequency of LgB is higher than that of Lg^. The 
simplest explanation, from the point of view of 
population genetics, for the stability of such a poly- 
morphism is that the relative fltnesses of the three 
genotypes are as follows: LgA/Lg3, Lg3/LgP, 
Lg^|Lg^. Thus it seems that the B-lactoglobuling 
may have some other physiological effects which 
inftuenoe the selective values of the several genotypes. 
We wish to thank Dr. A. C. Allison (Oxford) for 
generous help and guidance. 
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HISTOCHEMICAL APPEARANCES OF CHOLINESTERASE IN THE 
NORMAL SCIATIC NERVE AND THE CHANGES WHICH 
OCCUR AFTER NERVE SECTION 


By Dr. R. S. SNELL 
Department of Anatomy, King's College, London 


T has been reported on many occasions that 

cholinesterase is highly concentrated in nerve 
fibres. Sawyer! showed by chemical analyms that 
the sciatic nerve in the gumes pig contains a large 
amount of cholmesterase, and approximately 57 per 
cent of this is true cholinesterase while the remainder 
is peeudo-cholinesterase. Koelle* found by histo- 
chemical examination that in the cat, rabbit and 
rhesus monkey high concentrations of true cholin- 
esterase were located in the cholinergic neurones and 
lower concentrations in the adrenergic and sensory 
neurones. Giacobini’ also investigated the problem 
on nervous tissue from the frog, rat and cat, using & 
modification of the Koelle method. He found that 


neurones, which had been isolated by microdissection 
from spinal, sympathetic and parasympathetic gang- 
lions and from the anterior and lateral horns of the 
spinal oord, contained large concentrations of true 
cholinesterase in the cytoplasm and nerve processes. 
The resulte showed that ın these different types of 
cells there was & high concentration of true cholin- 
esterase m the cytoplasm at the axon hillock and at 
the surface of the axon. The majority of the nerve 
fibres isolated from the anterior roots of spinal nerves 
of the rat also showed a high concentration of true 
cholinesterase. Attempts to evaluate the degree of 
true cholmesterase activity in the different parta of 
the axon (root, node, internode) using isolated fibres 
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from the frog's sciatic nerves did not give any valid 
resultes. Nachmansohn‘ is of the opmion that the 
presence of cholinesterase in nerve fibres 18 intimately 
related to the propagation of nerve impulses along 
the axons. 

The present investigation was d to demon- 
strate histochemically the distribution of cholin- 
esterase in & mixed peripheral nerve and to study the 
effect of nerve section on the concentration and dis- 
tribution of this enzyme in the individual nerve 
fibres. 

Forty-six mature guinea pigs were used for this 
investigation. Twelve of the animals were used for 
studying the distribution of cholinesterase in the 
normal sciatic nerve. In seventeen of the animals the 
right sciatic nerve was out in mid-thigh and & portion 
about 1 am. long was removed. In the remaining 
seventeen animals the right sciatic nerve was also cut, 
but the two ends were mmediately approxmated by 
means of a single fine silk suture. Animals from the 
last two groups were killed at intervals over a period 
of gix weeks following the operation. The soiatio 
nerves were removed from each guinea pig and in the 
coase of those which had had the right sciatic nerve 
cut the left normal nerve was also removed to sarve 
as & control The nerves were fixed in 10 per cent 
formol saline for 15 hr. Longitudinal frozen sections 
30u thick were then out. Transverse sections were 
also out of the normal nerves at 50u thick after they 
had been impregnated with a dilute solution of 
arabic for one hour. This: decking wore seiehod in 
distilled water for half an hour and then processed 
using & modification of the histochemical technique 
described by Koelle and Friedenwald'. The sections 
were inoubated with the substrate solutions for 48, 
72 and 96 hr. at pH 4-2. The cholinesterase appear- 
ances m the sciatic nerves were assessed 
the concentration and distribution of the copper 
hacked ai te formed. In order to distinguish 

linesterase group of enzymes and the 
other esterases a number of the nerve sections were 
treated with incubating solutions also containing 
8 x 10* M concentrations of eserme. The results 
were aa follows. 

Appearanoes of cholinesterase in the normal sctatio 
nerve. Obolinesterase was found to be concentrated 
mainly im the axons and in the neurilemmal sheaths. 
In|the axons the cholinesterase appeared to be evenly 
distributed along their lengths and throughout their 





The cholinesterase a black 
histochemically for cholinesterase. No counterstain used. x 1,870 
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was seen to be evenly distributed throughout the 
Schwann cells, and m the transverse nerve sections 
appeared as a black ring around each axon (Fig. 1). 
No obvious difference in the concentratjon of cholin- 
esterase could be detected m the nerve fibres of 
differmg diameters. A small amount of cholinesterase 
was found in the connective tissue between the nerve 
fibres. In those sections which had been incubated 
with substrate solutions containing eserme no enxyme 
activity could be detected. 

Appearances of cholinesterase in the sciatic nerve 
following nerve seciton. In the nerves which had been 
cut and not sutured the concentration of cholin- 
esterase in the proximal portion remained normal, 
while in the distal portion the cholmesterase became 
reduced in amotnt as degeneration proceeded. 
When regeneration commenced the nerve fibrils 
growing out of the proximal stump were found to 
contam & very high concentration of cholinesterase 
(Fig. 2), much greater than that seen in the normal 
nerve; and similar appearances were noted in the 
nerve fibrils growmg into the peripheral neurilammal 
tubes in the nerves which had been cut and sutured. 
In thoee sections which had been incubated in sub- 
strate solutions containing, eserine no enzyme activity 
was seen. 

The high concentration of cholinesterase seen in 
the nerve fibrils growmg out of the proximal stump 
would account for the high concentration of this 
enzyme found by chemical analysis m the neuroma 
of the proximal stump by Couteaux and Nachman- 
sohn! and by Bawyer!. Furthermore, the fall in 
concentration of cholinesterase in the peripheral 

stump during Wallerian degeneration is almost ocer- 
joi dag io the Umien kaoh ef tho axis cyl: 
since only & small amount of remdual cholinesterase 
was seen in the peripheral neurilemmal tubes. In 
these investigations no distinction was made between 
true and pseudo-cholinesterase. 

I gratefully acknowledge the technical assistance 
of Miss J. M. Burke with this work. 

! Bawyer, O. H., Amer. J. Physiol., 148, 246 (1946) 

' Koelle, G. B , J. Pharmacol. and Esp. Therap , 114, 167 (1085). 
? Giacobini, H., Ads Physiol. Soand., 86, 276 (1956). 

$ Nacimanachin, De Bull. Johns Hopkins Hosp., 83, 463 (1048). 


* Koele, and Friedenwald, J. B., Proc. Soc. Bio. Aled , 
70, "eit di) : indi 


*Oouteaur, B., and Naehmansohn, D., Nature, 148, 481 (1938). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Hole and Claw Defects in Graphite 


Iw the ideal crystal, graphite consists of infinite 
sheets of fused aromatic rings, packed m parallel and 
with hexagonal symmetry of the atoms. Actual 
crystals of graphite show various types of departure 
from this ideal structure. These include defects in 
the packing of the parallel layers, which have been 
demonstrated in a variety of crystallographio studies, 
and defects in the macro-aromatic network which 
constitutes any one layer. It has long been realized 
that any one such &romatio macromolecule must stop 
somewhere. At outside edges, the carbon atoms of 
macro-arvmatic molecules probably form organic 
derivatives such as CO, C—OH, —C—H, m order 
to satisfy valency requirements. Some of these out- 
side edge atoms may also form weak C—O bonds of 
the hexaphenyl ethane type between pairs. Interest- 
ing new types of crystal defect are also possible at 
carbon atoms situated at internal points of any 
maoro-aromatio network, whenever such atoms are 
not joined to two carbon neighbours as in the planea 
of ideal graphite. 

If such defect mtes are completely closed im by 
macro-aromatic network, ‘aromatic holes’ are formed. 
Two examples are illustrated in Fig. 1, but there are 
many others. If they are srtuated at re-entrant por- 
tions of the network which are not closed, ‘claw 
defecte’ are formed. One type is illustrated in Fig. 2 ; 
many variants oan be constructed. The object of 
this communication is to direct attention to some 

perties of the carbon atoms at edges of internal 

les or claws which throw some light on obgerva- 
tions in actual crystals of graphite. 

Suppose one of the carbon atoms C, marked a in 
Fig. 1 at an internal edge defect forms a chemical 
bond, such as —C—H or C—OH ; ıt may even form 
C=O with appropriate readjustments of other C—O 
bonds in the neighbourhood. Such bond formation 
immediately affects the possibilities of satisfying the 
valency requirements of carbon atoms at neighbour- 
ing sites in the hexagonal network, marked b in the 
diagram. 

One possibility is that Cy atoms also form chemical 
bonds, just as they would at external free edges of 
the macro-molecule. As & consequence, the network 


must.bulge around the ‘hole’ or ‘claw’, owing to the' 


repulsions between the groups bonded to C, and Os. 
‘Claw’ buckling of molecules which would normally 
be planar has been established by optical activity 
and X-ray methods! in smaller aromatio molecules. 
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There is some evidence’ that this out-of-plane 
buckling and distortion must extend over several 
carbon atoms around the ‘hole’ or the internal tip 
of the ‘claw’. In any carbon maoro-molecule that 
would constitute & layer in ideal graphite, out-of- 
plane bucklmg starts at a claw defect and oan lead 
to far-rangmg out-of-plane oo-operative defecte. In 
buildmg & claw macro-molecule, the structure with 
lowest energy 18 that which balances on 
between foreign atome joined to O,, i the 
loea of resonance energy resulting from the out-of- 
lane configurations of the fused carbon rings. 
arious types of claw formation oan be envisaged to 
satisfy this condition. These need not be detailed 
here, but it is useful to note that the consequences of 
a single claw defect in a macro-aromatic network has 
& bearing on catalytic mftuences in the chemical 
reactivity of solid carbon. 

Alternative to the formation of chemical bonds at 
Ce OG, with consequent, buckling of the macro- 
aromatic network, & second possibility is that the 
planar configuration is conserved, despite the defect. 
This could happen, for example, ab an ‘aromatic 
hole’ in one macro-aromatio layer, firmly sandwiched 
between perfect macro-aromatic layera above and 
below it, at approximately the normal o spacing of 
8.54 A. At such defect sites, C, can still form a 
chemical bond with a foreign atom such as —C-—H, 
leaving Cy vacant as a ‘trapped unpaired spin’. Because 
of the compensating effect of repulsion energy in the 
crystal and the energy of spin pairing, the arrangement 

C, combined with & foreign atom 
Oy spin unpaired, one electron deficit 
can have & lower potential energy than 
O, combined with a foreign atom 
Cy combined with a foreign atom 
as discussed in the first possibility. In this oase, 
the hole (or, though leas likely, the claw) can provide 
& mechanism for the trapping of unpaired spins. 
This could have a bearing on the interesting observa- 
tion’ on unpaired electron spins which are observed 
in partly ordered graphite, as disordered carbon is 
progressively heated. 
A. R. UBBMLOHDE 


Imperial College of Science and Technology, 


London, 8.W.7. 
July 12. 
10f. Cook, Annual Chem. Boo. 178 (1943). Bell and 
o f Jen. oca «689 (1949). Pen DG End Ded. 
meler, J. Amer. Chon. o8., 77, (1965). 


* McIntosh, Robertson and Vand, J. Chem. Soe., 1661 (1054), 
?Ingram, Neitwre, 174, 707 (1054). 
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Sources of Radio Noise on the Planet 
Jupiter: 


Tss discovery in 1955 by Burke and Franklin! of 
& source of radio noise corresponding to the position 
of the planet Jupiter was confirmed by Shain!, who 
reviewed & series of old records taken m an investi- 
gation of cosmic noise at 18-3 Mo./s. during 1950-51. 
Sham found that certam noise bursts, which pre- 
viously had been assumed to be interference, oorre- 
sponded to the times when Jupiter was pessing 
through the reception beam of the aerial He 
then expressed the times at which theee noise burste 
occurred m terms of the System I and System II 
renocentric longitudes used for Jupiter (corresponding 
respectively to rotation periods of 9h. 50m. 30e. in 
the equatorial belt and 9h. 55m. 40-68. for the rest 
of the planet) and found that a certain periodicity 
was shown m the System TI longitudes, corresponding 
to a localized source at a longitude of 67°.- ‘Lhe 
results were correlated, so far as posmhle, wrth visual 
observations mado by the Jupiter Section of the 
British Astronomical Association, and the posmble 
identification of the noise source with & visual 
disturbance in the Southern Temperate Belt was 
discussed. 

A further investigation of the Jupiter radio noise 
has been made in this laboratory at 18-0 Mc./s., 
using an eight-dipole aerial array having & beam width, 
to the half-power points, of about 30° in the east— 
west direction. A series of daily records were taken 
from December 81, 1956, to March 8, 1957; nearly 
every record was taken in the presence of an observer 
to guard against recording unwanted interference. 
It was found that the noise bursts occurred less 
frequently than when observed by Shain une. 
1950-51 ; & total of sixty-seven observations yiel 
thirty-seven useful records on which the radiation 
appeared with a good degree of certainty. 

Followmg Shain, the times when the noise bursta 
occurred were expressed in longitudes of the central 
meridian durmg the bursts, and these are shown for 
System II m Fig. l. Histograms were made of the 
frequency of occurrence of the noise for 5-deg. inter- 
vala of central meridian longitude, and these are 
shown in Fig. 2. In System I the distribution appears 
to be random, but m System I the noise bursts occur 
most frequently in two longitude bands centred on 
about 105° and 210°, each band having s maximum 





Fig. 1. 


Observed periods of noise In terms of System II xenooen- 
trie longitude 
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Longitude (System I) 





0 90 180 270 360 
Longitude (System II) 


Fig. 2. PM shon Ing frogùenay of Dosncranps of the noise 
bursts for 6-deg. intervals o1 central meridian longitude in both 
System Land System I] 


width of about 90°. ‘his suggests the existence of 
two sources of noise, with the possibility of a some- 
what weaker source centred on about 200°, near the 
preeent longitude of the Red Spot. 

A fhal correlation of the radio observations with 
possible visual features is awaiting reports from the 
British Astronomical Association and the Association 
of Lunar and Planetary Observers on the current 
apparition of Jupiter. It would seem likely fram both 
Shain's and our observations that any radio noise 
which has been observed so far is due to a localized 
source, or sources, and is not distributed over the 
whole body of the planet. 

The narrow longitude band-widths of the two 
sources indicated in Fig. 2 suggest the existence of 
an ionosphere on Jupiter, since the longitude band. 
widths should be at least 180° if no refraction effecta 
occur. Ifa locahzed source 18 assumed and the critical 
angle is taken aa 45° (half the longitude band-width), 
then an electron density of the order of 10*/om.* 
is indicated, which is comparable to that of the 
Earth. 

Shain’s source was found to have a longitude 
band-width of about 185°; this could have been 
due to two overlapping sources, possibly the same 
two sources observed by us, drifts in longtude 
having taken place to separate the sources and to 
change the longitudes of their centres. 

It is hoped to publish & more detailed account 
of this work elsewhere. One of us (O. H. B.) is 
studying in the United States under the Fulbright 
Programme sponsored by the Institute of Inter- 
national Education. 


C. H. BARROW 
T. D. CARR 
A. Q. SWITH 
Department of Physics, 
University of Florida, 
Gainegville, Florida. 
June 1. 


* Burke, B. F., and Franklin, K. L., J. Geophys. Res., 00, 213 (1955) 
1 Shain, C. A, Nature, 178,836 (1955): Austral. J. Phys., 9, 61 (1058). 
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Short Time Transients in Solar Noise 


ArT the radio observatory near Dwingeloo, a be- 
gmnmg has been made with measurements of solar 
radiation at 400 Mo./s. The aim is to obtain quantita- 
tive data about transients of short duration (pips), 
and possibly some insight into the underlying mech- 
anism which excites the coronal plasma. Some 


The principal result of preliminary measurements 
on & dozen days, spread over three months, concerns 


ihe dedo OF pine. A histogram on 500 isolated 
and fairly isolated ones yields & sharp maximum at 
0-18—0-08 sec. Other values occur much leas fre- 
quently, and there is no indication of & second 
maximum of lees than 1 sec. No correlation has been 
found between duration and height of pipe. 


«— — — 1 sec ——————À5 


E 1 sec. —_______5 

Fig. 1. a Bocor of anes mp. 

Perhape the time interval between succeasive pips 
is a relevant tity during noise storms. Such a 
penod on August 29, 1956, yielded 0:25 + 0-04 sec. ; 
the mean duration was 0-18 + 0:08 seo. 

The fact that these values come out with a rather 
low spread suggests that they are related to an 
elementary phenomenon, amenable to theoretical 
description. Reber! has put forward & hypothesis, 
which claims the existence of a linear relationship 
between wave-length in metres and duration of pipe 
in seconds, the constant of proportionality being one. 
Apparently this does not hold when the wave-length 
is 0-75 m. : 

An accuracy of 0-01 seo. being readily obtainable, 
it seems to be worth while to determine mean dure- 
tions on several wave-lengths and their dependence 
on time. 

Thanks are due to the Radif Astronomy Section 
of the Netherlands PTT (Postal Service) for lending 

supported. 


Pj Becord of & itep völlige 
of reoorder 


the receiver. The work has bean 
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financially by the Netherlands Organization for Pure 
Scientific Research (ZWO). 
T. DE Groor 


University Observatory, 
Utrecht. 


! Reber, G., Nature, 175, 152 (1055). 


Determination of Radon and Thoron 
in Air 


Tun presence of natural radioactive gases in the 
ae e a 
years ago, and m recent years mterest has been 
renewed in the subject. 

A method for determination of radon favoured by 
the later investigators has been filtration of about 
1 cubic metre of air, and subsequent detection of the 
activity found on the filter using a particle counter 
or ionization chamber; radon passes through the 
filter and the short-lived activity observed 18 that of 
the four immediate daughter products attached to 
dust particles. With appropriately large volumes of 
air, & similar procedure is suitable for the determina- 
tion of thoron producte, the activity of which still 
remains when, after the lapse of a few hours, radon 
products are virtually decayed. Aotivity remainmg 
after a few days is attmbutable to flaman dus. 

Published figures of natural radioactivity show 
some differences which are difficult to reconcile, and, 
in so far as mvestigators have been reticent in 
indicating their methods of calculation, it 1s uncertam 
whether satisfactory formulation has always been 
achieved of the equations which expreas the complex 
pattern of decay. The purpose of this communication 
18 to pub forward general expressions by which the 
concentration of radioactive gas may be related to 
the observed activity of mixed decay products in 
the filtration type of expermment. These expressions 
are & corollary of Rutherford’s mathematical theory 
of successive changes and they are found to reduce 
to a simple symmetrical form. 

The decay constant (A) for each radioactive species 
is commonly employed m such calculations, but in 
the present instance there is a notational advantage 
in using the reciprocal of A. This constant, denoted 
here as A, can be defined as the time in which a 
large number of atoms of an isolated species decays 
to the fraction 1/6; A also representa the mean life 
of the atoms. 

Consider the cage in which air is filtered at a oon- 
stant rate from an atmosphere in which the oon- 
centration of radon remains constant, the decay 
products being in secular equilibrium. Let Ay be 
the mean life of radium A expressed m mmutes, 
and BO Ee E OE constants for 
radium B, O and O’. T is the period of filtration in 
minutes, and # any time in minutes subsequent to T. 
For typographical convenience : 

A = l—exp( -TJA4); B = 1—exp(—T/Az) ; 


€ = 1—exp(—T|Ao); eto. 
a = exp(—4,/A 4) — exp( —C4/A 4) ; 
b = exp(—iAp) — exp( —54/A pg); eto 


It can be ghown- that the expressions which follow 
are & measure of the number of particles of each 
type emitted from the filtered material in an interval 
à—hi 


va 
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Radium A (x) : A4*4a 

. AgAa Ap’ Bb 
Radium B (B): Eu. ee 

: ; Aata 
MIDI E Ra 
A gtBb Ag*Oo 
(As—A4) (Ag—Ac) | (Ac—ÀA) (Ac— Ap) 

Radi O (a) : A4*4a 


(Aa AB (A4—Ag) (Aa— Ap) 
` three symmetrical terms 


' Substituting specific values for A, the expressions 
reduce to: 


Radium A (a): 19-4 Aa 
Radium B (B): —2-5 Aa + 1,087 Bb 
Radium C (8) : 0-5 Aa + 6,367 Bb — 2,052 Oo 


Radium C’ (x) ıs virtually the same ag radium C 
minoe Ag is very small. 

After evaluating for particular time periods, each 
line is multiplied by a factor representing the efficiency 
of detection of the respective particle, and also by & 
factor 2-22 vz, where air has been filtered at v litres 
per minute and z is the unknown concentration of 
. radon in micro-micro curie per litre. The solution of w 
is then obtained by equating to the observed ‘count’. 

If an initial state of equilibrium does not exist 
within acceptable Innita, air to be sam should 
be isolated, and filtered after waiting for & period 
salien long: for tranwienb 'equilbrui de (e 
established. The expressions appropriate to this case 
also reduce to symmetrical form. Let Ag be the mean 
life of radon, and P the waiting period. The following 
examples illustrate the manner in which the ex- 
pressions are modifed, that 1, by & common factor 








in each line, and a conditional factor in each 
denominator. 

. _P Aada 
Radium A (a): Ao exp ( x) ; AF 
Radium O (B) : 

D P Aata 
toen (7 1) boar (ha—Ag) (Aa—Ac) * 
A g*Bb E 
(Ao — Ag) (Ap —À 4) (An— Ac) 
Ag*Oc ] 
(Ao — Ao) (Ao— 4) (AC—Ag) 


Expreasions appropriate to thoron can be formu- 
lated on similar linee, and because of the long life 
of ihe component thorium B, it is possible to de- 
termme thoron in the presence of relatively large 
concentrations of radon. Actinon and its daughter 
products have mean lives which neni 
detection in the atmosphere almost impracticable in 
the presence of radon. 


Public Health Department, 
The County Hall, 


G. B. COURTIER 
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Sites of the Incorporation of an Amino- 
acid into Proteins of Bacillus megaterium. 


WEEN the digestion of B. megaterium is carried 
out with lysozyme in suitable media of high osmotic 
pressure, the rod-shaped cella are converted into 
from one to four spherical protoplasts’. It has been 
shown by MoQuillen that these protoplasts are capable 
of growing and dividing, and of effecting the synthesis 
of protein, nucleic acids, and live enzymes". If 
the medium in which the proto ‘are suspended 
is diluted, the o i 
the protoplasts burst and much of the cytoplasmic 
constituents is liberated into the medium!. ‘This 
liberated cytoplasm contains no particles equivalent 
to the mammalian microsomes, ultracentrifugal 

shown that not more than 10 per cent 
x A EEN red geris ee e See oP 
200,000, Peete a Rider sedis See 


centrifuge. 
The whole protoplasts appeared to offer a suitable 
system for the study of protein synthems in ehort 
time-intervals as it is posable to stop the prooees by 


Protoplasts were prepared 
from whole cells by aerobio incubation at 80° with 
lysozyme (0-2 mgm./ml.) in a glucoee/ammonia [ealte 
medium containing 0:5 M sodium citrate and 1 per 
cent casein digest. When the convermon was oom- 
plete, the protoplasts were harvested and 

me EAE Oe ae Oe T per pent 
glucose and 0-5 M potassium dih: va oen Ms rt 
After aerobic incubation for' a further i hr. 


11 


Apeciie nctivity (ucurie/gm. protein) 
c» 


0 14 8 LB 16 2 124 238 32 86 
Time (min ) 


on for 40 mtn., pnis hir red 
kamping carried oat at varlouk rns às indi in the text 
Membrane ; eytoplasm 
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[1-H4C]-glyemme was introduced, the inoubation con- 
tinued, and samples removed and poured on to ice 
after various intervals. The membrane fraction from 
the burst cells waa sedimented and the protein precip- 
itated with trichloroacetac acid from the sediments and 
from the supernatant oytoplasmio fraction. Lipids 
and nucleic acids were removed by the usual 
procedures, and the radioactivity of the acetone-dried 
in fraction was measured. ‘The resulta (see 
ig. 1) show that in short periods of incubation the 
membrane fraction moorporates radioactivity to & 
greater extent, though atterwards the cytoplasmic 
fraction becomes more highly labelled. 
The difficulty of preparing large quantities of 
protoplasts capable always of incorporatmg the 


amino-acids into protein at measurable rates caused 


us to consider a modification of the above 

It was then found that similar resulta could be 
obtained by reversing the order of the incorporation 
and lysozyme digestion stages. In this case whole 
cells were incubated aerobically in the usual growth 
medium (ghucose/ammonia/salta, pH 7), to which the 
radioactive amino-acid was added and es taken 
as before. After sedimentation, the chilled whole 
cells were resuspended in water and lysozyme added 
to digest the cell wall at 0°. In this way lyBoryme 
and the less radioactive cell wall ‘proteins’ did reduce 
somewhat the radioactivity observed in the oyto- 
plaamic fraction, but the results were qualitatively 
similar to those observed with protoplasts. 

The deoxyribonucleic acid of the membrene frac- 
tion may be associated with some of the small spheri- 
cal granules that oan be seen attached to the surfaces 
of the cytoplasmic membranes after disruption by 
osmotic shock. We have found that treatment at 
30° for 60 mm. with 1 per cent aqueous sodium 
ethylenediamme tetra-acetate (pH 7) digesta these 


20 
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bodies, at the same time solubilixing the deoxy- 
mbonucleic acid and some of the tein. Tracer 
studies were then performed as with whole 
cells, but with the addition of this farther fractiona- 
tion procedure. The proteins from the resulting three 
fractions (membrane, cytoplasm, and ‘deoxyribo- 
nucleic acid-protein’) were then assayed, the results 
bemg shown in Fig. 2. 

These resulta therefore show that the mitial 
observable incorporation of [1-'4C]-glyaine into pro- 
teins occurs in this case m the cytopleamic membrane. 
On the other hand, the protein associated with the 
deoxyribonucleic acid has the lowest iflo radio- 

activity of the three fractions at all but the shortest 
periods of inoubetion, and even then is below the 
level found in the membrane fractions. 

We thank Dr. K. V. Shooter for the ciisesanteifigal 
analysis referred to, and Mr. R. Goodsall for his skilled 
technical assistance. 

This investigation has been supported by grants to ` 
the Chester Beatty Research Institute (Institute of 
Cancer Research: Royal Cancer Hospital) from the 
British Empire Cancer Cam the Jane Coffm 
Childs Memorial Fund for Medial Research, the 
Anna Fuller Fond, and the National Cancer Institute 
of the National Institutes of Health, U.8. Publio 
Health Service. 

G, D. HUNTER 
A. R. CRATHORN 
J. A. V. Buri 
Chester Beatty Research Institute, 
Institute of Cancer Research, 
Royal Cancer Hospital, 
London. 
June 11. 
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A Rapid Procedure for the Separation of 

Amino-Acids on Paper Chromatograms 

Ix this laboratory the technique of circular paper 
chromatography has been modi in that small 
rectangular stripe of filter paper are used rather than 
filter paper disks. This has resulted in the separation 
of compounds as round compact spots rather than 
circular bands. In addition, a combination of & 
horizontal solvent flow with an increase in developing 
temperature has resulted in & rapid imcreage in the 
mobility of the developing solvent coupled with & 
desirable increase in resolution. 

This horizontal solvent development toalinique at 
an elevated temperature has been applied to the 
following analyses : (i asia cing of from 
the galactosyl des present in lactase- 
hydrolysed lactose preparations in 4 hr. 1 ag compared 
ios ve using & conventional descending tech- 
nique. (b) Separation of galactose and glucose (as & 
unit) fits tnctens te @ he aa competed ia 16-18 hr. 
using & conventional i technique. (0) Separ- 
ation of acetic, propionio, io, valerio, and 
caproic acids in 1 hr.* as compared to 20 hr. using & 
conventional descending technique. 

The success of those rapid separations has prompted 
further study on the application of horizontal paper 
chromatography at an elevated temperature to 
decrease the separation time of those compounds of 
interest in dairy research which are separated by 
paper chromatography. The present communication 
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presanta the initial resulta of a study designed to 
develop & rapid procedure for the separation of 
twenty common amino-acids. 

Whatman No. 1 filter paper, 12 om. x 17 om., is 
used. The origin is 2:5 om. from one end. A 1-5- 
em, tab, folded at a right angle to the. paper, is 
inserted into the solvent trough. The opposite end 
of the paper is serrated using pinking shears, and a 
1-0-om. tab is folded at & right angle to the paper to 
permit the easy flow of solvent off the paper strip. 

The chromatographic chamber measures 6 in. 
wide, 8 in. long, and 2 in. deep and is shown in Fig. 1. 
The chamber is fabricated from one piece of stainless 
steel, she pattern cut, and the four edges welded to 
form a rectangular chamber having a }im. flange all 
around. 

A stainless steel solvent trough made from one-inch 
diameter tabing ıs held in place by two brackets 
spot welded to each side of the chamber. The filter 
peper is in & horizontal position by means 
of glass rods which in turn are do genes Per is 

welded to each side of the 
brackets have notches for spacing the glass rods 


- — 





e MAI ZUR 


defel Paotoeopa gf a aropa logan a 


PATE ciuem 
gyane; nine J, ; G, mixture of twenty 


NATURE 


886 


4 in. apart. A sponge-rubber gasket is cemented to 
the flange and & glass plate cover is clamped to the 
flange in order to keep the chamber air-tight. 

Two solvent developments, each of 00 min. dura- 
tion, at 60° O. using phenol buffered at pH 12-0° 
separate aspartic acid, glutamic acid, serine, glycine, 


separation using a descending procedure’ requires 
a solvent development of 24 hr. 

The amimo-acid solutions containing 0:3 mgm. jml. 
of amino nitrogen per amino-acid (adjusted to pH 6-5) 
are applied to the filter paper (buffered at pH 12-0) 
in 0-5-microlitre volumes. The strip is then placed 
in the chamber which is in a 60° O. oven, the 1-5-cm. 
tab is inserted into the solvent trough, and solvent 
development oocurs at 60° O. A portion of the 
developing solvent is also placed in the bottom of 
the chamber so that the atmosphere of the chamber 
becomes saturated with the vapours of the developing 
solvent. 

Folowing the final solvent development, the 
chromatogram is dried for 80 min. at 60° C. ma 
mechanical convection oven, dipped im water-satur- 
ated butanol contaming 0-4 per cent ninhydrin plus 
4 per cent acetic acid, and the colour is developed? by 
placing the chromatogram in an oven at -60° C. for 
15 min. 

Oystine can be separated in 8 hr. using unbuffered 
Whatman No. 1 filter paper and butanol/acetic acid/ 
water (25:6:25) at 60° O. (ref. 4). 

In these separations it is not necessary to prepare 
the solvent systems at the developing temperature. 
The solventa were prepared at 22° O. in a temperature- 
controlled room prior to their use st the higher 
temperature. 

Husxay R. ROBERTS 
Micmamn G. Koror 


Research Laboratories Division, 
National Dairy Products Corporation, 
Oakdale, Long Island, New York. 
May 2. 
1 Roberts, H. R. of tho Amarican Chemical 


Abstracts, 130th Meeting 
Soeety, Atlantic City, New Jersey, Sept. 1056. Amel. Chem. 
(in the press). 


* MoVarren, ‘BF. and Mills, J. A., Anal. Chem., 94, 650 (1062). 
1 Wotwod, A. J., J. Gen, Afiorobiol., 3, 312 (1040). 


A Convenient Method for labelling 
bisiogically Interesting Carboxylic Acids 
with Tritium 


OncANIO molecules tagged with tritium are used 
more and more frequently in biology and medicine, 
especially for the exploration of metabolic pathways. 
In this respect, tritiated carboxylic acids are parti- 
cularly useful toola for the study of various bio- 
e ean he D. cada, edd 
oxidative degradation of higher fatty acids, and 
determination of the sites of such reactions. 

Hitherto, the preparation of tritiated compounds 
involved either complicated techniques or, more 
recently, random exchange reactions with gaseous 
tritium!; the latter,procedure, however convenient, 
cannot be used when molecules tagged in specific 

ions are required. A new method is now 
"by means of which a large number of 
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carboxylic acids labelled with tritium in several 
definite positions can be very easily prepared, in 
good yields and with high specific actavitues. 

The reaction used was the reductive desulphuriza- 
tion of carboxylic acids of the thiophen group by 
means of the Raney nickel-alummium alloy in 
tritiated water, the experimental procedure bemg the 
same as for ordmary hydrogenolyses! except that 
the alkali used was obtained by dissolving sodium 
oxide in tritiated water. The variety of labelled 
moleoulee thus obtained is demonstrated by the 
following examples : 

Valerio acid labelled with mx atoms of tritium at 
the «, B, y, and 3 positions (II) was obtained from 
2-thenoic acid (I): 


\ p vos —  OHT,—(OHT),—OT,—CO,H 
(I) an 


Oaproic acid labelled with six tritium atoms ai the 
B, v, 8, and œ pomtions was similarly obtained from 
2-thienylacetic acid; stearic acid labelled at the 
biologically important 9, 10, 11, and 12 positions (IV), 
which are the sites of possible biological dehydro- 
genation to oleic and linoleic acid, was by 
hydrogenolysis of the appropriate thiophen acid (ITI) : 


CH,—(0H4), TN 8 JB, oo, iui: soe 
qq) 


OH,—{OH,),—OT ,-CHT—-OHT—OT,—(OH,),—C0,H 
(IY) 


Tritum-labelled tuberculostearic acid (V) could 
likewise be prepared, for use in autohistoradiographic 
studies?’ : 


CH,—(OH,4—OH—OH4—OT,—0HT—OHT—OT,— 
3 (v) 


(CH,),—00,H OHT,—(CHT),—OT,—(OHT) (—00,H 
(D) 


Molecules labelled with eight tritium atoms were 
obtained by tritiolysis of the E pii apt thiophen 
compounds such as £-(2-thienyl)acrylic acid, which 
gave cmnanthoio acid (VI) labelled at all the available 
carbon atoms. Dicarboxylic acids could be labelled 
in similar manner, from the appropriate 
thiophen dicarboxylic acids‘. 

Bince Reney alloy desulphurixations can be applied 
to a wide range of organic compounds, substances 
having other chemical functions (aloohols, lactones, 
amines, amino-acids, etc.) are also susceptible to this 
method of labelling. 


N. P. Buvu-Hot 
Radrum Institute, 
University of Paris, 
29 Rue d'Ulm, Paris V*. 
June 9. 
1 Wilzbach, K. H., J. Amer. Chem. Soo , 79, 1018 (1957). 


* Boo fOr aT beds. AL, Bun-Hot, N. P., and Kuong, N. D., J. Chem. 


* OF. ED M. , Bun-Haf, N. P., and Xuong, X. D., C.R. Aosd. Soi., Paris, 
1815 (1 (1954). 
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Internal Structure of the Virus-like 
Particles associated with the Rous 
Sarcoma, and their Presence in other 
Neoplastic and Normal Chicken Tissues 


Ix ultra-thin sections of two out of three Rous 
sarcomas, Gaylord! found virus-like particles of 
spherical shape with & diameter varying from 45 to 
e They were characterized by a dense central 

core measuring about & third to a half the diameter 
and by a single outer membrane. These elements were 
mostly either isolated or in clusters outside the cella, 
clinging to the surface of the cell membrane; less 
frequently they were found m small vesicles withm 
These observations have recently 

ban cited tae ere A ee 
Rous sarcomas grown on young chicks and twenty- 
one tumours grown on the choricallantoic membrane’. 
In 41 cases of the first (76 per cent) and m 18 

(62 per oent) of the second group, variable numbers 
of such particles were found, mostly extracellularly 
but also withm the cytoplasm. Their size, however, 


VoL. 180 


was found to vary between 60 and 80 my. Further 


details concerning these fmdmgs and the reasons 
why they are believed to be the causative agent 
of the Rous sarcomas are discussed elsewhere’. 

The facta to be emphamred here are on one 
hand ther finer structure revealed in high-resohbztion 
electron micrographs, and on the other, their oocur- 
renee in various other chicken tissues. Upon close 
examination, ib was found that they have not one 
but two distinct membranes (Fig. 1): an outer one 
which surrounds the particle and an inner one en- 
closing an apparently transparent rone around a 
dense central core. This ‘nucleoid’ measures between 
$0 and 40 mp (Fig. 2). The existence of two mem- 
branes might appear a minor detail at first. Tho 

of such an ultrastructure, however, lies 
in the fact that it puts the particlea in line with 
known virus bodies of a somewhat similar ultra- 
structure which corresponds to & definite -phase of 
their evolution. 

By analogy with the Bittner virus, where the outer 
viral membrane is formed by a very small portion of 
the cell membrane at the moment when the virus 
body segregates iteelf from the call from which it 
originates’, one might assume that a comparable 
mechanism exists here. This view would give a 
morphological basis for a theoretical concept reached 
as & conclusion to all the complicated and conflicting 
data concerning Rous sarcoma virus, which is the 
presence of two antagens (Harris‘, and Oberling and 
Guérm'). The host antigen may thus be located at 
the peripheral structure of the particle. 
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The occurrence of these bodies in various amounts 
in other chicken neoplasms such as the Murray-Begg 
tumour’, the erythroblastosis’ and their presence 
even in normal young chickens’ is an important fact, 
but for the moment ita interpretation remains hypo- 
thetioal: there may exist either an Inactive ubiquitous 
agent in all chicken tissues which can become differ- 
entiated and oncogenic im an appropriate environ- 
ment; or, the particles in normal controls could 
represent the lymphomatogis ‘virus, 
although the strains used for this study were clinically 
free of this disease. 


Institut de Recherches sur le 
Cancer Gustave Rousay, 
Villejuif, Seine. 
March 80. 


aron W H., Osncer Res., 15, 80 (1085). 
-1 Bernhard, W., Oberiing, Gh., and Vigier, Ph., Bull. Oencer, 43, 
Wo. 4 (1965). 
"Bernhard, W. GUAE AL and Oberling, Oh., Ads int. conira Oen- 
, 19, Kos. 6-8, B44 (1958). 


* Harris, mus RI. O., Report of the Royal Cancer Hosp., 1955, p. $3. 


» Oberiing, Oh. and Guérin, ML, “‘Advanees in Cancer Research’’ (1065). 


Rouler F., Goldé, à., and Lacour, F., Bwl. Cancer, 
48, No. Lies roc): 


"Benedetti, H 
, $48, 2901 (1986). 


Intestinal Lecithinase 


Schmidt, Beesman and Thannhauser! described & 


but 
ithi ible 
explanation of this lack of acit toward loithin 
was found in our studies of a similar enzyme pre 
tion from rat intestine. Ty was Tand shot tho Nresk- 
down of lecithin to glycerophosphorylcholine depends 
on the concentration of enzyme used (see Fig. 1l, 
(I-AIID) ). With low enzyme concentrations & oon- 
siderable lag period was observed followed by an 
autocatalytic rate of reaction. The lag period could 
be abolished by the addition of degradation products 
of lecithin, fatty acids (palmitic, oleic, stearic) and 
lysoleoithin. 

It seems likely that the presence of fatty acids is 
obligatory for leoithinolysis. Small amounts of fatty 
pubis ce Ro found to be present in the 

tions. Lysolecithm also furnishes 
is due to the active lysolecithmase present. 
Sie. the activation by oephalin reported by 
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Schmidt e£ al). may be due to the fatty acids 
liberated from this substrate. 

The intestinal] lecithinase described differs from 
generally known lecithinases*, being bound to part- 
ioles and inhibited by Cat at 20 ugm. jml. and Cdt++ 
0-5 ugm /ml as well as by cholic acid. Lecithinase 
activity oould not be separated from lysoleaithinase 
by any purification procedure so far tried. 

B. EPsrmIN 
B. SHAPIBO 
Department of Biochemistry, 
Hebrew University—Hadassah Medical School, 
Jerusalem, Israel. 
April 1. 


Basman, M. J., and Thennheussr, 8. J., Biochim. 
Biophys. Acta, 83, 127 (1957). 
906, 647 (1964 


. , O., and A., J. Biel. Ohem., 
P he end Coen "B. E dd BG Or 610 (1939). 
A, and , P. X., 197, 121 (1923). 
* Pangborn, M. C., J. Biel. Chem., 188, 471 (1981). 
1 , 6, 158 (1053). 
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Sensitivity of Pancreas Hexokinase towards 
Alloxan and its Modification by Glucose 


THs administration of glucose, mannose or fructose, 


Protection was found by Bhatta- 
charya^* in the rat. From the relative efficiencies 
of these sugars he concluded that the diabetogenio 
action of alloxan could depend on an imactivation 
of the hexokinase of the beta cells of the pancreas. 
Arteta and co-workers have confirmed the protective 
affect of glucose in the dog’. They have also observed 
that insulm* and floridzin* can increase, and adrenalin! 
and glucagon* oan decrease, the sensitivity towards 
alloxan, &pperently in relation to their effect on the 
blood sugar-level The work desaribed here on the 
effect of alloxan of hexokinase tn vitro 
does not suppart the hexokinase inhibition theory of 
alloxan action. 
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Experiments were carried out with a partially 
purified preparation of dog hexokmase 
(Villar-Palasi, O., unpublished work). Assay of 
hexokinase activity was carried out with gluooge as 
substrate by the method of substrate 

or the ketoee ester formation method’. The latter 
was modified by the addition of & large excess of 
phosphoglucose isomerase and phosphofructokinase ; 
total ketose was estimated on trichloroacetic acid 
filtrates by the cysteme-—carbazol method’. The 
ipa botinni EMI mee ey eee 
osphate, pH 7-5) to t any mar changee 
Danis sa Mid 

Incubation of the buffered enzyme with 0-004 M 


alloxan for 5 min. at 30* C. resulted in 93 per oent: 


inactivation of the enzyme. of & hexo- 
kinase towards alloxan had been previously observed 
in muscle extracts'*. In the presence of 0-005 M 
glucose the inactivation was only 58 per cent. With 
glucose at this concentration doses of 3, 2, 1 and 0.5 
micromoles of alloxan per ml. produced inhibitions 
of 53, 40, 80 and 25 per cent respectively. Fig. 1 
shows the effect of drastic changes in the oonoentre- 
tion of glucose above and below that corresponding 
to the normal blood sugar value. It also illustrates 
the fact that flve minutes after the addition of the 
alloxan the inactivation of hexokinase has levelled 
off. Simcoe the Kw of the 

1 x 10+ M (Villaz-Palaaf, O., 


whioh thus hinders the inactivation by 


The small differences in the degree of protection 
conferred by the different concentrations of glucose are 
out of proportion with the close relationship between 
blood gtucose and sensitivity towards alloxan’. 
Moreover, Bhattacharya’ has reported that the 
relative ive abilities are : mannose : 
fructose = 100 : 50 : 15, "which elosely simulate their 
relativo affinities to the ordinary mammalian hexo- 
kinase". In fact no known animal hexokinase 
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approaches such relationship’; and that of dog 
pancreas hae relative afintice ae different sa 100; 
00:1 (Villar-Palasi, O., unpublished work) 

Thus, although alloxan oan inhibit the pancreas 
hexokinase, and ghicose can afford some degree of 
protection, there appears to be no real basis for the 
hexokinase inhibition theory of the diabetogenis 
action of alloxan. We would rather point to the fact 
that glucose, mannose and fructose have in common 
a Than TSUNE eee for 


the effciency of these three sugars in vivo may well 
be related to differences in their transport across the 
cell membrane. 

C. ViLLAR-PALABI- 

A. CARBALLIDO 

A. Bors 

J. L. ARTETA 


Department of Enzymology, 
and 


Institute of Experimental Endoermology, 
Centro Cajal de Investigaciones Biológicas, 
Madrid. 


April 27. 
co and Dbattecharra, G., Indian J. Physiol. and Allied 
ute 112 (1902) Solence, 117, 280 (1953). 


, G, Science, 120, 841 (1964). 
"Aria J. oy Kol, C, and Carballido, A, J. Boi, 10, 948 
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* Arteta, J. L , and Oarballido, A , J. Aadocrin , 14, 234 (1056). 
* Arteta, J. L., and Carballido, à., J. Endorin. (in the press). 
t Orane, R. K., and Sols, A a Oolowick and N. O. Kapans 
TMEDOM in in Bnxymology", 1, $77 (Academic Prem, New York 
* Sols, A., Diookim. Biophys. Acts, 19, 144 (1058). 
* Dischs, F., and Boienfreund, H., J. Biol. Chem., 198, 533 (1961). 
19 Griffiths, M., Aro. Bioohem., 90, 451 (1949). 


Field Evidence of Density-governing Reaction 
in Sminthurus viridis (L.) 


Tum limite of distribution of the lucerne flea in 
Western Australia are determined primarily by rain- 
fall and temperature’. Thus the mfested area is 
restricted to & comparatively small section in the 
south-west corner of the State, where the oocurrence 
of the active stages of the insect is determined prim- 
arily by favourable conditions of rainfall and tem- 
perature. In moet places the high temperatures and 
low rainfall of the summer period cause the active 
stages to disappear completely, continuity of the 
species being maintained by the highly remstant 


eestivetng eggs. 
The population fluctuations caused by changes in 


small areas are examined closely, local population 
variations are observed which bear no relation what- 
ever to the prevailmg moisture and temperature 
conditions. 

In order to study these latter variations, an area 
ten chains square, mostly under Medicago and 
Hordeum spp. wae selected in 1952. 
Permanent sampling sites were established by placing 
pegs at the pointe of intersection of grid lines drawn 
over the area. After the hatching of the sstivating 
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Fig. 1. Maps showing obanges in iisiribukion of S. viris in Goaceyen, aroa darling: 1053- Contour lines at 133 fleas per square 
except within unshaded areas where the line represents 66 fleas per square link. Darker shading indicates higher denmty 


egga m the autumn of 1953, population samples were 
collected every three weeks from the area within 
about five yards of each peg. The population density 
of S. viridis at each peg on each sampling date was 
thus obtained, and maps were drawn to show the 
pattern of numerical distribution at regular mtervals 
throughout the season (Fig. 1). 

The general inverse relation between the population 
dengty of lucerne fleas at any particular point at 
the beginning of the season and the density at the 
same point towards the end of the active season is 
shown clearly in these maps, and also in Fig. 2. 
Similar trends are shown by data obtained from the 
same area in subsequent years and from another 
study area in a distant locality. 

Evidence has been gathered which shows that this 
changing mosaic of densities 18 not caused by mass 
movement of the lucerne fleas from areas of high 
to areas of low population density. The distances 
to be covered are too great and, &t the most, some 
minor intermingling of the insecta from neighbouring 
semplmg sites may take place towards the end of 
the season. Therefore, the changes in the mosaic 
must be brought about by local differences in birth- 
rate or survival, or in both. 

Examination of Fig. 2 shows that where densities 
exceeded a ly 20 per square link in May 
they had by September, and where they 
were below this figure in May they had increased, 
there being only a few minor d from this 
relation. Also, in general, the greater the departure 
from 20 in May, the greater was the , of 
opposite sign, in September. (This figure of 20 fleas 
per square link applies, of course, only to the date 
Presented and may vary considerably according to 
the actual time of sampling and prevailing environ- 
mental oonditions.) The coefficient of correlation 
between the estimated initial and fmal population 
densities of fleas was — 0-426 (signifloant at P < 
0:001). Statistically significant negative correlations 
were also obtained for the next three seasons (1954— 
56). This clear-cut and consistent relation between 
absolute density-levels strongly implies -that the 
changes in density recorded at each observation 
point tero due largely to some factor inftuenced by 

ion 

liminary field axperiments have provided direct 
evidence of density-induced governing reaction, for 
they show that, in areas where the insect was abund- 
ant, fertility was reduced, and mortality was oon- 
siderably increased. This is consistent with the 
laboratory experiments made with S. vwidis by 
Maclagan’. It has not yet been determined whether 
these variations in fertility and mortality related to 
density are caused directly by interference between 
overcrowded individuals, or indirectly through the 
depletion of the environment or ite impairment in 
other ways. 


Currie* and Wallace’ showed that the predatory 
bdellid mites (Bisowrus spp.) had & pronounced 
míluenoe on the numbers of the lucerne flea. Small 
numbers of & species of Sowus sp. occurred in the 
study area, but the distribution of this predator 
was at no time correlated with flea distribution, and 
later observations have shown that changes in 
lucerne flea numbers simular to those described above 
ocour when the bdellid mite is eliminated by a selective 
insecticide. 

It might be argued that small-scale variations in 
topography which could influence moisture, such as 
& mosaic of soil types or of mdges and hollows, might 
cause environmental favourability to deorease in 
some areas and to inorease in others during the course 
of a season. Observations over four successive years, 
however, showed that the density mosaic patterns 
were very different each year, and so could not be 
related to any underlying topographical pattern. 
Also, if changes in environmental favourability were 
independent of density, the pointe in Fig. 2 would: 
have been more or leas randomly scattered. Further- 
more, it is inoonoerv&ble that rary local varia- 
tions in weather conditions could have produced the 
observed changes in the density mosaic within such 
very small areas ag those studied. The conclusion 
is inescapable that variations in the physical environ- 
ment independent of density of population cannot be 
the cause of the inverse density relationship observed. 
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Thus there can be little doubt that, in the localities 
studied, the numbers of S. viridis were subject to 
tardy density-governing reaction’, for high densities 
` were observed to be followed within a few months 
by low densities, and vice versa. This is & mechanism 
which tends to keep populations fluctuating about 
an equilibrium level, which m turn varies in relation 
to changing environmental conditions‘. 


M. M. H. WALLACM 


Division of Entomology, 
Commonwealth Scientific and 
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* Wallace, M. M. H., Aust. J. Agri. Rss., b, 148 (1064). 
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Dwarf Drosophila produced by Ethylene 
Diamine Tetra-acetic Acid : a 
Relationship to Chelation of Zinc 

Many chemical and physical treatments have been 
used for ing non-heritable changes in develop- 
ment. en such changes resemble known mutants, 
they are called phenooopiee. A variety of phenocopies 
a been induced by metals or metal-inhibiting 

mpounds'!. 

on a a strain of Drosophila melanogaster, dwarf or 
midget phenooopiee were caused by a metal-complex- 
ing or chelating agent, ethylene diamine tetra-acetio 

The portions of & metal which are 
depend directly on the stability oon- 
stant of that ion". Hence, if a metal ion is added to 
food with ethylene diamine tetra-aoetio acid, that 
metal, and metals with lower stability oonsbente, 


constants will remain bound. In the dwarfing 
response reported here, cations were added one by 
one to determine the oritical metal chelated by 
ethylene diamine tetra-acetio acid. 

The food used for the Drosophila consisted of the 


(Anheuser-Busch strain G), 88 gm. of corn meal, 
22 gm. of oat meal, 11 gm. of agar, 2:7 gm. of methyl- 
parehydroxybenzoate (Tegosept M), 2-28 gm. of 
disodium ethylene diamine tetra-acetio acid (0-006 M) 
and: distilled water to a fmal volume of 1 litre. Metals 
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the media at the molarities indicated 
in Table 1 and Fig. 1. All media for the growth of 
flies were autoclaved. 

In the dwarfing experiments only females were 
soored. The length from head to wing tip was used 
as & criterion. The followmg classes were arbitrarily 
established using the maximum length of normally 
grown Oregon E as standard wild type. Dwarfs were 
a half to two-thirds the length of wild type, inter- 
mediates were longer than two-thirds but nob exoeed- 
ing three-quarters ; and ‘wild type’ aa used in Table 1 
was longer than three . The Drosophila 
melanogaster stock, 34 dwarf, which wes used 
originated from selected F, oa ee 
wild type mated to a stock with with the sax 
yellow, out, San and forked. 

When dwarfs were grown on standard food 
without de diamine tetra-acetio acid they were 
usually fertile and had progeny mdistinguishable in 
length from wild type. As seen in Table 1, dwarf 
females developed on the medium oconbaming ethylene 
diamine tetra-acetic acid when no metals were added, 
or when divalent magnesium, calcium, manganous 
or ferrous ions were added separately. However, 
the addition of cobaltous or xino ions completely 
prevented dwarfing. 

OCobaltous and smo ions have stability constants 
which are nearly the same (Co*t — 16-10 and 
Zn*t = 16-15)". If competition for ethylene diamine 
tetra-acetio acid ig to be ion concentre- 
tions lower than 0-005 M should be used. Theoretio- 
ally, the dwarfing response of ximo and cobalt would 
then be distinguishable. As shown in Fig. 1, cobalt 
had no effect m preventing ab 1 x 10-4 M 
or leas, while sinc at 5 x 10-* M gave leas dwarfing 
than the 30 +5 per cent value from ethylene 
diamine tetra-acetic acid media without metals added. 
Presumably, oobal& from 5 x 10-* to 5 x 1074 M 
could compete with zinc for ethylene diamine tetra- 
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acetico acid, leaving some zinc free. The prevention 
of dwarfing followed the metal series, 

Mg < Catt < Mn*t < Bett < CoH < Zn** 
The stability constants of these metals have the same 
order**. Zino was apparently the critical metal bound 
by ethylene diamine tetra-acetio acid. 

The period from hatching to pupation was length- 
ened by ethylene diamine tetra-acetic acid, and varied 
directly with concentration. A olio Of he ino 


tp) se ausi Zihstiane for egress of persicae 
of the dwarf phenooopiee. 
Recently, ethylene diamine tetra-acetic acid has 


by dihylno diamius totre soon asid befor odium 
and magnesium. Discussions 
for these effects on chromoso d an further further 
study. 
Darm ErmrruxexNM 
Biology 
Brookhaven National Laboratory, 
Upton, Long Island, 
New York. 
April 24. 
and tamir, f" Pree Gi U.8. LN end. Se, ts toy close” 
E au ama Galti r Sf ihe Metal Chelate 
Compounds” (Pren alt ho .New York, 1052). 
*Behwarrenbach, H., and Freitag, R., Helv. Chim. Acta, 34, 1491 


(1081). 
Schwarrmbesh, G., and Ackermann, H., Heb. Chim. Acts, 30, 


1798 (1047). 

t Levine, B. P., Proc. U.S. Net. Acad. Ad QM OD. Hversole, 

B, À, and Tatum a, A Le, ihid., 43, 06 95). Bieffensen, D., 
Andorwen, Lem F., and Kaso, A., Genetics, 41, 663 (1058). 
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Polymorphism in Human Trypanosomiasis 


Tannu are different theories about the significance 
osomes of the brucet 
berteon!, stumpy forms 
elongate into slender fore which divide, giving rise 
again to stumpy forms. Fairbairn and Culwiok! 
separated slender, intermediate and stumpy forms aa 
three distinct entities, which foun believed were 
produced by the sexual process of 

The present investigation was sere. in East 
Africa in 1955, using both & gyringe- and & 
fresh T. rhodesionss strain; in 1957 the work was 
continued in West Africa, using a cyclically trans- 
mitted strain of T. gambiense. It has been found that 
the number of trypanosomes im the blood of the 
mammalian host fluctuates more or leas cyclically, 
and that the percentage of stumpy forms is lowest 
when parasitemia is increasing and highest when it 
is decreasing. It was often impossible to differentiate 
between slender and intermediate and between 
intermediate and stumpy forms; such forms Hoare* 
retis to às iinditional 
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MINVTES 


Rat dle Bai 194 0s Rat 170 


Fig. 1. (a), Slender forms; (b), intermediate formi; (c), stumpy 


In the West African experiment with T. gombienae 
the white blood oells were also counted and differen- 
tiated. It was observed that a fall in peresrtexmia 
was vpry often associated with a great increase in 
the lymphocytes in the blood. 

From these observations it was concluded that the 
periodio: dene in parssioi mis 26 consed by To 
protective reactions of the host’s body, and that the 
factor which causes this drop m trypanosome 
numbers is also responsible for the produetion of 
stumpy forms. 

The common occurrence of transitional forms 
suggested thas intermediate and stumpy forms are 
not produced by a sexual process two 
slender forms, bui by the shrinkage of the slender 


iity, a T. rhodestense 
been transmitted oyolic- 
ally through rate since 1953. In order to obtain a 
fairly high percentage of slender forms, blood was 
ee Me ee ee ee 
mixed -with 1 om.* of Plasma and kept in a 
bottle at 87° O. At intervals of 45 min. the bottle 
was shaken, thin slides were made, the ratio of 
trypanosomes to erythrocytes was ascertained, and 
& morphological differentiation was made for 200 


osomes in each slide. 
beervationg were valid for the first two 
hours of this experiment, after that time the 


trypanosomes started to degenerate. Throughout 
the period of valid observation the number of erythro- 
cytes remained approximately constant, as did the 
trypanosome-—erythrocyte ratio, thus indicating that 
the number of trypanosomes did not decrease ; 
however, the ion of stumpy forms increased 

at the expense of the slender forms, as will 


Agglomeration, which could 


This experiment, therefore, makes it highly obable 


that stumpy forms are produced by the 
of slender forms in circumstances in which the 
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altermg, or altered,.environment. ` ' 

A full report ôf this work will be given elsewhere. 

I'am indebted to the Netherlands 
for Pure Research (Z.W.O.) for a echolarship, in 1965, 
to the Colonial Office for a Research 
to Dr. K. C. Willett for his help and co-operation. 

D. J. B. Wises . 

. Wegt African Institute for 
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April 29.* 
! Robaron, AL, Report of the Slesping Sickness Commision, 18 
5 dert in H., and Culwick, A. T., Ama. Trop. Med. Peresi., 40, 491 
` ! Hoare, O. À., Parasitology, 48, 150 (1966). 
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Chromosome Polymorphism in the 
"Common Shrew 


Iw the autumn of 1955, Sharman! examined the 
chromosomes of five common shrews (Soren araneus 
L.) from Buckland m Berkshire and one from the 
neighbourhood of Lake Vyrnwy in North Wales. 
' He confirmed Bovey’s" report that there are three 
sex chromosomes in the male, and made the surprising 
observation that the diploid number of chromosomes 
varied from 22 to 25 in different individuale. It 
appeared that some chromosomal elemente could be 
present in either of two forms: as single V- or J- 
shaped (metacentric) chromosomes, or ag pairs of 
‘rod-shaped (scrocentric) chromosomes, one rod 
‘corresponding to each arm of the V or J. The total 
number of autosome arms was therefore constant. 
This type of chromosome polymorphism is fairly 
well known in invertebrates, instances having been 
. in several species of the Aorididae* and 
Coleoptera‘, in mantids*, and in a mollusc’. A similar 


soinotcauda’, and in mammals an apparent case 
involving a single metacentric chromosome pair has 
recently been disoovered in the rodent species 
Gerbillus pyramidum by Wahrmann and Zahavi’. 

Pe he pecu Oeste fifty more shrews were 

44 of them on the grassy edges of a small 
thi at Chilton, Berkshire, and the remainder less 
than a quarter.of a mile away.  Feulgen squash 
preparations of bone marrow and/or spleen and/or 
testis were made following pretreatment methods 
described elsewhere’. The resulte confirm and extend 
the findmgs of the previous autumn: the chromo- 
some , number was found to be constant within 
individuals but to vary from 22 to 27 in different 
males and from 22 to 25 in 
different females. The number 
_of autosomal arms was constantly 

36. 

The chromosomes of two indi- 
viduals are shown in Figs. 1 and 2, 
and diagrammatically in Fig. 8. 
Pairs of each of the normal auto- 
somes (Nos. 1, 2, 3, 4, 5 and 0 in the 
diagram) were preeent in all the 
individuals examined. Apart from 
Nos. 8 and 4, which differ <only 
slightly in size and have j 
centromeres, they are readily dis- 
tinguished. The variable elements 
are Nos. 6, 7 and 8, each of 
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Table 1. COWON SHREW (Seros areneus)’ 
27 OvTOLOGICAL TYPES 
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“Colsheine metaphase from spleen of shrew 35 (male). 


which may be represmted by a single meta- 
centric chromosome or by two acrocantrio ahromo- 
somes. J-shaped element 6 18 casily identified. . 
V-shaped elements 7 and 8 are not difficult to ' 
distinguish when both are present in the same oell 
(as in Fig. ee O ee dad iege 
photographs and measurements may be necessary 
for positive identifloation. Of the derivative rods, 
only that io the longer arm of meta- 
centric element 6 oan be identifled with 

The interpretation here given is supported by the . 
observation of the expected trivalent sascciations . 
in stages from diplotene to metaphase in primary 


Each of the element pairs 6, 7 and 8 has now 
been observed (in different individuals) in three 
states, namely, as two metacentrio, as one meta- 
centric and two &orooentrio, or as four acrocentric 
chromosomes. Theoretically, therefore, there should 
be 3! = 27 cytological types posible. Fifteen of 
these have been identified. 

Such a situation is formally equivalent to & poly- 
morphic system with alternative genes at each of 
three loci, and comparison of the observed numbers 
of individuals of the different cytological with 
those expected on the basis of the Hardy-Weinberg ' 
ratio is suggested. It was possible to defme the 
chromosome set completely in 42 of the 50 indi- 
viduals examined and these are classified and tested 
agaist expectation in Table 1. There is a small 
excess of heteroxygotes for chromosome 6 and small 
deficiencies of heterozygotes for the other two 
chromosomes concerned, but the numbers are‘ too 
small for & test of significance. 

The common shrew is widely distributed in Europe 
and is evidently adapted to a diversity of ecological 
conditions!*. At present we can only be certain that 
the polymorphic chromosome system. we have de- 


42 INDIVIDUALS TRAPPED IN 1060. OBSERVED 
AND NUNBEES FXFEOUED: ON SEN HARDY-WIAINNEBG 


(M = homoxygous metaoenirio; HET = Boni A = homozygous serooentric) 
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Fig. 8." Diagram showing chromosome constitution of shrews 35 


: poribed exists within the county of Berkshire, since 
the Lake Vyrnwy specimen was a homorygote, and 
Bovey*, the only previous authority, reported on two 
- (Swiss) males only, both of which were evidently 
homozygotes. It may be assumed that the system 
is maintained because some of the cytological types 


have a selective advantage over others, but at -> 


present the details of this operation must remain 
largely conjectural. Bignifloant deviation from the 
Hardy-Weinberg proportions might be in the 
direction either of an excess, or of a deficiency, of 
heterozygous An excess of heterozygotes 
could be attri ‘either to & direct selective 
advantage of the heterozygotes or to an assortative 
mating system favourmg outbreedmg. A deficiency 
of hotaronygotes might be duo to balanood advantage 
of the homozygous types or i . Now 
dis powers of dspesci of stall mammnaia is bo 
ahrew are likely to be limited, eo that a significant 
degree of inbreeding may well oocur. Should this be 
combmed with a selective advantage of heterozygotes, 
it would be possible for a situation to arise in which 
there was a spurious agreement with the Hardy— 
Weinberg ratio. It is therefore clear that & full 
analysis of the operation of the system of chromosome 
pol in the shrew wil not be posmble 
without reliable information about the size and 
density of wild shrew populations and of the range 
of movement of amgle animals. Such information, 
oombined with cytological study of samples of adults 
and of litters of embryos $n utero, could help oon- 
siderably towards an understanding of the genetical 
a Ge O Fee 
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E Significance of Vacuolated Neurones in 
the Medúlla: of Sheep affected with 
- Scrapie 

 VAGUOLATHD neurones in the medulla have been 
considered for quite a long time by several workers 
as the only constant microscopic lesion in sheep 
affected with scrapie. On the other hand, Holman 
and Pattison}, although finding vacuoles in all their 
clinical cases of scrapie, reported vacuoles in the 
medulla m & small proportion of non-scrapie sheep 
(m 5 out of 98 snimals). otnik and Rennie’ 
examined material from 57 healthy sheep of various 
ages using serial sections from three levels of the 
medulla, and demonstrated vacuoles in about 73 per 
oent of sheep, mainly of the Cheviot breed. Bosan- 
quet, Daniel and Parry? found only occasional 
vacuoles in the large neurones of the medulla of 
sorapied animals, but have seen simular vacuoles in 
normal sheep. Pattison‘ has disoovered the incidence 
of vacuolated neurones in goats in which scrapie had 
been induced experimentally. According to him, 
2,279 vacuoles were present in nmety-four sections, 
from medullas of 16 scrapie goats, whereas only 
8 vacuoles could be found in 502 sections from 
medullas of 16 healthy goats. 

In the present study two groups of sheep have 
been examined, one group consisting of ten animals 
m advanced stages of clinical natural scrapie and the 
other group being composed of ten healthy anmals 
of ages le to those of the scrapie animals. 
The method of killing the animals, fixation of braing 
&nd blocking of three levels from the medulla waa 
exactly the same as described by Zlotnik and Rennie’. . 
robin teen serial sections from each level have been ` 

jected to microscopical scrutiny, making a total 
-four sections from each medulla. 

Oe ec ti ead sso E UL TT RE 
1 and 2, and it can be seen beyond any doubt that 
in animals suffering from advanced natural scrapie 
vacuolation of neurones in the medulla is severe, 
whereas in healthy animals the numbers of vacuoles 
are negligible when compared with those of affected 


Table 1. 
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animals. One péint, however, must be borne in 
mind: the finding of even seven vacuoles in a single 
section of the medulla alone cannot be accepted 
as significant, and for the diagnosis of scrapie one of 
the features must be the consistent presence of 
vacuoles in increased numbers in serial sections 
throughout the medulla. 

I wish to thank Dr. J. T. Stamp, director of the 
Moredun Institute, for the interest he has taken in 
this work. 

: I. ZrormNix 

Animal Diseases Research Association, 

Moredun Institute, Gilmerton, 
Edinburgh. April 25. i 
1 
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* Boman D., Denial, P.- M., and Parry, F B., Lenos, 11, 
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Improved Persistence of Dieldrin 
“Deposits on Sorptive Mud Surface 

LABORATORY experiments carried out by Hadaway 
and Barlow!" and by Downs, Bordas and Navarro’ 
have shown that solid particles of DDT may drs- 

from the surface of various types of soils 
such as are frequently used for the construction of 
huta ın the tropics. It seemed that this disa 
was due to a proceas of absorption, and the different 
types of souls vary in their sorptive properties‘. 
. There is no doubt that this process of sorption into 
mud surfaces, which seems to occur with all commonly 
used residual insecticides’, results also in logs of 
residual effectiveness under field conditions*, although 
tho effect may not be as serious as that observed under 
laboratory conditions where dried mud alone is used 
ag the test surface’. 

So far, pre-spraymg the mud surface with a 

ing material would appear to be the only 
practioal answer, but attempts in this direction 
have not yielded satisfactory results‘. 

The work reported here deals with experiments on 
a new type of wettable powder formulation consisting 
of ground golidified meks of dieldrin and & resinous 
material The experiments were based on the 
assumption that the adjuvant may act as a physical 
barrier between at least an appreciable part of the 
toxicant and the ive surface, Bo that sorption 
might be greatly and the residual effect 
accordingly prolo 

A wettable po was by mixing equal 
amounts of powdered di Ai end dde oou- 
marone resin, which were then together until 
& homogeneous mixture was obtained. This was 
cooled and the brittle product finely ground, “Teepal’ 
being added as wetting agent. The majority of the 
particles were found to be within the range 10—50p. 
The powder thus obtained was sprayed at & dosage 
of 12-5 mgm. dieldrinjaq. ft. on to laboratory-made 
panels constructed of dried Tanganyika (Babeti) 
mud, having highly sorptive ies. 

Enough panels were spre to allow for & series of 


testa at successive time using new penels 
each time. A standard 50 cent dieldrm wettable 
powder, applied at twice dosage of dieldrm, was 


included for comparison. ° 
The teat technique was based on & 30-gec. 
of house-flies to the insecticidal residues. The ex- 
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Table 1. OYED PERSINTEKOB OF DINLDRIK/OOUXARONR RESIN 


OX BORPTIVE MUD PANELA 
Peroentage knockdown and 24-hr, mortality 








hours 
days 
days 
wook 
wooks 








2 
1 
2 
2 
1 
2 
2 
1 
2 
1 
0 
4 
7 
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* Panels used for exposure more than anoe, 


posure method was a ‘no-choice’ method. Knock- 
down readings were taken at hourly mtervals to 
6 hr. after exposure, and the total number of 
and moribund was recorded after 24 hr. The results 
are shown in Table 1. 

Table 1 gives a clear picture of the greatly improved 
persistence obtained under the test conditions. The 
standard dieldrm wettable powder gave & 100 per 
cent kill for a period of one day only on the type 
of mud used ; then mortality figures rapidly fell with 
tme, and the residual effect was completely lost 
after two weeks. On the other hand, the ground 
dieldrin/ooumarone resin melt showed a high rate of 
knockdown and 100 per cent mortality throughout 
the expermmental period of 10 months. 

The favourable resulta obtained were shown to be, 
at least to & certain extent, independent of the ratio 
in which the two components were melted together. 
No appreciable differences in persistency over a period 
of three months were observed in testa with residues 
from wetteable powders based on dieldrm/coumarone 
resin solidified melts in the ratios 90:10, 70: 80 
and 30: 70. 

Prelimmary experiments with other insecticides 
(DDT, y-BHC and aldrin) showed & amilar improve- 
ment in persistence of the ground inseoticide/ream 
melt as compared with a wettable powder without 
ooumarone resin, but the results were less satis- 
factory than with dieldrin at the same dosage- 
level. 

Improvement of the persistence of dieldrin deposite 
on sorptive mud is not & specific property of coumar- 
one resin only. Similar resulta can be obtained by 
using other materials. The adjuvant should preferably 
be of such a nature that it can be conveniently 
melted wrth dieldrin; that the melt forms a brittle 
solid after cooling, so that it can easily be ground ; 
and that the adjuvant iteelf is not sorbed into the 
mud. Synthetic and natural resins, haltie bitu- 
mens, petroleum and coal-tar pitches, the naturally 
occurring asphaltites such as gileonite and sulphur 
were all tested in the same way. Ohlormated poly- 
phenyl (‘Aroclor 5460’, obtained from Monsanto 
Chemicals, Ltd, London), oolophony, gilsonite and 
sulphur were icularly satisfactory. With residues 
of 25 mgm. dieldrin + 25 mgm. adjuvant/seq. ft., & 
high rate of knockdown and a 100 per oent 24-br. 
mortality was obtained ut the testing 
period of three months, whereas the standard dieldrm 
wettable powder at the same dosage gave a similar 
performance to that mentioned in Table 1. 
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Although the nature of this phenomenon is not 
yet fully understood, there are clear indicationa that 
sorption is appreciably reduced and a sufficient 
amount of insecticide remains effective on the surface 
for prolonged periods. The work is still continuing, 
and will be reported in full elaewhere. I should like 
to thank my colleagues m this Laboratory for their 
help and ocriticiam and also the management of 
“Shell” Research, Ltd., for permission to publish 
this work. 

d Pm. Gsnonr 
Woodstock Agricultural Research Centre, 

“Shell” Research, Ltd., 
Bittingbourne, Kent. 
x May 30. 
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Sensitivity of Light-inhibited Seeds to 


Certain Spectral Regions 

Ix recent years important progress has been made 
in sun cnowiedge Ot ie Hrs deben. oui eee IM 
plant development. Detailed studies ot the action 
for the iodio control of flowermg 
and for the germination of certain light-requiring 
seeds, carried out by Borthwick and his oo-workers!, 
have shown that in both these developmental processes 
red light is moet effective and that under certain 
conditions infra-red radiation reverses the effect of 
red illumination. The connexion between 
periodiam and seed germination was further demon- 
strated by the discovery by Isikawa? and by Black 
and Wareing?’ of the direct photoperiodic control of 
germination in seeds of a number of spesies. 

As & oorollary to our investigations of photo 
periodism in the light-requiring seed of Benda 

, & study hag been made of the effect of the 

photoperiodic régime on germination of Nemophila 
insignis, a light-inhibited peed. It has been found 
that ab 21-22° C. these seeds exhibit photoperiodic 
behaviour with respect to germination, long days 
inhibiting, and short days permitting, germination. 
These effects are profoundly modified by ture. 
Further deteila of this work will be publi else- 
where. 7 

During this investigation, an examination has been 
made of the effects of different regions of the spectrum 
on germination of Nemophila. Facilities for a detailed 
study of the action spectrum were not available and 
only white, red, blue and infra-red radiation were 
used. Asa source of white light, ‘daylight’ fluorescent 
tubes were used. Red light, within the bend 5,800— 
7,000 A, was obtained from red ftuoreeoent tubes in 
conjunction with red ‘Perspex’ (2.400) as a filter. 
To obtain blue light, blue fluorescent tubes were 
used in conjunction with blue ‘Perspex’ (B.705) and 
copper chloride filters, transmitting the wave-lengths 
4,000—5,200 A. Light from a -150-watt 
filament passing through the Ilford infra-red 
filter 207 and a 9-5-om. thick water screen gave 
infra-red radiation of the wave-lengths 7,300— 
10,000 A. f 

White fluorescent light ab an intensity of 1,200 ergs/ 
om.*/seo. (lower intensities have not been tested) was 
found to inhibit seed germination at 21—22? O. 
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Table 1. THE INHIBITORY EVFRCT OF BLUM AMD RED LIGHT OX TAE 


QNRMINATIOK OF Nemophila BEED. TEMPERATURE 21-22° C. 
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cate the percentekor garmmation of 


Seeds were to red and blue light over & range 
of intensities at this temperature. The germination 
percentages obtained under each.treatment are shown. 
in Table 1. These resulte demonstrate that both 
blue and red light inhibit germination, and that at 
the lower intensities blue hght is more effective. 

On the other hand, it has been found in a number 
of experiments that germination of Nemophila seed 
is not inhibited by infra-red radiation at an intensity 
of 4,000 ergs/om.*/sec. From & knowledge of the 
spectral emission data for ‘daylight’ ftuoreecent tubes* 
it oan be calculated that m white fluorescent light, at 
an intensity of 1,200 ergs/om.*/sec., the infra-red 
component 18 approximately 15-6 ergs/cm."/sec. Thus, 
it a that the inhibitory effect of white 
light is due to ita infra-red content. 

These results are not in agreement with the sug- 
gestion put forward by Meischke’, that the germina- 
tion of seeds of certain species is mhibited by light 
from a tungsten filament source because the inhibitory 
effect of the infra-red content overcomes the effect of 
promotive wave-lengths. The resulte aleo eontrast 
with the findings of Baxter-Jones and Bailey’ for 
Lamium amplexicaule, which tend to support 
Meischke’s hypothesis. Furthermore, it appears that 
ecole Bese ee 
spectrum for germination which, of the 
greater effectiveness of blue light, is not in accordance 
Borthwick and his oo-workers!, but which is similar 
to the findings of several Dutch workerst! for the 
dependence on wave-length for flowering in Hyos- 
cyamus and other planta. d 

In the present investigation it is unlikely that the 
inhibitory effect of blue light is due to its mfra-red 
component since the light from the fluorescent tubes 
was filtered through & solution of copper chloride. 
The infra-red content must therefore have been very 
low. 
It is hoped that in future work a detailed investi- 
gation of the inter-relationships between blue, red 

M. Braax* 
P. F. Wanna 
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RESEARCH AND DEVELOPMENT IN NUCLEAR ENERGY ` 


HE third: annual report of the United’ Kingdom 

Atomic Energy Authority* provides an impree- 
give picture of the many-sided contribution which the 
work of the Authority is making to Britain's economic 
development. It does not, however, make poesible 
an assesament of the magnitude of the Authority's 
demand upon the resources of the country in 
either man-power or materials. Much of the material 
in this report will be already familiar to readers of 
Nature from the re-consideration of the nuclear power 
programme and capitel investment in the fuel and 
power industries which has followed on the success 
of the Calder Hall station, so that recapitulation seams 
unnecessary. It should suffice to note that the report 
provides & convenient and authoritative means of 
followmg the progress of eventa, and to peas on to 
other matters of scientiflc and .technical interest. 
The operating account continues to be withheld from 
publication in the interest of national security, and 
the balance sheet merely shows an item of £2,691,841 
for research and development expenditure in aid of 
design. It may also be noted that the whole of the 
cost of operation of the Research Group, leas the 
proceeds of sales of radioactive substances, electronic 
equipment and other income, is regarded as funda- 
mental research in the nuclear energy fleld and as 
such is borne by the Exchequer. Similarly, the cost 
of operation of the. Weapons Group which, besides 
other research and development, undertakes the 
production of components for weapons and research 
work in, connexion with weapons, leas the amounts 
chargeable for such work fmder contract to the 
Ministry of Supply, is regarded aa a charge to be 
borne by the Exchequer. 
` On the staff aide, the expansion of the Authority 
continued at a high level, non-industrial staff increas- 
ing from 10,795 to 12,080 at March 81, 1957, and 
industrial staff from 13,178 to 14,660, the greatest 
difficulties in recruitment being in the more senior 
posts, especially in engineering. ‘These figures do 
not, of course, give any accurate indication of the 
demand on the nation’s scientific and technical 
man-power; but the Authority is making a positive 
contribution in this fleld. As a result of & review of 
its own training facilities in the light of the White 
Paper on Technical Education, & revised scheme of 
awards has been introduced to enable selected mem- 
bers of the staff to attend university and ‘sandwich’ 
courses. The first bursaries for full-time university 
courses were awarded in May 1956, and systematic 
selection of candidates for ‘sandwich’ courses in 
technical colleges started in time for the January 
1957 term. Besides this, 471 studente have already 
passed through the Reactor School at Harwell, more 
than 900 students through the Isotope School, and 
the first course in the school at Calder Hall for 
* United Kingdom Atomio Authority. Third Annual 
am se ee gehst, dy HE 


training reactor operators for power stations was 
attended by eight students. Students for these 
courses, which in future will last six weeks, will be 
expected to have attended the Reactor School at 
Harwell or to have reached a comperable standard of 
knowledge. In addition to the three-and-a-half 
month full courses at the Reactor School, two short 
courses, the first of several new courses made poasible 
by the expansion in capacity of the School, have 
been given to industrial executives with the view of 
giving senior industrialista a general appreciation of 
the problems and possibilities of nuclear power. 
Moreover, to keep industry broadly informed of work 
in progress which might eventually lead to industrial 
application, the Authority arranged some ten oon- 
ferences during the year to which representatives of 
industry were invited, with the view of acquainting 
industry with the possibilities that are being examined 
so that firms may think about applications in their 
own fields and provide for discussion of the lines of 
development being followed. 

In spite of the steady flow of inquiries from industry, 
mostly from firme which were unaware of the large 
amount of published information available, . few 
‘access agreements’ have as yet been negotiated. The 
Authority has also directed the attention of individual 
firma to inventions of interest in their own particular 
flelds. Apart from inventions of major importance 
to the nuclear power programme, the Authority now 
has some 230 inventions protected by patents and 
patent applications, covering a wide range in the 
chemical, metallurgical, electronic and instrument 
flelds, and up -to the present, thirty-nine patent 
licences have been granted to British firms and six to 
firms in other countries. Besides this, as a result of 
the eighth Tripartite Declaasification Oonference 
between the United Kingdom, the United States and 
Canada, held in the United States early in the year, 
and ratification of its recommendations, virtually all 
-technological information needed to develop a civilian 
nuclear power industry, including a very wide range 
of information on the design, construction and opera- 
tion of power reactora, together with details of the 

of fuel materials, the fabrication of fuel 
elements and the effect upon them of radiation, has 
been freed from security restrictions on püblication. 

These changes will permit the greatest release of 
information on nuclear energy since the Conference , 
on the Peaceful Uses of Nuclear Energy at Geneva 
in Angust 1955, and the Authority has undertaken 
to review all existing classified reports to see which 
can be made available to the public. The more useful 
of these will be reprinted, and periodical lists will be 
issued of the others; it will be possible to borrow 
these from the Authority's libraries. Much else is done 
by the Authority to disseminate information on 
nuclear energy both by papers by the Authority’s 
staff in the scientific and technical press, which 
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during the year numbered 450, and by the issue of 
lists of new publications acquired by the Authority’s 
libraries, information bulletins and bibliographies on 
selected subjecte. Indeed, it would appear that, 
within the limita set by official policy, the Authority 
is already doing all that can reasonably be expected 
to facilitate the dissemination of technical information 
in this field, as well as to promote the necessary 
training of scientista and engineers drawn from British 
industry and from overseas. 

It is, of conrse,-eesential that a proper balance 
should be achieved between national security on one 
hand and the rapid advance in the peaceful applica- 
tions of nuclear energy on the other; sccordingty it 
is important that scientists in general should take 
every opportunity’ to ensure that the dangers of 
exoeemve secrecy are clearly understood, and also the 
dependence of national security on the positive 
achievements of technology rather than on any 
negative measures. This applies to staff no leas than 
to information. The more interlocked with industry 
the Authority’s part in the application of nucldar 
energy becomes the more essential it is that there 
' should be free movement of staff and of information, 
and that such movement and interchange should not 
be hindered by restrictions that cannot be clearly 
Shee Un PUPUDUDUE ecc -tobe tenen de for 
national security. 

This is sufficiently illustreted by the Authority's 
clear concern with the export of reactors, to’ which 
the report refers. Although this is the responsibility 
of industry, the Oalder Hall type of reactor is the only 
type of power reactor of Britiah design at present 
available for export from the United Kingdom ; and, 
as ita designers and operatore, the Authority is well 
. qualified to describe ite features and advantages to 

potential customers. The Authority is also responsible 
for supplying the fuel elements for reactars of British 
origin exported by industry, and it has a parb to 
play i in the inter-government Segon required 
in gach transactions. 

No orean orda due Hiükab coger fedbtunpde 
Britiah design had been received fram overseas up 
to the end of the year under review, although the 
A.E.l—Jobn Thompson Co. had received an order 
for a Merlin research reactor from the German 
Land Government of North Rhme—Westphalia, which 
had also authorized the purchase of a DIDO-type of 
high-flux research reactor. This development aspect 
may powsibly repay a little further attention, and 
clearly the more cantacts between the Authority and 
industry are facilitated the more effectively Industry 
. will be able to make its full and natural contribution 
to development, as well as to the reactor research 
programme and to research and development m 
general. As regards the reactor research programme, 
the concept of three successive stages has now been 
abandoned in favour of a more flexible pattern of 
development, and while the gas-cooled, graphite- 
moderated system continues to show even greater 
potentialities than at first tRought, work on the 
sodium-graphite system continues, a high-temperature 
xero-energy critical assembly is to be built and good 
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progreas is being made with the experimental fast 
reactor at Dounreay. The technological problems 
involved in the homogeneous aqueous and liquid- 
metel-fuelled systems are also being examined, as 
well as possible systems for surface ship propulsion; 
in addition to work on the development of the 
preesurixed water reactor for submarine propulsion. 

The references in the report to these technological 
investigations give some idea of the far-reaching 
influence of the Atomio Energy Authority's work on 
industrial development. For example, in oollabora- 
tion with industry, the Research and Development 
Branch of the Industrial Group is investigating the 
development of steels for pressure vessels which will 
operate at higher temperatures and pressures. In 
established for alloying uranium with chromium 
swelling on thermal cycling, and for casting the alloy 
into tubes within close dimensional tolerances. 
Chemical work on. homogeneous aqueous reactor 
systems has included investigations into the stability 
of uranium and plutonium solutions at high tempera- 
tures and preesures and under high radiation flur, 
and mto the behaviour of thorium oxide slurries, 
while the trend in development of fuel elementa for 
advanced reactors has been towards ceramic, rather 
than metallic, elements, because the evidence now 
available indicates that ceramics may be more suitable 
for high-temperature operation. Techniques are 
Ee ee God mec Sea 
alloys higher creep-resistance than 
iun ned Aa 

About a fifth of the work at Harwell is devoted to 
fundamental research, and this work, in particular 
the study of the physigs of solids, has yielded results 
of wide utility. For example, the behaviour of 
graphite under neutron irradiation can now be 
-deduced from a knowledge of ite crystal structure ; 
this has permitted & correlation between neutron- 
induced damage and changes in the electrical proper- 
ties‘ of the graphite. Reactors have made possible 
the new technique for solid-state studies known as 
neutron diffraction, in which beams of neutrons are 
used for exploring the atomio architecture of solids, 
while a group working on cosmic rays is studying the 
variation with time in the occurrence of big showers 
of cosmic-ray particles. Fundamental research in 
chemistry has included studies of practically all the 
radioactive heavy elements, while developments in 
the technique of chemical analysis by neutron activa- 
tion have led to interesting results in pure as well as 
in applied chemistry, including a technique used, in 
the manufacture of transistors, to determine as little 
as one parb of copper in ten thousand million of 
silicon and also the minute traces of gold in sea-water 
with an accuracy which has oonfirmed Haber’s 
conclusion that most of the gold is associated with 
particulate matter. The Authority is also providing 
to the Colonial Geological Surveys an improved form 
of rabemeter, produced by manufacturers of electronic 
equipment and conforming to a specification laid 
down by the Electronios Division at Harwell, working 


on torch batteries and which has a long life in the 
fleld. 

If, therefore, it is difficult, on the information 
available, to asseas how far the expenditure on the 
Atomic Energy Authority is in belance with the 
national expenditure on research and development as 
& whole, there oan be no question as to the value of 
the return received from that expenditure. When 
such an assessment cannot well be made from pub- 
lished information, it is all the more important that 
the general arrangements should inspire confidence 
that the assessment is’ being made within the organ- 
ization itself and used for guiding policy. For that 
reason alone it is unfortunate that there is no indios- 
tion of any intention either to strengthen the staff 
of the Lord President’s office, to provide him at the 
least with a direct spokesman in the House of 
Commons, or to fill the offloe with a Minister whose 
sole responsibility is to discharge thoee onerous duties. 

There are two further reasons for concern at this 
delay to deal adequately with the question of the 


Lord President's responsibilities and with the resources . 


of his office. It ia not simply a question of seeing that 
Britain’s research and development effort is in 
Proportion, but also of the division of ministerial 
responsibilities. The development of an export trade 
in reactors, which, it is confidently anticipated, might 
reach the scale of £50 million a year within & decade, 
involves questions of international trade and relations, 
and in particular of Britain’s position with regard 
to Euratom and the International Atomic Energy 
Agency; just as the nuclear power programme is 
essentially the responsibility of the Minister of Power, 
but equally is determined by decisions as to the 
extent of our capital investment made by the Chan- 
oellor of the Exchequer. This programme also 
impinges on that of the use of land generally and, 
while the desirability of accelerating the execution 
of the programme cannot be denied, there is reason 
in the argument of the Council for the Preservation 
of Rural England that the preparation of & master 
plan by the Minister of Housing and Local Govern- 
ment is a matter of extreme urgency to prevent the 
haphazard piecemeal selection of sites. 

This third report of the Atomic Energy Authority 
just touches on two instances which well -ilustrate 
this need. The Secretary of State for Scotland haa 
now given- his consent to the oonstruction of a 
800-820 MW. nuclear power station at Hunterston 
in Ayrshire; but the delay of nine months between 
the letting of the contract and the starting of building 
work means not only a serious interruption of the 
orderly development of the nuclear-power programme, 
but also that & smaller power station will be built 
for the same oosb than if the Electricity Board had 
been able to wait until now before settling the details 
of the contract. It is to the public interest that such 
delays should be kept to a minimum, just-as ib is 
that there should be no over-riding of other interests. 

This delay might well be minimized if consent were 
sought, under such & master plan, at the earliest 
poeuible stage. Not only would justice be manifestly 
seen to be done, but also under a master plan much 
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opposition and obstruction would disappear. It is 
the piecemeal approach and the fear that the 
Authority or Ministry is being allowed to judge its 
own cause that gives rise to legitimate anxiety and 
Opposition. This is equally illustrated by the diffi- 
culties that have arisen over the selection of a aite 


' for another major research establishment and which 


led to the introduction of the Winfrith Heath Bill 
in the House of Commons on May 21, 1957. Despite 
the care taken by the Authority in the examination 
of poesible sites, the debates in Parliament testify to 
the weakness in the present procedure and the 
unnecessary fears that can be aroused; and it ıs to 
be hoped that the suggestion thrown out by the 
Council for the Preservation of Rural England will 
receive the careful examination it merits. 

- The chapter on international relations in the 
Present report could not be expected to provide 
critical comment on the international situation to-day, 
though it does illustrate its complexity. What is 
required is that the Government should decide on ita 
policy towards the Organization for European 
Eoonomio Co-operation in this field, and towards 
the Euratom countries. It is of the utmost impor- 
tance that the opportunities opening before Britain 
in that fleld, as well as under the Baghdad Pact, are 
not missed through failure to oo-ordinate policy or to 
place adéquate resources at the disposal of those 
responsible for ita execution. Above all is the need 
for & wide outlook and imaginative approach in 
place of the piecemeal and haphazard dealing that 
has caused frustration and waste in the past. 


WITTGENSTEIN'S 
ACCOMPLISHMENT 


Philosophical Investigations 

By Ludwig Wi i Translated by G. E. M. 
Anscombe. (Text in Garman and English.) Pp. x+ 
282. (1958.) 878. 6d. net. 


Remarks on the Foundations of Mathematics 
By Ludwig Wittgenstein. Edited by G. H. von 
Wri R. Rhees and G. E. M. Anscombe. Trans- 
lated by G. E. M. Anscombe. (Text in German and 
English.) Pp. xx+204. (1956.) 37s. 6d. net. 
(Basil Blackwell, Oxford.) 

HESE two volumes (briefly, ''Inveeti- 
. gations” and ''Foundations") are the work of a 
thinker who is likely as the years go on to stand out 


they manifest the courage and foresight of the pub- 
lishers in undertaking (whatever the financial 


Like the “Tractatus” of 1922, the English 
and German versions are printed an o posite pages, 
which enables the reader to do two These 
are, first, to get as deeply as possible into the author's 
mind vis his native tongue, and secondly to realize 
how difficult it is to render into another language 
ratiocination at this sustained level of spontaneity. 


- 
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Even s0, there are a few instances in which a pier 
English ‘word could have been chosen without domg 
any violence to the original, and might, indeed, have 
added & little to its dignity. But one is grateful all 
the same for a faithful translation, acdeptable in all 
essentials. As for the editors, they have discharged 
a most delicate duty with judgment, for the amem- 
bling of manuscripte like these, includmg some and 
rej others, must always be to invite criticism of 
one kind or another. 

The plan of “Foundations” is to present the 
master's thoughts in five parte, of which Part 1 is 
largely correlative with portions from the ‘Investi- 
gations”. Part 2 deals with the derivability of 
arithmetic from the caloulus of logic. Part 3 contains 
the necessary preliminary matter for the under- 
standing of the relation between mathematical and 
empirical propositions, referred to at length in Part 5. 
In Part 4 come Wittgenstein’s speculations on 
intuitional mathematics, and the law of the excluded 
middle, while Part 5 includes, among other topice, & 
somewhat peripheral approach to Godel’s theorem. 

Broadly, Wittgenstein is strugglmg manfully with 
& problem well-nigh insoluble, namely, the nature of 
language, and what that nature (if it oan ever be 
fully revealed) permita it to do for the purpose of 


communication between human beings, both in ` 


everyday affairs and in the domain of scientific 
reasoning. Nobody would ee such an investi- 
gation to be more than a sake within the life-time 
of an individual however gifted; the reader will 
nevertheless be fascinated by the author's intellectual 
humility and sense of failure. If ever two books 
betoken & pam in the mind, these assuredly do. This 
leads one to compare these peges with & supreme 
picture left unfinished by an artist, as if to suggest 
that—in part, at least—in its incompleteness resides 
ite majesty. Michelangelo’s ‘“Entambment” is & case 
in point: not for a moment could this composition 
be envisaged as ‘finished’ without wrecking much of 
its appeal to our sethetio sense; and so it is for 
these intuitive flashes from the brain of Wittgen- 
stem. We are confronted with akin to & 
mental workshop, & scoene beautiful at first 
sight, but capable of almost infinite refinement aa its 
poene ds pesoguised. Oanon Btreeter, some years ago, 
alt in need for much the same equipment in planning 
his work on ‘ 
could, so to say, be left 
eed uf. ing tidied away over- 
night. But this is perhaps a privilege to be claimed 
in ita entirety by genius, and by genius alone. 
Wittgenstein’s methodology, for example, shows 
this formative character in its tentative approach. 
He asks what difference there is between cause and 
E a MEE p paca 
no progrees by being told what tive’ is, b 
‘judging’ is. In other words, attaching a definitive 
label to the entities under consideration gets us 
nowhere. More physically, if it is desired to measure 
& length, the meaning of the word is learnt by 
learning what the process of measurement involves. 
Thus, there is both a physical and con- 
notation attaching to the ward ‘methodology’. In 
such & context, ib has always seemed to me that 
the Michelson-Morley experiment stands not only 
at the apex of ether physics, but that it waa also 
the summit of speculative shought at that par- 
ticular period. Here, from the point of view of pure 
epistemology, comes & throw-baok, as it were, to 
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eid hase of natural philosophy which is not in the 


as inventors than as discoverers. inerti ende 
seem at first sight, it is just this inventive quality 
which has enabled ratiocination to break through to 
aora on the very limita of human endeavour. It 
provided much of the power for the advance 
in theoretical physics during, say, the past century 
and a half, if we include the fundamental place 
occupied by non-Euclidean geometries in coamology. 
With the death of Ludwig Wittgenstein in 1951 
ie Se ee 
full of promise, and (though he would have denied it 
hotly) of achievement. He has left so much behind 
for the benefit of mankind. Without qualification, 
it may be seid of him that in thus labouring he 
entered into his rest. F. I. Q. Rawis 


WEBER PARABOLIC CYLINDER 
FUNCTIONS 
Tables of Weber Parabolic Cylinder Functions 


Edited by Dr. J. O. P. Miller. Pp. 233. (London : 
H.M. Stati Office, 1955. Published for the 
‘Department of Scientific and Industrial Research.) 688 


" [ ES js an sdmirablo example of a scheme which 
Dr. Miller is well known to favour—e unified 
analytical and numerical treatment of a particular 
mathematical function. Systematio study of special 
fonctions is now the province of those who make 
fundamental i tables, and this volume, 
although published separately, is an offshoot of the 
by the British Associa- 

Society Tables Oommrttecs. 
Weber’s equation y^ + (4 — Bz*y = 0 is physio- 
ally signifloanb m several ways; for example, when 
perebolio-oylmder oo-ordinates are applied to the 
A re M Ret M e 
Wis POEM qun OL A ee ee 
It can oocur m oe ee 


equations of lio type, for example, in boundary- 
layer theory. it is & third approx- 
imation to the lmear equation in its ‘normal 


form’ y” + I(zy = 0, and Section 2 of Miller's mtro- 
duction examines this aspect. The case where I(x) 1s 
linear leads to Airy’s equation ; the present volume 
is really & successor to Miller's “Airy Integral" 
(British Association Tables, Part-volume B, 1946). 
The standard forms discussed are (1) y^ — (a Tay 
niens TE iid the real 
constant a may be positive or . Eighty paagg 
are devoted to the theory of (1) RA (2), ialnding 
. 61-89) an invaluable list of ‘Functions and 
ormule". The tables (140 pages) cared deal 
o with (2). An important feature is correct 
choi of a standard pair of solutions, which should 
bt over a wide range, 
ping Han ed cae th and (2) may exhibit both 
ial and oscillatory regions. The tabulated 
solutions of (2), W(a,7) and W(a, —2), are such that 
they differ in phase by 1/2 in oscillatory regions and 
change in magnitude across exponential regions by 
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the le amount. Table 1 (84 pages) 
gives W (a,x) and W(a,—2) on facing pages fora = 
—10(1)10, » = 0(0-1)10, to about 8 figures. Reduced 


derivatives for wise interpolation by Taylor series 
are fully tebulated.: Various functions 
oocupy Tables 2-6 (56 pages), including In W(a, + 2) 
in exponantial and the modulus and phase 
of W(a, +») in oscillatory regions. 
'Ehis review is slightly improper, m thet I was 
concerned 


intimately with some of the basic cal- 
culations; but (such is the gestation iod of & 
volume of good mathematical tebleg) years 


the work. I therefore feel i ial in welcoming 
this production of Scientiflo Computing Service, Ltd., 
sponsored by the National Physical Laboratory 
through ita Mathematics Division, the constructive 
influence of which on this and other table-makmg 
projects has been considerable. The volume has 
been very well printed by H.M. Stati Office. 
C. W. Jonas 


FOSSIL BRACHIOPODS 


Boek Gs Chose Related Brachlopods 

oper. Part 1, Text: Pp. xvi+1-1024. 
Pias, Piata, Pp. 1025-1245 +269 plates. (Washing- 
ton, D.O. : Smithsonian Institution, 1858.) 


"TES publication of a monograph describing a 
supposedly well-known brachio fossil faund 
in which sixty-nme new genere i 
hundred new species are proposed i 
some reflexion on the function of the systematist in 
the realm of paleontology and the wider world of 
geology. , of course, & palsontologist, 
like his counterpart in the biological sciences, may 
indulge in identification and classification without 
further motive. Bub in practice he is usually fully 
aware of the possible consequences of his activities, 
for it is inevitable that they will, sooner or later, 
influence decisions on stratigrephioal correlation on 
one hand and im 
on the other. are purposes which demand the 
exercise of somewhat different methods in faunal 
investigations so that only rarely is an attempt 
deliberately made to vide detailed and pertinent 
information for both flelds of know and, in his 
study of "Ohaxyan and Related B iopods", Dr. 
Cooper is no exception, for he has written what is 
a stratigraphical guide to the Lower and 
ddle Ordovician rocks of North America based on 
nA D AT fne. 
In this context, Dr. Cooper has succeeded to such 
a degree that his study is one of the ablest strati- 


this work,-the size of collections and the spectacular 
success of a sustained etching for the 
recovery of ohitinous and silici 

and species are not unreasonab. 


lum to some aspects of 


systematio procedure adopted by him. A few of the 
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genera like Ohaulistomella, Apatomorpha and Giypi- 
ambonites are, in my opinion, too finely drawn, as 
especially those founded 


tion of giving more than a few brief interpretative 
notes on the morphological development and change 
exhibited by the faunas he has described, and what 
comments there are are very instructive. Yet it is 
not unreasonable to judge them insufficient in view 
of the abundance and magnificence of material so 
ently collected and prepared by the author. 
EU Wis duro ated ekg Diis Tanti end 
the possession of what must be reasonably complete 
pa p eel arene i een eiim 
deserves & more detailed appraisal of evolu- 
tionary changes affecting the phylum during those 
times. It is hoped that some such study is forth- 
coming; im the meantime, Dr. Cooper is to be 
on the completion of the most sig- 

nifloant contribution to Appalachian geology since 
1859. ALWYN WILLIAMB 


PULSE CIRCUITS AND 
MULTIVIBRATORS 


Elements of Pulse Circults 

ur J. M. Farley. (Mothuen's Monographs on 
Subjects.) Pp. vii+1438. 

Maham and Oo., Ltd. ; New York: John Wiley 

and Sons, Inc., 1956.) 8s. 6d. net. 


Analysis of Bistable Multivibrator Operation 

The Eooles-Jordan Flip-Flop Orcutt. By P. A. 

Neeteson. (Series on Electronic Valves, Vol. 10.) 

Pp. vi+82. (Eindhoven: N.V. Philips’ Gloei- 
ieken; London:  Cleaver-Hume Press, 

Ltd., 1950.) 15s. 


T ae uod eibiests peoridiu a one 

graphs on Payee aie provides & concise 
&nd use of pulse 

techniques, ood i addome primarily physi 

and research workera 

of ulse wave-forms and of the use of differentiation 


chapters deal with time bases and pulse amplifiers, 
concluding with one on applications of these circuits 
to such fields as radar, television, counters and 
particle detection. Many of the circuit diagrams in 

the last chapter contain sufficient description of the 
valves and compongnts to enable the experimenter 
to set up the practical arrangements as may be 
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This handy volume is ideal as an introduction to 
the subject for research workers and engineers; and, 
while no attempt has been made to provide a oom- 
plete bibliography, & short list of useful books and 

is appended for readers who wish to pursue 
the subjeot in more detail. 

Two pulee-o thermionic devices were 
described in 1919 and must to-day be regarded as 
Classical advances in electronics technique. Prof. 
W. H. Ecoles and F. W. Jordan, in a paper read 
before the British Asgoolation, described a one-stroke 
relay: this was a combination of two triodes with 
resistance coupling which, when operated by a small 
electrical impulse, changed from one candition of 
equilibrium to a second, in which it remained until 
regot the application of a pulse of the opposite 

device is commonly referred to as & 
' circuit or perhaps, more elegantly, as a 
Haat aria ipa 

The term ‘multivibrator’ was, however, more 
appropriately applied to the device described in the 
same year by H. Abraham and E. Block. They 
used a somewhat similar combination of valves, but 
with capacity coupling, so that the flip-flop action 
was maintained, and the arrangement became a 
source of oscillations rich in harmonios, and therefore 
suitable for frequency measurement. 

During the decade or so, these multivibrator 
circuits have found wide application in the field of 
computer development and pulse-counting technique. 
- In the book under notice, the author directs attention 
to the fact that all previous work on_the design of 
paneer D 


Prompted 
à EEOAE CF Ge nn baie 
of the bi-stable multivibrator was undertaken and is 
presented in this book. Consideration is given to the 
overall sensitivity in relation to valve characteristics ; 
to the tri speed and to the fundamental 
Principles of design. Some numerical examples have 
been worked out to illustrate the application of the 
theoretical treatment, the results of which have been 
used in the development of spécial valves for multi- 
vibrator operation. The book should be very useful 


to i of electronic tera, counters and 
Gites. L.. Srra-Rosm 


ATMOSPHERIC. ELECTRICITY 


Atmospheric Electricity 

By Dr. J. Alan Ohalmers. Pp. viii--827. (London 
and New York: Pergamon Pree, 1957.) 63s. net; 
10 dollars. 


TMOSPHERIC electricity, as a subject for 
research, is passing through & rather difficult 
transitional stage. No longer really 
- separate field of study, it has yet to become integrated 
into meteorology in general, and cloud physics in 
, in a manner which may prove necessary 
to its future advancement. The electrical behaviour 
of the atmosphere in fine weather, to which so much 
effort has been devoted in the past, is now fairly well 
understood; although there. are stil interesting 
blems to be investigated, they are not currently 
favour or fashion. Attention,is now focused on 
the thunderstorm, for here the central probleme, 
which are still essentially those which troubled 
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Franklin two hundred years ago, remain unsolved. 
But recent researches make it i y clear that 
the origin of the electric charge in thun and 
the mechanism of the lightning discharge are matters 
due cre lows ie ie poplo plaice! 

and dynamical processes which lead to the develop- 
ment of precipitation, and it seems only sensible that 
they should be studied in this wider setting. Such 
an orientation is already perceptible, and one feels 
that the atmospheric electrician of the future may 
find it increasingly difficult to manage with occasional 
self-conscious references to convection, Austausch 
and turbulence as though they were passwords to a 
secret society. He must break down his resistance 
to meteorological indoctrination or risk finding 
himself insulated at infinity with no conducting path 
either to earth or reality. 

The feeling that such a change is almost ineviteble 
is strengthened after reading Dr. J. A. Chalmers's, 
“Atmospheric Electricity”, a revised and consider- 
ably enlarged version of his book of the same title 
published in 1949. Although the intervening period 
has been one of steady consolidation rather than of 
spectacular new advances, a large number of new 
pepers has appeared, many of which describe work 
carried out during the Second World War. An 
up-to-date account of the subject is therefore to be 
weloomed, and little of the material published up to 
the end of last year has escaped Dr. Chalmers’s 
attention. 

The book opens with a short historical introduction ; 
this is followed by a chapter of some forty pages 
summarizing basic principles, concepts and known 
facts which will prove helpful to the newcomer to 
the subject. Here the author introduces the MKS 
system of units which he uses throughout the text. 
The .next. four chapters, which describe various 
aspects of the fine-weather field with the pro 

ig on experimental techniques and 
are probably the best in the book. There follow 
three dealing with point-discharge currents, 
precipitation currenta, and the transfer of charge 
between the atmosphere and the Earth. Only forty- 
five pages are devoted to the thunderstorm, incl 


rather inadequate in view of the importance of this 
part of the subject. 

The treatment throughout is. sound and clearly 
written, and will be useful both as a text-book and 
& source of reference. But I feel that some ios 
might have been discussed in greater d in 
more detail It is a pity that the author divided 
the text into so many short paragraphs numbered 
serially throughout the book. The frequent appeer- 
ance of heavy black often three on a page, 
frequently breaks the flow in the argument, and gives 
the whole text the appearance of an expanded card 
index. There are times when Dr. Chalmers leans too 
far towards impartiality in mentioning every peper' 
which bears some relation to the topic under dis- 
cussion. For the benefit of his oed 
readers one wishes he had been leas modest in expres- 
sing his opinions of the work he describes so clearly. 
In being kind to everyone he has been lees than 
to himself. 

The book is well produced, has a good index and 
a splendid bibliography of some vale i Gaarading 
titles), but even at present-day esa 
much too high. N 


No. 4583 August 3], 1957 


NATURE 


403 


GAS CHROMATOGRAPHY 


By N. H. RAY 
‘Research Dapartment, Alkall Division, Imperial Chemical Industries, Ltd. 


of the most outstanding advances in analytical 
chemistry in recent years has been the develop- 
ment of gas chromatography. Realization of the 
great power and versatility of this technique has 
resulted in & very high rate of progress, and it is 
already beooming difficulb to keep abreast of all the 
publications in the fleld. The mtention of the present 
Se ee ee ME eee 
gas chromatography, and to indicate the 
types of problem for ‘which fis moa uel 
chromatography is & method of separating 
mixtures of gases or volatile liquids by causing them 
‘to traverse & oolumn packed with absorbent, in 
which repeated distribution occurs between the 
moving gas phase and the stationary phase, which 
can be either solid or liquid. 

Since the moving phase, being a gas, has a low 
viscosity, it is quite feasible to use very long columns 
(often up to 12 ft.); and because diffusion in the 
moving phase is rapid, high rates of flow may be 
used without loss of efficiency. It is therefore possible 
in & reasonable time to achieve separations which 
would | many hours by any alternative method, 
such as ional distillation. 

For the purpose of discussion, it is convenient to 
divide gas chromatographic columns into two types: 
adsorption columns, in which the stationary phase is 
a solid such as active charcoal; and partition 
columns, in which the stationary phase is & com- 
paratively involatile liquid, such as a silicone oil, 

on & porous material such as kieselguhr. 
In types of column the moving phase is an 
inert gas, usually nitrogen, which carries the sample 
to be analysed into and through the column in the 
form of gas or vapour. Connected to the outlet of 
the column is a device, such as a thermal 
gauge, which can be made to indicate or record the 
concentration of the constituents of the sample m 
the exit gas. 

The volume of carrier gas which has to be passed 
through the column to elute each substance in the 
chromatogram is referred to as the retention volume 
of the substance ; as in liquid chromatography, this 
is characteristic of the substance in a given column 
^ at a given temperature, and provides a method of 
identifloation. 


Adsorption Columns 


Mv yea lt a are pr A 
ion oolumns are strong adsorbents like 
and silica gel. Because the majority of gases 


semples from an adsorption column resulta in the 
production of unsymmetrical zones, in which usually 
the leading edge is sharply deffned and the trailing 
edge diffuse. This effect is the more serious, the more 

adsorbed the substance, and the longer the 
column (Fig. 1). For this reason, &oour&te quanti- 
tetive analysis by this method is only feasible with 
short columns, ot when, the substance concerned has 
a small retention volume, so that the amount of 
material in the tail of the zone is small enough to be 
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neglected. In spite of this, straightforward elution 
from a column of adsorbent has been used with con- 
siderable success in the analysis of gas mixtures 
un EE ee carbon monoxide and 

lower peraffins!; muxtures of peraffins and 
c e oc and mixturee of hydrogen, 
methane and nitrous oxide’. 

The aoouracy of quantitative analysis by the 
elution method cannot be improved by inoreaamg 
the sample size beyond oertain limite, due to over- 
lappmg of the zones of the chromatogr&m; for the 
samo reason, the method is unsuitable for detecting 
a small amount of an impurity in a gas unless there 
is a big difference between their retention volumee. 
Much greater accuracy can be achieved, and very 
low concentrations of impurities can be detected by 
the use of the t technique which wag 
introduced by Claeson in 19464. In this method, 
which is only applicable to adsorption columns, the 
constituents of the sample are displaced successively 
from the column by means of a displacer vapour, 
which is carried on to the column continuously at 
constant concentration in the carner gas stream. 
The substance chosen for the displacer must be more 
strongly adsorbed by the packing than any of the 
components of the sample. 

In this type of chromatogram, each substance or 
group of substances occupying one zone is displaced 
from the adsorbent at constant concentration by the 
next more strongly adsorbed substance, and the most 
strongly adsorbed component is displaced by the 
displacer. The resulting chromatogram consists of & 
series of steps, the heights of which correspond to 
the concentration of material m each rone, which is 
constant under the conditions of a displacement 
chromatogram; while the lengths of the steps are 

ional to the amount of each substance present 
(Fig. 2). Increasing the amount of sample does not 
increase the amount of overlap between adjacent 
xones in this type of chromatogram and very high 
amounts of impurities in a gas can be detected in 
this way by running a large enough sample through 
a sufficiently long oolumn*, but the time required for 
the analysis is inoresed propartionately. 

By adsorption chromatography with a 
chemical absorbent, it is possible to reduce consider- 


Fig. 1. Elution of gas 
courtesy 
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Fig. 2. Resolutian of a mixture by t from 
displacement analysis a 


ably the time required for the measurement of trace 
AAEN if a guitable reagent oan be found that 

erentially remove the major constituent of 
cea the residual gases can then be separated 
and measured on a very much shorter column. The 
determimasion of saturated impurities in ethylene has 
been accomplished in this way, using bromine sup- 
ported on charcoal to absorb the ethylene’. 


> Partition Columns 


In a partition column, the absorbent is a liquid, 
which oan often be specially chosen to suit the 
particular separation it is mtended to carry out. 
Subject to the over-riding consideration that the 
chosen liquid must have a negligible vapour pressure 
at the temperature employed (normally a temperature 
close to the boiling point of the most volatile con- 
stituent of the sample), there is & wide variety of 
liquids which can be used: liquid paraffin, silicone 

glycerol, and esters of high boiling point, such as 
dmonyl phthalate, have all been used for a large 
number of separations. For purposes the 
properties of the stationary can often be 
modifled advantageously by the molumon of a 
solute; for example, in the separation of a series of 
fatty acids, a 10 per cant solution of stearic acid in 
silicone oil has proved very successful’; and the 
separation of paraffins from olefins oan be greatly 
improved by taking ad of the specific inter- 
action between silver ions and the double bond, using 
as stationary phase a solution of silver nitrate m 
glycol". 

The selected liquid is held in the column by sup- 
porbing it on & porous solid. Origin- 
ally kieselguhr was used for this 
purpose, and it is still one/of the 
most popular supports; it is cap- 
able of holding up to 8040 per 
cent by weight of liquid phase. 

More a powdered furnace 
brick (‘Sterchamol’) bas been em- 
ployed with considerable success’ ; 
it is coarser than kieselguhr, and 
the pressure drop through it w 
lower for a given gas-flow rate. 
At very high temperatures, salt 
has been used as the support for 
the stationary phase}. 

The solid support is impregnated 
with the liquid absorbent by 
thorough mixing, which can gener- 
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ally be facilitated by diluting the liquid with a vola- 
tile solvent and afterwards evaporating the latter from 
the paste; the result ghould be a reasonably free- 
flowing powder. This is packed as uniformly as 
posable ines: thd: Sohn Which for best results 
should consist of long straight tubes joined together 
to form & compact U or W shape (Fig. 3). It is 
necessary to heet the column to an appropriate tem- 
perature for each analysis ;- this is usually & tem- 
perature close to the boiling point of the most 
volatile constituent of the sample, although satis- 
a oh ecu acer oui at dampati 

much higher than this, aa, for example, in the 
analysis of mixtures of gaseous hydro- 
carbons in a column at room temperature’. Since 
retention volumes m a partition columm are very 
sensitive to temperature, rb 18 important to control 


i the temperature precisely, and for this reason it is & 


common. practice in laboratory work to use vapour 
jackets for heating; however, most commercially 
manufactured instruments use electrical heating 
controlled by a thermostat. 

The sample to be analysed may be introduced on 
to the column either as a liquid or as a gas. The 
introduction of liquid samples is very conveniently 
carried out by means of a micrometer syringe, the 
hypodermic needle being inserted through a rubber 
serum oap at the begmning of the oolumn. Gas 
samples may be mtroduced im a similar manner with 
the aid of ordinary 5- or 10-ml. hypodermic syringes 
with well-greased pistons; but greater precimon in 
measuring the sample may be obtained by the use of 
a short tube of known volume, connected to the 
columm, which can be swept through by the sample 
and then by the carrier gas, by an arrangement of 
three-way taps. The small size of the sample (0-5— 
10 microlitres of liquid, or 1-10 ml. of gas) makes it 
rather difficult to introduce an exactly predetermined 
amount, and for this reason internal standards are 
sometimes employed. 

The chromatogram produced on a partition column 
consists of a series of peaks, which ideally should be 
symmetrical and similar m shape to & normal error 
curve (Fig. 4). The position of each in the 
chromatogram is characteristic of the con- 
cerned in & given column at a fixed temperature, 
and the constituents of an unknown mixture can be 
identified by comparison of their retention volumes 
with those of known compounds on the same colum ; 
by the use of two or more columns with different 
stationary liquid phases, the identifloation of unknown 

simplified". 


compounds oan be greatly 
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Fig. 4 Besolntion o E murtres on a parition soled (Repro- 
duced by courtesy of the Journal of Appiied Chemistry) 

The total area under each peak is proportional to 
the quantity of the substance present, which oan thus 
be estimated by any of the usual methods. Since m 
many cases, particularly at the beginning of the 
chromatogram, the peaks are very narrow, it is often 
sufficient to measure peak heights; calibration is 
-carried out with known quantities of the substance 
in question under smmilar conditions, and an average 
reproducibility of the order of 1 per cent may be 
expected in favourable circumstances. A very wide 
range of compounds can be analysed by gas partition 
chromatography ; the method has been succesafully 

employed for the separation and estimation of hydro- 

carbona, both aliphatic and aromatic", 
hydrocarbons", including fluorinated compounds", 
aloohols, esters, fatty acids’, amines and pyridine 
homologues". 


Detectors for Gas Chromatography 


In both gas adsorption and gas partition chromato- 
graphy it is necessary to have at the exit of the 
column a device which is capable of indicating or 
recording the concentration of the substances present 
in the A number of such devices 
have been developed; the earliest, used for the 
estimation of volatile fatty acids, was the automatic 
titration oell designed by James and Martin’. This 
detector is of limited applicability, but being an 
integrating device rb advantages over the 
more usual differential type in quantitative work. 
Probably the most popular detectors are hot-wire 
thermal conduotrvity cells; these are usually em- 
ployed in pairs, and measure the difference in thermal 
conductivity between the carrier gas and the column 
ee ee ee E 
variations in flow rate. Thermal conductivity cells 
based on thermistors are used in one of the com- 
mercially available instruments for gas chromato- 
graphic analysis!*. 

The thermal conductivity detector is not sufficiently 
sensitive for the accurate measurement of minor con- 
stituents of mixtures without overloading the column 
with sample, and a number of other detectors have 
been developed with the object of providing increased 
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sensitivity. The gas density balance designed by 
James and Martin!* responds to minute changes in 
the density of the column exit gas, and is considerably 
more sensitive than & thermal conductivity oell; it 
is somewhat more difficult to construct, however, 
and is also sensitive to temperature fluctuations. 
This detector js_also available in a commercial gas 
chromatographic analysis apparatus’. The hydrogen 


“flame detector of Scott!® depends upon the nse of 


hydrogen as the carrier gas; the gas issuing from 
the column is burnt at & jet, and just above the tip 
of the flame is placed a thermocouple. The 

of organic compounds in the gas increases the height 
of the flame, which engulfs the thermocouple. The 
response is lmear over a wide range, and the detector 
is particularly suitable for the analysis of hydro- 
carbons, since their heats of combustion per unit 
weight are all very mmilar, and thus a single cali- 
bration can be used. There are two detectors which 
depend upon ionization of the colümmn exit gas; in 
one of these, due to Boer!*, a capsule of radicactive 
strontium is used to ionize the gas by B-ray emission ; 
& potential is applied between two electrodes in the 
gas and the ionization euprent is measured. In the 
other, due to Ryce and Bryce™, a portion of the 
column exit gas is passed through a thermionic 
ionization gauge and the resulting current is measured. 
By using for the oarrier a gas such as helium, which 
has a very high ionization potential, it is possible to 
achieve extremely high sensitivity with this device. 


Conclusion 


Gas chromatography is a relatively simple process 
to carry out, yet it provides rapid and efficient 
separations of & very wide range of compounds. By 
the use of columns running at high temperatures, 
even substances with very low vapour pressures can 
be separated and determined, provided they are 
sufficiently stable to heat. For analytical purpdses, 
only very small samples are required, and if neces- 
sary the sample can be recovered after the analysis ; 
on“a preparative scale, large columns are needed, but 
it is feasible to construct & to deal with 
amounts up to 10 gm. Fi it should also be 
pointed out that gas M bead is potentially 
& very powerful tool in physical chemistry. where it 
can be used for the determinstion of distribution 
functions and adsorption isotherms. 
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AN EXPERIMENT ON AIR SHOWERS PRODUCED BY HIGH-ENERGY 
COSMIC RAYS* 


By Drs. G. CLARK, J. EARL, W. KRAUSHAAR, J. LINSLEY, B. ROSSI and F. SCHERB 


Y 


-— “Size; Spectrum and Atmospheric Absorptlon 


The quantities of interest here are best described 
in terms of the functions S(N,z) and N(E,z). S(N,») 
is the ‘integral size spectrum’ of all showers obeerved 
at the atmospheric depth v; in other words, S(N,z) 
Ade is the number per unit tame of showers with 
more than N particles the axes of which he withm 
the solid angle do and intersect perpendicularly the 
area 4. N(H,x) representa the number of particles 
in & shower that develops from a primary particle of 
energy E through a thickness z g om~? of atmosphere. 
In our discussion we neglect fluctuations, and represent 
the development of all showers by their average 
behaviour. To our knowledge & satisfactory treat- 
ment of the fluctuation problem is still lackmg. 

The atmospheric thickness z+ is measured im the 
direction of the shower axis; thus for a shower 
coming at the zenith angle 6, z is related to the 
vertical depth z, by the tion: © = 2z,/oos 0. 
We assume that N de on the atmospherio 
thickness w thus defined, but does not depend ex- 
plieitly on 0; that is, we assume that for a given 
total mass of air traversed, N is independent of the 
distribution of the air density along the path of the 
shower. This aasumption appears to be well justified 
even though rt is not rigorously correct, because the 
density distribution has an effect on the contribution 
of unstable particles to the development of the 
shower. 

From our experimental resulte we wish to determine 
(a) the dependence of S on N at a, and (b) the de- 
pendence of N on x. The analysis is complicated 
by the fact that if we wish to make full use of the 
experimental information, we cannot treat problems 
(a) and (b) separately. However, it turns out that 
we need only an approximate knowledge of the 
dependence of N on œw to determine accurately the 
size spectrum .JS(N,zv). Thus we oan proceed by 
successive approximations. 

For & preliminary analysis of the results we assume 
that N depends exponentially on v: 


N(Ho) = NH) exp (- d) (2) 


where À is a constent; we assume further & power- 
law dependence of S on N: 


sna) = (FY sura) (3) 





where N, is some convenient reference size. 
- On these assumptions it can be shown that: 
(a) S is also an exponential funotion of 2 so that : 





' where K and A are constants ; 
* Continued from p. 355. 
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(b) à, A and y are related by the equation : 
A = Aly (5) 


(c) The size spectrum of showers coming from all 
directions (and therefore correspondmg to different 
values of z) 18 represented by & power law with the 
same exponent y which characterizes S(N 2). 

It then follows that we can determme the ex- 
ponent y from the number-size distribution of all 
showers, and the thickness A, which characterizes 


the dependence of S on z, from the dependence on 


the zenith angle. Using equation 5, we can then 
compute & prelmmmary value of à. 

For the final determination of the spectrum, we 
prooeed as follows. Using the approximately known 
value of 4, we compute the equivalent vertical size 
N(z,) of each observed shower, namely, the number 
of particles which would have been present in the 
shower had it come from the vertical direction. 
Since most showers come from small zenith angles, 
and since, ın any event, we disregard showers with 
zenith angles greater than 80^, the overall result is 
not sensitive to the exact value of A. Having reduced 
all showers to equivalent vertical sizes, and havmg 
computed for each equivalent vertical size the 
effective sold angle and the effective area of de- 
tection, we can construct the size spectrum at z, with 
an accuracy which is essentially limited only by 
statistical fluctuations and by the instrumental 
errors in the determination of N. 

Figs. 8 and 9 summarize the resulta obtamed from 
a partial analyms of the observations collected in the 
course of three consecutive experiments, characterized 
by different selection criteria (No. 1: more than 
17 particles in three or more of detectors O, M, M ; 
No. 2, same for detectors C, M, D; No. 3: same for 
detectors C. D; see Fig. 1). 

Fig. 8 is obtamed from the observations on the 
dependence of zenith angle of showers observed in 
experiments Nos. 1 and 2. The abscissa representa 
the difference between the atmospherio depth 
v = z,[oos 0 and the vertical at sea-level ze. 
The ordinate is the logarithm of the number of showers 
for which z lies between z and œ + Az, divided by 
the solid angle corresponding to the depth interval 
Az. Within the statistical errors, the experimental 
pomts corresponding to the two experiments lie on 
straight and nearly perallel lines. This confirms the 
approxmmately exponential dependence of S on A 
(equation 4). Moreover, since the mean sizes of 
showers in the two groups of observations differ from 
one another by & factor of about 10, we conclude 
that the characteristic thickness A does not change 
rapidly with N. For the purpose of further analysis 
we take for A the value: A = 95 gm. om.-*. This 
selection is based both on our results and on the 
resulta on the altitude variations and barometrio 
coefficients of air showers obtained in other experi- 
menta’. 
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Fig. 8. Plot of observations on the atmospheres attenuation 
showers obtained from the distribution of zenith argie 


300 


of 


A preliminary analysis of the shower size distribu- 
tion yields y = 2. Thus, for the conversion of showers 
to equivalent vertical sizes, we use A = 190 gm. am."*. 
The estimated uncertainty in this value amounis to 
about 30 gm. em.-*.- 

Fig. 9 summarizes our present results on the size 

as obtained from a combination of the data 
supplied by the three experimenta mentioned above. 
An important step of the analysis is the precise 
definition of an ‘acceptance area’ for showers of each 
size. This area is chosen so as to ensure that any 
shower the centre of which lies within ita boundaries 
haa practically 100 per cent probability of triggering 
the recording system. The results are presented in 
the form of & differential spectrum. The abscissa is 
the logarithm of N, and the ordinate is the logarithm 


= IN x9 

of s(N,z,), where s(N,2%,) —5N C (The actual 
plot was made as follows. For each vertical shower 
sire we computed a weight factor W representing the 
reciprocal product of the effective solid angle 
effective area of detection. We then divided the 
abscissa N into equal logarithmic intervals. For each 
interval; ranging from N, to Ny, we computed the 
sum of the quantities W relative to all observed 
showers falling within this interval, and divided this 
sum by N, — N,. We took this quantity to represent 
s(N). We choose the corresponding absciasa, N, to 

3 : 1 1 NK. dN 
satisfy the equation : PNN, zl m) 


Tho quantity 25017) represents the rate of arrival 


(per cm." and steradian in the vertical direction) of 
showers with N particles. We see that within the 
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limits 10* — N <10* the differential spectrum may . 
be closely approximated by a power function of N, 


with & negative enb of 2-84 + 0:15. The 
corresponding in: spectrum ig represented by the 
S(N )-— 


(8-8 + 1-2) x 10-2 cae om.~* 860. str.-1 (6) 


This result agrees satisfactorily with our prelinimary 
estimate of the shape of the 

The intensity given by equation 6 for N == 10* 
agrees reasonably well with the value of 5.6 x 10-™ 
om~ seo.-! str.-! found by Greisen from a detailed 
analysis of measurements of the density spectrum of 
showers? (that is, the rate at which a detector records 
a looal density of shower particles exceeding a given 
value). However, the size spectrum obtained from 
an observed density spectrum is reasonably accurate 
only if (1) the shape of the lateral distribution function 
at small distances from the shower core does not 
change with shower size, and (2) the size spectrum 
oan be represented by & power law with a very slowly 
varying exponent. The observed form of the density 
spectrum will not reveal the details of any sudden 
deviation of the size spectrum from such a power law. 
indicates the absence of any deviations up to N = 10* 
particles. 


Energy Spectrum of Primary Cosmic Ray 
Particles 


We probebly have not introduced serious errors 
into the analysis of the resulta for the size spectrum 
by neglecting the effect of fluctuations in shower 
development. On the other hand, the proper con- 
version of the sixe spectrum into & primary energy 
spectrum would ire a careful consideration of 
fluctuations. For the time bemg, however, we shall 


sexys (E) 
$e (42415) x I0 Sem: tse gi! 
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M(x,) (porticies) 
Fig. 9. Differential mse spectrum of showers at sea-level In the 
vertical direction 
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Wig. 10. Plot of the combined results from sevaral expertments on the integral 


neglect fluctuations, with the realization that this 
neglect may lead to a systematic error in the evalua- 
tion of the primary intenmty, and will smear the 
details of any sudden changes in the primary spectrum 
that may exist. | 

B. Olbert has computed the function N(E,z,) using 
both the Fermi and the Landau models of high-energy 
nuclear interactions‘. Assuming co inelasticity 
and a collision mean free path of 100 gm. am.-*, he 
has obtained : 


according to Fermi’s model: 


N = 1-80 x 10* (E]1015)1-1e (7) 
according to Landau’s model : 
N = 1-10 x 10* (B/1028)1-1 (8) 


We pee that the relationship between N and Æ is 
relatively insensitive to the particular model. Henoe 
the computation of primary energies is not subject 
to a large i on account of our incomplete 
understanding of high-energy nuclear interactions. 
Using equation 8 based on Landau’s model, we 
obtain from equation 6 the following expression for 
the integral energy spectrum, J(Z), in the range 
4 x 10 eV. < B < 10” oV.: 


J(H) = 2-2 x 10-1 (1015/H)*-1* om.-* soc.-! str.— (8) 


Fig. 10 shows the portion of the integral energy 
spectrum .obtained from the present experiment 
together with the resulta at lower energies collected 
by the Cornell Group‘. 


The fact that the cosmic-ray spectrum extends 
without sign of a break to about 10!* eV. places any 
strictly galactic theory of the erigin of cosmic rays 
under severe strain. Indeed, if we accept the con- 
ventional description of the galaxy as a disk about 
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1,000 hght years thick, with an inter- 
stellar io field of the order of 
5 x 10-* gauss, we conclude that pro- 
tons of 10!* eV. travel along trajectories 
with & mean radius of curvature of the 
order of the thickneas of the disk, and 
thus must escape from the galaxy quite 
freely. It follows that a galactic aocelera- 
tion meohanigm of the kind suggested by 
Fermi, which requires times of the order 
of millions of years to double the energy 
of the particles, “cannot produce protons 
of energies approaching 10* eV. More- 
afer, eve if we grant Ub erates 6 
suitable galactic sources of such high- 
energy particles, we would still be faced 
with the difficulty of explaming why the 
energy spectrum does not drop sharply 
when trapping by the galactic magnetic 
fleld ceases to be affective. 

Of course, we cannot discount the 
posibility that large showers may be pro- 
duced by heavy nuclei, the magnetic 
rigidity of which is smaller than that of 
protons of the same energy by a factor 
equal to the nuclear charge. Even so, how- 
ever, it begins to appear that same modi- 
fication of the conventional views regard- 
ing the structure of the galaxy and the 
conditions of space outside the galactic disk may 
become necessary. The least drastic revision would be 
the assumption of a nearly spherical galactic halo of 
highly turbulent diluted gaa carrying magnetic flelds 
not much weaker than those existmg in the galactic 
disk. This halo (for which there seems to be some 
astronomical evidence) would then replace the galactic 
disk as the confining volume for cosmic rays. Cosmio 
ray particles, escaping from the disk, could be 
brought back to it perhaps after having gamed 
most of their energy while travelling through the 
halo. i 

The above considerations clearly indicate the 
orucial i of further experiments. It will 
be parti ly interesting to see whether or not the 
anisotropy at the highest energies which our pre- 

imi resulta suggest will be confirmed. What is 
known about the magnetic fleld of the galaxy seems 
to indicate that this fleld has an irregular local 
structure but follows a fairly regular pattern in its 
average distribution. Hence even in the presence of 
& galactic halo, particles with trajectories insensitive 
to the small-scale irregularities of the field might 
exhibit some anisotropy related in a simple manner 
to the location of the sources and to the large-scale 
structure of the fleld. Also the spectrum should not 
extend much beyond 10" eV. without a marked 
change in ite logarithmio slope. : 

If this does not occur, and if isotropy sub- 
sists well beyond 103* eV., we may be forced into 
the assumption of an extragalactic origin of high- 
energy cosmic rays. This assumption would not be 
unacceptable on energy grounds, for the high-energy 
tail of the ooemic-ray spectrum carries a very 
small fraction of the total cosmic-ray energy. 
However, it might be taken as an indication of the 
existence in intergalactic space of variable magnetio 
flelds capable of accelerating cosmic-ray particles. 


We acknowledge the essential contributions made 
by P. Bassi and M. Oda to the early planning and 
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development of this experiment. Many others 
associated with the Massachusettg Institute of 
Technology have given us their generous co-operation. 
We wish particularly to thank Harvard Univernity 
and the staff of the Harvard College Observatory 
for making it possible for us to carry oub the experi- 
mental observations on the grounds of the George R. 
Agassiz Station. 
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his unpublished 


theory will appear 
are Kur indebted to Dr. Olberié for making 
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UNIVERSITY COLLEGE OF RHODESIA AND NYASALAND 
INSTALLATION OF THE QUEEN MOTHER AS PRESIDENT 


N the morning of July 5, almost four years after 

H.M. Queen Elizabeth the Queen Mother had 
laid the foundation stone of the University College 
of Rhodesia and Nyaseland, she waa installed as ite 
first president at & ceremony held in the College 
amphitheatre. The plans for, and the development 
of this College, situated in Salsbury, Southern 
Rhodesia, and by ite charter of a multi-racial char- 
acter, have been referred to in the columns of Nature 
from time to time (Nature, 172, 1 (1953) ; 173, 1007 
(1964); 175, 181 (1955); 179, 612 (1957)). This 
important new venture received & most significant 
stimulus when Her Majesty accepted the post of first 
president of the College. 

In her speech after installation, the Queen Mother 
referred to the setting up of a univermty institution 
in this part of Africa, which had been in contact 
with Western civilization for so short a time, as “a 
striking act of faith”. In her own words, “To insist 
that the College from its inception should aim at the 
highest academic standards and should open ita doors 
to all who are qualified to enter, regardless of race or 
colour, is & great challenge. I am persuaded, how- 
ever, that this act of faith will be justified and this 
challenge met because the College, by 
the very boldness of its conception, is in the pioneering 
tradition of this country—a tradition of which the 
supreme example is the life and service of Cecil 
Rhodes”. 

The College early took the decision to embrace 
special relati ip with the University of London 
(see Nature, 175, 181; 1955), and so the degrees to 
be taken by the undergraduates of the University 
“College will be those of the University of London. 
In her speech at her installation, Her Majesty, who 
18 both president of the College and chancellor of the 
University of London, was therefore able to say: 
“The Chancellor of the University of London is 
delighted to be able to inform publicly the President 
of the University College of Rhodesia and Nyasaland 
that the special relationship which existe between 
the two institutions is “Twice blest, It bleaseth him 
that gives and him that tekee'." 

At the installation ceremony there were present 
Tepresentatives of fifteen universities of the United 
Kingdom, in addition to twenty-four from other 
parte of the Commonwealth. Fourteen universities 
and colleges in other parts of the world were also 
represented, includmg eight from the United States 
of America. Many of the representatives presented 
addresses of to the Queen Mother as 
president of the llege on behalf of their university 
institutions. The universities in the Union of South 
Africa have naturally been especially mterested in 


the development of a multi-racial university college 
in a territory Bo close to their own and, as the Queen 
Mother pointed out in ber addrees, it was an imagin- 
ative and graceful gesture on the part of the Univer- 
sity of Cape Town to present to the University 
College of Rhodesia and Nyasaland the presidential 
robes which she wore on the occasion of her instal- 
lation. The Queen Mother asked that the repre- 
sentative of the University of Cape Town, its 
chancellor, the Hon. Albert van de Sandt Centlivree, 
would tako back to his colleagues a mesage of 
grateful thanks from the College. 

The University College of Rhodesia and Nyasaland 
stands on rising three to four miles to the 
north of the centre of the city of Balisbury in an area 
known as Mount Pleasant. The aree of the site is 
474 acres and it was given by the City of Salisbury 
for the purpose. The general layout of the University 
buildings was prepared after consultation in 1954 
with Sir William Holford, and afterwards the build- 
ings have been planned by one or other of three 
firms of architects. At the present time one wing of 
the Arta building has been erected and contains a 
large entrance hall, classrooms and a lecture theatre. 
It also houses rooms for the teaching staff, senior 
common room, administrative offices and the council 
room. Nearby, two buildings provide initial accom- 
modation for the science departments, one housing 
the Departmenta of Botany and Zoology, the botanical 
garden and the vivarium being immediately adjacent, 
while another will provide permanent housmg for the 
Departments of Chemistry and Physics. The third 
wil be that accommodating the agricultural labor- 
atories. 

The first portions of three halls of residence have 
already been built, grouped around a park in the 
residential area of the mte. All three are designed on 
the same pattern and when complete will acoom- 
modate 120 students each. To each will be attached 
& warden’s house, dining hall, kitchen and common 
room. Individual study—bedrooms are arranged in 
corridors of eight, each of which ends in a sitting 
room and balcony. At the time of the installation 
ceremony, the dining room m only one of the halls 
was in operation, and in this all the undergraduates 
were taking their meals . The design of the 
buildings go far erected is modern without stridency. 
Functional forms have been softened in a manner 
which allows them to sink effectively into the back- 
ground in which they are built. 

In the north-west corner of the site lies a large 
quarry. which, by sə happy inspiration, has been 
converted into an open-air amphitheatre, seating 
More than three thousand people, for ceremonies, 
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concerts and theetrioal perfarmanopee, and it was here 
that the installation of the Queen Mother took place. 
Those who, were responsible for the planniog of this 
are to be- Gongratulated. 

Of the seventy full-time studenta at the College in 
July 1957, fourteen are members of the Faculty of 
Science, taking the B.Bo. (General) course in science 
of the University of London. Fifty-four of the 
students are resident; eight, including one woman, 
are African and there is one Indian woman student 
-who is non-resident. Of the subjecta coming under 
the Faculty of cipe uci sut eee 
quently studied, having about twice as man ae as 
as other subjecta. Botany, grise 

zoology enrol approximately the Rb 
- . Of the nine professors who have at present taken’ 

up their appointmenta, five are m the Faculty of 
oience, threo aro in the Faculty of Arts (African 
studies, English and education), while a 
appointment as director of the Institute of Education 
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a 
1$ held by Prof. B. A. Fletcher. The library, which 
already oontains nearly 16,000 volumes, is regularly 
receiving 450 journals. 

As has been said more than once, in & country 
where racial tension can arise, the position of a 
multi-racial university ia especially important. The 
declared aim of the Central African Federation is a 
partnership between the races, European and non- 
European, and to-the attainment of this ideal tho* 
University Oollege of Rhod and Nyasaland, with 
dha pode? de cece ol oe vernment support, 
will make a most important contribution. In the 
words of the motto of the University College, 
‘Wisdom builds the house of life’. Wisdom has 
indeed gone to the founding and fostering of this new 
University institution, and to the principal, Dr. 
Walter Adama, and to all his staff, universities all over 
the world will look for the results of a most important 
ee amen eg ner Cure ve eonun UE 

. G. Youre 
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- Dr. Harold Thompson 
lay Heer hi 1090 lad mered se mile 


' France and had twice been mentioned in dispatches. 
His first fishery research was on the great number of 
haddock sceles collected by the Scottish research 
vessels. They made very good sense when handled 
by Thompson, who was soon able to forecast with 
some accuracy the fortunes of the important North 
Sea haddock fishery. The basis was the relative 
abundance of annual broods of fish, as shown by 
catches of ages below those at which they exerted 
their full commercial weight. Thompeon’s success 
convinced us all that the Norwegian methods need 
not be confined to their own fisheries, where extreme 
annual fluctuations were the rule, and forecasting 
became, after Thompson’s work, one of the standard 
aims of fishery research everywhere. 

- Harold Thompson was born on October 12, 1890. 
Hà was the son of William Thompson, who was heed- 
masber of the Middle School, Aberdeen. After 
graduating in arte in 1912, he taught for one year in 
Perthshire and returned to the University of Aber- 
deen with the intention of taking a science degree. 
On the outbreak of war, however, he enlisted in the 
Gordon Highlanders and waa later promoted to com- 
missioned rank in the 

In 1920 Thompson obtained special distinction in 
chemistry and zoology for his B.Bo. degree at Aber- 
deen and, after & short Pee in d 
Biochemistry Department in niversity o 
Edmburgh, waa inted a junior naturalist by the 
Poner Dd of Boouand ii JM. His doctorate 
was awarded for a thesis on the local growth-rates, 

age analyses and migrations of the haddock. He did 
uo however, his interest in systematic 
zoology. Although was to carry for most of his 
working life the responsibility*of a director, he yet 
found time to make substantial additions to know- 
ledge of the tamicates. 


For some years the Government of Newfoundland, 
then proudly calling itself Britain's oldest Dominion, 
had been anxious to know more about the fish on 
which the economy of the island mainly depended. 
In 1980 Thompeon undertook a survey of the 
fisheries, and in 1031 he was made the first director 
of fisheries research in Newfoundland. He built Lee 
an organization based on Bay Bulls near Bt. John 
and used a trawler for research purposes, making not 
only the usual ecological surveys but also attempting 
some codification of the undoubted gus 
between ood catches and temperature, which 
been explored first by Commandant Beaugó of the 
French Fisheries Service. Thompson gave, with due 
reservations, something of a guide to favourable 
temperatures in different regions and for different 
sizes of cod, and this provided’a basis for more recent 
work in other of the-world where there is mixing 
of Arctic and Atlantic water. Sometimes the relation- 
ship is as it were accidental, depending really on the 
movement of the water-massed’; sometimes it is vital, 
and I think that Thompeon fully realized both 
possibilities. 

In 1987 Thompson was again to found & new 
fisheries l&boratory, this time at Cronulla, near 
Sydney, with subsidiary stations in other parts of 
Australia. He attracted and selected staffs of high 
quality, and a substantial bulk of excellent work has 
come from his foundations. He retired from the post 
of chief of fishery investigations in December 1954, 
and the library at Cronulla is named after him 

In & Thompson was spare, dark and 
keen looking. He looked what he was—penetrating, 
critical and reliable. He could not have achieved 
what he did without a firm intention amounting almost 
to enthusiasm; but he also gave full measure of 
scepticiam where it was required, and accepted with- 
out apparent concern the resulting ingratitude. He 
engendered the firm respect and affection of those 
who appreciated his highly tempered quality. Thomp- 
son died in Edinburgh on May 29, and leaves a widow 
and son who will have all our sympathy. 

: Micgamn GRAHAM 
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Mrs. Alice Sophia Cooke 


Mrs, Arror Sorma Cooxa (Mrs. A. 8. Bacon), 
head of the Biology Department “of Brighton Tech- 
nical Coll during 1920-30, died at her home in 
Hassocks, Sussex, on May 21. Mrs. Cooke was born 
in London in;18900. In 1909 she obtained a Drapers’ 
Oompany scholarship from the City of London 

» School for Girls to the East London College (now 
Queen Mary College). There, as one of the late 
Prof. F. E. Fritach’s first studente, she took her 
B.8c. honours degree in botany in 1912, and was 
then appointed assistant biology mistreas at the 
Swindon and North Wiltahire Secondary School and 
Technical Institute. In the followmg year she went 
to Huddersfield Technical College as assistant lecturer 
in biology, and in 1920 was appointed lecturer in 
biology at Brighton Technical College. Until her 
arrival at Brighton no systematio teaching in biology 
was undertaken there, but within five years a number 
of her students had obtamed University of London 
honours degrees in botany, and the courses for the 
intermediate, first M.B. and matriculation examina- 
tion were all well established. 

She will be remembered as an. inspiring and 
dedicated teacher who might have achieved great 
distinction in research. Instead she spared no pains 
in providing her studenta with a balanced training 
in botariy in which each branch was introduced with 
an equally infectious enthusiasm. To her studenta 


NATURE 


41] 


her gtandards appeared appallingly high, but they 

were invariably achieved by a careful blend of 

admonition and encouragement. Outside the univer- 

sity examination courses she took a great deal of 
interest in her evening classes in horticul- 

tural botany for gardeners, and she was also well 

known for her activities in the educational fleld, more 
in the teaching of science. . 

As a field botanist Mrs. Cooke had an unrivalled 
knowledge of the Sussex flora and had travelled 
widely both m the British Isles and on the Continent, 
in the course of which she built up a remarkable 
collection of botenioàl material including an extensive 
bryophyte herberium, all of which was constantly 
used in her lecture courses. 

She was elected a Fellow of the Linnean Society 
of London in 1922 and also belonged to the British 
pcs Society, the British Ecological Society, 

the British Mycological Society, the Brighton and 
Hove Natural History Society and the Freshwater 
Biological Association. 

Mrs. Cooke had great personal charm ; she would 
generously give her time to others, and ghe followed 
the subsequent careers of her students with interest. 
Her influenoe on botany has been indireot, through 
her students, and the many botanists, zoologiste, 
harmacists and others whom she trained have 
derived immeasurable benefit from the teaching of 
one of the most able of botanical teachers. 

P. K. C. Ausrwiok 


NEWS and VIEWS 


Manchester Museum : Mr. R. U. Sayce 


Mz. R. U. Savon, who 18 shortly retiring from the 
keepership of the Manchester Museum in the Univer- 
sity of Manchester, was &ppointed to that post in 
1985, and since that year has done much to modernize 
the display. He has had the task of keeping the 
balance between the two major responsibilities of the 
. Museum, namely, those of making the collections 
attractive to the public, while at the same time 
maintaining their value to students from the Univer- 
sity. Throughout this period Mr. Sayoe has also 


resulta of his work, and acted as honorary editor to 

^. the Montgomeryshire Collections for more than twenty- 
' five years. Throughout he has organized an invigor- 
ating schools service, thus brmging an ere 
of freshness and vrtelity to the Museum. In IMI he 
waa of the north-weetern Federation of 
Museums and Art Galleries and in the national sphere 
was preaident of Section H at the Brighton meeting 
of the British Association in 1948. Mr. Bayoe has 
served museums and with distinction, 
~and in his retirement intends to continue his work 
in both these interests. 


< Dr. D. E, Owen 


De. Davin E. Own, who is to succeed Mr. Sayoo 
as keeper of the Manchester Museum, is by treining 
a geologist who has specialized in the administration 
of museums. Appomted curator in geology at the 
Publio Museum, Liverpool, in 1985, he became 


director of the City Museum, Leeds, in 1947 and has 
now leted ten years in that city. While at 
Leeds he planned and built a model coal mme, 
planned two streets of craft workshops at the Abbey 
House Museum and has recently been responsible for 
the layout of an instructive Geological Garden. He 
has always been interested in the relationship of the 
Museum with the public and has done much to 
brmg museums to the attention of the i 
individual. In the wider ephere, he has given much 
voluntary service to the aims and objecta of the 
Museums Association and is now ite honorary 
treasurer. Dr. Owen will thus bring to Manchester a 
wealth of ience in modern display, a deep 
conviction of value of museums and an academic 
approach which is so essential in a university 
museum. 


Radiation Research Visiting Club 

A Radiation Research Visiting Olub waa formed in 
1953 in response to a desire among radiobiologiste in 
Britain to meet one another and to visit each others 
laboratories. An invitation list was compiled of 
institutes and laboratories where work is in progress 
in the fleld of radiation biology, radiation medicine, 
radiation physics and radiation chemistry, and to 
this list was added the names of a number of indi- 
viduals known to be working in this fleld but 
unattached to any of the enrolled laboratories. Four 
meetings of the Club have been held, and each has 
been organized entirely by the host institute. At the 
present time the Club is very informal in nature, 
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there being no elected officers, and the only record 
kept being the roll of attendance at each meeting. 

The number of workers in the fleld ıs steadily 
increasing and a time must come when some host 
institutes will find it impracticable to mvite everyone 
on the roll to the meetings which they are organizing ; 
but this is regarded as an additional reason for 
making the existence of the Club as widely known as 
possible. Intending host institutes would like to 
Inform all interested workers of a particular ‘forth- 
coming meeting and invite as many 88 possible of 
those who indicate a desire to attend. If, therefore, 
there are workers who do not already receive notices 
of the meetings of the Radiation Research Visiting 
Olub, either as individuals or through a group with 
which they are working, but would like to receive 
such notices, they should inform Dr. L. F. Lamerton 
at the Physica Department (Downs Branch), Royal 
Marsden Hospital, Clifton Avenue, Belmont, nr. 
Button, Surrey, where the next meeting of the Club 
will be held in November. i 


Animal Health Trust Educational Awards 


Ts Animal Health Trust awards for the period 
1957—68 include the following : Wellooms Fellowships : 
L. F. Taffs (Downing College, Cambridge), to study 
immune reactions of pigs to worm parasitiea, particu- 
larly Asaris lumbricoides, under Prof. W. I. B. 
Beveridge at the Department of Animal Pathology, 
School of Veterinary Medicine, Cambridge; J. 8. M. 
Hutchinson (Nottingham University School of Agri- 
culture), to carry out a quantitative evaluation of 
changes in gonadotrophin levels in the pituitary 
gland of the ewe in reproductive states by means of 
& biological assay in conjunction’ with i 


Science, University of No ; P. J. 
(University Veterinary School, Brisbane, Australia), 
to study aspects of copper metabolism in bovine 
blood at the t of Clinical Studies, Cam- 
bridge, under Prof. L. P. Pugh. Research Training 
Scholarships: F. A. Harrison (University of Liver- 
pool), to take an honours course in physiology 
in the. Department of Physiology, University of 
Liverpool, under Prof. R. A. Gregory; D. F. Kelly 
(University of Bristol), for further studies in the 
Department of Pathology, i under Prof. 
H. R. Dean; D. B. Ross (Trinity College, Cam- 
bridge), to study the mineral metaboliam of sheep 
with particular reference to mechanisms responsible 
for homoscstasis, at the Department of Animal 
Pathology, Cambridge, under Prof. Beveridge. 


Physics of Elementary Particles 


A SYMPOSIUM on the physics of elementary particles 
was held during July 15-80 at Buenos Aires and La 
Plate, Argentina. The symposium was sponsored by 
Unesco, the Argentine Atomic Energy Oommiassion 
and the Universities of Buenos Aires and La Plata, 
and was attended by physicists from Argentina, 
Brazil, Chile, Bolivia, Uruguay and other South 
American countries. Dr. B. Cork was invited from 
Berkeley, Oalifornia, and Prof. Abdus Salam from 
the United Kingdom. An attempt was made to 
survey the entire theoretical and experimental 
development of elementary particle physics. There 
were, in addition, a number of triginal communica- 
tions from various delegates. The success of the 
symposium was due to the hospitality of the Argen- 
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tine Atomo Energy Commission and the efforts of 
the organizing committee, which consisted of Profs. 
E. D. Galloni, J. J. Giambiagi, J. G. Roederer, and 
J. F. Westerkamp. 


Conference on the Mechanical Propertles of Non- 

Metallic Brittle Materials b 

For some years the Natión&l Coal Board's Mining 
Research Establishment at Isleworth, Middlesex, has ` 
been studying the properties of coal with the view 
that greater understanding of the material will aid 
the development of improved techniques for mming 
and handling it. Parallel work uw being started on 
coal measure rocks in relation to methods of breaking 
them down, and of controlling the strata around 
mining excavafions. The work includes development 
of test methods whereby these materials can be 
Classified and described in & way which will guide the 
mining engineer in his choice of methods of working, 
and also laboratory studies of breakage under various 
patterns of applied stress with the object of developing 
in this work, as in that on other brittle materials, 
lies in the variability of behaviour necessitating a 
statistical approach. It is felt that many of the 
problems are common to research in other sub- 
stances, road and building materials, for example, or 
glass and ceramics. It is therefore planned to hold a 
Conference on the mechanical pro ies of non- 
metallic brittle materials at the ing Research 
Establishment on April 1 and 2, 1958, with papers 
by National Coal Board staff and invited contributions 
from other organizations. The programme, arranged 
in consultation with the Building Research Station 
of the” Department of Scientific and Industrial 
Research, inolüdea strength in compression, tension, 
bending and shear ; elastic properties and liability to 
creep ; dynamic and repeated loading including shock 
waves, crack propagation and the effecta of impact ; 
the action of tools including wedge penetration 
normal and parallel to the surface, friction and 
abrasion. It is intended to circulate papers in advance 
and to introduce them very briefly at the Conference 
so that & maximum proportion of the time can be 
spent in’ discussion. . 


Zoologlcal Nomenclature 


Tum International Commission on Zoological 
Nomenclature gives notice that, as from February 
26, 1958, it will start voting on the following cases 
involving the poesible use of its plenary powers for 
the purposes specified against each entry. Full 
details of these cases were published on August 26 
in the Bulletin of Zoological Nomenclature (12, Part 12, - 
and 13, Part 8): (1) parvula Morch, 1868 (Aplysia), 
validation (Cl. ); (3) Anodonta 
1799, validation (CI. ); (8) padi Linneus, 
1758 (Aphis), validation (Cl. Insecta, Order Hemi- 
ptera); (4) and (5) lineata Young and Bird, 1828 
(T'erebratula), and suboonoinna Davidson, 1852 (Rhyn- 
ohonella), interpretation (Cl. Brachiopoda); (6) 
anonyma Lewis, 1872 (Liménims), suppression (Cl. 
Insecta, Order idoptera); (7) obtusa Montagu, 
1803 (Bulla), validation (CL Gastropoda). A pro- 
posal is also made for the adoption of a declaration 
clarifymg the status of adjectival specific names 
consisting of partly Latinized words, Comments 
should be sent as soon as poesible in duplicate to 
Francis Hemming, Secretary to the Commission, 
28 Park Village East. Regent’s Park, London, N.W.1. 
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Oversea Service Divislon, Colonial Office 


Taa following appointments have recently been 
nadeti the Overses Barrios Diinan. Ouicatal Ose: 
E. C. Clarke (assistant conservator of foresta, class 2, 
Cyprus), asaistant ; conservator of foresta, class 1, 
Cyprus; D. Moore (deputy conservator of forests, 
Trinidad), conservator of foreste, Trinidad; J. O. 
Mouskos (administrative officer, class 2, Cyprus), 
assistant conservator of forests, class 1, Cyprus; D. 
Jones (meteorologist, grade 1, Federation of Nigeria), 
senior meteorologist, Federation of Nigena; R. H. 
Williams (deputy chief surveyor, Federation of 
Malaya), chief surveyor, grade 2, Federation of 
Malaya ; W. N. Scott (assistant director of Veterinary 
Services, Uganda), deputy director, East African 
iasia Research Organization, East Africa 

High Commission ; E. K. Clarke, agricultural officer, 
Nyasaland; D. M. Hill, agricultural officer, Nyasa- 
land; J. P. Law, agricultural officer, Sierra Leone; 
N. Le Poidevin, agricultural officer, Gambia; D. 
McDonald, plant pathologist, Northern Region, 
Nigeria; C. K. H. Martini, plant pathologist, Weat 
African Cacao Research Institute, Western Region, 
Nigeria ; T. G. Moffatt, agricultural officer, Northern 
Region, Nigeria; R. Orpm, agricultural officer, 
Nyasaland; D. J. H. Thomas, agricultural officer, 
Western Region, Nigeria; J. M. S. Burgess, assistant 
conservator of foresta, Nyasaland; E. W. Gregor, 
assistant conservator of forests, Somaliland Pro- 
tectorate; D. B. Webb, assistant conservator of 
foreste, British Honduras ;.J. F. Bateson, geologist, 
Seychelles; W. E. Evans, geologist, Cyprus; T. A. 
Moore, geologist, Cyprus; R. D. Morris, i 
Oyprus; A. F. Fraser, veterinary officer, Jamaica ; 
G. D. Harris, veterinary officer, Northern Region, 
Nigeria. 

The appointment of J. H. Hill was as geologist, 
British Solomon Islands Protectorate (and not Fiji, 
as printed in Nature of June 15, p. 1225). 


The Night Sky In September 


Fux moon occurs on September 9d. 04h. 55m. V.T., 
&nd new moon on Beptember.28d. 19h. 18m. The 
following conjunctions with the Moon take place: 
September ld. 04h., Saturn 0-6°8.; September 
. 26d. 18h., Venus 2°8.; September 28d. 14h., Saturn 
1°S. In addition to these conjunctions with the 
Moon, Saturn ia in conjunction with Antares on 
September 6d. 06h., Saturn being 6-2? N., and Venus 
with Spica on September 7d. 22h., Venus being 2-1° N. 
Mercury will be visible as & morning star during the 
last week of , risi at 4h. 80m. on 
80. Venus sets about an hour after the 
Bun, and will be visible as a bright object low in the 
west just after sunset. Mars and Jupiter are too 
close to the Sun for observation. Saturn seta at 
21h. 55m., 21h. 00m., and 20h. 05m. on September 1, 
15 and 80, respectively ; it is moving eastwards in 
Ophiuchus, being north of Antares. Saturn has 
stellar magnitude + 0-8 and a distance on Septem- 
ber 15 of 950 million miles. There is one occultation 
of a star brighter than magnitude 6, observation 


being made at Greenwich: September 21d. 8h. `- 


48-8m., e Leo. m. (E). R refers to reappearanbe. 
There is a daylight occultation of Saturn on 
September 28, visible at Greenwich. Disappearance 
is at 12h. 47-7m., reappearance at 13h. 44-0m. 
The autumnal equinox occurs on September 
28d. 07h. 
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Announcements 


Dr. Maron H. Moyxisan, who graduated at 
Prinoeton and carried out postgraduate studies at 
Oxford, has been appointed resident naturalist of the 
Smithsonian Institation’s Panama Canal Zone Bio- 
logical Area, & tropical forest and wild-life preserve 
on Barro Colorado Island in Gatun Lake, Canal 
Zone. 


Mz. R. D. Jogsgrow has been awarded a fellowship 
for postgraduate research in the t of 
at Battersea College of Technology, 

London, by the British Oxygen Co., Ltd. 


APPLIGATIONB for grants from the Research Fund 
of the Chemical Society for the assistance of research 
m all branches of chemistry should be submitted on 
the appropriate form by November 14. Forms of 
apphcation together with the regulations governing 
the award of can be obtained from the General 
Secretary, The Chemical Society, Burlmgton House, 
Piccadilly, London, W.1. » 


Ta Institute of Welding has established a School 
of Welding Technology ab its house at 54 Princes 
Gate, London, 8.W.7, and courses on various aspects 
of welding, each lasting a week, will be arranged 
during October-March. Particulars oan be obtained 
from the Secretary of the Institute. . i 

Taa scientific activities of Morley College, London, 
are being increased in connexion with the rebuilding 
of the College, which was damaged during the Second 
World War. Stil further facilities will be available 
when the new buildmg opens early in 1958. The 
programme of courses on science, which include 
lectures on various aspects of natural history, gar- 
dening, public health, agriculture, photography, 
microscopy, astronomy and statistics, can be obtat 
from the Director of Science, Morley College, 61 Weat- 
minster Bridge Road, London, 8.H.1. 

Tua Britush Scientific Instrument Reseatch Associa- 
tion has extended ita forthcoming series of open days, 
originally to be held during the week October 7-11, 
to include October 14. Admission is by invitation 
only, and inquiries should be addregsed to the 
Director, British Scientific Instrument Research 
Association, Bouthill, Elmetead Woods, Chislehurst, 
Kent. 


THs National Conference of the Institute of Par- 
sonnel Management will be held in Harrogate during 
October 4-6. Further details may be obtained from 
the Secretary to the Institute at Management House, 
80 Fetter Lane, London, E.C.4. 


Tua sixth Anglo-American Aeronautical Con- 
ference, under the joint p a of the Royal Aero- 
nautical Society and the U.S. Institute of the Aero- 
nautical Sciences, is to be held at Folkestone during 
September 9-12. The Conference is open only to 
members of the sponsoring organizations. 


Tum Scottish Group of the Nutrition Society is 
holding a symposium on ‘The Nutrition of the Very 
Young" in Dundee on September 21. The papers to 
be read will deal with both infanta and young farm 
animals. Further particulars can be obtained from 
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ELECTRICAL ENGINEERING AT THE UNIVERSITY OF SHEFFIELD 


NEW LABORATORIES E 


HE new laboratories of the t of 
Electrical Engineering in the University of 
Sheffield were officially opened by Sir Harold Bishop 
bris of engineering, B.B.O.) on June 38. 
at the oeremony, Sir Harold referred 

to the problems facing the universities in their 
efforts to meet the growing needs of industry. 
“Whatever may be the answer to these problems,” 
Bir Harold said, “the rate of expansion in the elec- 
trical industry (and I would remind you that the 
value of the exports of that industry are now greater 
than that of any other industry in this country) is 
clearly limited by the rate at which the supply of 
tramed scientists and technologists can be increased." 
The new laboratories will, it is hoped, make a use- 
fal contribution by providing facilities for a sub- 
stantial increase in the number of students of 
electrical engineering in the University of Sheffield. 

‘The laboratories are accommodated in the applied 
science buildings facing St. George’s Square. In add- 
ition to space previously occupied by the Electrical 

t in these buildings, further 
became available by the transfer of the 
Department of Civil and most of the 
Department of Mechanical into & new 
engineering unc iiu In 
this way the floor area of the laboratories has been 
almost doubled, and the original laboratories, as 
well as the new laboratories, have been completely 
refurnished and re-equipped. 

Four of the laboratories are used for heavy-current 
work, three mainly for machines, and the other for 
transformers, rectifiers and other statio apparatus. 
One of the machines laboratories is the Edgar Allen 
Laboratory and is devoted to research in electrical 
machinery and related topics. A very comprehensive 
range of machines and other apparatus is available. 
A mono-rail and & small mobile gantry provide for 
the movement of heavy equipment. However, many 
-of the smaller are mounted on wheels, 
which gives great flexibility in use. 

There are two large laboratories used mainly for 
undergraduate experiments in measurementa, electric 
circuits and electronics. A small photometric lab- 
oratory with photometric bench, in ting-oube 
and other illumination test apparatus is available. 
In the standards laboratory a complete inner room 
has been built of aluminium-faced plywood to form 
& complete metal screen, with properly filtered 
incoming supplies. This is used for precision measure- 
menta, and is equipped with d.c. and a.o. potentio- 
meters, bridges, and standards of resistance, induct- 
ance and capacitance. 

The electronics laboratory and the microwave 
laboratory are used entirely for research. The former 
contains -vacuum equipment generously given 
to the Department by tho Metronolitari- Viokars Kiles- 
trical Oo., Ltd., while the latter is ipped with 
oscillators, wave-guide test-benches and o appar- 
atus for experimental work im ¢the microwave and 
decimetric frequency bands. 

The t also has two workshops, one of 
which is used by postgraduate studenta, and a 


battery-room housing a 200-V., 900 amp.-hr. centre- 
tapped lead-acid battery which supplies the 8-wire 
d.c. system throughout the Department. 


Seg eae re connie: See BADATStUT, & 
booster set and moetal-rectiflerg 


- The electric power lies in the laboratories have 
been designed ii d greatest possible flexibility 
consistent with ility and safety. The light-our- 
rent laboratories are provided with 3-pin, 
l8-amp. gwitch-sockete for both 240 V. single-phase 
a.c. and with 5-amp. and 15-amp. switch sockets for 
200 V. do. These supplies meet most needs in these 
roome, but each laboratory is also equipped with at 
least one four-wire, experimental terminal 
board, fed from a socket on the main switchgear 
sabida: in the large chashinesdabcestary: This pro- 
vides for interconnexion between laboratories and for 
special lies if required. The 240-V. ac. supply 
for these tories is taken from a 415-V., 3-phase 
and neutral, ring-main which has been installed for 
the general supply to the whole building. The direct 
current is supplied from the battery already men- 
tioned. 

In the four heavy-current laboratories a rather 
special system of distribution is used. The normal 
supplies available in these laboratories are: 415 V., 
3-phase and neutral; 230 V., 3-phase and neutral ; 
and 200 V., 3-wire d.c. (100/0/100), from the battery. 
With the exception of the Allen Research 
Laboratory, which has separate 410-V. and d.c. 
supplies, the main control for all the supplies to these 
laboratories is by isolaters and splitters located within 
the mam cubicle in the large machines laboratory. 
Adjacent to this is the 415/280 V., 8-phase, 100-KVA. 
autotransformer, which also hea 110-V. tappings 
taken to a socket on the cubicle. 

The three supplies are not fed direct to the machines, 
except to & few of the largest, but are connected to 
a special cubicle in each . Each incoming 
oe OS ee ee 
& number of 4pole sockets all ponere ics 
Four-oore flexibles are used, with a plug on 
each end, to connect these sockets to others which 
are connected to outlet or experimental points dis- 
tributed around the laboratory. In addition, each 
cubicle has two socketa cannected to 
sockets on the main cubicle in the large machines 


laboratory, where any inter-laboratory connexion can 
be made. 


At the experimental terminal boards the four 
cables terminate in switch-fuses connected to insu- 
lated terminals (four colours). The terminal boards 
have doora with looks for access to fuses, and each 
is - with an independent lS-amp. switch- 

for 240-V. a.o. supplies to oscilloscopes, port- 
able lampe and other test apparatus. The connexions 
“have been made systematically, so that not only is 
the phase-sequence oorrect at every set of terminals, 
but also the red terminal is always connected to the 
‘red’ line, and when interconnexion is made between 
experimental points, the two sets of terminals are 
connected in the proper order. The cubicle in the 
large machines laboratory serves its own system 
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within that laboratory as well as acting as the focal 
point to which all the others are connected. It has 
60-amp. plugs and sockets, and so has the Edgar 
Allen Research The others have 30-amp. 
cirouite. Wherever le, the wiring js carried in 
surface trunking and is easy of access. 

With. Gia cation: ot Mis T qui e: 
dards laboratories, which have tungsten filament 
lighting, the laboratories are very adequately lit by 
fluorescent lamps. These are switched in groups of 
three or six, fed from 8-phase ac., with 3-pole 
switches, so eliminating stroboscopic effects and 
reducing the number of wall switches. 

The University surveyor was responsible for the 
design and ision of the alterations and 
additions, the electrical consultants being Hoare, 
Lea and Partners. Tho main buildi and fittings 
contractors were Geo. Longden and Ltd., and 
the electrical contractors were the Yorkshire Elec- 
tricity Board. The special experimental panels and 
cubicles were designed and manufactured by Field 
and Grant, Ltd. (Birmingham). 


INTERNATIONAL TIN RESEARCH 
COUNCIL 


TWENTY-FIFTH ANNIVERSARY 


By Da. ERNEST S. HEDGES 
Director 


O celebrate its twenty-fifth anniversary the 

International Tin Research Council invited 
visitors to the open days held at the Tin Research 
Institute, Greenford, Middlesex, on July 10 and 11. 
The Institute was built in 1988 to house the Counoil's 
headquarters and research laboratories, but after the 
War extensions were and new laboratories 
were o by H.R.H. the Duke of Gloucester in 
1951. This had the effect of doubling the accom- 
modation. The staff of the Institute comprises about 
twenty graduates and forty-five assistante, including 
.maintenance and services. The present director has 
served the Council during the twenty-five years of 
ita existence. 

Dee eo days approximately six hundred 
people visited the Institute, among them many well- 
known acientista, technologista and industrialists. 
The full tour of the laboratories was designed to show 
the main developments which have resulted fram the 
Institute’s research work. The scheme fol- 
lowed wherever practicable throughout the labor- 
atories was to show the actual experimen 
ment employed on investigations, pilot or e ful dele 
plant for operating the technique developed from it, 
and commercially produced samples illustrating the 
final 

An example of this treatment was to be seen in 
the Eleotroplating Department. Work having as its 
aim the production of electrodeposits of new tin 
alloys was initiated on a beaker scale m the first 
laboratory, developed on a 10-gallon scale m the 
second laboratory and brought to ical success 
an & 200-gallon scale in the third. the prao- 
tical achievements of the Institute presented in this 
way was & considerable range of metallic coatings 
containing tin. The decorative and ocorrosion- 
resistant electroplate of tim—nickel alloy (66 per cent 
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tin) was shown as a finish on an electric toaster, a 


table lamp, , drawing instruments, spoons, chemical 
balance hts, slides of trombones and pistons of 
trumpeta- (a tin-oopper alloy contaming 


42 per cent tm) was seen upon a lamp, a fruit bowl 
and a reflector. Tin—sinc alloy (75 per oent tin) was 
shown on undercarriage perts of aircraft, radio 
chassis and motor-car accessories. This alloy coating 
has gained wide acceptance as a corrosion-reaistant 
finish for steel. A recent development in this depart- 
ment which attracted much attention was the 
electrodeposition of ‘bright’ tm. This is a process 
for producing, without mechanical polishing, & pure 
tin coating having a mirror-like reflexion. Bright tin 
was demonstrated on & radio chassis stamped from 
unpolished steel sheet. 

In & suite of laboratories specially designed for 
hot-tinning, the hot-dip tinning of steel and ‘cast 
iron was demonstrated on such objects as frying pans. 


ner HERE 
of the still molten tin, leaving a bright and flawless 
surface. Tinned cast-iron meat minoers showed the 
great improvement in surface brightness and smooth- 
ness brought about by the use of new techniques 
worked -out in this laboratory. Adjoining labor- 
atories displayed i euis i for the study 
of electrolytic tinplate prodi under oontrolled 


cedures which have emanated from thia laboratory 
for assessing tin coatings quantitatively and quali- 
ted. 


Metallurgical 

the roller-welding of steel 
My Mp cc ue ©) TSHR easpodte aap eas oie 
half cylindrical bearmg shells for high-duty internal 
combustion engmes oan be formed by pressing and 
Subsequent machining. This new type of bearing, 
which is now in commercial production, is already 
being used in tens of thousands of road vebicles. : 
The continuous casting of bronze rod was a demon- 
stration of much interest. The rod, produced at 
about 12 in. a minute, is remarkable for ita high 
quality and accuracy to gauge diameter. The 
machine, which was expressly designed at the 
Institute to be of simple and inexpensive con- 
struction, has been adopted by many firms in 
Europe. 
The Corrosion Department had exhibits to illus- 
trate the advantages of each type of tin and tin- 
alloy coating under specific conditions of usage. The 
remarkable permanence of tin-nickel coatings under 
severe conditions, such as industrial atmospheres, 

many visitors. The structure of surface 
films on tin and tin alloys is also a subject of study 
in this laboratory, using techniques by which the 
films are removed intact from the metal on which 
they form: several specimens of such filma were 
on show. 

Organo-tin compounds are among the most recent 
studies of the Institute and the one for which 
the brightest future seems to be m store. Certain of 
these compounds, containing a tin atam linked to 
three carbon atoms, are remarkably toxic to fungi. 
A practical demonstration was afforded by two 
timbers recently removed from a damp mine where 
they had been for fhore than three years: the un- 
treated timber was crumbling away while the timber 
treated with a trialkyl-tin compound was unaffected 
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and retained ita full strength. Other exhibits showed 
the effectiveness of these compounds on timbers 


worm cure and prophylactic for chickens and 


turkeys. The chemistry of organo-tin compounds 
is bemg rapidly extended by the Institute’s research 
team 


Other departments shown mcluded metallography, 
analytical chemistry, photographic studios, engineer- 
ing workshop and & specialized library. Cinemato- 
graph films of processes devised in the laboratories 
were available for continuous showing to the visitors. 


FULMER RESEARCH INSTITUTE 


OPEN DAY 


bus ee eae keid uii paidi 
on July 2, to mark the tenth anniversary of the 
official opening by Sir Stafford Cnppe on July 2, 
1847. About 260 guests, representing industry, 
government departments and other research organ- 
izations, were present and were shown details of 
research work in progress. 

The principal guest was Mr. R. Harmar Nicholls 
(Parhamentary Under-Secretary, Ministry of Works), 
who deputized for the Right Hon. Regmald Maudling. 
In & brief speech after lunch, Mr. Nicholls con- 
gratulated the Institute on ite steady growth durmg 
the past ten years, and, in reflectmg on the sources 
of the Institute's mcome, Mr. Nicholls was par- 
ticularly gratified by the increasing number of dollar- 
earning research contracta, now constituting about 
one-third of the Instrtute’s total income. He con- 
mdered, however, that much greater use could be 
made by British industry of the facilities for re- 
search and development which are availgble at the 
Institute. 

During the past ten years the Institute’s effort has 
been prmeipally devoted to some one hundred and 
fifteen major research programmes, and about thirty 
of these are in progress at the present irme. 

In the physical chemistry division of the Institute, 
headed by Dr. P. Grogs, fundamental work on 
extraction processes relatmg to aluminrum and 
titanium hag continued. Pilot-plant work in industry 
on the catalytic distillation of aluminium has been in 
progress for some time and processes for trtanrum 
extraction which have been guooeegfully demonstrated 
on the laboratory scale are now ready for extension 
to the next stage. A method of purifloation of silicon 
is now under experimental study and apparatus for 
the tion of large single orystals of this element 
(by drawing from the melt) has been developed and 
ig m use. 

The work on extraction and purification processes 
18, of oourse, dent upon accurate thermo- 
dynamio data, and specialized techniques have been 
used to study the equilibria of important mdustnal 
Teactions and to establish activity data for various 
metallic systems. Acourate calorimetry has estab- 
lished the heats of formation of various compounds, 
in particular metallic halides, and new values for 
several of thease important compounds have been 
published. Various reactions which might form the 
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bams of new extractive methods have been studied 
in apparatus requiring ‘highly efficient vacuum 
techniques. In the analytical laboratones, polaro- 
graphio, sbsorptiometric, microchemical and spectro- 
graphic methods in addrtion to the more conventional 
techniques of analysis were demonstrated. 

A study of the mechanism of precipitation harden- 
ing with particular reference to light alloys has always 
been a major item m the Institute’s research pro- 
gramme. It was partly as & regult of this work, much 
of which has been published, that’ Dr. H. K. Hardy, 
who has smce joined the Atomic Energy Authority, 
gained the Beby Award and Rosenham Medal of 
the Institute of Metals. The X-ray techniques 
developed by the Institute's investigators for studying 
precipitation processes are well known internationally 
to specialists m the field. Trace elemente have been 
shown to exercise & profound effect on ageing be- 
haviour in some systems, and the influenoe of small 
quantities of cadmium, for example, on aluminrum- 
copper alloys has resulted in the development of a 
series of alloys which, while free from room-tem- 
perature ageing after solution treatment, can be aged 
at elevated temperatures to yield properties ost 
mg thoee of the, duralumin type alloys. effi 
of radiation on precipitation and ageing behaviour in 
aluminium alloys is now being studied, while in 
titanium and sirconium alloys attention 18 being paid 
to the crystallographic changes associated with the 
formation of the embrittlmg omega-phase. To aamst 
this latter work and more particularly for studies on 
transformations m alloys of reactive metals, a special 
X-ray camera has been developed. It oan operate 
with the specimen at temperatures up to 1,000? C. in 
a vacuum of 1 x 10-' mm. of mercury. 

Other X-ray studies have been concerned with the 
structure of liquid metals, and mteresting resulta have 
been obtained with sodrum and potassium (including 
binary alloys of these metals) and also galium. The 
fundamental structure of glas is also bemg examined. 
Although in glasses the atoms are not arranged in a 
regular crystalline manner characteristic of metals, 
the arrangement is not completely random. On the 
slight degree of regulanty which does obtain, an 
explanation of the variation of the properties of glase 
with heat treatment is sought. The problem is 
closely linked with that of liquid metals, and some- 
what similar techniques of X-ray diffraction and 
tefined interpretation are bemg applied. 

A recent addition to the equipment of the physica 
section is the Metropolitan-Vickers electron mucro- 
scope type EM384. This mstrument, which has a 
resolution of 20 A. under favourable conditions and 
which oan also be readily adapted for electron 
diffraction, is being used principally to study the 
mechanism of oxidation of low-alloy steels and to 
supplement the X-ray and metallographic investi- 
gations on age-hardening phenomena. : A detailed 
investigation of the slip characteristics of certain 
metals is also ın progress. - 

New equipment on view 1n the physical metallurgy 
section included a Reichert ical microscope, 
a precision dilatometer for use in isothermal trans- 
formation studies and a high-temperature (up to 
2,000? OC.) vacuum heat treatment furnace. The last 
two items, together with much of the other equip- 
ment in use, were constructed in the laboratory 
workshops. 

' While considerable attention is still being paid to 
alummium alloys, developments in the atomic energy 
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field in particular have been reflected in the increased 
amount of work on the ‘newer’ metals, and uranium, 
titanium, zirconium, hafnrum, niobium and vanadium 
all figure prominently m the current work of the 
Institute. A number of research programmes are 
concerned with the physical metallurgy of uranium 
and ite alloys, and they melude the determination of 
constitutional diagrams for certain bmary alloys, the 
'gtudy of phase transformations, and determmation 
of the orystal structure of uranium compounds. A 
metallographio study of the allotropic transformation 
in bmary titanium xiroonium alloys has recently been 
concluded. . 

In the work on materials for possible application 
at high temperatures, comprehensive investigations 
been followed more recently by an examination of 
the pure metal. Exxpermental and pilot-plant work 
on electrolytic processes has been concerned with 
identifying and controlling commonly occurring 
unpurities and this has been coupled with an exam- 
ination of the effecta of these impurities on mechanical 
properties. Results of impact testa obtained on 
material which has been obtained by the lubricated 
extrusion of sheathed. have shown that this 
extrusion method has an effect of increasmg the 
ductility and lowering the duotile/brittle transition 
temperature in chromium. A new retractable hearth 
&rgon-aro melting furnace for the production of 
chromium and ohromrum alloy ingots has recently 

Further attention has been paid to the low-alloy 


report 
No. 2. 
Steels”) deecribes fully the properties of these low- 
carbon steels containing silicon and alummium 
developed at the Institute, which In ar at tem- 
peratures up to about 950° C. exhibit a degree of 
scaling resistance comparable with the well-known 
austenitic stainless steels. Other work im the field of 
ferrous metallurgy has moluded an exammation of 
the causes of failure of high-speed steels with special 
attention to the susceptibility of this complex 
material to overheatmg. Some short-term pro- 
grammes have been concerned with nodular cast iron. 

Long-term corrosion and stress corrosion testa are 
in progress on the various aluminium alloys, and 
particular attention has been paid to the affect of 
directionality of metallurgi structure on the 
initiation and rate of corrosion attack. Fundamental 
agpecus of stress corrosion cracking and layer cor- 
rogion are under investigation and more recently & 
research programme to determine the effect of 
various metal coatings on the fatigue and corrosion 
fatigue properties of high-strength aluminium alloys 
has begun. The development of corrosion-reaistant 
aluminium-base structural alloys, the development of 
oxidation and shock-resistant coatmgs’ for high- 
temperature materials, the assessment of & new 
material for domestio hot-water boilers, and an 
examination of een a for the protection of high- 
strength aluminium ys are other subjects under 
active investigation. The high- corroeion 
of zirconium, matter of importance for the appli- 
cation of that metal m nuclear reactors, is also the 
subject of a major research programme. 

The primary interests of the i i and 
mechanical testing laboratories lie in the flelds of 
creep and fatigue. Fundamental programmes are 
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conoerned, for example, with asseasing the importance 
of reat periods and cumulative damage on fatigue 
life. A specialty demgned high-temperature fatigue 
machine ,has’ proved particularly useful in studying 


and compression machines of the Haigh or 'alipping 
clutch’ type. 

Apart from the more usual tensile creep testing, 
small compression creep machmes have proved 
particularly useful for the study of uranmm and 
other highly reactive metals. A comprehensive 
investigation of the creep characteristics of certain 
bmary alloy systems is also in progress to ascertain 
the effect on creep properties associated with changes 
in the solid state oocurring at or near phase boun- 
daries. Titanium alloys, &lumimum alloys, mag. 
nesıum alloys (for ‘canning’ uranium fuel elementa), 
structural steels and cast iron are other materials on 
which creep-testmg programmes have been cared 
out. 


Facilrties for mechanical testing have been adapted 
BO that teste can be carried out at very low or high 
temperatures. Results have been obtained, for 
example, for sponsors mterested in designing for low- 
temperature applications, such as the transport of 
liquid methane. The mechanical and thermal 
abe lanes of various insulating materials have also 

examined and another investigation has been 
concerned with the determination of the character- 
istios of oil filters by measurement of the pressure 
drop at various flow-rates of fluids of varying 

While much of the Institute’s work remains con- 
fidential to the sponsors, more than one hundred 

pers and technical articles (in addition to & number 
of patente) have been published with the sponsors’ 
permission. Reprints of most of these were available 
1n the Institute’s library, together with a large number 
of translations of foreign scientific papers, including 
many translated from the original Russian. A 
recently published booklet which waa issued to 
visitors (and which is now available from the In- 
stitute) gives details of the organization and current 
activities of the laboratories. 


COAL SCIENCE 


HE Second International Conference: on Coal 

Science was held during May 1—4 at Valkenburg, 
& holiday centre in Limburg, The Netherlands. In 
keeping with the atmosphere, meetings were held in a 
conference hall attached to one of the newèr hotels, 
and members were entertained by the Burgommaater, 
F. A. A. H. Breekpot, at a reception in the Municipal 
Grotto. The purpose and background of the present 
biennial series of conferences have already been geb 
out m Nature (176, 103; 1955). 

The to the requesta for contributions 
showed that interest in the sybject is still increasing. 
Ten countries were represented as compared with 
eight on the previous occasion, mcluding the first 
from the Eastern bloc, namely, Poland, which sent 
four delegates headed by Prof. Roge, of Glowny 
Instytut Gornictwa, Katowice. Dr. M. Samec, 
director of the Kemični Inštitut “Borisa Kidrite”’, 
Ljubljana, attended as official delegate of the Slovene 
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Academy of Arts and Sciences. Coal scientists from 
Oxechoslovakia had also intended to participate but 
were unable to obtain visas in time. The United 
States (both Government and industry) was directly 
represented for the first time. The great majority of 
conference members, however, were drawn from 
Germany, France, The Netherlands and Great Britain. 
Boito ep aig oe 
numbers attending, the total was about 80 per cent 
higher than that ab the previous conference. 

On this occasion changes were made in the arrange- 
mente. Meetings took place in the morning and 
evening, leaving the afternoon free for informal 
contacts and excursions. All papérs were oonoerned 
with experimental advances and none attempted to 
survey & whole fleld of research. Papers were photo- 

copied in their language of origin, and sent to par- 
ticipants some weeks before the meeting ; submission 
of written summaries of contributions to the dis- 
cussion in advance was encouraged, so that some 
mdication of the of interest in each paper was 
available to those the time-table. Authors 
were encouraged, on the whole with success, to 

„their in fifteen minutes on the 

enim A uy had bes red in demi by 

arrangements minimized the 

difficulties which, however, were still 

noticeable when the time came for spontaneous dis- 
cussion end authors’ replies. 

As on the previous ococcasion, members of the 
organising committee took the chair in turn at the 
six sessions that followed the address of welcome by 
the president, Prof. D. W. van Krevelen. The subjects 
discussed. were under four headings: (A) 
chemical methods o coal research (chairman, E. H. 
Grand’ry); (B) new physical techniques in ooal 
research M. Th. Mackowsky) ; ey sce 
chemical stadiea of coal macerels (two sessions, Dr i 
I. G. O. Dryden and Prof. W. Fuchs); (D) funda- 
mentals of coal carbonization (two sessions, R, Loison 
and Dr. D. 0. Rhys-Jones). G r E AET EE peels 

The proceedings, on, 
ict cee y Suspen os idola T 
will be sufficient here to direct attention to selected 
points of novelty or special significance. A notable 
feature of the Oonference was the increased pro- 
portion of work based on new approaches and 

from traditional lies of coal research. 
This healthy sign waa the subject of comment, and it 
was felt by many that the Conference was one of the 
.moeb satisfying of ite kind in recent years. 

A contribution by P. H. Given (British Coal 
Utilisation Research Association) was aimed at 
elucidating some of the factors controllmg the 
‘reactions of coal with chemical reagents; ‘he was 
_able to show that tho molecular-sieve properties of 
coals were of secondary ce in hin 
reaction, and that where an expected change fail 
to take place, plausible chemical reasons could be 
suggested. Using some reagents, in particular 
bromine, the rate was as n ee 
apie eee it in structure 

of the resulte cited in & 

paper y J. J. Th M. Georards, D. W. van Krevelen 
and H. I. Waterman (Delft) was the production from 
cellulose in good yield of an oil resembling perhydro- 
phenanthrene in analysis and infra-red abeorption ; 
an observation which suggests, that bad iiu en 
tion products may wW t 

little n r of an unknown material. 
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D. E. G. Austen and D. J. E. Ingram (Bouth- 
ampton) discussed recent work on the stable or 
trapped free radicals detected by electron resonance 
in coals and carbonized coals. These are few in 
number (about one to several thousand carbon, 
atoms), and the proportion depends chiefly on the 
type of coal and temperature of carbonization. 
Ther place in the chemical picture of ooal and their 
influence on ita properties are not yet clear. A 
by C. L. M. Bell, R. E. Richards and R. W. Yorke . 
(Oxford) was &l&o presented by Dr. Ingram. Inter- 
pretation of nuclear magnetic reeon&noe measure- 
mente m terms of the linkages of hydrogen in coal 1s 
limited &moe the forma that oen be distinguished 
are not grouped in the most convenient manner to 
answer key chemical questions, such ag the ratio of 
aromatic to non-aromatic hydrogen. The pre- 
liminary results given did not agree closely with 
those deduced from comparisons of the mtenarties of 
infra-red bands, ee ee ee 
both methods of deduction the discrepancy is 

apparent than real. R. Weetrik, of the Netherlands 
State Mmes, contributed a study of coals by electron 
diffraction, which indicated in all samples an un- 
explained hexagonal spacing twice as large as that. 
of graphite. 

Historically there has been a tendency for the coal 
petrologist and the ooel chemist to think on quite 
different limes and to work in separate oompartmenta. 
In the papers of Session O substantial attempts were 
made to relate the two fields of mquiry more closely. 
The long-standing question of the relative merits of 
the use of polished surfaces and thin sections m the 
rnicroeóopio examination of coal was again discussed 
and some agreement was evident; it is clear thab 
the methods are to some extent alternative, but also 


ir haus tio kandal 
to those of the more fundamental macerals (micro- 


scopic componenta that may be oo with 
inorganic minerals) D. G. Murchison (Durham) 
described some well-planned i i to 


classification of coals :, he concluded that variation 
of the reflectance of the basic microscopio constituents, 
vitrinites, as a funotion of their carbon content or 
rank, was probably not discontinuous. 

Papers by A. Ladam, P. Iselm and B. Alpern 
(Centre d'Etudes et Recherches des Charbonnages de 
France), by O. Kroger (Technische Hochschule, 
Aachen), and by F. J. Huntjens, H. N. M. Dormans 
and D. W. van Krevelen (Netherlands State Mines) 
were all concerned with the properties, or the thermal 
decomposition products, of maceral concentrates. A 
measure of agreement is now apparent and one can 
indicate in serni-quantitetive terme the relations 
between the chemical properties of a coal and the 
relative proportions of macerals m it. There are one 
or two surprising te re AM t 
investigators, but the es ere many: if 
separation is to be at all complete the coal has to be 
finely sub-divided, and it is then more difficult to 
express the microscopic analysis in terms of the 
normally recognized constituents because character- 
istic shapes and opacities have been modified. The 
RICHIE th last two:papers mentioned neve tmade 
especially comprehensive studies. 
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B. Lavrenčič (Kemióni Inštitut “Borisa Kidnée,”’ 
Ljubljana) gave an interesting &ocount of the rheo- 
logical properties developed when the unusual Yugo- 
slav coals containing a 10 per cent of organio 
sulphur are heated; these coals havé properties 
quite abnormal mt comparigon with classifications 
based on low-sulphur coals. D. W. van Krevelen, 
H. A. G. Ohermm, H. N. M. Dormans and F. J. 
Huntjens described the dilatation of various blends 
of coals and coke on heating and ite prediction from 
that of the co Two papers, aed 
I. G. O. Dryden and K: 8. RT (Orea a 
e reri EE and by G. J 


eee Wiis a e te cL code on 
heating was common to both investigations, though 
in the second investigation scavenging by gas during 
the heating was considerable and in the first was 


eliminated ag far as possible. A comparison of the 


two sets of results is of interest: for example, the 
rate of development of plasticity on heating at oon- 
stant temperature (Pitt) is much smaller than that 
of the development of chloroform-soluble material by 
thermal decomposition. This indicates that the 
chloroform extract, though known to be associated 
with the development of plasticity, is by no means 
the only factor mvolved. 

E. A. and M. B. Neuworth (Pitteburgh Con- 
solidation Oo.) discussed the pyrolysis of model 
compounds thought to embody the type of chemical 
structure that existe in coals. Interesting resulta 
were obtained, but the work is laborious and more 
ee ae ee G 
the existence of a few 


compounds uis a the different behaviour of syn- 
thetic polymers from that of their monomers). Prof. 


on graphite) which appears to show discontinuities 
corresponding to completion of successive molecular 
layers of adsorbate. Prof. Letort suggested that 
the necessary condition was a special correspondence 
between atomic in the adsorbent and 
adsorbate, and that the method could be used to 
follow the development of graphitixation in carbon- 
aceous solids when heated. 

p Boo arene ee ee Oe 

le colour fim made by W 
W. F. Berry and A. H. Bris in the United States 
which showed the behaviour Of certain coal con- 
stituents on heating thin sections under the micro- 
soope. This was not only fascinating to watch but en- 
as to the different mteractions between con- 
stituents that must occur prior tọ the formation of coke. 
There was some private discussion as to the future 
value of conferences on ooal science in view of the 
of atomic energy. There seems, however, 
little doubt that the use.of coal will be maintained 
for several decades to come—im the United States it 
is expected to increase bonsiderably—and that the 
emphasis will shift ftom combustion towards chemical 
conversion. The success and livelmess of this con- 
ference encouraged the view that further meetings 
were desirable at least in the immediate future. It 
is gonerally agreed that nowadays conferences pro- 
lifarate too freely, and it is certainly necessary to 
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examine carefully the reasons even for mamtammg 
an existing series. There is room for much expen- 
ment in methods of ixi ly in order 
to reduce the work involved for organizers and 
perticrpante, and the amount.of irrelevant and 
repetitive material that has sometimes to be read 
before the real pointe for discussion become apparent. 
This meeting was partly successful in these respecte ; 
it is hoped that further improvements can be made 
on the next occasion. I. G. O. DgxpxN 


MUSEUMS ASSOCIATION 


ANNUAL CONFERENCE 


HE sixty-third annual Conferenoe of the Museums 
Association was held m Bristol during July 8-12 
under the premdency of Bir Philip Hendy, director of 
the National Gallery. Nearly four hundred delegates 
attended, and the Conference opened with a con- 
ducted tour of historic Bristol and an informal 
reception at the University, where members were 
received by the vice-chancellor, Sir Philip Morris. 
The official welcome by Alderman Percy W. Raymond 
(Lord Mayor of Bristol) was followed by & vigorous 
address from Sir Philip Hendy, who dealt with 
berum activitues within the museum movement 
ee i He referred to the successful 
parr ge the negotiations between the Durham 
County Council and the trustees of the Bowes 
Museum at Barnard Castle, and also to the slow 
progress of talks with the government officials 
regarding State aid to museums. The plight of some 
of the smaller museums was described as desperate, 
and although Sir Philip felt that the nation as a 
whole was far more museum-oonscious than ever 
before, there was a lack of sympathy in Treasury 
circles. He felt that there should be & far more 
equitable distribution of cultural benefits among the 
organizations and institutions concerned. 

The same theme was followed in an afternoon 
sesaion under the chairmanship of Sir Mortimer 
Wheeler, who said that in spite of the Treasury’s 
declaration to the contrary, the problem was not 
purely local, but a part of a general national eduoa- 
tional problem. He recalled the scheme in Wales 
for mutual aid and affiliation between the National 
Museum of Wales and the museume of the Princi- 
pality, and considered that it might serve as & model 
for other regions. Dr. Dilwyn John then outlined 
the Welsh scheme to which nineteen museums now 
belong, and Mr. 8. D. Oleveland suggested a pilot 
survey in one part of Britain which might lead the 
way to a more general plan. Sir George Dyson, 
chairman of the Oernegie United Kingdom Trust, 
said that the first step must be to obtam common 
agreement between the various publio and private 
authorities concerned. Mr. Philip James directed 
attention to the plight of many museums and art 
galleries owned by private trusts or societies, and 
emphasized the importance of ventilating these 
matters in the Press. Other speakers stressed the 
urgency of the gituation, and in summing-up Bir 
Mortimer Wheeler said that he felt that a survey 
carried out in a relatively restricted area, such as 
south-west England, would yield information of 
value. Based on thațerporienoe, tt would 'be-posible 
r ee re ura) As sug 
gested by Mr. W. J. Deacon, it might be possible for 
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regional museum boards to be formed and to base 
ther constitutaon on the regional advisory boards of 
the Mmistry of Education. 

Durmg the Oonference the whole of one day was 
devoted to museums in the Commonwealth, this 
being an especially appropriate subject to discuss in 
the seaport of Bristol. It was a particularly mter- 
esting session, and the problems of struggling 
institutions in distant lands was" considered under 
two headings: i administration and 


Africa contributed to a 
for oo tive purposes there was & paper from 
Miss Toby Rose, of New York. In the majority of 
cases finance was not the major diffoulty and most 
speakers agreed on the greater difficulties encountered. 
in the training of staff. Dr. D. B. Harden, chairman 
ab this session, announced that both South Africa 
and Canada had initiated training schemes for the 
diploma of the Museums Association. It was sug- 
gested that the Museums Association should appoint 
an honorary overseas offloer who would have the 
gervices of a salaried official. It was considered 
important that a public demand for museums should 
be created and that they should be aware of these 


- institutions. : 


Another seasion was devoted to scientiflo and tech- 
nical problema under the i of Dr. H. J. 
Plenderleith. Dr. W. E. Swinton degaribed the pro- 
grees in these matters that he had recently seen in 
the United States. Dr. A. E. A. Werner, of the 
British Museum Research Laboratory, who followed, 
dealt with the subject of heatmg and ventilation. 
He first discussed the cardinal principles which must 


ensure continuous and adequate air circulation around 
the museum, objects. The practical problems involved 
in the control of relative humidity, air circulation 
and.also air cleaning to remove harmful atm io 
i [ “thi sneer be a 

ief deacription of the various types of standard 
self-contained unite that are commercially available 
for complete or partial air-conditioning. Hmergency 
methods that oan be used in stores and repositories, 
involving the use of simple apparatus as eleo- 
trically heated tea-urns and fans, were described. 
The im of having some means for con- 
tinuous recording of relative humidity (and of tem- 
perature also) was emphasized, and attention was 
directed to the precautionary measure of using a sling 


to detect air in which a high 
relative humidity may build up and encourage both 
mould growth and metallic on. 


Mr. W. E. Rawson-Bottom (Ministry of Works), 
after a brief review of the evolution of museum 
lighting from the days of the ‘fish-tail’ gas burner, 
` stated that at the present time developments were 
proceeding rapidly ohiefly:-beoause it is recognized as 
an essential aid to display. Museum lighting is a 
problem for the co-o ion of the lighting engineer, 
architect, display designer and curator, and it is 
essential that attention ghould be directed to the 
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exhibits rather than to bere lampe or fittings of high 


an effect without an apparent cause. One method is. 
to use a type of louvre fittihg. In case lighting, not 
only are the position and colour of lamps important, 
but also the selection of background colour. 

Mr. B. 8. Cooper (Research Laboratories, Genera] 
Electric Oo.) directed attention to some recent work 
on the fading and tendering of dyed fabrics, and 
suitable for mmrmizing fading might well be far from 


light used. 

At the annual general meeting Sir Philip Hendy was 
re-elected president for 1957-58; it was decided to 
hold the next annual meeting in July 1958 in London 
and to invite Museum Dag from The Netherlands to 
take part. Honorary fellowship of the Association 
was bestowed upon.Dr. Paul Coremans, of the Central 
Laboratory of ian Museums, Bruseels, and others, 
including Dr. H. C. Blote, of Leyden, Holland, were 
elected to fellowships. ^ F. S. WALLIS 


LARGE TELESCOPES 


R. v. D. R. WOOLLEY, the Astronomer 

Royal, delivered the James Forest Lecture to the 
Institution of Civil Engineers on May 14 on the subject 
of “Large Telescopes". Dr. Woolley dealt with the 
different kinds of telescope ‘and their mountings and 


with the construction of domes and the methods‘! 


for rotatmg them. He then explained the serious 
difficulties—and the methods adopted for circum- 
venting tham—enoountered in large telesco: owing 
to flexure m the glaas of the mirror, and flexure 
in the tube itself. When all these troubles have been 
overcome, there are still serious limitations even with 
the largest telescopes, some examples of which were 
given. For first-class stellar spectra the 200-in. 
telescope at Mount Palomar will only go to magnitude 


‘8 and to magnitude 12 for reliable radial velocities. 


Some years ago & number of British astronomers 
launched a project fdr building a 100-in. telescope, 
and obtained Government approval in principle for 

ing the scheme. This Isaac Newton telescope 
will be situated at Herstmonceux and will, rb i$. 
hoped, be completed by 1962. The sky at Herst- 
monoeux is, as England goes, remarkably good, 
and as Dr. Woolley says, “It is hoped that the 
Isaac Newton telescope wul: do much to promote 
@ vigorous resurgence in the - cal as well as"in 


the theoretical lems of astronomy in 
country’. Informing his audience that science 
and. scientiflo i are closely mterlocked, and 


that even if astronomers fail to convince the public 
that large amounts of their money should be devoted 
to the disinterested survey of the heavens, he pro- 
ceeded : “Wo may.remind them that in this technical 
age, survival as & first-class nation can only be 
secured by a thorough realization of the fundamental 
importance of science and technique. As an integral 
part of this, we may urge the importance of astro- 
physics: and as an eesential tool of astro ici 
astronomers feel justified in.cellmg for public support 
for large telescopes’. . 
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CO-ORDINATED RESPONSE TO 
STIMULI IN CORAE POLYPS 


ITH the asıstance of an award from the Com- 
missioners for the 1851 Exhibition and of a 
grant from the Royal Society, Dr. G. A. Horridge 
left the cold waters of the North Ber MD of 
. two months to visit Ghardaga on the See, in 
order to study the response to contact stimuli of 
corals living in that warm sea. A report of this 
work has recently been published*. The term coral 
includes so many subclasses, orders and families that 
no conclusions regarding can be formulated 
which will apply to all of them. Most corals expand 
only in darkness and do not keep well under artificial 
conditions, so that Dr. Hgrridge worked chiefly at 
night, with a dim light, and used fresh material for 
each experiment. ical stimulation was based 
on the discharge of a condenser as described by Pantin, 
and the number of polyps which began to retract 
was recorded visually. The progressive spread of 
excitation across the colony in response to successive 
shooks at short regular mtervala was observed. To 
take two examples : m a gorgonid (Acabaria pulchra) 
& stimulated tentacle reacted, and the retractions 
toe spread to neighbouring tentacles, until 
the tentacles of one polyp had contracted sym- 
ua but unlike other corals there was Irttle 
oo-ordination between the polyps of the colony. In 
Dinora on the cies Rand Thara iiu highly sarre 
lated conductmg system, although this 18 subject to 
the intensity and repetrtion of the stimulus. In more 
than a doxen species studied, however, it was found 
that the mdividual polyps possess a conducting system 
which oo-ordinates their retraction through the 
mesenteric muscles. At first the reaction is slow, 
requiring a second shook to activate ib fully, and 
causing & jerky wave of polyp retraction, differing 
from the slower and more. continuous feeding response. 
A. working model was constructed to illustrate the 
effect of conducting and non-conducting units in 
inter-neural facilitation in & two-dimensional net, 
using & perforated board with movable pegs. The 
non-conducting unit is assumed to be so “at the 
instant when an impulse arrives’, but the connexion 
“becomes conducting for later impulses which may 
arrive within a specified time". Experimente with 
the model, however, do not coincide with those on 
the living colony im certam'‘ species, the spread of 
excitation in which is less than that in the model. 
To acoount for this variability "8 second model was 
used. The nerve net is now considered as & population 
of cells, and an impulsé‘ excites only & proportion of 
the cells in a group. In some species, and in others 
after low stimulation; there" was no interaction 
between unite ; in othér species the wave of excitation 
gpreads when more tham a critical number of units 
is stimulated. 

The inter-neural facilitation theory of Pantin 
aures an LORD zerora ae ee 
of seperate unita forms, for the time being, & oontin- 
uous pathway. This theory. is inadequate for the 
corals, and i modifloation along the lines 
suggested by Dr. Horridge. Yet all theories await 
histological research on the nerve net of corals. 

* N. B. EALxS 
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THE EUROPEAN BADGER . 
ee cu era 
badgers (Meles meles meles (L.)) have been made 
by John Sankey, of the Juniper Hall Field Centre at 
i (South-Eastern Naturalist and Antiquary, 
60, 20; 1955). 

The tame badgers were kept in captivity primarily 
to obtain information on their breeding cycle and 
habita. This has not yet been possible, but other 
information, otherwise difficult or impoemble to get 
by watching the animals in their natural habitats, is 
recorded in the paper. 

All the animals were obtained within six to about 
weeks from birth. At about two months the 
emerge from the sett for the first time, and older 

badgers have usually been so conditioned to their 
natural lıfe that t is impossible to tame them. 
Young animals taken before or at this critical point 
of development will readily take to a human, and, by 
frequent handling and attention, become very tame. 
Ther reactions to certain situations are often remark- 
able and amusing. Badgers vary in their tempera- 
ment, the females probably being more equable. 

The thrived on a variety of foods, and the 
diet could be varied withm wide limita. 

From observations on eight females and seven 
males the average weight of a badger about eight 
weeks old was found to be 44—5 lb. The difference in 
weight between the sexes does not appear to be signifi- 
cant at this stage, and any deviations from the normal 
might be due to other heredity or nutritional causes. 

From specimens reared, but not born, in captivity 
the weights of the adult male and female differ 
more. The male is, on an average, a little more than 
four pounds heavier than the female. These badgers 
appeared to be fully grown, but nob.n 
sexually mature, about the autumn of their first 
season. Little increase in weight occurred from then 
onwards. 

Badgers lose some of the smaller white hairs during 
the first summer, and the longer, thicker hairs ore 
gradually replaced. A noticeable moult occurred 
from the beginning of June and lasted for several 
weeks. This appears to be the badger’s annual 
moult. Scratching is intense during this period, and 
the hair may be shed in 

Several of the captive animals died when young, 
mostly before eight weeks. Since their former life 1s 
unknown, that is, at the time when they were dug 
out or where caught in some other way, little can be 
deduced about their resistance to disease, though two 
cube succumbed to a pneumonio infection which they 
had contracted previously. 

There is little information about whether badgers 
do bathe in pools, ponds and rivera. Observers 
agree that badgers drmk water, and this was confirmed 
by the captive badgers. Bathing is recorded in the 
case of three males and three females, but only during 
summer. One female began tó go into water at 
about five months, and.all the others bathed during 
their first summer. When the weather is warm, a 
beth is taken regularly. It seems very probable that 
wild badgers go into water regularly in the summer 
months. Badgers keep their faces very clean. The 
action is similar to that of a cat; the pew is licked 
and wiped over the face. 

All the badgers reared beyond eight weeks have 
retained the natu! habit of “setting scent" in 
captivity. Soent may be frequently set on the same 
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object, such as a man’s shoe. Unfamiliar objects 
interest the badger ; but the fact that scent is set on 
familiar things, on which 16 was set perhaps only a 
few momenta before, is difficult to explain. 

The scent appears to serve the purpose of marking 
out territory and to enable the creature to locate its 
whereabouts. There appears to be no difference m 
this habit between male and female even when kept 
together. Nor is there any modifloation m the setting 
of scent in the presence of dogs and tame foxes. Fear 
oauses the sudden release of musk in tame badgers. 
The fluid is milky-yellow and of moderately thick 
consistency. 

Only four sounds have been noted in the case of 


in yo 
neerly always followed by death ; this was apparently 
a note of discomfort or pam. Secondly, there was a 
low continuous guttural purr produced when food was 
smelt, or when the animals wanted attention; this 
was probably a conditioned feeding request. Thirdly, 
a deep-throated muffled growl, which was clearly a 
note of warning, and sometimes followed by attempted 
attack. Fourthly, there were puppy-like yelpe 
used only during play, and more especially in Juveniles 
up to about six months. 

The badgers were reared and kept on an artificial 
diet. Small quantities of vitamins and salt were 
added to the food from time to time. The food taken 
confirms the badger’s omnivorous nature. Meat is 
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undoubtedly preferred, and sweet things are greatly 
liked. One female badger drank small quantities of 
mild ale, and a male on several oooesions lapped 
sweet wine. A number of natural foods were tested 


In his observations on wild badgers Sankey showed 
that badgers can become conditioned +o the 

of man ; little attention need be paid to whether the 
bedgers smell the observers. ` 

Badgers pick up food anywhere, but usually have - 
fairly well-defined feédmg ; there is a 
definite pattern of tracks from the colonies to the 


opposite sex. The observations also suggest that the 
sound has nothing to do with the dismissal of the 
cubs. E 

The article also contains an account of an old 
badger-baiting pit. . 


INTERSPECIFIC COMPETITION 


` 


Department of Zoology, University Museum, Oxford < 


HE proposition known as Gause's hypothesis is 

often stated so as to i that two species can- 
not remain in competition itely. In the mathe- 
matical theory of competition cages oocur in which 
two competing species can ooexist. The word 
‘niche’ has been used in discussions on this subject, 
but not in such a way that it oan be applied unambig- 
uoualy to field data. It would therefore seem worth- 
while to restate and develop the mathematical theory 
so that ite relation to particular situations in the 
field is more readily . Before this oan be 
done, it is neceasary to di what is meant by the 
word competition. There are almost as many defini- 
tions of competition as there are authors who have 
written on the subject, and it would be pointlees to 
mention all the variants that have been proposed. 
Instead, an argument will be developed which leads 
to a definition that oan be treated mathematically, 
and comments on other defmitions will be given 
during the argument. 

The usual meaning of & word must be considered 
when defining it for scientific use. No doubt Andre- 
wartha and Birch! had some such idea in mind when 
they said that ‘The literal meaning of ‘compete’ ig 
‘together seek'". This is not the literal meaning of 
compete but a literal translation of the Latin competere, 
which means to ooincide. The Concwe Oxford 
Dictionary gives ‘strive with another’ as a possible 
meaning of compete, and this that there are 
three properties that must be included in a definition 
for use in ecology. These are: (1) that competition 


is mutual or reciprocal; (2) that it is harmful; 
(3) that the action of A on B is of the same type as 
the action of B on A. 

Properties 1 and 2 are equivalent to the definition 
given by Odum!, when he says that the effect of 
population growth and survival of species A on species 

is negative and the affect of B on A ia also negative 
when they are in ition. Hilton and Miller’, 
Uto competition, in the more 
limited and oorreob use of the notion, refers to the 
situations in which, one species affects the population 
ir Anoba Dy NEC cherie erence, 1.0., by reducing 


property 1 ; 
some cases that they would oell 
say, predation. The bearmg of (3) on ecology oan 
that a population of predators, say, dogs, 
are feeding on a population of prey, say, rabbita. 
Suppose also that many of the dogs are poisoned by 
eating the rabbita. Then the effect of the dogs on 
the rebbit population and the effect of the rabbita 
on the dog population would both be negative, and 
so by Odum’s definition the species are in oompeti- 
Lan indir, qnl dioe tion is not one which moet 
people would consider to be competition at all 

At this point it is necessary to define the term 
‘oontrolling factor’. By this is meant a factor which 
acta more severely against the individuals of a popula- 


v 


between 
competition and, 
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tion when the ion increases, and which has an 
appreciable effect, and so tends to control the popula- 
tion size. This is often known as a denmty-dependent 
factor; it 18 called a "concurrent density-dependent 
factor’ by Solomon‘ and a "negative denarty-depen- 
dent factor’ by Haldane’, but factors could exist 
with the right density relationships but which 
nevertheless would never act at densities reached by 


sary 
tion makes them more important, in the same way 
that a car needs more steering on & rough roed than 
on a smooth one. Ina deterministio system a species 
with birth- and deeth-rates equal to one another 
permsts indefinitely, while in a stochastic system it 
inevitably becomes extinct’, if it is not controlled. 
Crombie’ and others have realized that inter- 


specific ition involves controllmg factors, as 
increases in will intensify the mutual harmful 
effects. Competition between two spesiea A and B 


could then imply either that both have a controlling 
factor in common or that A acts as a controlling factor 
for B and vice versa. The second possibility would 


the competition in which each species 
other, it includes competition for food or sites, and 
it also inoludea competition to avoid an enemy, to 
avoid a predator, a parasite or a disease, that is, 
cases m which two victim species are in competrtion 
because they are both controlled by the same enemy. 
The observable results of all these types of competition 
will be much the same, and it is moonvenient to be 
able to identify a process and yet not give it a name. 
Those who would like & narrower definition must 
invent some term to cover competition as defined 
here, while it is easy enough to restrict discussion to 
talking about, for example, competition for food. 

Most of the rest of this article is devoted to a 
consideration of the consequences of ition in 
some simple situations. The bearing of these results 
on more complicated and realistic situations is 
discussed shortly at the end. The following assump- 
tions are made: (1) Individuals are all alike: no 
sex, age or genetic distinctions are recognized. 
(2) The environment is uniform im time and space. 
(8) The system is closed ecologically, that is, there is 
no immigration or emigration. (4) The numbers are 
large enough for deterministic rather than stochastic 
equations to be used, and for the numbers to be 
treated as continuous variables. (5) There is no 
time lag in any effect. — 

For each species a differential ion will be 
writben in which the left-hand term, dn/dt, represents 
ee eee 
while the right- side will have one term to 
represent births and others to represent deaths. 
It is convenient at first to ignore density effects on the 
birth-rate and write 
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dn/dé — an (1) 
where a is & positave constant, for the birth-rete. 
For the death-rate from a smgle controllmg factor 
for a single species write 

— bnfin) (2) 
where b is another positive constant and f(n) is & 
monotonic increasing fonction of n such that, 
when n is small, bf(n) < a, and when n is large, 
bf(n) > a, large and small referring here to values n 
might oonoervably have in & real population. The 


populati 
small, irrespective of the size of the other populations. 
This term ıs arbitrary, and the effect of using other 
possible terms in ite place is considered later. 
The equations for two species the whole mortality 
of which is caused by one controllmg factor acting 
on both of them can be written as 


dn,/di = ayn, — DMSA) (3) 
dn,/di = ayn, — bya fini) 
where n,n, are the tion sixes of the two species, 
G,,0,b,,b, are positive constants and f(n,n,) is a 
monotonic moreasing function, symmetrical in m, 
and np and with f(n,0) = f(n). 
tion 1 above, that all the individuals are the same, 
n, and n, can be any suitable measures which make 
f(n,n4) symmetrical E ions (3) are the same as 
equations (2) of Chin!* and can be contrasted with the 
equations of competition given by Philip” and the 
authors he quotes. These can be written 
dn, /dt = ayn, — byn, (m1 + Oa) (4) 
Gn /dé = a,n, — b,n4(n. + on) 
where o, and c, are postive constants. It will be 
noted that these differ from (8) in that the monotonic 
fonction in parenthesis ig &asumed to be linear and 
that it it is not symmetrical. Consequently the solu- 
tion of (4), which allows both species to survive, does 
not exist for (8). Ecologically, (4) does not neoee- 
ety representi WO ap Cia a Kat ane maole 
factor, and the use of & li function has no biological 
justification. 

The solution of equations (3) has been given by 
Chin and others, and is that if a,/b, > a4/b, species 1 
will survive &nd species 2 die out and conversely. 
For the rest of this paper species 1 will be assumed 
to survive. The situation is shown in Fig. l. The 
axes the numbers n,,n, The lmes across 
the figure are the loci of dn,/d; = 0 and dn,/dé = 0, 
and are drawn as undulating lines as f(n,,n,) is only 
loosely defined. The arrows show the direction of 

~ movement of a point representing the joint population 
in each of the three zones defined by the two curves. 
When a,/b, = a,[b, the curves coincide, and a line 
of neutral equilibria, analogous to the p’: 2pq:q! 
equilibrium im genetics, existe. In practice, a,/b, 
never will be exactly equal to a,/b,, but note that.the 
rate of elimination of one species by the other is a 
function of the difference of these two ratios, and ina 
stochastic model the spécies with the smaller ratio 
would sometimes be the survivor. 

Two species, then, each with & constant birth-rate 
and death caused only by a mngle controlling factor 
acting simply on both of them, cannot coexist. 
Consider next the gddition of & second controlling 
factor acting on species or just on ies 1. 
This meena the addition of another tert like. (2) to 


~ x Eri 


Population sıze of specics 2 (m) 





Population size of species 1 (w;) 


Fig. 1. A diagram to show the course of competition when one 
us See ee fio oiher 


both or one of the equations (3), or, if the controlling 
factor acts the birth-rate, the replacement 
of a in (1) by a monotonic decreasing function of n, 
which can be taken as equal to a for emal n. In 
either case the locus of dn,/dé == 0 m Fig. 1 will be 
moved towards the origin, but the movement will be 
greatest along the n, axis. It is possible that this 


will make the two curves intersect, giving Fig. 2. ° 
This 


Here there is & point of stable equilibrium. 
means that if two species are in competition from 
having & controlling factor m oommon, it is le 
for them to reach & stable x Don 
species surviving, provided that at least one other 
controlling factor is acting. No question of different 
niches arises. ‘This concluson can be generalized 
to & proposition that it is possible to have as many 
species aa controlling factors. If' there are more 
species than controllmg factors some must die out, 
and in many cases fewer species than there are 
controlling factors will be able to survive. There 18 
no point’in proving this general proposition in view 
of the consequences of complicating the system in 
other ways which are considered below. 


Population size of species 2 (m) 





Population sire of speobes 1 (m) 


A diagram to show ths course of competition leading to a 
"net balance between the two species 
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As has been mentioned, the term n in (2) is 
arbitrary; other monotonic increasing inn 
could be used mstead. Those that increase faster 
than can represent increased preference or habitua- 
tion by the oontrollng factor. Rewrite the first 
equation of (3) as 


d mn n,/dt = a, — d,f(n,,n,) l (5) 


then the locus of dn,/dé = 0, which is the same as the 
locus of d In n, jdt = 0, outa the n, axis at the value of 
nı, which 18 the solution of 


ai[b, = fin) (6) 


x ihe: Nn, axis at the value of n, which 18 the solution 
o 


G,/b, = f(m (7) 


A ‘preference factor' ie cunt 5) by putting 
another monotonic i nata of n, say, 

g(ni),inthe last term. If g(0) is taken as 1, then the 
intersections of dn,/d£ = 0 with the axes beoome the 
solutions of 


afb, = fingin) (8) 


for the n, axis, and. 


aib, — f(n)g(0) = fim) (9) 


for the n, axis. g(n,) must be greater than one, so 
the solution of (8) ıs leas than the solution of (6). 
The situation in Fig. 2 is again poamble, and would 
of oourse still be le if g(0) #1. This tame two 
species are in stable equilibrium although there is but 
& single controllmg factor which acta on both. An 
example of this would occur if two species of snail 
were controlled by a single species of bird, and if the 
bird tended to prefer whichever snail was the com- 
moner. Both species of enail could persist. 

Terms can be added to equations MEE qd 
deaths not caused by controlling factors. If an 
inverse density-dependent factor, a factor which 
causes more deaths at low densities, ia included the 
curves of Fig. Í can be moved so as to intersect 
and'girve a point of unstable equilibrium. Indeed, 
functions re the controlling and inverse 
denaity-dependent factors could be found so that the 
loai of dr/d$ = 0 intersected more than onoe, giving a 


' series of stable and unstable equilibria, 80 producing 


another case in which two species with but one 
controlling factor could coemst. Buch a cage would 
not occur with functions which are hkely to be found 
in real communities. 

What would be the consequences of com- 
petition if five assumptions listed above were 
abandoned ? In the simple cases considered here, 
survival of both competitora becomes easier and 
more likely as more variables are considered. 
Further complications are likely to have the same 
effect, except that stochastic systems may well have 
fewer effective equilibria. For example, Nicholson! 
in his proposition C’ 12 says, “if several species of 
specific parasites attack a common host species m 
suooe'gion, th: steady state may exist", or in the 
terminology of this t aper, several species can coexist 
when they all have the same controlling factor and no 
other controllmg factors if the fagtor acta on each at 
a different time. Again, Oldham!’ found that only 
one of the two species of snail Cepaea nemoralis and 
C. hortensis occurred on any particular area of sand 
dunes, although overlapping colonies of these two 
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species can be found inl&nd!*, This suggests that the - 
ecological situation on the sand dunes is not oom- 
plicated enough to allow both species to occur together. 
Finally, all systems developed here which lead to 
& stable equilibrium with both competing species 
ing can be adapted to refer to alleles of a 
single species persisting in stable polymorphism. 
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EVIDENCE FROM MOIRÉ PATTERNS OF PACKING FAULTS IN 
BORON NITRIDE CRYSTALS 


By Dr J. F. GOODMAN 
Research Laboratory for the Physics and Chemistry of Sollds, Department of Physics, Cambridge. 


URING an expermental mvestigation on the 
friction properties of lamellar solids, a specimen 
of orystallme boron urtmde was exammed in the 
electron microscope, & Siamens Elmiskop 1. Frmges 
of widely varymg spacing were frequently observed. 
ue P es Lane tyre Ober re 
other workers with overlapping crystals (see Pashley, 
Menter and Bassett). deen the patterns were 
eh ee ee 
forturtously overlapping crystala so the mvest- 
gation was extended. 

The boron nitride contaming leas than 0-6 per cent 
impurities was given by Mr. R. S. Pease’, who pre- 
pared it in a white orystallne form. A drop of a 
suspension of boron nitride in alcohol was dried on & 
grid covered with & thin carbon film which had been 
stripped from a cleavage face of mica at a water 
surface. The plate-like crystallites tended to lie flat 
on the film, so that the incident electron beam was 
approximately perpendicular to the basal plane. The 
planes mvolved im the production of the moré 
pattern are of the type (Ak10) which are perpendicular 
to the basal plane. Any slight tlt of the crystals 
could frequently be corrected by using the stereo- 








Fig. 1. Moiré pattern from boron nitride in fled showing 
scveral sots of fringes. (x $0. 





Fig 2. aie Hon. pstera From ths area nates ted by tis-cirele 
in Fig. 


holder to bring the planes into the required diffraction 
position. 
Formation of Fringes with Boron Nitride 


The crystal structure of boron nitride was com- 
pleted by Pease". lt has a hexagonal layer lattice 
(a = 2-504 A., o = 6-661 A. at 35° O.). The layers 
conmst of & network of hexagons of composition 
B,N, and they are repeated along the c-axig every 
3-33 A. In contrast to graphite, where alternate 
layers are displaced laterally, the layers m boron 
nitride are packed directly above one another, so 
that & perfect crystal may be oonmdered to have 
& hexagonal array of holes extending through it 
parallel to the c-axis. 

Fig. 1 is a moiré pattern from boron nitnde showing 


` geveral seta of fringes. It was obtamed umng bright- 


field illumunataion with & 50-4 objective aperture. 
The diffraction pettern obtained from the area 
indicated by the circle, using the technique of selected 
area, diffraction, is shown in Fig. 2. The pattern i8 
printed so that rte orientation is the same as the 
micrograph. Fringes were also obtamed in the dark- 
field image by using the objective aperture to select 
the diffraction spotae A and B, and are shown in 
Figs. 3a and 85, respectively. The fringes obtained 
in dark field. are almost perpendicular to the planes 
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P i 
Fig. 3. 


of the type (1120) producing them, suggesting that 
they are formed by two crystals, one of which is 
twisted about the c-axis relative to the other. The 
dark-field technique has two advantages. The planes 
producing the fringes can be identifled unambiguously, 
and the contrast ia improved considerably since only 
the beams producing the fringes are allowed through 
the objective aperture. The planes producing the 
fringes of spacing about 140 A. shown in the bright- 
field micrograph, Fig. 4a, were identified by the 
dark-fleld micrograph, Fig. 4b, to be of the type 
(1010). The increased contrast in dark field clearly 
reveals a set of fringes of spacing approximately 
60 A. on another ite which are almost invisible 
in the bright-fleld micrograph. 


L 
4. (a) Molré tern in the bright field ot spacing ap 14U A. (b) MOLTO pattern in dark fuld of same 
aas iode. einn ee ee ng about 1a) i. fringes of spacing abont 60 A. oan be seen on another crystal. ( x 160,000) 





(s) Mouré pattern In the dark field from spot 4 in Fig. 2. (b) Moiré pattern ın the dark fleki from spot Bin Fig. 2 ( x 34,000) 





dibus iR e Lim dra one of 
whi is rotated through a small angle « about an 
axis parallel to the incident beam relative to the other. 
The image observed in bright field is caused by inter- 
ference of the undeviated beam L with the doubly 
diffracted beam M. Fringes are formed perpendicular 
to the planes producing them and the frmge spacing 
S is given by S — dja, where d is the spacing of the 
planes involved in the double diffraction (Dowell, 
Farrant and Rees"). The image obtained in dark 
fleld is considered to arise from interference of the 
two primary diffracted beams P and Q. Fig. 5b 
shows & section through the reciprocal lattice of 
boron nrtride perpendicular to the basal plane, and 
Fig. 5c a section through the reciprocal lattice 
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Fig.5 Formation of fringes in dark field 


l to the besal plane. The incident electron 

18 normal to the basal plane. The beams P and 

O bond m the made Mise id Vivo fo OF 
spacing S (af. Menter*) and ib is readily seen that m 
this case also S = dja, where d is the spacing of the 
planes involved in the diffraction, and that the 
fringes are perpendioular to the planes producing them. 
The i to produce the frmges shown 
in the dark- photographs 3a and 3b is too small 
to enable two spots at A and B to be convinaingly 
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g reeolved in the diffraction pattem. At 
higher orders more than one spot can be 
seen, but they are too close together 
for an accurate measurement of their 

S However, the 

bown by Pashley, Menter 

and Bassett! demonstrates that in favour- 

able circumstances each diffraction spot 
can be resolved. < 

Frequently fringes were observed when 

there was no obvious overlapping of two 

i The fringes with & 

60 A. shown in 


powder photographs, Pease showed that 
the i 
breadths of the (Adil) lines was smaller than 
that deduced from the breadths of the 
(000%) lines. He inferred that the boron 
nitride crystallites have i faults 
consisting of a displacement of the layers 
perpendicular to the o-axis. The present 
results indicate that the fringes observed 
in, many cases arise from & packing fault 
involving & small angular twist about 
the c-axis. Many of the micrographs 
(for example, Fig. 1) show fringee with 
various types of, discontinuities which 
c may be interpreted as imperfections in the 


crystals 
I thank Dr. F. P. Bowden for his 
interest and advice. Thanks are also 
due to Dr. D. W. Pashley and Mr. M. 
Camp for helpful discussions, Mr. R. 8. 
Peese for the nitride, Mr. O. K. Jackson for 
assistance, Acheson Colloids, Ltd., for & research 
fellowship, and Industrial Distributors, Ltd., for a 
grant to the laboratory. 
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PROPERTIES OF HELICORUBIN AND CYTOCHROME h 


. By Dr JOAN KEILIN 
Department of Veterinary Clinical Studies, School of Veterinary Medicine, University of Cambridge 


ELIOORUBIN, which is an extracellular hsamo- 


cellular hwmochromogen from the digestive gland 


has bean provisionally named ‘cytochrome A’, since it 
was found to differ in certain respecta from helioo- 
rubin and to have several properties in comman 
with the belongmg to the b and o groups. 

Purifled helicorubin &nd cytochrome À were found 
to be bomogeneous on moving- electro- 
phoresis, and their electrophoretic mobilities showed 
that both hsamoproteins are acidic, their isoelectric 
points Sedimentation studies 


molecular weighta were found to be about 18,000. 
Their colours and absorption spectra in the oxidized 
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and reduced forms are those of typical parahgmatin 
and ham compounds respectively’, the 
a-band of reduced helicorubin lymg at 561-5 mu and 
that of cytochrome Feat 556 mu. 


Separation of the Prosthetic Group : 
from the Protein 


The tronihodie group of helioorubin can easily be 
separated ita protein by treatment with acetone 
contdining 0-1-1 per cent v/v of concentrated hydro- 
ehlorio acid and at room temperature the reaction is 
complete within a few minutes. The almost colour- 
leas precipitate of denatured protem is centrifuged 
off, leaving a clear peach-coloured &oetone solution 
of acid hzmatin which is soluble in ether. On the 
addition of sodium hydroxide and sodium dithionite 
to the acid hematin, its absorption spectrum is 
replaced by that of the dihydroxyhsm compound’. 
The latter, irl the presence of pyridine, gives a typical 
pyridine with an abeorption spec- 
trum indistinguishable from that of pyridine hæmo- 
chromogen obtained from protohsmin, 
the positions of the two bands in the visible region 
being: a, 558 mp; B, 528 mu. These findings are in 
agreement with some of the results recorded by 
Dhéré, Vegezzi, Anson and Mirsky’. 

Although in cytochrome h the prosthetic group is 
more firmly linked to the protein than in helioorubm, 
it can nevertheless be split off by treatmg it with 
acetone contamimg 4 per cent v/v of concentrated 
hydrochloric acid giving a clear acetone solution of 
ether-soluble acid hamatin, or by ing it with 
aqueous 0-5 N hydrochloric acid followed by the 
addition of acid acetone. However, tHe «-band of 
heamatin lies at 555 mu, that is, 8 mu nearer the blue 
end of the spectrum than the a-band of pyridine 
protohssmochromogen. 

Considering that the prosthetic group of oyto- 
chrome A is much more firmly linked to the protem 
than in other hgmoproteins with the exception of 
the c group of cytochromes, that it can nevertheless 
be separated from its protein by acid-acetone treet- 
ment and that the absorption bands of its pyridine 
heamochromogen lie nearer the blue end of the 
that it is a somewhat 


both ita unsaturated vinyl groups in 
of the porphyrin. Ware dio eturs aed io Me de 


the protein the a-band of the pyridme hsmmo- 
chromogen given by such a hmm would lie at about 
5560-551 mp (that ie, close to the a-band of the 
pyridine hsmnoehromogen obtained fram meso- or 
copro-hemn') and not at 555 mp as was found experi- 
mentally ; neither would the prosthetic group be 
separated from ita protein by acid acetone giving a 
clear acetone solution of acid hamatin. 
ee ee ee 
n&ture of the prosthetic group of 
so ed oae Gee Lm ieee 
& minor change, not yet properly understood, which 
is known to occur in protohamatin dissolved in weak 
alkalis such as sodium carbonate or phosphate after 
standing for & day or two; or (2) it may be a proto- 
hematin in which only one of $he vinyl side-chains 
is lmked to an amino-acid residue of the protem but 
can nevertheleas be split off by comparatively mild 
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treatment without regaining the double bond. How- 
ever, the solu&ian of this interesting problem remains 
open for further investigation, which would i 
much more material than has so far been available 


. for this purpoee. 


Oxidation and Reduction 

Helicorubin and cytochrome h are both readily 
reduced by sodium dithionite, sodium borohydride, 
ferrous hate, ferrous oxalate, ascorbic acid, 
cysteine glutathione but not by potassium ferro- 
cyanide. Both hæmoproteins in the reduced (ferrous) 
state are readily oxidized by potassium veis iac i 
hydrogen peroxide and me c. 
liminary estimation (Hill, R., and Keilin, J., uoc. 
lished observations) of the oxido-reduction potential 
of helicorubin and h using naphtho- 
quinone as buffer at pH 7 and 24° have shown 
Bi,’ = + 0-20 V. for both hamoproteins, a value 
which occupies an intermediate position between 
those of cytochrome b (E,' = — 0-05 V. at pH 7-4)’ 
and cytochrome o (E, = + 0.260 V. at pH 6)", 
though lying nearer that of cytochrome o. 

The old observations by Sorby, and 
MacMunn (see refs. 1, 2) that, in slightly acid gastro- 
intestinal fluid or ‘bile’, helioorubin is oxidizable in 
the presence of air were confirmed by Dhéré and 
Vegezzi (Bee ref. 2), who also suggested that ite 
reduction on making the ‘bile’ alkaline is due to the 
appearance of reducing substances. These results 
were confirmed in the course of the present investi- 
gation, since it was found that ‘bile’ made alkaline 
reduces not only helicorubin but also purifled oyto- 
chrome o added to it. Even highly purified helico- 
rubin preperationa (freeze-dried after stage III of the 
purification‘) when treated with N sodium hydroxide 


undergo partial reduction, which is probably due to 
the presence of carbohydrates in these ions, 
' The reactions of helicorubin and A with 


oxygen were studied over a wide range of pH (2-14), 
and it was found that in acid solutions they become 
&utoxidirable at pH 6, the reaction becoming rapid 
below pH 5-5, whereas in alkaline solution they do 
not autoxidation even when kept in & 
solution of N sodium hydroxide. Cytochrome h 
tested similarly was shown to become autoxidizable 
at approximately the same pH as helicorubin. 


Reactions of HellcorubIn and Cytochrome h 
In Biological Systems 

Both helicorubin and cytochrome h react with the 
components of the redpiratory chain of the heart 
muscle preparation, bemg reduced on the addition 
of sodium succinate or of reduced diphosphopyridine 
nucleotide and oxidized by the cytochrome oxidase 
system. The reduction of these hwmoprotems may 
be followed spectrophotometrically as described" for 
cytochrome o; but the cancentration of the heart 
muscle preparation must be much higher than for 
cytochrome ¢ and cyanide must be omitted from the 
reaction mixture; smce in its presence reduction is 
incomplete. Considering that these hsamoproteis do 
nob react with cyanide, as will be shown later, it 1s 
possible that a factor sensitive to cyanide, present in — 
a amall amount in the heart muscle preperation, is 
miu in the respiratory chain linking the dehydro- 
with these hmmoproteins. The 

Sinon: of helicorubm and cytochrome À by these 
systema, like that of cytochrome c, is inhibited by 
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urethane and antimycin A. The oxidation of helico- 
rubin and cytochrome h by the cytochrome oxidase 
system of a cytochrome c-deficient heart-muscle 
preparation was studied manometrically and 
p eee soe using ascorbic acid as hydrogen 

Theee experimenta showed that the addition 
ee Ce Ge eA oe d 
oxidation of helicorubin and cytochrome A by cyto- 
chrome oxidase, and the reaction was found to be 
inhibited by cyanide and azide. The oxidation of 
reduced helicorubin and cytochrome h by oxidized 
cytochrome o can be observed spectroscopically in 
clear solutions of these hssmoproteins. 


Accessibility of Hasmatin Iron to Ligands 


Since helioorubin and cytochrome h, like oyto- 
chrome o, are naturally ocourrmg hsamochromogen 
compounds, in each the iron atom of the prosthetic 
group is linked in positions 5 and 6 with two nitro- 
genous of the one on each side of the 
flat molecule of the hematin (Fett) ) or hem (Fet-*). 
The hsematin or hæm up of these 
hæmoproteins must ore lie within & fold of the 
corresponding protein. © f 

It has been shown that oxidized cytochrome o in 
solution combines reversibly with cyanide?! and 
nitric oxide within the be pair par range of pH. 
Under similar conditions, reduced cytochrome o is not 
autoxidizable and combines neither with cerbon 
monoxide nor with cyanide. Only below pH 4 or 
above pH 18 does it become autoxidizable and com- 
bine with carbon monoxide", while at pH 18 it 
forms a compound with cyanide. This shows that 
the divalent iron of cytochrome o becomes accessible 
to ligands only when the bonds uniting tts iron atom 
to the protein, and probably also some of the bonds 
linking the peptide chains within the protem folds, 
are loosened by treatment with acid or alkali. This 
Process appears to be reversible provided the treat- 
ment is not too prolonged. 

Oxidized helicorubin and cytochrome À do not 
combine with ligands such as cyanide and nitric 
oxide within the physiological range of pH. Outside 
this range, only the formation of & nitrio oxide oom- 
pound was followed spectroscopically and the 
reaction was found to take place at pH 2-8. 

Reduced helioorubin and cytochrome A failed to 
react with carbon monoxide and cyanide even on 
standing in N sodium hydroxide solution for several 
hours; but when these hsmoproteins were treated 
with acids at pH 2 or 1-6 and then neutralized or 
made alkaline, they were found to combine with 
carbon monoxide and cyanide, forming compounds 
with characteristic absorption spectra. The 
tion banda of these helicorubin compounds lie in 
same positions as those of the same compounds 
obtained from protohsm, whereas the absorption 
bands of the i derivatives of cyto- 
chrome À lie 2 or 8 mp nearer the blue end of the 
spectrum. It is important to note that the above 
treatment, which makes the iron of these hæmopro- 
teins accessible to carbon monoxide, cyanide and nitric 
oxide, causes irreversible denaturation of their proteins. 


Propertles of Helicorubin and Cytochrome h 
compared with those of Cytochrome c 


Helieorubin and 
P ice in common with a typical cytochrome o 
such as that isolated from beker's yeast or from 
horse heart muscle. These are: (1) a low molecular 
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weight; (2) thermostability ; (3) stability within a 
very wide range of pH (8-14); (4) the inaccessibility 
of their divalent iron to ligands; (5) the inhibrtion 
by antimyom A of their reduction by a heart muscle 
preparation containing sodium succinate or reduced 
diphosphopyridine nucleotide ; and (0) the inhibition 
by cyanide of ther oxidation by the eytoshrome 
oxidase pi 

They differ from cytochrome c in the following 
respects : 

(1) In the reduoed state their abeorption spectra 
bear a greater resemblance to that of cytochrome b 
than to that of cytochrome o. 

(2) Their isoelectric points lie ‘below pH 4.8, 
whereas in cytochrome o it is&bove pH 10. In this 
respect they resemble some of the acidic 
of the o group which have been isolated from 
bacsteria}7.1®, 

(3) Their iron, both in the divalent and tervalent 
states, is leas accessible to ligands (CO, CN’ and NO) 
than that of cytochrome c. 

(4) Their oxido-reduction potentials lie about 
66 mV. below that of cytochrome c. 

(5) They are not &utoxidirable in alkaline solutions 
re N sodium hydroxide), but on the acid mde 
autoxidation at pH 6, whereas cytochrome co 
becomes &utoxidixable below pH. Lod eve 1i 

(0) The prosthetic groups of helioorubin and cyto- 
chrome À, unlike that of cytochrome o, can be 
separated from their respective proteins by acid 
acetone, giving clear solutions of ether-soluble acid 
hsematins But whereas in helicorubin the prosthetic 
group is indistingüishable from protohmmatin, in 
cytochrome A it is & somewhat modifled proto- 
hesmatin in which one of the vinyl groupe 1s probably 
replaced by & saturated side-chain. 

(7) The fact that the autoxidation of helicorubin 

cytochrome À occurs at a pH when their iron 
is still macceasible to ligands suggests that the 
autoxidation does not necessarily imply a direct 
reaction between the divalent iron and oxygen, but 
may be brought about m the same way as the 
oxidation of these hamoproteins by ferricyanide or 
by oxidized cytochrome c. 

This work has been carried out while in receipt of 
research grants from the Agricultural Research 
Council and the Wellcome Trust. 
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.. A LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 


Theories of Crystal Elasticity 
Frox the time of the publication of the “Lehrbuch 
der Kristallphysik’’! until 1951 there was no challenge 
to.the olasmical theory of the elastio properties of 
At the Solvay Conference of that year, 
Laval’ published an &ooount of a theory which 
rejected some of the fandamental assumptions made 
in classical theory. Further work leading to the 
same conclusions was published later by Le Corre’, 
Viswanathan‘, Raman‘ and Krishnamurti‘. In non- 
mathematical language the difference between the 
old and new theories may be expressed as follows. 
On the classical theory, the equilibrium of a cube 
within & body at regt, which iè subjected to any given 
set of mechanical stresses, is maintained solely 
by the foroes acting normally or tangentially to its 
surfaces. If one edge of the cube is supposed vertical 
then tangential forces act on the vertical faces and, 
in equilibrium, the couples due to the tangential 


statement and asserts that ‘volume-couples’ can 
exist which must be balanced by the difference 
between the couples which were aasumed to be equal 
and opposite in the old theory. In .more formal 
language, the old theory asserts that the stress tensor 


ie symmetric while the new theory asserts that it 


is in general non-symmetric. A corresponding 
difference exists in the treatment of the deformation 
experienced by the cube. The old theory assumes 
that all net rotations of the whole body may be 
regarded as irrelevant, so far as its elastic deformation 
is concerned. The new theory denies this and asserts 
that the deformation can only be adequately described 
by bees red account any net rotation which may 

by the streases. More formally, the old 
theory assumes & symmetric and the new theory a 
non-symmetric tensor for the strain. One of the 


of the new theory is that the number 


of elastic constanta is increased, for example, in the 
triclinic system from twenty-one on Voigt's theory 
to forty-five on the new 

To illustrate how volume couples can arise, & 
working model has been constructed which is in 
fact a model of one unit cell of the hexagonal form 
of selenium (Fig. 1). The four vertical rods have a 
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triangular cross-section and are twisted about their 
lengths. Plates with & triangular hole fit over these 
rods and are by sprmgs. (In Fig. 1 only 
one vertical rod is shown with its springs in place.) 
To each plate is attached a short horizontal rod in 
the appropriste direction, and a ball representing a 
selenium atom is supported by this rod. The whole 
unit cell can be campreased in a vertical direction by 
means of & frame. When this is done, the balla rotate 
about the vertical rods by an amount proportional 
to their distance above the base. How far can this 
model represent the state of affairs in the actual 
crystal ? 

The shortest bonds between selenium atoms form 
spiral chains parallel to the c-axis. The bonds between 
atoms in neighbo spirals are longer and hence 
weaker than Tide e aen It is, there- 
fore, not inoonsistent with the symmetry, or with 
the arrangement of the atoms, for them to move in 
the manner indicated by the model. If such & rotation 
of the spiral chains tended to occur it would be 
resisted by the forces acting between the atoms in 
neighbouring spirals. In this way each gBpirel would 
be the origin of & couple and all theee couples taken 
together would form a volume-oouple of the kind 
agsumed in the new theory. 

If the spral nature of the atamic distribution is 
responsible for the breakdown of the classical assump- 
tians, then it is possible to establish in what classes 
of symmetry new effecta might be observed. A centre 
of symmetry necessitates the presence of parallel 
sprrals of opposite bands, and therefore it would not 
be that any centro-symmetric class would 
require the new theary. A plane of symmetry also 
converts a right-handed into a left-handed spiral but, 
except when the plane is parallel or perpendicular 
to the axis of the spiral, the rotatory effecta are not 
mutually destructive. Thus, in addition to the eleven 
classes having only axes of symmetry, there are certain 
others, namely, m, mm, 4 and 42m, in which the sym- 
metry elementa produce not more than two non- 
Paana ups of spirals of opposite hands. In these 

a the new theory could apply if the 
Borghese s M iiec cee 
As an example of & crystal of class 42m, ammonium 
ee ea TET er Pe cation: 
eee eae Ceres Das PO, tetrahedra 

hydrogen atoms in such a way as to build 
up eager of atomic bonds —O—P—-O—-H—O-——_P— 
O—H—O— running parallel to the two-fold axes. 

Experimental testa of the new theory have been 
carried oub in two ways. Crystals of ammonium 
dihydrogen phosphate, when subjected to supersonic 
vibration and examined in a beam of light parallel 
to the a-axis, give a Bergmann—Schaefer diffraction 
pattern which shows that the mechanical transverse 
wave having a vibration direction lying in tho bc- 
plane has a different velocity to whether it 
vibrates along b or along c. The difference? is 17 per 
cent and far exceeds the tal error. Aooord- 
ing to the old theary these velocities should be the 
same. Quartz crystals’ examined by the same 
technique also affard support for the new theory. 
Another test is afforded by the piexoelectricity of 
quarts. According to the old theory (and the classical 
experiments) no charge can be liberated on the basal 
plane by any application of stress. Le Corre’ has 
shown that when & torque is applied about the optic 
axis, & charge is developed on the plane dicular 
to that axis. All the above experimenta which have 
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supported the new theory refer to crystals belonging 
to the. classes of symmetry already mentioned. 
Thus we believe that the classidal theory of orystal 
elasticity is not applicable to crystals of all classes 
of symmetry and that some new theory would be 
applicable to the eleven enantiomorphous classes and 
also to classes m, mm, 4 and 49m. ` 
One of us (N.J.) gratefully bis 
indebtedneas to the British Council for a research 
scholarship. 
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Direct Structure Determination by 
Optical-Transform Methods 


Tam optical-tranaform methods! for solving crystal 
structures are obviously of greatest use in dealing 
with chemical molecules the main outlines of which 
are known. It is interesting, however, to seo whether 
they might be used for determining & crystal structure 

i without any chemical information other 
than that of the unit-cell contents. 

The following is & brief scoount of & structure 
investigated in this way ; it is a simple example 
chosen specifically because it seemed to provide 
reasonable conditions for the operation of optical 
methods. 

The substance in the space group 
P2,2,2,; the unit cell hag dimensions a — 17.11, 
b = 8-80 and o = 10-67 A. and contains four mole- 
cules of O,O,NH,. The work to be described has been 
carried out entirely on the (01.) projection, which 


belongs to the plane B 

The Kol petina of the weighted réetprood] lapins ia 
reproduced in Fig. 1; it shows pronounced groups 
of strong reflexions at about 0-8 A.-} from the origm, 
arranged in a way that indicates the existence in 
the structure of & group of atoms similar to a benzene 
ring, the orientation and size of which can readily 
be deduced?. In addition, ib shows a rectangular 
arrangement of strong reflexions about the origin 
which is long in the direction of a*, and therefore 
implies a molecule which is long ın & direction parallel 
to oc. 

To find the positions of the four rings in the unit 
cell, Taylor's! method was applied to those reflexions 
that lay on the strong parts of the transform of the 
single ring but which were, nevertheless, of small or 
zero intensity. An optical transform of the arrange- 
ment thus found was and indicated reason- 
able agreement over much of the weighted reciprocal 
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08 104. 
The A section of the weighted reciprocal lattice 
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séveral smaller peaks appeared. These were assumed 
to give possible positions of some of the remaining 
five atoms. Of a number of possibilities tested 
optically, the one which gave best agreement was 
taken as & basis for a further sign determmation and 
Fourier synthesis. The choice of possible arrange- 
ments was also guided by the information that the 
molecule was long m the direction parallel to o. 
Continuation of these processes led to a molecule 
of eleven atoms, but the t residual for it 
could not be reduced to leas than 0-45. It appeared, 
then, that Taylor's method, when applied to only 
about half the molecule, did not give reliable results. 
Nevertheless, it was hoped that the molecule found 
was substantially correct, and that application to the 
complete molecule would be more suooeesful. One 
important difficulty in this problem is that the four 
rings in the projection are nearly parallel and thus 
add a peeudo mirror-plane which reduces the chance 
of obtaining a solution by the method. 

To overcome this difficulty, a more quantitative 
form of the method has been devised. It is based 
upon the principle of the structure-factor graph‘. 
A map of & function re ing the combined 
discrepancies between observed and calculated in- 
tengities for a few chosen reflexions is prepared ; 
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Fig. 2. Graph gi the position of the molecule in the unit oell 
Ei denoted by the small black region g 
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ita minimum point indicates the position of the mole- 
cule in the unit cell. The calculations were carried 
out by means of Beevers— n strips’, and the 
resulta are shown in Fig. 2. lt will be seen that a 
pronounced minimum existe, and this was taken as 
giving the postion of the molecule. 

This position represents a shift of about 0-5 A. in 
the z-direction from that found by oonsidering the 
rings alone. It gave & residual of 0-30 which later 
refinement has reduced to 0:15. The oxygen and 
nitrogen peaks are clearly distinguished, by ther 
size on & Fourier synthesis, from the carbon atoms, 
and these resulta are in agreement with the con- 
figuration of the molecule obtamed independently 
from chemical evidence. The structure must, there- 
fore, be essentially correct. 

Further details of the work will be published else- 
where. 

M. M. CaowpmEe 


Department of Chemistry, 
K. A. MOBLEY 
C. A. TAYLOR 
Department of Physics, 
College of Science and Technology, 
Manchester. 
July 1. 


1 Hanson, A. W., Lipson, H.,and Tayloi, C. A , Proc. Roy. Soo., A, $18, 
371 (1088) 

1 Taylor, O A, Ada Orya , 7, 757 (1954). 

* PInnock, P. R., and Taylor, O. A., data Cryat., 8, 687 (1055). 

i Bragg, W. L., and Lipson, H., £. Kryat., 95, 323 (1936). 

! Lipson, H., and Beevers, O. A., Proc. Phys. Soe., 49, T72 (1030). 


An Experimental Proton Linear 
Accelerator using a Helical Waveguide 


A PREVIOUS communication! proposed the use of 
a helical slow-wave structure to accelerate protons 
up to 20 MeV. An experimental section of this 
type of accelerator has now been constructed at this 
Laboratory. 

The helix structure consisted of & wire helix wound 
on a glass tube which was evacuated to allow the 
proton beam to pass along the axis. Outaide the 
tube a preasure of 150 lb./Bq. in. was maintained to 
prevent radio-frequency breakdown between turns 
of the helix and to sæst in cooling. Cooling is 
important, since m some circumstances the mean 
dissipation may be as much as 600 watts per metre. 
The helix radius was 1 cm. and the pitch varied from 
4 mm. at the input to 4:6 mm. at the output end to 
accelerate particles from 2:5 to 4 MeV. This accelera- 
tion was obtained in a l-mevre length for a stem 
power flux of 500 kW. at 300 Mo./s. with & p 
stable position of 30°. No attempt was made to 
counteract the inherent defocusing effect of the radio- 
frequency accelerating fleld over the 1-metre length, 
and it was accepted that some of the beam may be 
lœt mto the walls of the beam tube. 

Protons were injected into the accelerator by an 
electrostatic generator’, the beam being pulsed before 
injection to reduce wall-charging effecta in the 
accelerator tube. The energy of the beam after 
acceleration was measured by magnetic deflexion, 
and the current to the beam-collectimg electrode was 
measured by the rise of voltage across the electrode 
capacitance, amplified in a screened head amplrfler 
and displayed on an oacillosoope. The accelerator 
was operated under travelling-wave conditions with- 
out external feedback, the full 500 kW. of radio- 
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Fig. 1. spectrum for 500-kW. radio-frequency power 
mer and 2 5-3leV. injection energy Y 


frequency power at 300 Mc./s. bemg provided by an 
oscillator specifically designed for this purpose. The 
oscillator was driven from a radar modulator modified 
to give a 6-usec. pulse. The high-frequency power at 
the mput and output of the helix was monitored, pro- 
viding & constant check on the transmussion losses. 

The measurements which are of primary interest 
are the energy spectrum under optimum conditions, 
and the relative magnitude of the accelerated beam. 
Fig. 1 shows the energy spectrum for the design 
values of power flux and beam energy input, which 
proved to be near optimum. The curve representa 
the average of a large number of readings necessitated 
by fluctuations of beam current, presumably arising 
from wall-charging ingmde the tube supporting the 
helx. The peak in the spectrum at 4-3 MeV. was 
higher than expooted from the deeign figures, but 
cold measurements of phase velocity indicated a final 
velocity corresponding to nearly 4-8 MeV. The spread. 
of energy at the accelerated peak was consistent 
with the theoretically predicted value of + 5 per 
cent, and magnetic analyser resolution of 0-2 MeV. 
The beam current in the range 48 MeV. +5 per 
-oent represented 20 per cent of the total current in 
the spectrum. This result compares reasonably with 
the design value of 25 per cent for a 90° acceptance 
angle, which suggests that only a small proportion 
of the beam is lost by defocusing, even though a 
large (5 mm. diameter) beam was used. The total 
current in the spectrum, however, representa only 
15 per cent of the input beam current, and ib is 
thought that this loes of current is due to deflexion 
of the beam by charges on the glass walls of the tube 
supporting the helix. 

The results so far obtained with the helix accelerator 
indicate that 1t functions in principle in accordance 
with design. To increase the relative accelerated 
beam current, however, ıt would be necessary to 
surmount the problem of preventing wall-charging 
and, for a higher-energy accelerator, preventmg 
defocusing. 

We wish to thank Mr. R Bailey for his part 1n this 
work and Dr. T. E. Allibone for permission to publish 
this communication. 

D. R. Cumick 


D. P. R. Prr&IE 
D. Q. Kxrrg-WALKER 
H. LosangY 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshire. 
July 9. 
1Qhlok, D. B., and Petrie, D. P. R , Nature, 168, 783 (1061). 


? Qhiek, D R ,and Petrie, D. P. B., Proc. Inst. Elea. Eng., B, 103, 8, 
13% (1086). 
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Diurnal Variation in the Occurrence of 
‘Dawn Chorus’ 


IN the audio-frequenoy range, a phenomenon 
called ‘dawn chorus’, which ia characterized by a 
multitude of rismg tonea, is frequently observed. 
Other investigators! have noted that this phenom- 
enon exhibits a pronounced diurnal variation of 
intensity, with the maximum occurring during the 
early morning bourg, and the name ‘dawn chorus’ 
has been derived on this bams. The observations of 
‘dawn chorus’ reported here were made between 
January 1 and July 2, 1056, at College, Alaska, with 
equipment sensitive to frequencies between 1 to 
10 ko./s. During this interval, the equipment was in 
operation on 116 days. ‘Dawn chorus’ was found to 
be present in 224 of the 2,784 one-minute hourly 
observing periods. ‘The diurnal vanation in the 
frequency of coourrence of ‘dawn chorus’ is illustrated 
in Fig. 1, which represents a histogram of the number 
of times ‘dawn chorus’ was found to be present during 
the one-minute recordmg interval for each of the 
twenty-four hours of the day. 
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Diurnal variation in the oecurrencs of ‘dawn chorus’ at 
College, Alaska 


The mam feature shown by the histogram is that 
the time of maximum occurrence of ‘dawn chorus’ at 
College is at 1400 hr. local time, m contrast to the 
morning hour maximum noted by other observers. 
Since College is situated in æ high geomagnetic 
latitude whereas the earlier observations were made 
at lower latitudes, one is led to inquire if the difference 
in the local time of maximum varies systematically 
with latitude. In order to test this hypothesis, the 
observations of ‘dawn chorus’ at College for the first 
half of the year 1956 have been compared with those 
obtained during the same period at four other stations. 
The local times of the daily maxmmum in the occurrence 
of ‘dawn chorus’ for the five stations are listed m 
Table 1 and plotted against geomagnetic latitude in 
Fig. 2. A straight line has been fitted to the pointe 
of that figure. Storey! gives 0600 as the time of 
maximum for Cambridge (geomagnetio latitude 55°N.), 


Fig. 1. 
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Tue of hemman Ooserresee of Dawn Cheras (LHT) 


Fig. 2. Local tme of maximum in the diurnal variation of 
occurrence of ‘dawn chorus' as a function of gtor.agnetie latitude 


and the corresponding point (OA) has been included 
in Fig. 2 for comparison. 

Although the number of pointe is limited, the 
observations nevertheless suggest that the tame of the 
diurnal maximum in the occurrence of ‘dawn chorus’ 
is related to geomagnetic latitude. 

In view of the fact that the daily maximum of 
‘dawn chorus’ does not, in general, occur at dawn, 
ib is suggested that ıt be referred to simply as 
‘chorus’. 

The observations from the stations in New Zealand 
and the United States were obtained by interchange, 
I wish to acknowledge the co-operation of 
. G. M. Allcock, H. E. Dmger, L. H. Martin and 


1 Storey, L. È. O., Pihl. Trans. Roy Soe., A, MAB, 113 (1053). 
2 AIloock, G. MeE., and Harin, L. H., Netwre, 178, €37 (1056). 


Band Spectrum of Gallium Hydride and 
Gallium Deuteride 


I HAVE obeerved and measured some faint absorp- 
tion bands in the spectra of gallmm hydride and 
deuteride. The bands are composed of mngle P, R 
and Q branches belonging to a (II — X) electron 
transition. The branches are degraded to the violet, 
and consist of sharp and wide-spaced lines. 

The spectrograms were taken with a high resolving 
power immersion spectrograph’. A quartz tube with 
an. effective absorption length of 120 om. was used 
as the absorption cell. eee ee 
of an electric furnace to a temperature of about 
1,200° C., the pressure of hydrogen and deuterium 
being 1 atm The following constantas were calculated 
for (0-0) bends: 


Gallium de Galltum deuteride 
F - 17 84 om. 7, - 17,084.86 om. 
E - 9 046 em m = 3 088 om. 

- . om. - 3-337 om~! 
Be = 6-526 om. * By’ = 3-340 om." 
D" = — 356 x 10-*om? DY =~ —& x10*om- 
Dw = — 440 x 107*0om.?* Da’ = — 109 x 10°” om~! 
Da = — 468 x 10~™ om De’ = —110 x 10*om! 
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Garton’ has observed some bands at 2160-2400 A. 
in absorption gallium vapour in a hydrogen 
atmosphere. These were provisionally &ecribed 


by Garton to the molecule GaH. 
Further details of the spectra of gallium hydnde 
and deuteride will appear later m Arkw for Fysik. 


H. NNUHAUB 
Depertment of Physica, 
University of Stockholm. 
April 2. 


! Hulthén, B., and Neuhaus, H., Arkis 
1 Garton, W. B. B., Pros. Phys. Soc. 


Sor Fynt, 8, M3 (1964). 
» A, 64, 509 (1961). 


Ultra-Violet Absorption Spectra of 
L-Asorbic Acid in Aqueous Solutions 

IN & previous communication!, ib was reported 
that p-sorbitol enhances the absorption in the ultra- 
violet by aqueous solutions of 1r-aseorbio acid. 
Continuing the work, it appeared that the ‘enhanced’ 
values are simply the true values of the ultra-violet 
absorption of r-ascorbie acid, which hitherto have 
been measured only occasionally and unsystem- 
atically. 

As will be seen from Table 1, the values of E(1 per 
cent, 1 om.) given in the literature are around 550, 
with some notable exceptions. Some of the values 
reported were obtained in the presence of potassium 
cyanide, which is known to prevent autoxidation of 
-ascorbic acid. However, the highest values, given 
by Oerpeni, were obtained without the addition of 
cyanide and in anaerobic conditions. The values 
given in my. previous communication were 680 and 
550 for the mono-diæocisted and non-dissociated 


Table 1. Values of 
s po ulire vioi 


per eent, Miro nan diseoelaie (245 mA) and 


rice 
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Fig.1. Uléra-violet abso: 
(II) at pH 20 


of L-ascorbio aadd (T) at pH 6-4; 


forms of L-ascorbic acid. In the presence of p-sorbitol, 
the respective values were 916 and 676. Pursuing 
the investigation, it was found that ethylenediamine- 
tetra-acetic acid (versene), like p-sorbitol, enhanced 
the ultra-violet absarption of r-aseorbio acid; this 
suggested that both substances could act by trapping 
copper or other metallic ions which have a catalytic 
effect on the autoxidation of the acid. 

It was finally found that by working with the 
purest ascorbic acid, glama-distilled water and oam- 
plete anaerobiosis (removal of traces of oxygen by 
bubbling sicca nitrogen through the water 
before the of r-agoorbie acid) the following 
values were obtained: .Z(l per cent, 1 om), for the 
non-dissociated form at 245 mp (pH 2, with dilute 
hydrochloric acid), 695; for the mono-dissociated 
form at 265 my (pH. 6-4, with phosphate buffer), 040 
These values are er than thoee gi in the 
literature, exoept for value (798) given by Carpeni 
for the non-diseociated form of r-ascorbie acid. I was 
unable to obtain so high a figure. 

My results were obtained with final concentrations 
ranging from 0-5 to 1 mol x 10-*. For the lower 
concentrations, only by the use of strict anaerobic 
conditions can the values be prevented from -de- 
creasing. I believe that m: present values are nearer 
the real ones than any reported. A warning 
saps Ric sa gp onan eagles rite ica 
L-ascorbic acid absorption for analytical p 
anserobic conditions are easential when no Plabilizers 
are used. When anaerobic conditions are difficult 
to maintain for technical reasons the use of appro- 
priate stabilizers, and among them p-sorbitol as 
reported, is recommended. 
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Fig. 1 represents the ultra-violet absorption of 
aqueous solutions of r-asecorbio acid at acid and 
neutral pH values. 

J. S. LAWENDHL 

Research Centre, 

Italfarmaco 8.p.A., 

Piaxra Coriolano 5, 

Milan. 
April 11. 


! Tawendel, J. B., Natwre, 178, 873 (1060). 


Hexagonal Chromium Crystals from 
Fused Electrolytes 


Ta meaning of the hexagonal structure sometimes 
observed in chromium electroplates has been the 
subject of considerable study. The present com- 
munication 18 to record some observations on chrom- 
rum produced by electro-refinmg m fused-salt baths. 
The particular bath used in the production of the 
chromium described here consisted of sodium chloride, 
chromium: chlorides, and dissolved metallic sodium 
at 800°C. The cathode deposit consisted of & layer 
of fine crystals in salt and coarse idiomorphic 
chromium crystals attached to them. 

The coarse crystals were m the form of hexagonal 
Plates and rods as shown in Fig. 1. Fig. 2 shows 
some of the rods bent to show their ductility. Both 
Pictures are at about twice natural size. X-ray 
examination shows the plates to be body-centred 
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cubic, so that they are pseudomorphs after the 
hexagonal form. 

We regard it as improbeble that the hexagonal 
form is stable at 800° C., but think rather that 1b 
representa formation of an unstable modification 
under the particular conditions. The have 
a density of 6.9, and a hardness of about 130 DPH. 

The layer of fine crystals formed in the salt layer 
has the lowest electrical resistance reported for 
chromium, namely, 3-6 microhms/om. 

R. 8. Dax 
F. X. MoCAWLEY 
Chicago Development Corporation, 
Riverdale, Maryland. 


A Performance Index for Gas 
Chromatographic Columns 


J. Friend and E. Watson have suggested that if 
an adequate ‘performance index’ could be defined for 
gas chromatographic columns, a much-needed colar- 
ification could be achieved m the mterchange of data 
among experimenters. . 

A theoretical study of gas chromatographic columns 
has indicated that the followmg expression is reason- 
ably invariant under & large range of conditions, and 
has other properties which commend rt as a perform- 
&noe index : 


An 
e(i- S4) - (fa Ap) 


where Aż ıs width of ‘band’ at mid-height; ta is 
time interval between injection and centre of ‘air 
peak’ ; iis time interval between injection and centre 
of band; and Ap is preesure drop across column ; 
all times are in seconds, Ap m dynes am.-*. 

The theoretical basis for the expression given above, 
the eamalmess of which constitutes the desirable pro- 
party, is too lengthy to give here, but ite several 
properties will be mentioned briefly. 

(1) When the columm is operated at the optimum 
flow-rate for band separations, the performance mdex 
constitutes a parameter depending essentially upon 
the packing material of the column; it is mvariant 
with the column diameter and length, and to a large 
extent with the proportion of oil m the substrate of 
a gas-liquid partition column. 

(2) If written as follows : 


(f — t,)*te 


er — 34) 


the first term of the expreamon is proportional to the 
fourth power of the relative ‘band width’, which is 
analogous to the spectral slit-width of the spectro- 
scopist, and inversely proportional to the resolving 
power; the second term 18 a maximum when t » 4:3 tg 
which indicates that, other things being equal, 
optimum ion of & given pair of components 
wil occur w. the capacity of the statio phase for 
these componente is a little more than three times 
the capacity of the mobile ; and the third term 
may be considered as the ce’ paid for separation, 
in terms of the time of waiting required for the elution 
of the slowest component, and of the pressure drop 
across the column. 

The spectrometrist who works in the far mfra-red 
region and utilizes slit openings which are much 


(Ap) 





Performance index = GE )x 
a 
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larger than the slit-width may note that the price 
paid for resolution in terms of time of waiting is 
the same in gas chromatography as in his fleld of 

. On the other hand, the gas chromato- 
graphist has another quantity he can ‘trade’ for 
either speed, or resolution, namely, pressure differ- 
ential across the column. 

It should be emphasized that the trading of time 
and preesure for each other, or for resolution, must 
be done at the time the column is i Once 
the column has been designed and installed in the 
ges chromatographic apparatus, the operating eon- 
ditions are essentially determmed. ‘There is an 
optimum separation to be obtained for a given 

and in & given time, and pressure and 
time may be traded for each other withm narrow 
limite only, without lowering the inherent resolution. 

It should also be emphasized that the performance 
index is fairly characteristac of the column material 
and column geometry. It serves to guide the 
engineermg of & column, but research is required to 
find new materials and geometries with the desired 
smaller performance indexes. 

(8) The performance index has the dimension of 
viscosity in poises, and theoretical considerations 
indicate that in an ideal columm it should be of the 
order of the ocarrier-gas viscosity times a large 
numerical constant ; that is, it should be of the order 
of 0-1 poise. In practice, it has been found to be of 
the order of 1,000 poises for ‘Celite’ columns for & 
large range of oil impregnation, and for a variety 
of components separated. This very large ratio 
between the actual and ideal performance indexes 
constitutes & meagure of how much room for improve- 
ment there is in basic column design. 

Manamn J. E. Goray 
The Perkin-Elmer Corporation, 
Norwalk, 


Connecticut. 
May 7. 


Micelle Dimension of Potato Starch 


Native starches are, of course, polyorystalline 
materials, and their submicroscopic structure has 
been studied using X-ray diffraction procedures by 
many workers. Nevertheless, the fine structure of 
native starch granules is still unknown. 

We have carried out X-ray diffractometrio studies 
to obtain information on the micelle dimension of 
starch molecules in connexion with electron micro- 
soopic observations of ultra-thin sections of starch 
granules, which showed an arrangement of very fme 
micro-granules about 200 A. in diameter’. The 
micelle dimensions of cellulose have been measured. 
in various ways, but for starches no exact experi- 
mental results have been reported. 

The size of a crystallite of a polycrystalline material 
ean bo calauleted fem tho Decadanmg of ihe dif 
fraction Ime using Scherrer’s equation : 
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Whole-line profile of wet potato starch 


Fig. 1. 
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Fig. 2. Line profile of line 1 of wet potato starch 
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Fig. 3. Line profile of line 4& of wet potato staroh 
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where Dj ia & mean dimension and A, Bia and 6 
represent the wave-length of X-ray used, the real 
half-maximum breadth and the Bragg angle re- 
spectively*. 

As regards the specimen, potato starch was prepared 
in the usual manner from potato tubers and stored m 
& refrigerator as an aqueous suspension. Before use, 
the suspension was sucked on to a glase filter, washed 
and the wet was packed mto an aluminium 
frame. A ‘Norelco’ X-ray diffractometer of the North 
Anerian PATE was used. 

conditions for obtaming a whole- 

ofilo were as follows: -tension voltage, 

80 kV.; current, 15 m.amp. ; factor, 4; multi- 
plier, 1; time constant, 8 sec.; divergence slit, 1° ; 
receiving slit, 0.006 in.; soatter slit, 1°; scanning 
spend, 4° per mm. ; chart speed, j in. per min. ; 

-r&yB, niokel.flltered copper radiation. 

Some factors were changed when detailed curves 
for line 1 and line 4a were examined ; namely, scale 
factor, 2; time constant, 16 sec. ; divergence alit, 
i ; Scanning speed, j^ per min. ; 

min. 

of wet potato starch is shown 
as Fig. 1. The labelling of the peaks of the curve 
corresponds to Kataz’s nomenclature of his Debye- 
M RUPEM cme esum ssp 
in Table 1 


Table 1. LATTIOR CONSTANTS OT WET POTATO Stance 
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Figs. 2 and 3 represent detailed curves of line 1 
and lne 4a, respectively. ‘Their observed half- 
maximum line-breadtha’(B ,,,), 0-62° and: 0-64°, were 
corrected by Alexander’s correction curve* and the 
quartz line (101). 

Thug, the pure half-maximum breadths (B,;j,) were 
deduced as 0-54? for line 1 (100) and 0-56? for lme 
4g (020), and the micelle dimensions Dur were 
calculated as follows : 


Daw = 147 A, Dew = 144 A. 


Thus, Duso and Diese), that 18, the average micelle 
dimensions for the a and b drrections of Rundle’s 
unit oell of starch‘, were estimated to be 
147 A. and 144 A., respectively. 

The average znioello-length in direction b, perallel 
io the long axis of the molecular cham, corresponds 
Eris i raged glucose residues and agrees fairly 
well with the average end-cham-length of potato 
amylopectin! (27 residues) and also with 
the average aham- 
(25 glucose residues), which was prepared by cold 
acid treatment of raw potato starch and was believed 
to constitute the crystalline regions of the starch 

The average micelle dimension for the c-direotion 
of Rundle’s unit oell could not be obtained. But this 
value represents the micelle breadth perpendicular 
to the long axis of the molecular chain, and it might 
not be very large. 

Therefore, the crystalline part of native wet 
starch may be considered to be & sphere or a 
of about 145 A. in diameter. 

We are grateful to Prof. I. Nitta and members of his 
laboratory for their valuable advice. 

Susumu HIZUKUAI 
Zino NEONI 
Institute of Scientific and Industrial Research, 


1 Whistler, B. L., TE E. 8., J. Polymer So., ma FN 
Whistler, B. L., and Nikuni, £. (unpublished work 


xg, E P., and era eo ‘Lmoriious Materials 40T 401 (901). 


* Alexander, L. H, J. App. Phys., 85, 155 (1054). 


‘Bundle B. B, Daaah, L. W., and Frenoh, D., J. Amer. Okem Soo., 
*Potter, A. L., and Hamid, W. Z., J. Amer. Chem. Soo, 70, 3488 


(1948). 
* French, D., olted in Kerr's ‘‘Ghemistry and Industry of Stareh’’, 158 


(1980). " 


Reaction of Globin with Hsemin in 
Interfacial Films 

RecaNILy, we reported! that II, the maximum 
pressure of bovine globin ın the p-xylene/water 
interface, was approximately twice as high as that of 
bovine oxyhsmoglobin, and that addition of hemin 
lowered the high interfacial pressure of globin. This 

igi phenomenon was investigated more 
thoro y, a8 described below. 

The interfacial tension was measured by the rmg 
method as described earlier (ref. 1, p. 54). The lower 
layer waa formed by 20 ml. of 0-06 M-glyoine buffer 
pH 10, containing 0:05 per oent of native bovine 
globm prepared to Anson and Mirsky’. 
Increasing amounta of a 0-1 per cent solution of 

chloride in the same buffer solution were 
added to the globin solution and the interfacial tension 
measured after stirring the aqueous layer. In oon- 
trol experimenta protohsmin was replaced by proto- 
. porphyrin, and globin by bovine y-globulin (Armour). 
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The interfacial) tension y, was oaloulated from the 
maximum pull b means of the correction factors 
of Zuidema and Waters’. The maximum film pressure, 
II, is obtained by deducting y, from Ye the inter- 
facial tension of the system buffer solution/p-xylene 
(ref. 1, p. 54). 
Fig. 1 demonstrates that the amount of hwmmin 
fac gees He artical pesas Gh TOR 
of globin to its minimum is 4-5 per cent of the 
weight of the globin. This is very close to the per- 
centage of ham in hæmoglobin. Fig. 1 also shows 
that the globim-hsemin mteraction is quite specific ; 
the high interfacial preesure of globin is very little 
affected by the addition of protoporphyrin, nor is 
the interfacial pressure of bovine y-globulin lowered 
by protohsmin. Fig. 1 also shows that the interfacial 
increases considerably when hæmin or por- 
is added to the protem-free buffer solution. 
Restlts identical with those recorded in Fig. 1 
were obtamed when bovine globin was replaced by 
native globin of man, rat or rabbit. In all these 


oxyhmemo, 
smaller differences between globin and oxyhmsmo- 
globin were observed in the system water/bromo- 
benzene where the organic solvent forms the lower 
layer. In the air/water interface the differences m II 
were only 2-3 dynes/cm. 

Since the globms used in these were 
native and able to form oxyhsmoglobm on addition 
of hem, we hoped to gain some insight into the mech- 
anism of hem-globin interaction. However, identical 
results were obtained when the solutions of native 
globm were replaced by solutions of denatured 

obin. Most probably, native globin undergoes 

turation when it is spread in the water/xylene 
interface; it is well known that hmmm combines 
specifloally with Ganatared globm to form ‘globin- 
hemochromogen’ 

Thé akp etat of che p drép ta bhp GY 
facial preasure of globin on addition of hæmin is not 
quite clear. Earlier’ we attributed it to the combina- 
tion of the hæmin molecules with non-polar groupe 

of the globin molecgles and concomitant decrease 
in the affinity of globin to the p-xylene layer. Alter- 
nately, the drop in the interfacial preesure of globin 
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after addrtion of hemin may be due to the formation 
of globin dimers (or higher polymers) in which the 
monomers are held by hmmin bridges so 
that the total number of protein particles m the 
interface decreases; this would result in a lower 
pressure of the interfacial protein film. Both phe- 
nomena may be responsible for the enormous drop 
in the interfacial preasure shown in Fig. 1. Whatever 
the interpretation may be, the experiments reveal a 
highly specific reaction between globm and hamin 
molecules in the p-xylene/water mterface. 
F. HAUROWITZ 
M. Dxoxs 
D. Q. TumnniAULT 
Department of Chemustry, 
Indiana University, 
Bloomington, Indians. 
April 25. 
* Haurowitz, F., Boucher, P., Dicks, AL, and Therriault, D , dred’ 
Biochem. Biophys., 59, 52 (1065). 
"Ane Ob)" and Mirsky, A. B., J. Gea. PkynoL, 18, 121, 133, 469 
* Zuldema, H. IL, and Waters, G. W., Indust. Eng. Chem., Anal. edit., 
13, 513 (1941). 
Mant itkaky, A. i J. Pinar, 00, 0 loto), Adaty, G B Hes, 
LL , A. U. P d. ard Btowarh E On 
Physiol., 108, 1, P (DAs). Ken, D , Pros. Roy Soc. B, 100, 19 


Cholinesterase Content of the Dog's 
Lymphocytes and Polynuclears 

I mava already indicated the presence of cholin- 
esterase in dog's, rabbit’s and man’s whrte blood oella!. 
The cholinesterase of the leucocytes is similar 
to that of the A technique I have 
recently described’? was used for the separation of 
the various morphological forms of white cells. 
Since then I have studied the cholmesterase content 
of dog a ER polynuclears separately (see 
Table 1). mation of the enzyme was based 
on Michels method’. 3 


Tablo 1. CHOLINEEMTERAKR COoxTENT OF Doa’s POLYSUCLEARS AND 
LYXPHOOTTNE EXPRESSED IN AH. THs VALUES ARE THs AVERAGE 
or Hiaut 
Poly- Poly- Lym Lympho- Polynuclear Lymphocyte 
nuclears nuclear oyte ebolin- ebolin- 
(per solution (per solution esterase esterase 
mm.) (mL) mm.) (ml ) 
8,300 2 4,600 8-1 0-825 0600 


The cholmesterase activity is mhibited by a hgh 
concentration (0-06 gm.) of the substrate acetyl- 
choline, whereas it is high at the lower (0-004 gm.) 
concentration (Table 2). It is therefore suggested 
that the enzyme may be one of the specific oholin- 
esterases. This type of enryme is found in both 
forms studied. 1 


Table 2. OHOLINXESTERAS2R OONTEXT OF DOG'S PoLYNUCLEARS AND LYMPH 
FTRATR OONCENTRATION. THE 
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Effects of Carbon Sources and Base 
Analogues of Nucleic Acid on the 
Formation of Bacterial Amylase 


A WASHED suspension of Bacillus amyloliquafacions 
Fukumoto cellg!, which 18 a strain of Bacillus subtilis 
that has been used for the industrial production of 
bacterial a-amylase, secretes a small but distinct 
amount of amylase when shaken aerobically in the 
presence of phosphate. Under the same conditions, 
the addition of a sugar or a salt of an organic acid 
as the carbon source causes a great increase m the 
formation of amylase without any addition of nitrogen 
source’. Since the enzyme detected in the autolysate 
or lysoryme-lysed solution of the bacterial cella is 
very small, it seems to be certam that the amylase 
appearing in the cell suspension did not pre-exisb in 
the beoterial cells, but is newly formed and secreted 
by the cells. In this experiment, however, the amount 
of enzyme formed differs markedly acoording to the 
type of carbon source’. As seen in Table 1, there 


Table 1.  AXYLAKB FORMATION AND RESPIRATION or tHe CELL 
SUSFENBION OX VARIOUS KINDS OF CARBON 


46 of cells as dry matter, M710 ,05 oont 
or MIO organio acta (sodium salt) totbl vel as mL; pH 6-8, 10 fr. 
lase Amylase 


Qot Carbon activity Q 

souroes per mL* a sources per mL* of 
None 40 16 Mannose 5-3 Os 
vate 150 91 Galactose 215 56 
Giuconato 155 55 Maltoee 13 5 Bl 
Xylosee 2:7 15 Sucrose 40 a 
Arabinose 19-5 ez lactose 24-0 56 
Ribose 20 5 67 Soluble staroh 17% 71 
Glucose 3-8 9a Mannitol 1546 — 
* The activity of 1 mgm. of erystaline bacterial amylase is taken 


as one unit (ref. 4). 
T Determined after 2 hr. shaking. 


is no clear adaptive relationship between the forma- 
tion of enzyme and the carbon sources, and also the 
amount of amylase formed is not in any way parallel 
to the respiration activity of the oell, which is related 
to the carbon sources. This characteristic effect of 
carbon eource on enxymo formation is almost always 
observed, regardleas of the of carbon source on 
which the ocells are grown. such as gluooee 
and fructose are not only ineffective but may be 
even somewhat inhibitory, and adding them to other 
carbon sources which are available for enzyme forma- 
tion completely nullifies their effect. This dianxic 
effect! appears almost momediately after the addition 
of these sugars, and remains constant during the 
course of the experment, although no metabolio 
roduct inhibitory to enzyme formation has yet been 
Mstesiod ai dhe eal suspension system. However, 


ee Se NOTE GRBATER VALUES AT 0-004 ax. 80m- 


VALUES ARE THE AYERAGNE OF 


P Polynualsar Lymphocyte 
DUUM yn bale atl 
(mL) (mL) 
18,900 7 8,800 20-1 


Further work on these lmes is bemg undertaken ; 
details of the results will be published elsewhere. 
A. J. PurLrPPU 
Laboratory of Physiology, 
University of Athens. 
April 2. 


e 
‘Philippa, A. J., Amer. J. Physiol., 181, 145 (1956). 
*Phiuppa, A. J.. Blood, 11, 1041 (1955). 
* Michel, H. O., J. Lab. Olim. Moed., 84, 1564 (1049). 


Polynuclear Polynnolear Lymphocyte Lymphocyte 


(0 004) 
1 003 


(0-06) 
0-446 


(0 -004) 
1-800 


(0-06) 
0-888 


even on & glucoee carbon souroe, good formation of 
the enzyme occurs to the same extent as from a 
galactose carbon source, if the glucose concentration 
is maintained at a very low level (about 0-01—0-02 per 
oent). : 

Considering these divergent effects of carbon 
sources on enzyme formation, the followmg facts 
seam to be very suggestive. The cells under the 
experimental conditions indicated in Table 1 secrete 
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50 


240 


260 
å (mx) 
Pig. 1. Ultra-violet absorption of 
suspension (conditi in 1) A, Without sugar; B 
ghuoose ; d. us ^ P astu: N. D clove eol 
(20 agm per ml.) 


several kinds of nucleic acid-bases in a free state, 
varying in amount wrth the type of carbon source 
(Fig. 1). In the presence of glucose (0-5 per cent) the 
amount is remarkably large, most of it having been 
identified ag uracil. It has been also observed that 
the formation of amylase in the oell suspension is 
inhibited by addition of thiouracl or 8-azaguanine, 
and that the degree of inhibrtion is dependent on the 
type of carbon source used in the experiment (Table 
2). Severe inhibition is found with carbon sources 
with which the cells secrete more nucleic acid-bases, 
and much less inhibition oocurs where the cells 
secrete leas nucleic acid-bases. However, with the 
cell suspension system supplied by & certain nitrogen 
source, almost complete inhibition occurs upon 
addition of the base analogue, regardless of the type 
of carbon source (Fig. 2). - 

In the cultivation of the bacteria, the amylase 
activity of the culture filtrate is found to increase 
most rapidly at the beginning of the stationary 
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Table ?, HrFBOT OF B-ÀAXiGUANIEB OW AMYLASE FORMATION 
09; mam.. Of:colli aa diy- na E MIU ee: the other 


Addition 
ofüS-axaa - + — +- + = + - +>- + 
Eyiaso 
activity, 
per mL 
Zhr. 6048 70304609 90 68 6016 85 50 
.Ahr. 80 60 11-0 50 64 1-0 152 13-0 100 1:7 14-6 10-6 
Ghr. 95 70 145 75 9:5 1-1 18-5 15-0 180 ?-1 180 11:6 


subtilis, that bacterial a-amylase formation and 
cell growth are inversely related. With aerobio 
shaking of the cell suspension of our bactena, without 
addrtion of any substance, no enzyme is produced ; 
but there is a good formation of spores together with. 
great consumption of cell protem. In the presence 
of sugar without phosphate, or in the presence of 
both phosphate and a sugar which 1s unsuitable for 
amylase formation, very little enxyme is formed and 
good spore formation does not occur; but there is 
secretion of certain kinds of protems other than 
amylase, in & considerable amount. On the other 
hand, under conditions suiteble for amylase forma- 


described above, amylase formation by the cells is 
greatly influenced by the type and concentration of 
carbon source added to the cella. This appears to be 
true, to some extent, in the formation of some other 
enzymes of the bacterial cells. It is well known that 
a vigorous protein metabolam always accompanies 
a vigorous nucleic acid metabolism. The results 
shown in Table 2 and Fig. 2, however, seem to indicate 
that the more severe the inhibition of amylase forma- 
tion by 8-azaguanine, the more vi was the 
original synthesis of nuoleio acid taking place in the 
cells. This leads to the assumption that nucleic acid 
metabolism of ths cells is also greatly influenced by 
ine Re eon erue D a eee, 

p dis source, as seen in Table 2. rie eds 

that amylase formation by the 


extremely 
with nucleic acid as well as the carbon source. 


JUIOHIRO FUXUXMOTO 
TAXHHIKO YAMAMOTO 
DAISUXE TSURU 


Institute of Polytechnics, 
Osaka City University, 
Osaka. 
March 11. 
! Fukumoto, J., Tai Them, Soc, (Je ), 19, 487, 684, 689, 780, 
853 (1043); £9, 23, 141, 2r 
MI. EN T., "Eymp. Box, Chem.” (Japan), 
32 Fukumoto Yamamoto, T., and Tsuru, D., “Symp. Enz. Chem.” 
(Japan), 1d, 289 (1980). 
T nC , Bull Agric. Chem. Soe., 18, 121 (1955); $9, 188 
Mona. tou fan o ene qi nue Aon ee 
(Nana M ead nodoccad. udi ebd 
1 Oreaser, H. H., Biochem. J., 64, 539 (1056). 
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Incorporation of Phosphorus-32 Into 
Salivary-type Chromosomes which 
exhibit ‘Puffs’ 


A PRELIMINARY study hag been made of the rate of 
incorporation of phoephorus-82 into the chromosomes 
and associated structures in the salivary gland of a 
Chironomid, Meirioonemus , and amoe 
there wil be no immediate opportunity to carry the 
investigation further it seems worth while to present 
the resulta, which even at the present stage are not 
without interest. It has been shown by Prof. HO 
Bauer (who kindly made available some animale whose 
progeny were used for this study) that the salivary 
chromosomes of this species exhibrt ‘puffe’ or Balbiani- 
rings of various kinds. Larve were grown on medium 
containing phosphorus-32 (as phosphate) for periods 
of 2-24 hr., and the incorporation was studied in 
autoradiographs of squashes and sections, which 
were stamed with methyl-green-pyronm and in some 
cases extracted with mbonuclease or hydrochloric 
acid. E 

Both the nucleolus and the puffs stam bright red 
with pyronm, while the bands in the chromosomes 
stain with methyl-green ; the pyronin staining dis- 
pi si after ribonuclease digestion. Incorporation 
of tracer was adequate after feeding the larve on 
labelled medium for 4-8 hr., when the gram counts 
per unit area over the various components were : 


Oytoplasm Puffs Rest of Background 

s chromosome 
4 hr. 1433 1-4 86:3 2-1 9410 27401 
8 hr. 38 7 34 014 4-27 6:1 3- 0-8 484056 


The flgures for 4-hr. exposures were taken from 
10 cells belongmg to 3 larvæ, and those for 8 hr. from 
20 cells from 6 larvæ. Nearly all the activity was 
removed from cells treated with ribonuclease or 
hydrochloric acid. It is clear that the puffs are very 
much more active per unit area of than the 
remainder of the chromosomes, ich show an 
inoo ion very little above the background. Is is 
not obvious what would be the relative activities of 
the two types of structure if one used the content of 
ribonucleic acid as the basis of comparison, since the 
staining reactions show that this substance is much 
more highly concentrated in the puffs (and somewhat 
more in the cytoplaam) than it is in the remainder 
of the chromosomes. 

Junin D. Gross 

Institute of Animal Genetics, 


Edinburgh. 
July 16. 


Demonstration of Early Renal Uptake of 
Potassium-42 by an Autoradiographic 
Method for Water-soluble Isotopes of 

Short Half-life 


Srupras of the distribution of intravenously 
injected ium-42 in rata have shown that the 
kidney up this cation from the plasma at con- 
siderably higher rates than does any other ha, 
In the first few minutes after the injection, the 
specific aotivity in the renal tissues exoeeds that of 
the plaama**. At 2 min., approximately 15 per cent! 
and 10 per oent* of the injected dose were found m 
rabbit kidneys and about 12 per cent (unpublished 
observations) in rat kidneys. These fractions are far 
greater than the expected equilibrium value. Analysis 
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of these findmgs mdicated that all the potaamum 
arriving in the plasma in the kidney 1s 

with potassium from cella. Morel and Gumnebault 
have recently presented evidence that the renal cortex 
is the main mte of this very rapid exchange’. From 
their experiments it appears that m the rabbit as 
much as 15 per cent of the-total potassium, present 
in the cortex is per mmute. This was 
corroborated macroscopically by autoradiography in 
which X-ray films were exposed to 2-mm. thick frozen 
Indney alices. The resulting autoradiograms indicated 
that in the 5 min. following an mtravenous injection, 
the intense activity emanated from a region roughly 
corresponding to the cortex. 

The purpose of the present axpermments was to 
obtain information microscopically about the differ- 
ence in potassium-42 uptake in the varous parte of 
the nephron. Potassium-42 bicarbonate, the chosen 
carrier, 18 highly soluble in water. This prevented the 
use of the traditional histological techniques. Freexe- 
drying followed by vacuum- was precluded 
by the short half-life of the isotope (12-4 hr.), no 
useful exposure of photographic emulsion bemg 
posmble after three half-lives. The technique 
described below circumvented these lmitations. 

After the mtravenous injection of 25-100 uo. of 
potassium-42 into rata, ther kidneys were excised 
at 2 mm. and sections prepared for autoradiography 
or by Gomori’s alkaline phosphatase technique’. 
Slices 1-2 mm. thick were promptly transferred into 
absolute acetone, in which they were fixed for 30 
min. This was immediately followed by immersion 
in polyethylene glycol (‘Carbowax 1000’) at 44? C. 
for 1 hr., the shortest period found to allow complete 
infiltration. The tissues were then blooked in ‘Carbo- 
wax 1000’ and hardened at 3°C. Chemically clean 
slides were coated with an aqueous solution of 0-0001 
per cent chrome alum and 0-005 per cent gelatin, 
and dried in a dust-free atmosphere. These slides 
were then flooded with acetone and 10-p sections 
floated on to them. With acetone, the surface tension 
effects which cause disruption of ‘Carbowax’ sections 


‘Carbowax’ without loss of potassium-42. 

Groups of three adjacent sections were treated in 
two ways. The use of Gomori’s alkaline phosphatase 
technique on the first and third section of a group 
allo definite identification of proximal convoluted 
tubules. The middle section was used for autoradio- 
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1. Autoradiogram MUCH of potsmium-4* 


riy in is no ewvidenee of 
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y. The latter sections were next covered with 
a ve cent solution of ‘Perspex’ in chloroform. 
Rapid drying resulted in-& thin, “uniform layer 
i to water over the sections. ‘Kodak 
Autoradiographio’ stripping film was then wrapped 
around the slide’, After drying in a current of air, 
the preparations were for three half-lives 
(approximately 87} hr.) in darkness over a desocant 
(calcium chloride). After mounting in Farrant’s 
medium, the sections were examined by light-, phase- 
and darkground-microsoopy. With this techni 
it is possible to start exposure four hours 
excision of the organ. ; 

Autoradiograms so prepared showed evidence of 
considerable activity in the cortex but very little m 
the medulla (Fig. 1). Some regional differences in 
distribution were found in the corbex, inasmuch as 
the juxtamedullary part showed more uniform radio- 
activity than the more peripheral parts. When the 
various segmenta of the nephron were compared, 
the highest activity was found in cells of the proximal 
convoluted tubules. Comparison of autoradiograms 
with appropriate areas of adjacent Gomori 
tions confirmed this observation (Fig. 2, a, b). In 
any single section through a tubule, activity was 
equally in all cella. This was true of tubules 
of regiona ‘of both high and low activity. Where 
cytological localization was possible, the ium-42 
was frequently associated with the part of the 
tubular cells. This region contains the mitochondria. 
The activity was lees frequently associated with the 
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the whole oell. 

It seems that this use of acetone does not allow 
gross leaching of potassium-42 in cells. On the other 
hand, potassium present in urine and plasma is 
removed to a large extent and so does not mask 
activity emanating from intracellular locations. i 

- V. D. EEN 
` F. T. O. HARRIB 
Departments of Pharmacology and Biology, 
Middlesex Hospital Medical School, 
London, W.1. 
April 25. 
1 Walker, G. W., and Wilde, W. B., Amer. J. Pkynol , 179, 401 (1962). 
3 Ginsburg, J. KL, and Wilde, W. 8., Amer. J. Phymol., 179, 68 (1954). 
* Morel, F., and Guinnebeult, AL, Hele. Physiol. Acts, 14, 255 (1950). 
bw e W., Holmes, B., Davies, H. G. F., and Black, D. A. K., 
Soi., 14, 341 (1985). 


!Pearsee, A. G. H, “‘Histooh Theoretical and Applied" 
(J. Churchill, London, 1953). 


* Pole, B. B., Int. J. App. Radiation and Isotopes, 1, 172 (1058). 
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Tyrosine Peptides as Precursors of 
Melanin in Mammals 

Tua i role of mammalian tyrosinase in 
the formation of melanin has been oonvmoingly 
demonstrated!. In all earlier studies, tyrosine has 
been thought to be the only effective substrate, with 
the exception of tyroaine ethyl ester which was found 
by Lerner ei al. to be oxidised by Harding-Paeeey 
melanoma tyrosinase preparations. In a few cases, 
tyrosine peptides have been investigated as potential 
substrates, and Bloch? found that human skin ex- 
tracta oould not oxidize glyoyl-dihydroxyphenyl- 


Ong o 


tyrosine 

I have been investigating the action of mushroom 
and mammalian tyrosinase preparati i 
peptides. Early in this work, it became clear that 
the oxidative activities of the two tyrosinase prepara- 


que different. 
While 1-b5yroeyl-glyoyl-giyoine was oxidized by mush- 


of all the hormones were not available, from the 
peptides and hormones tested, the oxygen uptake 
was leas than five atoms of oxygen molecule of 
substrate. Hood, WM ec ds tyrosinase, 
regardless of the position of the tyrosine residue, an 
uptake of five atoms of oxygen per molecule of 
peptide was observed. The nature of the product 
formed was also quite different. With mammalian 
tyrosinase an insoluble melanin was formed, whereas 
with mushroom tyrosinase a soluble polymer formed. 
Fig. 1 shows the oxygen uptake obeerved when 


Harding-Passey melanoma tyrosinase (kindly sup- 
plied by Dr. A. B. Lerner) was incubated with 
(A) 1-leucyl-1-byrosine, 


(B) r-tyrosyl-glyoine, (C) 
tyrosine, and (D) na substrate. In each case, 1 ml. 
of phosphate buffer (0-1 M, pH 6-8), 1 ml. of sub- 
strate (2-76 micromoles), 0-3 ml. of water, 0.2 ml. 





Fig. 1 


of 20 per cent potassium hydroxide (centre well), and 
0-6 ml. of Harding-Paesey melanoma i 
(15 mgm.) were added to each flask and the oxygen 
uptekó measured at 37° C. 

The results with mammalan tyrosinase prepara- 
tions indicated that erther the tyrosme peptides were 
being oxidized mtact, or they were bemg hydrolysed 
by peptidases to the free amino-acid. To determine 
which was the case, the reaction mixtures at the end 
of the manometric experiments were added to "Dowex- 
50’ (acid form), which would take up any amino-acids 
Present. The resin was then washed, eluted with 
5 N ammonium hydroxide, and the eluate taken to 
dryness and chrothatographed, using the upper phase 
of the solyent system n-butanol/acetic acid/water 
(4:1:5). In each case, free ammo-acids were 
detected corresponding to those which, with tyrosine, 
formed the peptides. These resulta demonstrate that 


It must be kept in mind that mammalian tyrosinase 
is located within melanin and no method 
has been found which will solubilize the tyrosimase. 
The peptidases may be within the melanin uleg 
or may be closely associated with them. the 
reaction mixtures resulting from the oxidation of the 
peptides, using mushroom tyrosmase, were chromato- 
graphed, no free amino-acids were detected, demon- 
strating that the peptides were oxidized intact. ` 
. Also, evidence has been obtained that esterases 
present in the Harding—Passey melanoma tyrosinase 
preparations, since the total oxidation observed when 
using mushroom and mammalian tyrosmases are 
"different when tyrosine ethyl ester is used as a gub- 
strate. Four atoms of oxygen uptake per molecule 
of substrate were observed with ngushroom tyrosinase, 
whereas five atoms were observed with mammalian 


tyrosinase. Experiments are being conducted to 
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detect the ethanol which should be a product of the 
reaction, if esterases are prbeent. 

Thus, it has been shown for the first tme that 
Harding—Paesey melanoma tyrogmase preparations 
can utilize tyrosine peptides ag precursors of melanin. 
Tyrosinase oxidizes the tyrosine which is formed as a 
result of the action of peptidases on tho tyrosine 
peptide. This work also supports the view that 
tyrosine ıs the only monopbhenolio substrate of 
mammalian i 3 


such as the human melanoma ' 
and retina have been studied for their ability to use 
tyrosine peptides as rs of melanm, and 
positive evidence has obtained. A detailed 
report of this work will be published. 

Kareret YASONOBU 


Department of Biochemistry, 
University of n Medical School, 
Po; Oregon. 


‘Lerner, A. B. Par, rie T. B., Calkins, H., and Summerson, 


", L AHR). — - 
* Keriós, D., J. Net. Cancer Inst., 14, 1081 (1954). 


Tooth Eruption Sequence In Fossil and 
Recent Man 


THS sequence of eruption of the permanent teeth 
has been used as a measure of the biological distance 
between early and recent man. Schultz? gives the 
order M, I, I, M, (P P) (C M,) for fossil man, as con- 
trasted with (I, Mj) J, (PO P) M, M, for recent 
whites, a distinction in which Osman-Hill* concurs. 
Broom and Robinson® have further used the sequence 
I, M, I,(O P4) M, P, M, as a taxonomic criterion for 
Paranthropus, holding that this sequence “agrees 
closely with that of modern man’’. 

Understandably, the eruption sequences given for 
the fossils are estimates, with the assumption (usually 
unstated) that the order of eruption in skeletalized 
material is equivalent to the order of eruption as 
seen in the living, and further, that the developmental 
stages of the teeth provide a reliable indication of the 
order of eruption. 

A study of the dental development of more than 
200 white American-born children at the Fels 
Research Institute, utilizmg serial rontgenological 
and olinical records, shows that the course of dental 
development is a moet variable phenomenon‘. It 
was found that the various stages are at best only 
moderately correlated with each other. Moreover, 
the eruption of & tooth from the alveolus is by no 
means comparable to cutting through the gum. 
Throughout the growth period, the order of develop- 
ment of & given pair of teeth may become reversed 
and reversed again. In fact, between emergence 
from the alveolus and the time that the occlusal level 
is reached, a reversal of sequence may take place. 
This applies especially to the premolars and to the 
second molar, which in turn is nearly at the occlusal 
level before cutting the gum. 

It appears that many of the published statements 
concerning the tooth eruption sequence in fosil man 
are incorrect, due in part to Jack of knowledge of 
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the oourse of dental development. Weidenreich' 
erroneously assigned the M,P,-sequence to Sin- 
anthropus on the basis of the location of developing 
teeth still embedded in the jaw. But the published 
radiographs of the mandible B-I show that the 

of calcification of these two teeth is identical. 
J further from the relationship of the deciduous 
molar to the underlying seoond premolar in B-I, 
the eruption sequence in the ohid 
would more likely have been P, M,. Again, in view 
of the findings stated in the previous paragraph, 
there is no conclusive evidenoe that the inat, 
Le Moustier”, i ‘and Afalou’ children 
would have been M,P,. But the aaignmeni of a 
probable P, M,-eruption sequence m the Teshik-Tash 
child’ does appear reasonable. Finally, the 
sequence already given for the South African fossils 
cannot serve to align them positively with recent 
man or fossil man. 

While it is now doubtful that the M, P,-sequence 
was characteristic of foasil man, it is noteworthy that 
the M, P, order of eruption through the gum is nob 
uncommon in contemporary peoples. It existe in 
16 per cent of Finnish children, as determined at the 
Finnish Centre for Research in Ohild Growth and 

and in the majority of Poa and 
Apache children examined by u half a oen- 
tury ago. Even the JM,C-sequenoe occasionally 
appears. Thus the eruption sequence for modern man 
may well be rewritten as: (MI) I (0 P, P,M,) M, 
indicating the great deàl of variability that does, in 
fact, oocur. 

Thus no essential difference has as yet been shown 
between the eruption sequences of the permanent 
teeth in fossil and modern man. Therefore, any 


danger 13, 

We are arenily indebtol-te, De Arthur B. Lewis, 
who has maintained the collection of 
dental radiographs at the Fels Research Institute 
since 1989, and to Mr. Demarest Polacheck for skilful 
technical assistance. 
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Partial Albinism In the Syrian 
Hamster 
Dorma 1954, gnd also in 1955, a new mutant 
white hamster was imported from the United States. 
The adult mutant posseeses pink (pigmentless) eyes 


sand a white pelage but with dark (pigmented) ear 


pinna. The pigment is dark (melanin) and resides 
in the akin, the hair on the ears being white. Pigment 
is also present in the skin of the uce (as spots) 
and in the scrotum of males ; re Op eee 
region of females. The amount of pigment in the 
ear appears comparable to that present in the 
normal golden hamster; but the amount in the 
genital regions is reduced. The young hamster at 
twenty-one daya of age ia dévald of skin malanian. 
with fleah-pink ears. By twenty-six days of age 
(range 24-28 days) the ears are distinctly tinged 
pee By the thirty-first day the ear colour 
is grey; thereafter the ear darkens more slowly, 
eventually becoming black. Some 2-3 months may 
elapse before pigment is manifested in the genitals. 
These observations suggest that the pheno- 
type is that of a thermo-sensitive acromelanic ara 
(such as the Himalayan rabbit or Siamese oet). 
symbol o is proposed for the mutant allele. 
Preliminary experiments determined that the allele 
is inherited as a recessive. Reciprocal crosses of 
normal x albino gave a normal P, and an F; segrega- 
tion of sixty-nine normal and twenty-five albmo 
(%ı* = 0-128; P > 0-70). Recently, the results of 
two extensive series of matings have been completed. 
The first of these has yielded an F, segregation of 
1,019 normal and 856 albino (y," = 0:582; P > 0-80). 
The second series produced an F, generation of 476 
normal and 143-albino (y,! = 1-190; P > 0-10). 
Heterogeneity between the three groups is negligible 
(Qu! = 1-800; P > 0-10) No association was found 
to exist between partial albinigm and sex (it 
1:387; P > 0-20). 

The second series of matings were designed to test 
for linkage between o and ru (the latter a ruby-eye 


moutetion earlier’). The P, generation from 
cf Bu[Oru x ofRu/Oru gave the following distribution. 
Omm Ore cau eéru 
394 a 123 20 


There is a deficiency of ruru animals; but this 
phenotype is known to be sub-viable compared with 
the normal hamster. However, the four classes 
analysed as & 2 x 2 table do not disclose an associa- 
tion between the simultaneous segregation of the two 
alleles (y,* — 0-889; P > 0-80). It may be noted 
that the estimate of viability of ruru rygotes for the 
present data (0:5919 + 0-0702) does not differ 
significantly from that previously reported (0-4773 + 
0-0868). 

An interesting item from this segregation is the 
Lo ‘synthetic albino’. The phenotype 

possesses pink eyes and white fur but also 
flesh-coloured ears and This is the result 
of the mutual action of two genes. The ruby-eye 
hamster has peach-grey ears and little or no melanin 
about the permeum. The ear colour of the synthetic 
albino varies from clear fleah-pink to peach-grey but 
not tly attainmg the same degree of peach- 
grey found in the ruby-eye. The reason for this is 
not obvious; but is implicit that the thermal 
threshold of pigment uction in ofefrwru animals 
t in O-ruru. 
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I wish to thank Mr. G..T. O. Gore for kindly 
recording the data for the first saries of matings. 


Roy RoBINSON 
Bt. Stephens Road Nursery, 


Ealing, 
London, W.18. 
' May9. . 
1 Robinson, R., Natwrs, 176, 353 (1055). 


` 


Experimental Studies of Mimicry in some 
; North American Butterflies 


ExrHEBIMENTS have been. conducted to test the 
effectiveness of presumed mimicry in two groups of 
North American butterflies: (1) Danaus plexippus 
Linn. (model) and Limenitis archéppus arcMppus 
Vagos aa neg ie nd da kh A 
(2) Battus philenor Linn. (model) and Papilio 
Linn., P. polyxenes Stoll, and P. glaucus Linn. (black 
female) (mimios). 

Hight caged Florida scrub jays (Cyanocitta coerul- 
escens coerulescens Bosco) were used as predators in 
feeding experiments in which they-were given pre- 
sumed models and roimicg, as well as non-mimetio 
butterflies. For the purpose of this communication, 
non-mimetio butterflies are those butterflies which 
are not. involved in mimicry either as mimics or 
models. These studies were carried ott at the 
Archbold Biological Station in southern’ Florida in 
the spring of 1956. "The same individual birds, with 
the. exception of one, were used throughout both 
groupa òf experimenta, whioh were carried out in the 
order listed above. ` e 
i tests with various order of 


was immobilized by pinching the thorax before it 
was given to & bird. Rach bubtetiy was placed in i 
lateral position on the floor of the cage, and each 
bird was allowed & total of 2 min. to react to each 
butterfly given. The treatment of each butterfly by 
each bird was recorded according to four categories : 
(1) not touched; (2) peoked, but not injured; (8) 
. killed or injured, but not eaten ; ı (£) eaten. A total 
of 2,508 butterflies was given to the birds in the 
course of these experimente. The following procedure 
was used in the experiments with both mimicry 


complexes. 
Experimental birds : (a) Each bird 
was given ximately fifty trials with models; 


and with non-mimetio butterflies which were shown 
in the ‘preliminary tests to be palatable to all the 
.birds. Each trial consisted of the presentation of 
two butterflies: one model and one nan-mimetio 
butterfly. The order-of presentation of these in any 


given pair was determined with a table of random 


numbers. 

(0) After the fifty initial trials with models and 
: 'non-mimetio butterflies, the experimental birds were 
‘given mimics in place of models. 

Oontrol birds : The control birds were given mimics 


and non-mimetio butterflies; the same species of , fellowship. , 


non-mimetio butterflies and the same method of 
presentation described for the experimental birds 
were used. The control birds were never given models. ` 

The results showed that the non-mimetio butterflies “ 
were eaten in every case by all eight birds throughout 
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ell the eae It was found that the experi- 
mental birda, after had models’ in the ` 
first few would touch’ models on sight 
alone in 205 out of 339 trials (60 per cent) for D. 
plerippus, and in 161 out of. 200 trials (77 per cant) 


for B. The ate none 
- out of 889 (0 per cent) D. plevippus to them, 
and only 2 out of 209 (1 per oent) B. When 


mimics instead of their models were offered in later 


p Tinda with thesd experinentsl binds, tha sib torched 


treatment of was as follows: 42 out of 60 
trials (70 per oent) for L. a. archippus ; 
41 trials (66 pez cent) for P. wotlus; 12 oub of 18 
triala (92 per oent) for P. ; and 6 out of 
12 trials (50 per cent) for P. glauous (black female). 
The experimental birds ate none out of 60 (0 per cent) 
E m emery Deme: 9 out of 41 (22 per oent) 

. trotlus ; 1 out of 18 (8 per cent) P. polyzemas 
and 3. out of 12 (25 per oent) P. glaucus (b 
female). 

Aout ud donar Me dio pel 
birds, having had no laboratory ce with 
models, did ‘not touch’ the mimics in only 10 out of 
100 trials (10 per cent) for L. a. archMppus ; none out 
of 392 trials (0 per cent) for P. rotlus ; none out of 
40 trials (0 per cent) for P. polyzenes ; and none out 
of 12 trials (0 per cent) for P. glaucus (black female). 
Moreover, the control birds ate the mimics in 60 out 
of 100 trials (60 per cent) for L. a. archippus ; 392 out 
of 3023 trials (100 per cent) for P. wotlus; 39 out of 
40 trials (98 per cent) for P. polyzenes ; and 12 out 
of 12 trials (100 per cent) for P. glauous (black female). 

The resulta given above are lumped for all the 
experimental birds, and for all the control birds. It 
should be remembered that, in i with caged 
Wecdeom she predator is aay eiut dod a daar 
and longer scrutiny of a model or mimio than would 
usually be possible under natural conditions, where 
an attacking bird might get only a glimpse of a 
flying 

The treatment (‘not touched’ vs. ‘pecked—killed— 
eaten’, and ‘not touched—pecked—killed’ vs. 'eaten') 
of the mimics (L. a. archippus, P. tortlus and P. 
polyzenes) by the experimental and control birds was 
analysed with the chi-squared test on the hypothesis, 
in each case, that both sets of birds treated the 
mimics the same; the calculated values for P were 
less than 0-001. The significant difference in treatment 
is attributed to the fact that the experimental birds 
had about fifty initial trials with each model before 
experiencing the mimic; the colour of the 
model, in each case, was associated the learned 
unpelatebility of that butterfly. Then when the 
mimios were presented, the experimental birds in 

were unable to discrimmate the colour 
pattern of the mimio fram that of the model. | age 
Mondeo He expen), M. cece 


troilus and P. polyzenes has been demonstrated. 
Full results and an extended discussion of these 
experiments and others will appear elsewhere at a 
later date. This work was aided by a Fanny Bullock ' 
Workman from Wellesley College and a 
National Science Foundation terminal predoctoral 
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Status of Moerisia lyons! Boulenger 
Related Hydroids 


Last year, when considering evolutionary trends 
n capitate hydroids and meduss!, I was astonished 
“oy the remarkable similgrity between some of these 
forms (Euphysa hydroids and Sarsia meduss) and 
the hydroid and medusa of Moerisia lyonsi 
The latter and related species of the family Moerisiidae 
have for some time been placed in the Limno- 
medusas’, an order which includes such diverse forms 

38 Proboscidactyla (Lar, the posturing polyp of Gosee) 
and (the freshwater medusa). 

Consideration of the important features of the 
Moerisiidae common to other Limnomedusae revealed 
mhese were: & stomach, tentacles which 
were either hollow or had an endodermal core consist- 
ing of more than & single row of cells, and the sem- 
‘blance of an endodermal root in the tentacles of the 
medusa*. These characters in themselves are not 
enough to warrant the separation of the Moerimiidae 
from the Capitata (with which their morphological 
characteristics strongly suggested they belonged) and 
I sought for additional links with other Liunno- 
medusas. It was thought that the cnidome (the 
nematocyst armature) might reveal more positive 
evidence in favour of Limnomedusan affinities, but 
the three best-known species’ have a tricnidome 
consisting of stenoteles, desmonemes and atrichous 
haplonemee'. This grouping of nematocyst types is 
essentially a capitate one, which is, moreover, distinct 
from the pattem in the other two 


and 


the medusa cannot be regarded as more than a 
variant of the basio pattern seen in the Capitata as 
ite gonad is continuous and unbroken. The other 
two characteristics mentioned’ could arise inde- 

in almost any family of medusae, and are 
probably far leas signifloant than evidence based on 
nemstocysts. For these reasons, which will be more 
fully discussed elsewheré, the family Moerisiidae is 
placed in the sub-order Capiteta of the order 
Anthomedusae. 

W. J. Rams 
British Museum (Natural History), 
London, S.W.7. July 1: 


1 Rees, W. J., Bull. Brit. Mus., Zool., 4, 453 (1957). 

* Boulenger, 0. A. Quar J. Mior. Bei. 63, 357 (1908). 

Lena, 188, 103 (1038). 

edd. Naturh. Foren., 108, 503 (1939) 
. Monaco, 904, 1 (1051). 

. Biol. Stet. Verna, 18, 33 (1054). 


Stimulation of Sclerotium Germination . 
in Sclerotium cepivorum Berk. 


Earn work by Boott! demonstrated the inability 
of S. oepsvorwm, the cause of white rot disease of 
onions, to grow or survive, in soll, in the form of 
mycelium, and foodsed attention on the biology of 
ee PRR ee ee 
gii esu mue us 

ix tm NE Ge 
send — M e d n d era. were shown to 

Posi deeper d ur qur us Po ee 
years in the absence of the host plant. Using 
inoculum solerotie which had bean buried for less 


than two months in soil, no infection occurred but ' 


there was heavy infection of onion inoculated 
withøclerotia which had been buried for longer periods. 
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Table 1. TANE ARE NEIN UE eae 
BAND WITH OR WITHOUT ONIONS 3 
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Accordingly, sclerotia used in germination experi- 
ments were taken from soil after six months burial. 
Onion seedlings were inoculated, before being 


transplanted singly into tubes of soil, at 40 and 60 per 
cent water-holding capacity, by p a solerotium 
between the roota at the base of the . On lifting 


the infected plants it was possible to see that the 
solerotia had germinated characteristically by the 
formation of a plug of hyphs which emerged after 
the rupture of the rmd. In experiments of this kind 
levels of germination of sclerotia averaged 60-92 per 
cent, whereas in the control tubes without onions, 

was usually 0 per cant, and, rarely, up to 
15 per cent. 

In further experimenta, moist nylon strips measur- 
ing 11 am. x 2-5 cm. were placed inside 4 in. x I}in. 
mk E Gee m contact with the glass, near the 

were placed in a ring between glass 
dose orb or Cadro Gioia or tube 


Limnomedusan famuilica. The quadrate stomach of; © half tbe tubes twenty-four white Lisbon onion 


seeds were similarly placed 1 cm. above the sclerotia. 
Soil or sand was then added to the tubes and kept 
at a constant water-holding capacity, at laboratory 
temperature. After eight weeks the levels of sclero- 
tium germination were recorded (Table 1). Each value 
is an average of four replicates. 

That the stimulatory effect of onions was not 
dependent upon contact between aclerotium and root 
was indicated by the fact that many of the germ- 
inating eclerotia were up to 1 om. distant from 

‘Using onion seedlings which were germinated on 
moist filter paper in Petri dishes, 100 per cent germ- 
ination of sclerotia occurred when they were placed 
in contact with any part of roots which had previously 
by needle . On undamaged 
roots there was 97-5, 47-5 and 57-5 per cent germ- 
ination of aclerotia placed, respectively, on root tipa 
halfway between tip and base, and on base of bulb. 
Sclerotia placed on moist filter paper in Petri dishes 
did not germinate. 

The addition of water extracts of roots of onion, 
shallot, and leek also had a marked stimulatory 
effect on the germination of sclerotia in soil. Quoting 
the results of one particular experiment, average 
germination figures of 80.7, 93-3 and 78-3 per cent 
were obtained, respectively, with extracts of onion, 
shallot and leek. No germination occurred, however, 
using extracts of roots of cabbage, brussels sprout 
and berley, or when distilled water alone was added. 

These in: are with the object 
of isolating and identifying the stim 


1 Boots, M. R., Ana. App. Biol, 44, (4). 576 (1086). 
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22 Ready ae ‘September 
LIGHT, COLOUR AND VISION 


b 
Yves Le Grand 
(Professor at the Muséum National d' Histoire Naturelle, Paris) 
Translated from the French by 
R. W. G. Hunt J. W. T. Walsh F. R. W. Hunt 
PLD., D.LC., ARCS., F.R.P.S. O.B.E., M.A., D Se. O.B.E., M A., F.Inst.P. 
Stee Shin, X S4 in. - 528 pages 125 {lfmstrations 635. met 


This is a translation of the second volume of a comprehensive three-volume treatise on 
vision. In it the eyo is considered as a tor of radiant energy. The point of view 
expressed is oesentially that of the physicist, though the physiological aspect, which alone 
can explain the functioning of the retina and of the nervous relays, is not ignored. The 
aim, DONE is to give as much practical information and numerical data as possible 
concerning the response of the eye to radiation. 


Ready shortly 
THE EXPLORATION OF SPACE BY RADIO : 
T by 
R. Hanbury, Brown, PH.D. & A. C. B. Lovell, PH.D., F.R.S. 


- Sire, lO in. x 6) in. 288 pages 160 ilhastrat ions 


37 ESSEX STREET, LONDON, W.C.2 


Eo PRECISION INSTRUMENTS 


Photo-electric Polarimeter 


for visible and ultra-violet regions Be a 





A fully automatic Instrument for use in the reglon 2,300 A to 6,500A _ 
is being developed d 
with an accuracy of at least .005 angular degrees. 
If desired, the automatic rebalance servo may be disconnected to glve 
manual control. 
- Direct. reading scale presentation avolding the use of eyepleces will be 
a feature of this Instrument i 
which will go into production early in 1958. 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 - 
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BE Gamitüstée appointed by iho Dude thes 

-British Association to consider, under the chair- 
manship of Bir Ben Lockspeiser, the functions of the 
British Association in the world to-day, expressed 
the view that.one of its purposes is to provide for 
non-gpecialistg—whether they be scientists outside 
their own fleld or interested laymen—an annual 
stocktaking in intelligible language which will review 
the progress of science and help to make clear ita 
significance and possible consequences. It is im- 
perative, the committee held, that acientista and 
laymen should be seen to accept the need to 
anticipate and debate the social and political oon- 
sequences of science. Moreover, such discussions 
should also serve to make it clear that modes of 
thought, other than the suentifio one, must con- 
tribute to the solutions of problems created by 
scientific discovery. 

Aocepting this advice as wise, Prof. P. M. &. 
Blackett has not been deterred from following it 
in his presidential address by the inherent riak 


of becoming controversial (see p. 478 of this issue 


of Nature). That risk he regards as inevitable, 
‘because in science and technology lies the key to 
wealth, the creation and distribution of which are 
the warp and woof of the many-petterned texture 
of politics. Nor is this to be avoided by the rapid 
development of the social sciences for which Lord 
Adrian pleaded at Oxford in 1954. The facta dis- 
covered by social scientists, Including economista, 
and the theories they elaborate, cannot by them- 
selves, he points out, define the objectives of sdcial 
policy. These goals must ultimately be determmed 
by the judgment of value made by individuals. The 
social scientist may assist us to think rationally about 
alternative uses for our material wealth and may 
agmist us to attain whatever end we choose. He can- 
not choose for us how much of the wealth resulting 
from technological advance should be devoted to the 
production of more material goods, and how much 
to more personal leisure and to gracious living ; how 
much to providing greater consumption now, and 
how much should be set aside for the future; how 
much to greater opportunity for youth and how 
much to greater security or luxury for old age; or 
how and to what extent should different kinds of 
ability and enterprise be rewarded. 

It is, of course, the different values attached to 


various objectives by particular groups or individuals .. 


that are responsible for most political controversy and 
tension to-day, both within & nation or on the inter- 
national plane. “The social scientist can sometimes, — 
as Prof. Blackett observes, show us how best to 
attain our chosen end, and he may also help us to 
do so in such & way as to minimize friction and 
tension. It is no leas true that the social scientist 
can warn us when the policy we seek to pursue in | 
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PROGRESS IN UNDER-DEVELOPED “COUNTRIES 


fartherance of our purpose is uec with 
either our resources or with the systematic observa- 
tions which form the body of his science. - 

In this addreæ, however, Prof. Blackett comments 
on the very uneven: distribution of material wealth 
in the contemporary world and-the attention that 
economista are now giving to the complex historical 
causes which lead a country to transform iteelf from 
a statio pre-industrial State to a growing industrial 
one; and he goes on to discuss the question of how 
best the Western world can help to reduce a gap in 
wealth between the West and Asia which is steadily 
widening. The potentialities of nuclear power for the 


3 under-developed countries have not always been very 


realistically discussed. As Prof. Blackett remarks, 
most new scientific and technical discoveries or 
developments tend to widen the gap still more, just 
because the rich countries have the capital to make 
full use of them, whereas the poor countries have 
not. Under present canditions, the advent of nuclear 
power must tend to widen the abeolute gap still 
further, because of the high capital cost of nuclear 
power stations, although it is of course in this context 
that the smaller nuclear power units of 30 MW. or 
lees capacity may be important. 

Be that as it may, Prof. Blackett is right to remark 
that scientific and technical invention is no fairy 
wand to wave over a poor country to transform it 
into a rich one. Apart altogether from the question 
of an adequate supply of technicians, technologists 
and able administrators, and of finding the necessary 
capital internally and externally, there are moral 
factors and judgments of value involved. Prof. 
Blackett pointa out that the saving and investment 
required for. the initial industrial development in 
Britain were provided by the prosperous classes, who 
did not spend their surplus wealth on ostentatious 
living but invested it in productive industry. It 
might also be observed in this context of assisting 
the under-developed countries that the political oon- 
ditions im Britain at the time encouraged such 
investment because of the confidence they inspired. 

In glancing at the present position of the under- 
developed areas, and more perticularly at what is 
being done in India to deal with the situation, Prof. 
Blackett notes that the limit of their advance is set 
mainly by the available capital for productive inveet- 
ment, and particularly of foreign exchange to buy 
production goods from other: countries. Failing 
massive external aid, the advance is limited to what 
a democratic parliamentary government of a very 
poor country can raise internally by taxation and 
loans. Prof. Blackett admite the importance of the 
population problem and, though he notes that the 
governments of both,India and China have already 
taken steps to reduce the increase in population, he 
recognizes also that, sucoosa here can only be achieved 
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"wealth: aid in tatn on indusirislization as pert of & 


general socjal advazioe, with more efficient agriculture 
' and thus a greater food ‘supply. 


Q7 Prof- Blaókett's glace at the historio origin of the 


, remarkable differences ‘to-day between the economic 
: „apd social conditions of the West, and the East does 
not offer much guidance as to how to reduce the gap, 


though ‘he notes the importance of the weakening of . 
. th» opposition of: organized religion to the free play 


of scientiflo experiment and speculation for the 
‘acientific revolution of the seventeenth and eighteenth 


: centuries and the industrial révolution which followed 
"in Britain. ` ‘How important this factor can be even 
* -to-day.is séen:in the way in which political prejudice 


in Arabia impedes, áhd may even frustrate, inter- 


. national éfforts on locust control. - Possibly _ Prof. 


Blackett is inclined tó under-rate the importance of 


me en EI ae 
' ibility of social advance in the ex-Colonial Asian 
countries and his reliance on massive financial help. ` 
. He suggests that the need for technical assistance 
` has been over-estimated, and that for simple financial 


help under-estimated. Whether, in fact, the expert 
aid by Western technical personnel needed by an 
under-developed country is mare efficiently and 
cheaply provided by direct financial advance, leaving 


' the pountry itself to engage the personnel it needs, 


depends a good deal on the vision and administrative 
charagter of the government of that country. 

Prof. Blackett’s lack of faith in technical assistance 
finds little support either in Dr. Gunnar Myrdal’s 
study of the problema and prospects of an inter- 
national economy published in 1950, or in the latest 
report of the Consultative Committee for the Colambo 
Plan (London: H.M.8.0., 1957), or of the Technical 
Assistance Board of the United Nations Economic 
and Social ‘Council (United Nations, New York, 
1957), although in in general his argument as to the 
vital of massive assistance is fully 
substantiated. The Colombo Plan report stresses the 
need for flexibility in development and the con- 
tinuing opportunities for adding to existing skills in 
these backward areas, for co-operation and further 
sources of external capital both from foreign private 
investment and public and private loans, while 
pointing, like Prof. Blackett, to the difficult decisions 
which will be requiredfin assessing the extent to which 
the fruita of development can and should be devoted 
to consumption rather than investment. i 
it comments that the increasing effort in the field of 
technical assistance and the more varied ways in 
which this assistance is being given are removing a 
main impediment to economic development in the 
Colombo Plan area, and that technical assistance is 


' more than & matter of helping to overcome a lack of 


technical personnel, and that ita value cannot. be 
assessed simply in statistical terms. 

Equally significant is the comment in the report 
for 1956 of the Technical Assigtance Board that the 
ability of a country to develop its resources and to 


take full advantage of technical sasistance in any of , 
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APESTA of ita basio institutional framework and 
of ita adminjstrative organization. Moreover, soundly 


in volume the resources the Board at present has to 
meet them and even if, ‘as is hoped, these resources 
increase, the Board contemplates some concentration 
in future development on the neediest countries and 
territories. Nor does the report give any impression 
that the available resourées are not now wisely and 
efficiently administered. Much of the earlier oriticismi 
appears’ to have been heeded and overlapping 
eliminated.so far as possible, although it would still 
ie vom ir ee ote eae by eee 

and by ther agencies to establiah an international’ 


à Belly in Gloesly ila ho sage dE 


. . based requests for’ technical assistance gréatly exceed — 


service on which the under-developed countries Bou 


call for experte. `"! 


Duos au cu sous id E E ane 


direction“; but such a step would go far to meet the 
fundamental point which Dr. Myrdal makes, that 
assistance to under-developed countries, whether in 
the form of capital or of experta, should be. given so 
far as posible through international agencies with 
responsibility for making policy. As to the value of 
technical assistance itself, Dr. Myrdal has mot the 
least doubt. Even in the industrial field he ocon- 
siders it has & part to play and one which can only be 


, 


effectively fulfilled-on an international constitutional - - 


basis, as within the United Nations. In practice, it 
would be both psychologically and politically im- 
possible to withdraw; and Dr. Myrdal agrees 
with Prof. Blackett that technical assistance is some- 
times misunderstood—it is not, for example, a cheap ` 
way of assisting the under-developed countries—and 
pointe out that technical assistance is no substitute 
for oredite and capital aid. In the mam, the under- 
developed countries will have to pay for the industrial 
techniques and knowledge.they require ; "but tech- 
nical assistance tends to mobilize the latent needs 
for capital, and the more it is made available and 
the imore effectively it is applied, the largey, the 
better and We more articulate; milk Dethe 
demands for capital. 

Where Dr. Myrdal and Prof. Blaskott agros oven 


more emphatioally-is-that an important contribution . 


to narrowing the Huge gap in material living stan- 
dards between the industrial and pre-industrial 
countries outside the Soviet orbit could be made ‘at 
relatively small cost to the rich industrial countries. 
Prof. Blackett puts the figure at an additional £1,000 
million a year as & free gift or as long-term loans ; 
Britain’s contribution of £150 million a year would 
only postpone by leas than & year the expected rise 
of 50 per cent in British living standards over the 
next quarter of a century. Prof. Blackett is firmly 
of opinion that the West should make this great 
experiment of sacrificing some of ita immediate pros- 
perity to give masive aid to the under-developed 
countries; and if the major nations, of the West 
cannot agree quickly to provide the required £1,000 
million, he believes that Britain should make her 
contribution of £150 million a year available to her 


No, anas September 7, 1957 


formar Colonia" in addition to wh ois glready 
doing. 


Prof. Bisckest ‘ete this aa a epecial chillenge toi: 


scientists arid technologists, singe it is theit genius 


and skill which alone can bring the material basis - 


of happiness within. the reach of all, though, . as 
already suggested, hé is inclined to pass over thé 
more specific oóntribution which they could make in 
the fleld of technical assistance. There is much in 
.hig.addrees to suggest that he is familiar with Dr. 
Myrdal's book, though he does nob refer to the help 
which greater internationalism in university life and 
the gradual building up of a large number of research 
and training institutions in the under-developed 
regions could give—tasks ih which the scientists and 
technologists can help as such, not simply aa citizens. 
There is, moreover, a certain danger in the suggestion 
- that Britain should act alone. Dr. Myrdal’s argument 
"for aid through international institutions reste in 
part on the desirability of a fairer distribution of the 
burden among the richer countries, and even if such 
unilgteral aid did not encourage the political elament 
and preasure politios, it could scarcely achieve the 
desired stability. : Nevertheless, Prof. Blackett has 
challenged the British Association to some clear 
thinking and, however much his plan may require 
careful scrutiny and re-examination on points of 
détail, he will have earned the thanks both of the 
Association itself and of a much wider circle m the 
Commonwealth whose interests to-day the Associs- 
tion has re-afürmed its desire to serve, if action can 
be taken to prompt the imaginative Oolonial 
experiments he suggests. 


HARVEIUS REDIVIVUS 


Movement of the Heart and Blood In Animals 

By’ William Harvey. Translated from the original 
Latin by Prof. Kenneth J. Franklin. (English and 
Latin text.) Pp. xii +209. (Oxford: Blackwell 
Scientific Publications; 8 IL : Oharles E 
Thomae, 1957. Published for the Royal Osllege of 

Physicians of London.) 175. 6d. i 


HE plan of this work covers the following 

material: dedications to Kin Charles I and to 
other physicians ; introduction ; new English trans- 
lations of the foregoing and of the seventeen chapters 
of the 1766 edition of ‘‘De Motu Cordis" ; reprint of 
the Latin text of the same edition after revision of 
the puncbu&tion and correction of typographical and 
editor's emendations. 

In this English translation of Harvey’s work on 
the circulation, Prof. K. J. Franklin had three pre- 
deceasora, and his method was to make his own 
translation first, and then to com ib with those 
of his rivals. This is an admirable and courageous 
method, sinoe it cannot be-said that the result is 
only a modification or improvement on.what has 
been done before. Robert Willis’s -well-known trans- 
lation was published in 1847, and is indeed the 
“standard rendering to date", according to Franklin. 
Ita literary sty. style is grandiose and in places dis- 
tinguished by & colourful imagination, but ite scholar- 
ship is at times open to question and may even be 


^ 


š 
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difücuit 45 follow. Prof; Franklin' 8 od is therefore 
not only a new translation but. is -also ‘undoubtedly * 


.fre8 from the faults and shortcomings of previous 
- authorities. In only a yery few cases. would one wish 


' to modify his version. In the preface, when discussing 


the existence of porea-in the- ventricular septum, 
which would permit blood pasamg‘ direct from the 
right ventricle into the left, Harvey says : “Sed me 
hercule porositates nullae sunt, neque demonstrari 
possunt”, which is translated: “But, damme, there 
are no pores and it is not possible to demonstrete. 
them". It may be doubted whether Harvey ever 
used this expletive, and the translation “by Herculeg” 
given id contemporary Latin dictionaries is a more 
probable alternative and does in fact.ocour in: 
Harvey's writings. Another passage, at the end of 
Chapter 16, is more important as giving the enemy 
Occasion to blaspheme. Franklin describes certain 
veins as being ‘distributed’ to the stomach and 
intestine. The Latin verb used is not disiribuo but 
dissemsno, which is rare in classical Latin and should 
be translated not as ‘distributed to’ but as ‘spread 
over’ the gut. The rest of the paragraph makes it 
clear that the blood in these vessels is returning to 


_the heart. 


It is often stated that Harvey owes the discovery 


‘of the circulation to the work of his teacher Fabricius 


on the valves of the veins. This belief is not borne 
out .by an examination of the plan of the 1628 
volume. Fabricius himself did not discover the 
valves, which were known to Canano some sixty 
years before. Canano, however, did not publish what 
he had discovered or even write it up, but passed on 
his knowledge of the valves to Vesalius, who made 
some use of it in the second edition of the “Fabrica” 
published in 1555. In the first section of his own 
work, Harvey’s concern was not with the valves of 
the veins bub with the respiratory circle, where there 
are no valves. Having satisfled himself on the 
essential structure of this circle, he then continued his 
researches by an investigation of the systemic circle, 
and so completed his views on the circulation as a 
whole. In 1616, fourteen years after leaving Padua, he 
includes in the notes of his three Lumleian Lectures 
& passage of only eight linea, which, in spite of its 
brevity, is & clear statement of the circulation of the 
blood, to which he added the initials WH to indicate 
that the conclusion was his own. Another twelve 
years elapse before the idea is finally elaborated in 
the 1628 work. This prolonged period of gestation 
of twenty-six years gives but ‘equivocal support to 
Boyle’s description of an interview he had with 
Harvey in 1668. The great man then stated that it 
was the structure of the valves of the veins which 
first “the circular motion of the blood". 
Harvey himself, however, when studying the 

of his thought on the circulation, investigated the 
valves of the heart but ignored the valves of the 
veing. 

Harvey’s methods were simple, but, for his 
decisive. For magnification he used only a single 
hand lens, but this is not surprising since a complete 
compound microscope is not mentioned in the 
literature until 1621, and then ita performance was 
less satisfactory than a single biconvex lens, as 
Leeuwenhoek showed later in the century. Harvey 
therefore had little knowledge of histology, and he 
followed Galen in his experimental work and Aristotle 
in his descriptive and natural history obeervations. 
His comparative studies cover an extraordinarily 


450 


wide field. In the three Lumleian Lectures he men- 


tioned ‘128 types of animal life, forty-nine in his work . on 


on the circulation, and seventy-one in his volume on 


solving questions prosented by tho higher animala. 
He vivisection on a large scale, and although 
he not invent the ligation method of testing the 
ux dace lu CR E 
checking his own views on the circulation. He was 
always ready to exploit his beliefs by laboratory 
demonstrations to bis friends, and to show them that 
Nature must be studied by way of experiment. He 
was therefore prepared to reject tradition when it 
failed to survive this ordeal. He claimed to be the 
only one to oppose tradition and to assert ''that the 
blood travelled along a previously unrecognized 
circular pathway of its own". It must also not be 
forgotten that Harvey was the first to attack the 
problem of the circulation by quantitative methods, 
by which he calculated that the amount of blood 
discharged continuously from the heart m half an 
hour amounted to 500 ounces. This could not happen 
unless the stream moved in a circle. His figures have 
been condemned as excessive, but ib is now known 
that in violent exerpise the result is far greater. 
Blood capillaries were discovered by Malpighi four 
years after the death of Harvey, who, however, had 
already suggested that the finest arterial and venous 
twigs might be connected up by anastomoses. Harvey 


Historians of medicine will be deeply grateful to 
Prof. Franklin for this learned and accurate trans- 
lation of . He now joins the long and imposing 
list of eminent 1&trie scholars who have done go much 
to lighten the labours of their successors. They knew 
their Latin and were not unacquainted with Greek. 

F. J. Corn 


-GALILEO ON THE PTOLEMAIC 
AND COPERNICAN SYSTEMS 


Dialogue on the Great World Systems 
By Gáiiloo Galilei. (In the translation of T. Salusbury. 
Edited, oorrected, annotated, and provided with a 
Mrinal Introduction Prof. Giorgio de Santil- 


lana.) Pp. lviii+506. (Chi Ill: University of 
Tona.. Casnbriacs University 


Chicago Press ; 
Press, 1957.) 945. net. 
Ae ee ree Gon indc 
fümous book that was to cause Galileo's conflict 
with the Inquisition. There exists an older trans- 
lation by Thomas Salusbury, which appeared in 1661, 
but which soon became exceedingly rare. Hence the 
“Dialogue” has remained practically unknown to all 
English readers who were not able to read it m 
£ Italian. The Salusbury translation was very un- 
reliable and obscure. This did not prevent the present 


` . editor, Prof. G. de Santillana, from using it as a basis 


for his own work. Rather than prepare an entirely 
new translation, he preferred to correct the existi 
one. It is not at all easy to understand what mov 
him to this decision. He tells as himself that Salus- 
bury “every few pages .. . takes off on flights of 
maccuracy that would make one doubt of his sanity” ; 
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he wonders “what the translator would have thought 
the nonsense he had written down". 


_ on - rereading 
Nevertheless, "the Balusbury translation with ell ita 


faulta, remains better (once corrected) than any 
modern one could be”. This is a remarkable apodict- 
ical statement, which in my opinion is disproved at 
once by the excellent German translation made by 
E. Strauss in 1891. 

However, we have to accept the translator's 
choice. The more so because the result of his i 
of & bad old translation turns out to be an excellent 
new one, in which the defects of the former have 
been pub right: ib is both correct and cleer. 

Of course, the text presents its own intrinsic 
difficulties. Seventeenth-century arguments make no 
easy reading for'a médern scientist. These difficulties, 
however, are alleviated and to a great extent even 
removed by a large number of excellent explanatary 
notes, which are às many proofs of the editor's 
thorough knowledge of the history of science and of 
his admirable general erudition. He also provides a 
historical introduction, in which the deplorable tele 
of the vicissitudes the “Dialogue” caused ita author 
is succinctly told. It ia common knowledge that this 
subject has been dealt with in detail in the 
editor's recent book, ‘“The Orime of Galileo” ay d 
1955). Eus clle al dique cu 
&n interesting ''Astronomical Note Two 
Systems", by W. D. StehIman. 

The only objection to be raised against this most 
valuable book is that it is, somewhat deficient in 
references. To begin with, the reader is not told 
where he might oonsult the Italian text in & modern 
version (namely, in the seventh volume of the 
“Edixione Nazionale”) let alone that a concordance 
with this edition should have been given. There is 
no list of other editions and translations. The title- 
page of the original edition is nowhere reproduced. 
The full title is only given in a footnote to the 
trenalator's (that is, Salusbury’s) foreword, where it 
is rendered in an incorrect Salusbury translation. 
This leeds to the regrettable consequence that the 
reader remains totally ignorant of the origimal 
wording of the title and therefore is not in a poeitioh 
to establish that thro ut the whole book it is 
incorrectly rendered. lt runs: Dialogo d$ Galdso 
Galilei . . . dove ns i congreast dé quattro giornate si 
déscorre.sopra 4 due Massimi Systemi del Mondo, 
Tolemaico e Copernicano. . . . It should therefore be 
translated in an abbreviated form as Dialogue of 
Galileo Galsles . . . on the Two Greatest Systems of 
the World, the Ptolemaio and the O iom... 
rather than Dialogue on the Great World Systems. 

It must be regretted that no list of titles of the 
books quoted is given and that names of modern 
authors have been omitted from the index of names. 
I give one single example. On p. 62, n. 58, the name 
E. Strauss is given in parentheses. Who, the reader 
will ask, is E. Strauss and what has he to do with 
the “Dialogue” ? The name is mentioned m on - 
pp. 191, 240 and 284 (this, however, cannot seen. 
in an index). On the last page mentioned the irritating 
letters op. cii. are added, which only make sense if 
one oan look up somewhere what the opus is and where 
it has been quoted. Finally, on p. 299, the name 
Strauss occurs again, and it is only here that the 
reader becomes aware that Strauss made a German 
translation of the ‘Dialogue’. ‘Already quoted", the 
editor says. I must confess that I have not succeeded 
in finding the quotation; and the reader is still 
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a oF he taer tha; wok aud i your df 
publication. Yet the book in question is one of the 


most important items in the study of the subjeot.- 


To the same category of bibliographical deficiencies 
belongs the bad custom often adopted by authors 
writing in English of quoting works written in foreign 
languages by an English translation of the title, m 
which the exact original wording often can scarcely 
be recognized. This is a deplorable usage. Titles of 
books sre proper names an nad :aboold be reepénted. as 
such. They should always be given in the original 
form, to which an English translation may be added 
if necessary. Prof. de Santillana, however, quotes 
Galileo's work "Istoria e Dimostrationi intorno alle 
Maochie Bolari . ' under the laconic title “Solar 
Letters". E. J. DIJKSTHRHUIS 


AIR AND WATER POLLUTION 


Alr and Water Pollution 

The Position in Europe and in the United States. 
(Project Nos. 186 and 145. Pp. 218. (Paris: 
European Productivity Agency of the Organization 
for European Economic Co-operation ; 
H.M. Stationery Office, 1057.) 900 france; 
_ 3 dollars. 


HIS document consists of the reports of two 

groups of experts selected from several 
countries, inqluding the United to visit 
the United States to study problems of air pollution 
(Mision 186) and water pollution (Mission 145). 
As a first step in 1953, Miamon 145 visited industrial 
and other organizations in western European ooun- 
tries to obtain information m the problems of water 

in those regions. vius Baan 
d Died auk vio 
ud E P an ight dics Ed ien 

were similar to those ado in the 
United where there was little to be seen that 
had not already been studied by the Mission in the 
European countries visited. Considerable progress 
had recently been made, however, in dealing with 
air pollution in the United States and the develop- 
ments there would be of interest to European ooun- 
tries, where much remained to be done. Air pollution 
then became the main study of Mission 136, which 
spent three months in the United States in 1954. 

The first part, on water pollution, occupies about 
ninety pages and is divided into two main sections 
dealing with the legislative and with the technical 
and research aspects both in Europe and the United 
States. There are also references to international 
agreements between Huropean countries and between 
the United States and Canada. On the technical 
side, there are descriptions of the methods adopted 
in dealing with polluting waste waters at municipal 
sewage treatment works and at the many kinds of 
industrial plante that were visited. 

The second part, on air pollution, is similarly 
divided into two main sections, and there are sub- 
sections on the deleterious effects of air pollution on 
health, agriculture, and materials of construction. In 
one of four & i there is a selected list of 
. Teferences to 187 publications on the subjecta. 

Tn referring on pp. 16 and 17 to experimental work 
on the Simon Oervee-Central Electricity Authority 
process for removal of hur dioxide fram chimney 
flue gases, the statement implies that all the experi- 
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The early work was done at the:power station, but 
the experiments with the pilot plants mentioned that 
led to the multi-stage proceas of serubbing with a 
solution of ammonium salte were all carried out at 
the Fuel Research Station of the, Department of 
Scientific and Industrial Research. This should have 
been clear from the original publications to which 
reference is made. 

Another point is that i discussmg the disposal of 
trade waste waters on p. 17, it is said that “where 
treatment is required to reduce oxygen demand, it is 
advisable that the effluent involved is passed to the 
nearest sewage treatment plant possibly during the 
night when the flow of sewage is at a minimum”. 
In the experience of the reviewer, this is an excep- 
tional method that would probebly require a separate 
tank at the sewage works to receive the 
during the night for mixing later with the sewage 
received during the day. The better procedure, and 
the one usually adopted, is to discharge the trade 
effluent to the sewer at a rate roughly proportionate 
to the sewage flow, that is, at a greater rate during 
the day than during the night so as to assist mixing 
with the sewage. 

Apart from the points mentioned, the document in 
general is excellent and should be in the libraries of 
all concerned with problems of water pollution and 
air pollution. A. PARKER 


KINETIC THEORY AND GAS 
DYNAMICS 


Molecular Flow of Gases 
By G. N. Patterson. Pp.x+217. (New York: John 
Wiley and Sons, Inc.; London: Ohapman and Hall, 
Ltd, 1956.) 60s. net. 
gas dynamios, four regimes may be distinguished. 
The first is that of io flow, in which the 
and adiabatically 


diss elt de 
a transitional regrme, E the dct dder bumper 
(ratio of free path to a length characteristic of the 
problem) becomes comperable with unity, as m 
strong shock-waves or low-density flow. Finally 
comes the regime of free-molecule flow, in which the 
Knudsen number is. large, and collisions between 
molecules are uni . The first two of these 
can often be discussed adequately without reference 
to molecular structure; the others certainly cannot. 
In view of the increasing recognition of the import- 
ance of molecular structure in gas dynamics one is 
to Prof. G. N. Patterson for a book discussmg 
the effecte of this structure in some detail. 
, The first and third of the book, together 
with parts of the and fourth chapters, are 
devoted to the (mathematical) kinetic theory of 
gases. Maxwell’s velocity-distribution is derived for a 
simple gas, and Chapman's method is used for deriving 
expressions for the viscosity and thermal condust- 
ivity. Subsidiary topics treated are slip and tem- 
perature-drop at walls, bulk viscosity and relaxation 
effects. The remainder of Chapter 2 is devoted to 
isentropic motion, which is equated with motion in 
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which Maxwell'a velocity-distribution function is 
valid... An explanation is giver of the method of 
characteristics which is applied to one-dimensional 
expansion waves and steady two-dimensional flow 
PUMA Me dn aad oct DE Chapter 4 discusses 

pio flows, particularly in a shock wave and 
in the undary layer at a flat plate. Tho 
chapter ıs concerned with momentum and heat 
transfer in free-molecule flow, and the effect of slip 
and temperature-discontinuity at a wall in ordinary 
boundary-layer problems. The Knudsen number 1s 

either to be fairly large or fairly small. 
The transitional regime, in which this number is 
comparable with unity, is one in which the problems, 
though interesting, are mostly unsolved, and only 


one or two allusions are made to them. The treat-- 


ment throughout the book is mainly mathematical, 
ment. 

The book ranges over an enormous soale of sub- 
jects, and attempts to develop most of them from 
first principles. Inevitably this means that there are 
omissions and{diffculties in the argument, which are 


sometimes serious when physical explanations are |- 


concerned. A reader without previous knowledge 
could not derive from this book alone a correct idee 
as to when flow is isentropic, and his ideas on the 
relation of relaxation processes to bulk viscosity could 
scarcely be clear. He would certainly wonder how 
to interpret Fig. 16 on p. 62, and would have great 
difficulty in ascertaming what problem is being con- 
sidered in section 5.8. For such reasons as these I 
wish that the author had tried to cover less, and to 
spread hunself more on the rest. 

The book is undeniably stimulating, but to derive 
full benefit from it one needs to supplement ib by 
farther reading, for example, from the numerous 
papers to which references are given. 

T. G. Cownrima 


VITAMIN A 
Vitamin A ` 
_ By Dr. Thomas Moore. Pp. xx--645. (Amsterdam : 
- Elsevier Oompany; London: Cleaver- 


Hume Preas, Ltd.; Princeton, N.J.: D. Van Nos- 
trand Company, Ino., 1057.) 76s. 


"DEUS ee sud DavsdooE he MIRA ee 
in the long journey towards the sub-division of 
the vitamins by postulating the existence of two 
factors, Fat-Soluble A and Water-Soluble B.” 
Vitamin A was distinguished from vitamin D a little 
later, and thus it was found that ood liver oil which 
had been heated and. aerated lost all ite anti-xero- 
phthalmic and growth-promoting power, but remained 
effective in curing rickets. Biological assays, mainly 
on rate, indicated a very wide distribution of vitamin 
A-active material in plant products and animal 
products such as butter, eggs, liver and especially, 
fish-liver oils. An association between yellow colour 
and vitamin A activity was explored by Steenbock, 
von Euler and others, and it became clear that 
the plant pigment carotene was a potent source. 

in another direction, however, had shown 
that the vitamin A-active fish-liver oils showed no 
peralleliam between potency as measured by bio- 
assays and yellow colour. The vitamin A of liver 


oils was characterized by ita ultra-violet absorption - 
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and by the blue colour test which it gave with 
antimony trichloride. In 1920 Dr. Moore himself 
carried out experiments -which elegantly demon- 
strated that carotene is & precursor of vitamin A, in 
the sense that ingestion of this highly coloured 
fat-soluble hydrocarbon by animals deficient in 
vitamin A resulta in the appearance of colourless 
vitamin A in the liver. 

Im analytical methods, mainly spectro- 
photometric, led quickly to the discovery that some 
fish-liver oils were very rich sources of vitamm A, 
and also led to the recognition of a second active 
material designated vitamin A, and obtained moet 
readily from the liver oils of oertain freshwater 
fishes. Similarly carotene was sub-divided into a-, 
B- and y-isomers. Organic chemists, led by Karrer, 
Heilbron and others, established the structures of the 
carotene isomers and of vitamin A, and that of 
vitamin A, followed after & considerable interval. It 
is possible to-day to purchase synthetic pure §-caro- 
tene and vitamin A at very reasonable prices. Behind 
this is remarkable technical achievement in which 
Isler played a big part. 

x29 PA MEUS ere Deve eee ea Mi 

industry, once concerned only with ood, extended to 
halibut, shark and tunny and many other species. 
This expansion has served the by 
providing vitamm oils for human and animal prophy- 
laxis. Synthetic vitamm A and carotene are added 
to margarine to the levels found in good butter. 
The part played by vitamins A and ther aldehydes, 

; and retinene, in the formation of visual 
pigments has become fairly clear but much less is 
known concerning the ysstemio mode of action of 
vitamin A. 

The literature concerning this vitamin is now very 
large, but Dr. Moore's book is admirably selective. 
The chemistry of provitaming and vitamins A and 
various analytical problems are adequately described, 
and the author's e ience and judgment are seen 
to great advantage in a very thorough discussion of. 
the physiology and biochemistry of vitemin A and 
its provitamins. This section covers absorption, 
storage, mobilization and transfer from mother to 


` offspring, as well as biological activity in relation to 


structure. Another section deals with the pathology 
of vitamin A deficiency or exceas. This is followed 
by a long but very well-planned review of vitamin A 
in man. Chapters are devoted to special topice such 
88 vitamin A in relation to sex, and vitamm A and 
the thyroid. The final Bul ee teme C n aed 
assessment of our owledge of vitamm A. 
This is followed ys wes aia ier, 
dixes. 

This book must at once take its place as the 
standard work on a subject with many ramifloations. 
The presentation is lucid, and the author does not 
lose sight of the fact that his readers will differ 


A ‘the originator of every 
rores davere ia the dial this task he 


The book is illustrated with well-chosen photographs 
and diagrams, and each section is fully documented. 
Research workers interested in vitamin A from 
almost any angle will find in Dr. Moore a safe guide 
to the frontier of knowledge. He does not often ' 
venture far over the frontier, but the urge to do so 
can often be read between the lines of the restrained 
&nd modest narrative. R. A. Morton 
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The Mechanism of Phase Transformation In Metals 


November 1950. 
and Report Series, No. 18.) Pp. iv-- 346 -- 45 plates. 

: The Institute of Metals, 19050.) 50s. ; 
7.50 dollars. . 

ETAILS of the phase equilibria occurring in 
alloys represent a major foundation 
theory. The more diffloult task is not Bo much to 
determine the actual phase conditions at equilibrium, 
but rather the mechanism of transformation from 
one set of conditions to another. In particular, it is 
the formation of various metastable producta, en 
routs to equilibrium or under conditions that do not 
allow the normal path to be followed, that provides 
such a diverse field of behaviour for investigation. 
The presenf monograph is valuable because it 
gives in one volume a satisfactory of know- 
ledge to date, which should prove useful not only to 
those with speciflo interest in the mechanism of phase 
transformations, but also for those who merely wish 
to keep up to date in a general way. The treatment 
has been classified broadly under two headings: 
first, those changes following a nucleation. and 
growth sequence; and secondly, martensitic trans- 
formations involving, in contrast, a co-operative 
movement of the atoms. In each case & lengthy 
general review is followed by a number of shorter and 
more specific papers. Finally, there ate more than 
sixty pages of general discussion. The matter is of 
high standard and forms a sound and stimulating 
account. A. R. Banay 


Records and Research In Engineering and Industrial 
Sdence 
By Dr. J. Edwin Holmstrom. Third edition, re- 
written and enlarged. Pp. xii+491. (London: 
Chapman and Hall, Ltd., 1956.) 60s. net. 
NOHANGED im title and in theme, the third 
edition of Dr. Holmstrom’s book has been so 
substantially enlarged, and re-written 
that it could reasonably be as & new book. 
One chapter, ing with the technician as & person, 
haa been discarded, neither in title nor in content 
are the nine that remain, possibly from the 
first, at all comparable with those in the second 
edition. The first chapter, in which Dr. Holmstrom 
discusses the nature and methods of technical science, 
illustrates one of the features m which the third 
edition constitutes & marked improvement -on the 
earlier editions. It is characterized by a repre- 
sentative MAPQHUD OL to vita nE PoE 
war writings on this theme, and some thirty of the 
hundred odd additional pagee of the new edition are 
occupied by an excellent bibliography. Dr. Holm- 
strom’s reading is encyclopwdic, but although he 
makes no claim to comprehensiveness, the basis of 
his selections either in time or in extent is not obvious 
and may be misleading to a reader. It is purzling to 
find, for example, the “Dictionary of Applied Physics” 
and Kirk and Othman’s “Encyclopedia of Oheamical 
Technology” included, but not the “Dictionary of 
Applied Chemistry". Again, his references to organ- 
izations in the United States are strikingly incom- 
plete in respect of publications of the past year or so, 
that might well have been too late to be inaluded. 
There are also some surprising omissions in his account 
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of organizations in other countries—for example, the 
National Foundation for Scientific Research, Brussels, 
and the Institute for Scientifico Research in Central 
Africa. The book has been so greatly improved both 
bibliographically and in treatment of post-war 
developments that it would be & pity if readers were 
led to attribute to it a camprehensiveneas to which 
the author himself makes no pretence. 
P. BRIGHTMAN 


Realities of Space Travel : 
Selected Papers of the British Interplanetary Society. 
Edited by L. J. Oarter. Pp. 481--28 plates. (London : 
Putnam and Co., Ltd., 1957.) 35s. net. 

8 part of ita activities, the British Interplanetary 

Society publishes & journal containing articles 
relating to space-travel. A number of those which 
have appeared since 1948 have been collected in a 
single volume under the editorship of the secretary 
of the Society. The compilation forms an excellent in- 
troduction to various aspects of extra-terrestrial flight 
which should be understandable to anybody with some 
knowledge of-elementary mathematica and physics. 

Escape from the Eerth's gravitational field, 
the dynamics of propulsion and certain aspects 
of orbit theory are fully treated. The problem of 
navigation is regrettably ignored. 
^ Detailed designs of vehicles which might be used 
are rightly not presented. Attentaon is instead con- 
fined to basic features, such as rocket motors and 
wings for braking in descending through an atmo- 
sphere. The concentration on the question of what is 
possible in principle is to be commended. However, 
it might have been desirable to consider the extent 
of the practical engineering difficulties that would be 
encountered in the assembly of the satellite stations 
aff from the Moon, or in one of the other major 
projeota envisaged. : . 

The survey is completed by interesting con- 
tributions on the following : instrumented satellites ; 
meteor and coamic ray hazards ; physiological effects ; 
air, water and food supplies for a voyage ; conditions 
on neighbouring worlds. 

There are numerous informative figures and tables 
and the general production is of & high standard. 

D. R. BATES 


Introduction to Structure In Organic Chemistry 

By Prof. C. K. Ingold. . viit200. (London: G. 

Bell and Sons, Ltd., 1956.) 20s. net. 

oe Bess present volume consiste of the first four 
chapters of Prof. Ingold's larger work, ''Structure 

&nd Mechanism in Organio Chemistry" (1953). Dr. 


W. A. Waters, in & highly review of 
this earlier book (Nature, 173, 278; 1954), called it 
a “classic of scholarship". 1 deala with 


covalency, ita physical interpretation and electronic 
character, and with the interpretation of stereo- 
chemical form ; Chapter 2 with interactions between 
non-reacting molecules, and also with intramolecular 
interaction, its significance and its internal trans- 
mismion; Chapter 3 with electric dipole momenta, 
and with the physical properties of molecules ; 
Chapter 4 with the theory of aromatic character, and 
with the diamagnetic and other physical properties 
of the aromatic nucleus. The book is therefore 
essentially an exposition of the general principles of 
molecular structure with all the illustrations taken 
from organic chemistry. G. Fow nas 
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THE THREE TYPES OF EVOLUTIONARY PROCESS 
By Dr. JULIAN HUXLEY, F.R.S. 


HE three major types of process operating in 

evolution are those to divergence and 
variety, to adaptedness and biological improvement, 
and to stabilization and persistence of type. Darwin! 
before 1869 had realized the universality of the first 
two processes, and had noted some examples of the 
third, the importance and widespread occurrence of 
which was stressed by T. H. Huxley? in 1862. 
However, from then on to the end of the century 
most biologists were concerned with establishing the 
fact of evolution and the evolutionary interpretation 
of comparative anatomy, texononry:and adaptation ; 
while the perlod 1900-30 was chiefly devoted to 
eateblishing the mechanism of evolution—natural 
selection on the basis of particulate variation and 
inheritance. Only since then has attention been 
focused on evolutionary process. 

The time has now come to define the three major 
types of evolutionary process more strictly. I 
bi n d propose the terms cladogenests, anagenests, 

and stasigenssis for the processes leading to diver- 
gence, improvement, and persistence respectively. 
Cladogenssis I have taken over directly from Rensch’, 
to denote all splitting, from subspeciation through 
adaptive radiation to the divergence of phyla and 
kingdoms. Rensch? has used anagenests to denote 
advance in general organization or perfection of 
some major function: I propose to generalize it to 
cover all types or degrees of biological improvement, 
from detailed adaptation to general tional 
advance. The universality of persistence has not 
been properly recognized: I therefore propose the 
term siasigenesis to cover all processes leading to 
stabilization and persistence of types and of patterns 
of organization, from species up to phyla. 

In passing, evolutionary biology is also handicapped 
by the absence of a suitable chronological terminology. 
We still specify evolutionary time in terms of millions 
or hundreds of millions of years. This is as madequate 
as if we were forced to describe indrvidual human 
age in terms of millions of seconds, or human history 
in terms of hundreds of millions of minutes. I 
therefore suggest the term oron, simplified from 
x06voc, to denote 1 million years as the basic unit 
of evolutionary time, with derivatives such as 
kilooron for 10* years and millioron for & millennium. 

The result of evolution has been to produce a 
number of delmmitable taxa or recognizably distinct 
groups of organisms, each characterized by & particu- 
lar pattern of organization, which can be further 
grouped in a hierarchical arrangement—species, 
i families, orders, classes, and phyla. When 

ossil evidence i8 available, taxa, notably those of 
larger extent, often show succeasion and replacement, 
a once abundant group becoming replaced in ite 
successful evolutionary position Dy & later group, 
often one to which it has iteelf given rise. The 
replacement may either be total, eventually involving 
extinction as well as reduction, like that of the Archa- 
orntthes and the toothed birds by modern birds, or 

ial, involving only reduction, like that of Reptilia 

Aves and Mammalia. earlier group may 
show extreme reduction, only a few ‘living fossils’ 
surviving, as with Dipnoi, Limulus, Noutlue and 
the recently discovered archimolluso Neopilna!. 


Almost always the reduced group persiste for & 
considerable time, and often indefinitely, after the 
emergence of the new and more successful group. 
Furthermore, even the latest-evolved and most 
successful (dominant) groups show stabilization and 


defined organizational limita; for example, Aves 
since the Miocene, and Formicoidia since at least the 
Oligocene. 

Here we see stasigenemis at work. Evolutionary 
success appears to depend on the acquisition of an 
integrated plan of organization, which shows evolu- 
tionary homosostasis or stability in confining variation 
within the limita of its general pattern. Only in 
exceptional circumstances wil the emergence of a 
new stabilized pattern be possible. This applies at 
all levels. Mayr’ has shown that it applies at the 
species-level. In the ‘explosive’ period of a group's 
evolutionary radiation, many divergent subgroups 
are produced, only the better integrated adaptive 
types surviving’. At still higher levels, a successful 
group like the Reptila produced a major radiation 
of typea, but almost all remained within the reptilian 
pattern: only two lmeages, those leading to Aves and 
Mammalia, achieved a new stabilized organizational 
pattern capable of showing further major radiation. 

Intrinsic restrictions, depending on inherent proper- 
ties, may also operate to set an upper limit to the 
range of evolutionary variation possible to a group: 
for example, size and speed in crustaceans, msecta and 
terrestrial vertebrates; visual performance in verte- 
brates, arthropods, etc. Only when the unique 
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atiminated. Bome grades are 
possibly or 
emergence of man had made possible exosomatic 
evolution, and with it new materials and new types 
' of organization, could these Imite be transcended. 
Anagenesis also at all levels to produce 
the improvement of evolutionary trends of every 
scale. As Darwin clearly stated!, natural selection 
inevitably promotes biological improvement, but 
always “In relation to the conditions of life’. Thus 
the description and analysis of anagenesis must 
always be relative to the scale and nature of the 
particular trend under consideration, whether detailed 
adaptation to & specific niche, specialization for a 
particular mode of life, advance in efficiency of & 
major function such as hearing or homeostatic 
regulation, advance in general organizational level, 
or progress in the sense of advance which does not 
stand in the way of further advance’. The reduction 
or loss of certain organs can properly be called 
mo ig ar Si colas c mco der opal 


mode of life na ee D ORB B 
higher ungulates or the ‘degeneration’ or loss of 
in certain 


parasites. 

What I have oalled ‘advance’ and ‘progress’ may 
be measured or at least estimated by increase in 
control over environment and in independence of 
environmental T We may special 
technical terms for improvements of different scale 
and relevance, such as ‘advance’, ‘progress’, ete. ; 
hero I am only concerned to point oub the need for 
a Single term to cover all types of improvement. 

Oladogenesis operates primarily by a oombination 
of isolation and natural selection, with occasional 
contributions from drift and similar genetic phen- 
omens. The increased variety which it generates is 
itaelf from one pomt of view an anagenetio improve- 
ment, since (as Darwin, also clearly pointed out) it 
permits a fuller exploitation of the environment. 

a e 
phenomena of all scales from the i 
. upwards. Oleoa equo dote foren oF 
delimitable monophyletic unite, which may be called 
clades ; and is results in trends of improve- 
ment. But cladogenesis always involves some degree 
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of improvement (anagenesia) : this is most obvious 





& two-way graph with time eliminated and anagenetio 
improvement plotted against cladogenetic divergence 
(Pig. pe ak E taal Gal and 

direction of evolutionary trends will almost 
sii be oblique, the resultant of cladogenetio and 
anagenetio processes in combination. 

In point of fact, taxa are usually recognized as 
grades which have been obeervably delimited by the 
fact of their persistence. Save in the 

event of abundant fossil evidence, 
phylogeny is not observable and must be deduced, 
Bo that the phylogenetic relationships of taxa are 
much more speculative. Unfortunately, however, 
since “‘the avowed aim of a modern classification is 
to reflect phylogeny” in which ‘‘the categories are 
monophyletio"*, the conscious or more often uncon- 
scious assumption behind moet systems of claasifica- 
tion is that named taxa are or should be monophyletic 
clades, even though in their work taxonomists often 
adopt more pragmatic methods’. In practice, how- 
ever, a number of named taxa have turned out to be 
certainly or probably polyphyletio (for example, the 
‘subkingdom’ Metazoe, the ‘phylum’ Bryozoa, the 
‘order’ Teleostei’, the ‘family’ Miacidae, the ‘genus’ 
Merychippus) : they are grades, but not clades. 

In general, the implications of the three co-oper- 
ating processes of evolution have not been made 
explicit, and the fact that anagenesis and 
in combination produce delimitable gradal units has 
not been fully taken mto account. 

will have to envisage a two-way system 
of classification, which will do justice to the facta 
of biological improvement and persistence of types 
as well as to those of phylogenetic divergence’. Such 
& system must recognize that many delimitable taxa 
are simultaneously grades and clades, and that others 
are grades which may or may not also be single 
clades. This will presumably involve same new 
terminology, though not necessarily subject to the 
international rules of nomenclature. Some new 
pare eee gradal terms will be required: for example, 

otherma for Aves plus Mammalia, and Pgychoroa 
for man. This last example is illuminating. Clado- 
genetically man constitutes only the single family 
Hominidse: but anagenetically he oconstitutea a 
grade equivalent in evolutionary importance to all 
other organiams taken together. 
aio, p, 88 “Origin of Bpeaes", 5th od. Ob. 4, pp. 96, 181, 148-5; 
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SHORTENING OF LIFE BY CHRONIC IRRADIATION : j 
THE EXPERIMENTAL FACTS 


2 5 By R. H. MOLE 
Medical Research Counci! Radioblologica! Research Unit, Atomic Energy Research Establishment, Harwell, Berks 


is probably true to say that more is known af the 
biological effecta of radiation than of any other 
chronic toxicity of no chemical substance has been 
investigated as thoroughly as the chronio toxicity of 
whole-body irradiation by penetrating gamms-rays 
or fast neutrons. The moentive has been obvious: 
the very large industrial hazard during the war-time 
development of the atom bomb, and afterwards the 
increasingly widespread risk associated with the 
remarkable development, of atomic energy as a 
souroe of industrial and of & unique series of 
military weapons. o toxicity experimente in 
helical iet pig de eke Gee aum 
experimental animal and thus take years to 
Gut, cover: ith the relalively ahart lived laboretory 
mouse. The results of war-time wark in the United 
States have become accessible in the past 
few years! and work carried out in this laboratory 
is just beginning to be published’. A brief survey of 
the experimental results relating to shortening of the 
life-span may provide a few facta in a flald of current 
general interest and perhaps raise the academic 
question of how the results of chronic toxicity 
experimenta, as such, may be generalized—a question 
which needs an answer before they may be used to 
help solve the practical problem of setting safe 
limita to the environmental exposure of man to 
Experimental Methods 
Daily irradiation bas been given to animals in a 
variety of ways, for details of which the original 
reporta should be oonsulted!-'. The more important 
experimental features are summarized in Table 1. 
There were two important differences between the 
experimental arrangements of Henshaw et di? and 
Evans? on one hand, and those of Lorenz e£ al.‘ 
and of this laboratory on the other. In the first two 
sets of experiments, the animals had to be trans- 
ferred individually each day from their living cagee 
to the irradiation boxes and back again, and each 
daily dose of radiation was given in a few minutes. 
In the second two sete of experimenta, the animals 
were irradiated in their living cages, undisturbed by 
additional handling with ita accompanying traumatic 
effects, and the daily dose of radiation was spread 
over 8-24 hr. In the experimental anrmals 
were examined daily and the time of death noted. 
Post-mortem examinations to determine tumour 
incidence and the cause of death were usually made, 
- but the i 


this reason, and since shortening of life-span is often 
roonsidered the most sensitive experimental index of 
‘the toxicity of chronic irradiation, survival-time is 
the only experimental end-point considered here. 


Results and thelr Integpretation 


By chronic irradiation is meant daily irradiation 
5, 6 or 7 days a week at doee-levels which allow 


survival for at least six months. eee 
on chronic irradiation for the duration of life which 
have ever been carried out, so far as i8 known, are 
referred to in Table 1 and, where possible, shown in 
Fig. 1. ee ee of 
animals has been 88 & its 
aenrike eed dupl sco edits 
dose of radiation on a logarithmic scale. The results 
from this laboratory are shown in black symbols. 
They provide the first direct experimental com- 
parison between gamma-rays and fast neutrons for 
chronic irradiation, where the doge of fast neutrons 
was measured in terms of energy absorbed in tissue. 
The relative biological efficiency factor for the fast 
neutrons used as compared with cobalt gamma-rays 
was 13. ' 

This factor has been to the other two fast- 
neutrof experiments, w. the fast-neutron dose 
was measured in arbitrary unita and where a some- 
what uncertain conversion factor (Table 1) has to be 
used for estimating the tissue dose. In this way the 
results of all the experiments with fast neutrons as 
well as those with gamms-rays from other labor- 
atories have been plotted, usmg open symbols, 
together with our own resulta in Fig. 1. The agree- 
ment, when mice were used as experimental animals, 
is remarkable, and suggesta, in spite of the various 
uncertainties in the comparisons, that chronio 
irradiation shortens the life of mice in & reproducible 
manner. 

It should be noted that there are eight experimental 
pointe at weekly doses of leas than 10 r. or ita 
equivalent in neutrons, and that the duration of life 
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6 minutes 
* minutes 
5 minutes 
7 B hr. 

16-34 hr. 


7 16-24 hr. 





7 24 hr. 
7 24 hr. 




















© Mean survival times caloulated from data provided by Hollaender and Stapleton (1948, persona] communication) have been used in Fig. 1. 
+ Mean survival-sime of the (wo strains combined were also reported and have been used in Fig. 1 becarse standard errors were also given. 
However, ‘madison stopped when 8-30 per oemt df an aroartmental groun-was still alivo, ao: uis the mean sûrytval nee 


t Thero were real sex diffarences 
with those of the other 
The ot Hanshaw. (rof. 7) have nok boen an biotiso 
(ref. 1) have not been included a variety of reasons: his 
irradiated in small numbers and [rradisiion stopped after two years, 
ooased after two yoars when 16-36 per oent of lower 


level and oon groups were still alive and were 


1n control life-span and possibly also in the effects of irradiation. The data have been pooled to make 
the mean life-span of his controls was less than a year. The data of Bocho 


tuberculosis, his mice salmonellosis; the were 
before the end of the natural life-span ; irradiation of the rats also 


Hvana's X-ray data (ref. 2) have not been inoluded because mean survival-times wore not given. The control was not given by 
and Simmons (ref. 5). each of Bacher's (ref. 5) and Mole’s (ref. 11) with daily X-irradiation of miee, one experimental 
group survived abou’ seven months; they are omitted because no groups longer are available and because the relative biological 
effeieney for X- to gamma-rays for is not known. 
in none of these experimental groups was significantly ee cite Sees eee ce eer Macs 
different (P > 0-05) from ita control. is less ? 
The experimental results have been put down as (3) Boche (1946, 1954)! suggested that shortening 


they were obtained. More sophistica analyses of 
some of these results have been made elsewhere 5,5,1*, 
The purpose of such analyses has usually been to find 
some regularity in the resulta which would allow 
i doses smaller than, and to 


Curve Fitting 


Three curves have been fitted to the mouse 
and are shown in Fig. 1. = 

(1) The straight Ime which provided the relative 
i i factor of 13 from our second 


2) The biologist, almost aa & reflex, attempts to fit 
& ian curve to quantitative data. Such a curve 
is shown as a dashed line in Fig. 1, and clearly fita 
the i tal date very well. The meaning of 
fit 


all I 
the at weekly doses of leas than 10r., where none 


of life-span was proportional to the total accumulated 
dose, 
i — i, = kat 


where t and t, were the mean life-spans of irradiated 
and control animals, d was'the daily dose of radiation 
and b was a constant. This curve (b = — 0-04 for 
gemms-rays) is shown in Fig. 1 as a dotted line, 
which also fits all the experimental points very well. 
Curves 1 and 2 are empirical; curve 8 has some 
claim to a theoreticgl is, the idea that the 
bigger the total dose of radiation the bigger the 
effect, that is, the shorter the mean life-span. For 
daily exposures which kill in leas than six months, 
however, the converse ia found to be truet*!!, This 
is not as peradoxioal as it may seam, once the 
importance of recovery processes is ap iated ; but 
it makes date on the effects of high doses (on 
shortening of life by much more than 50 per cent) of 
little value in helping to decide which is the best of 
several curves, each purporting to describe the effects 
of low daily doses. 

Curves 2 and 8 are clearly so close together that 
over the experimentally determined range they 


algebraic similarity has a much wider biological 
significance is being investigated.) Each curve 
appears to fit all the points better than the straight 
Ime of curve 1, but this may be a ious consequence 
of experimental uncertainties. two experiments 
the exact conversion factor from arbitrary unite of 
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fast neutrons to rads is unknown (see above) and 
factors numerically different from those used (Table 
1) but just as plausible (see literature) would make 
the fit look leas good. ‘There seems to be no intrinsic 
reason why different mouse strams should behave 
identically, and the curvilmear arrangement of the 
experimental pointe may merely reflect differences of 
strain and of dose. 

Each of the second two formulations indicates that 
there is no absolute threahold for shortening of life 
by chronic irradiation. The apparent threahold sug- 
gested, by curve 1 may be thought of either as an 
absolute or as an ive threshold, depending on 
whether shortening of life is considered in proportional 
or absolute terms. If time is necessary for the effects 
of daily irradiation to show themselves, and if this 
time is longer the lower the daily dove, then an 
effective threshold must be reached at & dose-level 
which takes longer than the life-span to produce ita 
effect. If so, each ies would be expected to have 
its own threshold, and the longer the natural life- 
spen the lower this would be. The only relevant 

data are those of Lorenz e£ alt on 
chronic ‘irradiation of Pigs and these are 
. 4dmcluded in Fig. 1. The effect of 1-lr. daily was 

- possibly greater than in mice (though still not 
significantly different from ita control) and the 
apparent threshold poasibly a little leas. The differ- 
enoe in lif between mice and guinea pigs is 
probably not large enough to decide the pomt, and 
in any event there are no confirmatory date for 
guines pigs as there are for mice. 

The data for guinea pigs do show that species differ- 
ences occur. Boche! on admittedly tenuous 
evidence, that the constant k (curve 8) is af,, where 
« ig the same for all mammals. If this were true, 
the mouse data should not agree so well, since #,.for 
the different mouse strains differed. If the mean 
mouse £i, ia 600 days, a = 7 x 10-* (rather different 
from Boohe's own estimate), and this has been used 
to construct the theoretical curve for guinea pigs 
(ad, = — 0-09, curve 4, Fig. 1); the fit to the experi- 
mental points is poor. 


Nature of the Experlmental Materlal 


~ In any event, too much should not be read into 
the resulta because of the nature of the i 
material. First, the resulta have all been expressed 
in terme .of mean survival-times. This is really & 
rather unsatisfactory parameter to use, as may be 
geen from Fig. 2, which illustrates the shape of the 
mortality curve of normal control female CBA mice. 
The shape of the human mortality curve in the more 
materially .&dvanobd.-human civilizations is similar, 
but thab of mice with a high spontaneous incidence 
of leukemia may be very different*!!. The mean 
survival-time and its statistics are markedly affected 
by the occasional early deaths and no great precision 
in mean gurvival-time can be expected. A small 
decrease in mean survival-time could occur either 
because of a small increase in the frequency of earlier 
deaths or because of & small reduction in life-span of 
the upper two quartiles. Se c ee ee 
°of death in relation to duration of life is i 
order to see whether irradiation decreases aee pen by 
increasing the frequency of particular causes of death 
which kill earlier than the average, or merely by 
making all causes of déeth kill af an earlier age’. 
Second, the nature of a chronic toxicity experiment 
usually, if nob invariably, makes it impossible to 
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12 34 30 


Fig. 2 mortali 


Cumulative of female CBA mioe (four different 
control groups 1951-54). 


times plotted from same starting 
ago of 70 days 


randomize treatments and to ensure that the only 
difference between experimental groups is the treat- 
ment bemg investigated. For example, if animals 
are arranged at different distances from a source of 
radiation, the animals will - different parte of 
a room for their whole lives and it will be impossible 
to be sure that environmental temperature, humidity, 
degree of air movement and other relevant factors 
eager: de Nene ied are exactly the same 
or each different dose-group. Thus the differences 
in, say, mean survival-time between different groupe 
will be due to the differences in radistion-level 

any other relevant environmental differences. 

is not just a theoretical point. Differences of the 
order of 5 per cant in the mean survival-time of female 
OBA mice have been found during the past few years 
not anly between different 'lote' of controls but also 
between two sets of randomly chosen. controls kept, 
so far as could be, in the same environment but some 
20 ft. away from each other’. The apparent increase 
in survival-time at the lowest daily dose used by 
Lorenz e£ al. (Fig. 1) may well be due to the fact 


that the animals at this dose-level were without 
air conditioning in a different room from t the other 

including the controls. Such is to 
be expected by biologist, but tt should also enjoin 


RepHcati 

often completely impractical, oo 
particular difficulty. In fact, however, repHoation is 
almost completely lacking from the listed 
in Table 1. The logic of experimentation is that 
experiments are repeated and give the same result. 
Yet with the exception of a still unfinished investiga- 
tion!*, no one concerned with duration-of-life irradia- 
tion experimenta has ever repeated his experiment 
even onoe—for whioh there are perhaps understand- 
able reasons. The nearest to repetition so far has 
been the two i ta carried out in this lab- 


- oratory*4, where although the same mouse strain 


was used the radiation doses were different. From 
this point of view the value of Fig. 1 is to demonstrate 
that an has been done, that is, that the 
same result hag been obtained several timeg over. 
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Lastly, it should be pointed out.that in all the 
experiments considered here irradiation has been for, 
the duration of life. This may not be the most 
appropriate experiment to carry out.  Reoenttit!, 
as well as older*1*, evidence has shown that, in some 
circumstances at least, not all radiation is of equal 
value, the first of a series of daily doses having pro- 
portdonately greater effects in shortening life and 
inducing leukesmia than the later daily doses. This 
is presumably one aspect of the time factor; time 
is needed for the effects of irradiation to develop 
to the point where biological damage can be: de- 
tected414,17, and/or the reactivity of the biological 
object may change with age". But if the phenomenon 
is true of weekly doses of lees than 50 r., which has 
not yet bean demonstrated, formule which give equal 
weight to each of a series of doses, as Boche’s, cannot 
be properly extrapolated. Further, if at relatively 
high daily doses much of the radiation is wasted, Bo 
far as producing an effect is concerned", then an 
observed Imearity of response against total dose 
(curve 8, Fig. 1) may imply a decreasing ability of 
radiation to harm as the daily dose decreased. 

There has also been very little work yet on the 
problem of whether the effect of chronic irradiation 
is altered by changing the distribution in time of, 
say, & constant weekly dose. The date of Table 1 
and Fig. 1 suggest that it matters little whether a daily 
dose is given in & few minutes or spread out over’ 
many hours ; but other as yet uncompleted observa- 
tions!!! suggest that the delayed effecta of irradiation 
may depend as much on the way the irradiation is 
given as an the total dose. In these experimenta 
there was no wasted radiation: on the contrary, as 
much time as possible was allowed for the full de- 
velopment of any damage that radiation may have 
caused. Such i may give a relation 
between shortening of life and dose of radiation very 
different from those shown in Fig. 1, and indeed 
this might well be anticipated by anyone aware of 
the normal complexity of biological phenomena. 
Dose-response curves should not be extrapolated 
without fully realizing the nature of the experimental 
material on which they are founded. 


Possibilities of Extrapolation 


It should first be emphasized how unusual it is to 

pay any attention to ends of a biological dose— 

response curve. Normally, the aim of the biologist 

is to work in the middle ranges and, if irregularities 

appear at the ends, this is regarded as just to be 
ted : : 


tion. 

The current maximum permissible level of radiation 
for occupational exposure of man, 0:8 r. weekly 
(Recommendations of the International Commission 
on Radiological Protection), is indicated in Fig. 1. 

tion that this dose-level would 
shorten the lives of mice by nil, 0-02 or 0-2 per cent, 
depending on which of the three curvee deecribed 
earlier is taken to be correct. As already shown, the 
experimental data on chronic irradiation at low doses 
are not sufficiently exact to distinguish between the 
carves, and the adequacy of fit at high levels of 
irradiation seams quite irrelevant. Thus the value 
of any at extrapolation must depend on 
whether there is some theoretical reason for preferring 
one mathematical form to another. When this 
question is settled, there is the additional problem of 
extrapolating from one species to another. 
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One principle of selection often used nowadays in 
discussion on radiation as it affects mankind, 
and at first sight self-ovidently sound, is to take the 
most pessimistic assumption suggested by experiment 
or theory for the relation between dose and effect.- 
Lorenz! used & very similar criterion when discussing 
the effects of daily irradiation on the different tissues 
and organs of different species. He concluded that 
man should be considered to be as sensitive as that 
species of animal found e i tally to be the 
most sensitive. Clearly this is no absolute criterion 
as the range of species examined is widened, the 
apparent sensitivity of man must decrease. A 
consistent use of this criterion would involve denying 
the possibility of chemotherapy, or of selective killing 
by pesticides. It does not seam realistic to maximize 
pessimiam as & means of choosing the best dose- 
curve. 
most plausible reason for thinking that species 
differences among mammals in their reactions to 
irradiation are likely to be smaller than in their 
reactions to chemical agente is that the penetration 
of radiation into cells is not affected by the series of 
permeability barriers which every chemical agent has 
to pass before reaching the site of ita action’. The 
uniformity of the acutely killing dose for all mammals 
gives supporting evidence. However, the chronic 
toxicity of radiation would be expected to depend 
on a balance between the continuing damage pro- 
duced by the radiation and the ability of the irradiated 
animal to keep pace with the damage by repair. The 
ability to repair and ita rate must depend on many 
of the structural and metabolic featurea which 
distinguish strains and species, and, for this reason, 
strain and species differences in the dose-response 
curves for chronic irradiation might be expected. 
Some of the experimental facta can best be understood. 
in this way’. 

An alternative view is to assume that the chronic 
toxicity of radiation is due to processes where repair 
of damage does not occur, like genetio mutation. It 
may then be plausibly argued that the genetic 
material of all mammals is very similar, both phyaic- 
ally and chemically, and that therefore dose-response 
curves will in general be the same for all species. 
Such a view would suggest that damage should be 
proportional to total dose, as in Boche’s formula 
(curve 8, Fig. 1), and would be consistent with the 
somatic mutation theory of carcinogenesis and the 
fact of carcinogenesis by ionizing radiation. But there 
are difficulties in the way of equating damage and 
total dose, as already and really very little 
evidence in support of the mutation theory of carcmo- 
genesis. The theory is an easy one to accept; but 
even with the most recent advances in technique ite 


shortens life apart from inducing cancer, and this is 
not easy to understand in terms of mutation. 

If the results of animal experiments are to be 
carried over to man, there must either be very good 
evidence that all mammals behave alike, or sufficient 
human evidence of similarity with experimental 
animals to inspire in the process of filling 
the human gaps i experience. It will at 
least be generally agreed that experimental dose— 
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response relations which cannot satisfactorily account 
for all experimental results are scarcely worth apply- 
ing to the human case. In the absence of a satis- 
factory theory, it seems pointless to the 
enormous experimental effort required to define the 
relation between daily dose and life-span for mean 
survival-times of 95 per oent and more of the control : 
it is only in this region that extrapolation to man is of 
any particular mterest. 
See eee Iur allowing 
me to make use of unpublished material 
Boche, E: D. 1D gii cited rip NIST 
York, 1954). 
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LOW-TEMPERATURE PHYSICS IN THE U.S.S.R. 


T fourth Russian  oonferenoe on low-tem 
"iiic physios was held during July 3-8 at 
for Physical Problems of the Soviet 
Absdeiay of neon  Makoow, Six physicists 
Gus Baie, Des e Ghee TA Plan oa 
A. B. Pi from Cambridge, and Drs. R. Berman, 
A. H. and the author from Oxford, were 
invited to this meeting as guests of the Academy 
and were the only foreign visitors. 

Since this was the first meeting with Russian low- 

workers, a brief enumeration of the 
Soviet cryogenic research centres may be of interest. 
There are two laboratories in Moscow, since, besides 
the Institute of the ‘Academy, there is also a aryo- 
genic research team under A. I. Shalnikov working 
at the University.  Kapitra is the director of the 
Institute for Physical Problems, but in the past two 
years he has devoted himself to other than low- 
temperature research. Peshkov is the deputy director 
and Molkov is in charge of the section dealing with 
cryogenic engineering. Another section, in a separate 
building, carries out researth into the electronic be- 
haviour of metals and is in the charge of Alekscevaky. 
Also at the Institute there is a thearetical physica 
section of which Landau is the head and in which 
E. M. Lifshitz and Khalatnikov are senior members. 
Kharkov haa an old-eetablished ir ie laboratory, 
with Lazarev -as director and M. Lifshitz and 
Kaganov as theoreticians. Of more recent date is the 
low-tem laboratory at Tiflis, which is under 
the direction of Andronikashvili. There is another 
new éryogenic laboratory in Sverdlovak. 

At the conference, papers and discussions, except 
those by the visitors, were given in Russian; but 
the visitors were supplied with headphones and a 
simultaneous translation was i for them. 
For this translation Kapitsa had obtamed the 
services of Mr. Boris Belitzky, of Moscow Radio, who 
is a physico-chemist by training. Mr. Belitzky’s truly 
amaxing gift for rendering not only the lectures but 
also the—often heated—arguments accurately into 
faultless English made all the difference to the success 
of the meetings Bo far as we were concerned. He 
clearly lived the part of the speakers, and the visitors 


came to forget that the voice they heard was not 
that of the lecturer. Judging from adverse reporta 
on similar meetings, the value of a really good 
interpreter cannot be assessed too highly at a con- 
ference of this type. We were able to follow the 
proceedings so completely that a whole week of 

lectures in Russian never became tedious. 
n M UM ee Lee Ee 
sented at the conference cannot give any details of 
the experimental resulta or the theoretical investi- 
gations which were reported. Its object is to give 
an idea of the type of research in progreas in the 
U.8.8.R. and to provide a list of the work done by 
the various authors so that interested readers can 
apply to them for reprints or further information*. 
After an opening address by Kapitza, the con- 
ference began with a series of papers on liquid helium 
which occupied two sessions. Much of the work was 
concerned with the light isotope and with isotope 
mixtures. The viscosity of pure liquid heltum-3 has 
been measured between 0-85? and 8-2 K. by Miss 
K. N. Zinovieva, who works in Peshkov’s laboratory. 
She reported a sharp rise of the viscosity with falling 
tare below 1° K. which, however, at the 
lowest measured temperature has not yet reached 
the theoretically predicted value of T-*. Above 
1° K. a slight drop in viscosity with rising tem- 
perature ia in qualitative agreement with the theory 
of Abrikosov and Khalatnikov. It is interesting to 
note that ghe also found a alight drop in the viscosity 
Ct d F ee 
with temperature reparted by Bowers and ART his 

author seven years ago. She ascribed ( 

mrar is e is eie & siecocen a ace 
work. Miss T. P. Ptukha, working in the same 
laboratory, presented measurements of the density 
of mixtures of liquid helium-8 and helium-4 and 
deduced lambda temperatures for four concentrations 
from the break in the density curves. The Kharkov 
workers, B. N. Eselson, A. D. Shvets and R. A. 
may be found useful: Institute for 
Boienoes, E aloujakoe Shosse $3 
, Kharkov-24 ; Physio£! Institute of the Georgian 

Academy of Sis AE » Tbilusal. 
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Bablidze, have determined the lambda points of 
mixtures of helium-3 and helium-4 by the onset of 
film flow. An interesting theoretical investigation 


made by R. G. Arkhipov and L M. Khalatnikov. 
They gave the equations for reflexion, refraction and 
conversion from one type of sound into the other 
for the cases when both or only one of the phases 
are superfluid. In another theoretical paper, by 
L. P. Gorkov and L. P. Pitaevaky, the scattering of 
light in helium-3-helium-4 solutions was calculated, 
and it was shown that whereas pure helium-4 ghould 
exhibit only four lines, the spectrum of the solutions 
should contain five. A theory of the momentum 
distribution of interacting particles in Fermi systems 
waa proposed by A. B. Migdal. 

for some theoretical considerations of the 
helium fim by R. G. Arkhipov and & report on 
normal viscosity and the onset of friction given by 
the present author, the rest of the work on helium 
was with rotation experiments. Both 
H. A. Hell as well as D. B. Zekadxe and E. L. 
Andronikaghvili described oscillation experiments in 


helium, postulated by Ginsburg, has been made by 
G. A. Gamremlidze, who concludes that the surface 
of such discontinuities cannot exceed 10° 
ergjom.". A theoretical attempt to estimate the 
relaxation time of vortices in rotating belium has 
been made by Y. Q. Mamaladze who, like the previous 
author, works in Tiflis, E. M. Lifshitx and L. P. 
i discussed the scatter of rotons on the 
vortex lines in rotating helium and have postulated that 
a strong interaction must exist’ between these two if 
the theary is to explain the experimental observations. 
A good deal of the work on ivi 

dealt with the boundary canditions between the two 
states, using the Landau-Ginsburg theory sa the 
guiding principle. The corrections due to relativistic 
magnetic interactions were taken into account by 
V. L. Ginsburg and L. V. Keldysh. The first author 
also presented a paper evaluating the spread of mag- 
netic fleld around the equilibrium value in which 
superoooling and overheating might be expected. 
Closely connected with these considerations is an 
interesting theory of A. A. Abrikoaov on the be- 
haviour of superconductive alloys. The well-known 
fact of the gradual magnetic penetration over an 
interval of field values is considered as a basic 
property of the alloy rather than due to macroscopic 
i sities. Measurements of the surface tension 
between the superconductive and the normal state in 
very pure tin single orystels were reported by Y. V. 
Sharvin, who found that the observed values are of 
the same order of magnitude but somewhat smaller 
than the values predicted by the Landau-Ginsburg 
theory. The conditions for the possible occurrence 
of guperoonductivity in bulk samples of ferromagnetic 
materials were discussed by G. F. Zharkov. He 
suggests the use of flat ellipsoids of rotation with a 
large ization factor as most suitable for the 
detection of superconduotivity. 
The method of thermal waves for determinations 
of heat conductivities and specific heats has been 
employed by N. V. Zavaritaky, who investigated 
tin, aluminium and zino down to 0:15? K. Dependence 
of the thermal conduction on the shape and surface 


NATURE 


461 


conditions of the specimens was observed as well as 
an exponential rise with temperature of the speciflc 
heat in all three metals. A survey of heat con- 
ductivity work on superconductors, carried out in 
Oxford, was by the present author. B. G. 
Lasarey and A. I. Sudovtsov reported measurements 
of the volume change occurring in tin and lead when 
supercondustivity is established in a magnetic field, 
and of the discontinuity of the expansion coefficient 
at this transition. They found good thermodynamical 
agreement with the data for the effect of pressure on 
the transition of theee metals. The same authors, 
with A. P. Smirnov, have observed super- 
conductivity in thin beryllium films which had been 
deposited on a helium-cooled surface, the transition 
occurring at about 8° K. The depth of penetration 
in a very pure cadmium sample has been determined 
by N. B. Khaikin, using a high- method. 
The measurements were carried down to about 0-2? K., 
where & value of 1-5 x 10-5 om. (much amaller than 
the anomalously high value given by Hein and 
Steele) was found. fBrmilar measurements on films of 
tin and mercury have been made by Miss L. A. 
Prozorova, who concludes that the dence upon 
temperature of the depth of on is in good 
agreement with the Landau—Gineburg theory. Further 
theoretical considerations based on these resulta were 
reported by B. M. Bolotovaky. 

A general survey of the possibilities of Fermi sur- 
face investigations in metals was given by I. M. 
Lifshitm, and this was followed by & paper by A. B. 
Pippard on the Fermi surface in copper. Two 
separate sets of- measurements on the influence of 
pressure on the de Haas- [van Alphen effect were 
reported. One, by N. B. Brandt and V. A. Ventzel, 
dealt with a detailed investigation on bismuth ; 
while in the work of B. I. Verkin, I. M. Dmitrenko 
and B. G. Lazarev, xino and tin were studied as well. 
The amplitude of oscillations of susceptibility is 
decreased in all cases by the application of pressure. 
Another approach to the determination of the Fermi 
surface, through cyclotron resonance in metals, was 
discussed i by M. Y. Azbel and E. A. 
Kaner, who have amplified their former work by 
calculatmg the surface impedance as a function of 
field and temperature over a wide range of fields. 
Experimental data of cyclotron resonance in tin were 
presented by P. A. Berugly and A. A. Galkin, and a 
paper on cyclotron resonance in bismuth was given 
by R. G. Chambers. The theory of the anomalous 
skin effect in metals in the infra-red was discussed 
by R. N. Gurzhi. 

The resistance minimum in gold has been investi- 
gated in some detail by N. E. Alekseevaky and Y. P. 
Geidukov who, from resistance observations 
and measurements of the Hall effect and of the 
magnetic properties, have formed the opinion that at 
about '8 k.oersteds a change in the metal takes place 
which, however, requires further elucidation. The 
galvano-magnetio properties of bismuth, tim and 
aluminium have been studied by N. E. ; 
N. B. Brandt and T. I. Kostina. P. G. Strelkov and 
Miss I. N. Kalinkina have measured the specific heat 
of bismuth fram 0-8? to 4-4° K. and found that it is 
composed of a cubic term and a very emal linear 
term. The effect of isotopes on the heat conduction 
of dielectric crystals was discussed by R. Berman. 
O. V. Klyavin ang A. V. Stepanov gave data for 
the mechanical properties of a number of metals at 
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The last seasion of the conference dealt with mag- 
netic phenomena. The energy spectrum of anti- 
ferromagnetios near the ground-state was discussed 
by M. I. Kaganov and V. M. Zukernik. A. H. Cooke 
reported on antiferromagnetiam in some iridium 
compounds, and antiferromagnetiam in anhydrous 
~sulphates and carbonates of the transition metals 
was described by A. 8. Borovik-Romanov, N. M. 
Kreines and Miss M. P. Orlova. The work of the 
latter authors has led I. Dzyaloshinsky to a theory 
of weak ferromagnetism in antiferromagnetic crystals 
which, based on Landau's ideas, explains the effect 
as due to relativistio spin-lattice and magnetio dipole 
interactions. The propagation of sound in ferro- 
magnetics was considered by A. L Akhiezer, B. G. 
Baryakhtar and 8. B. Peletminsky, who postulate 


` that it should be possible to excite magnetic waves 


by means of sound, and that under oertain stated 
conditions this should be an easily noticed 
effect. 

Two afternoons of the conference were devoted to 
visits to the cryogenic laboratories at the Institute 
for Physical Problems and at the University of 
Moscow. An interesting historical exhibit at the 
former was the first turbine used by Kapitza in the 
liquefaction of air. Among the various research 


NATURE 


September 7; 1957 VoL 180. 


installations on show, & helium-3 cryostat in Pesh- 
kov’s laboratory was particularly impressive. In 
this mgenious device five litres (at N.T.P.) of pure 
helium-3, which forms the working substance, is 
circulated constantly. The gas condenses under 
pressure in helium-4 and is then expanded. Tempera- 
tures down to 0-8° K. can be obtained in this way 
and temperatures down to 0-5? K. can be main- 
tained constant for indefinite periods. Peshkov 
and Miss Zmovieva showed us a photograph, taken 
in this S npa in which the separation of the two 
liquid p of helium-3-helrum-& mixtures waa 
clearly visible. At the University of Moscow we saw 
besides the research laboratories the cryogenic 
teaching course, where undergraduates were busy 
with their ten experiments involving liquid helium. 
One of them was-just carrying out an adiabatic 
demagnetization. i 
The members of the conference came to know each 
other well on & whole day’s boat trip arranged by 
Kapitza. The hospitality of the Academy and the 
friendly welcome of our Russian colleagues made our 
stay in"'Moeoow & very pleasant one. The visitors 
expreesed the hope that they will be able to induce 
their hosts soon to come to Britain for a return visit. 
K. MuNDELSSOHN 


OBITUARIES 


Prof. H. O. Wieland, For.Mem.R.S. 

To-pay the manufacture of steroids for medical 
purposes is an industry. Hundreds of smentists in 
academic and industrial life are engaged in research 
on these substances. AI this activity properly began 
in Germany, and ita modern phase really dates from 
the work of A. Windaus on cholesterol and other 
sterols, which began in 1903, and that of Heinrich 
Wieland, whose paper (with F. J. Weil) on the 


preparation of the ‘stem’ bile acid, cholanic acid,- 


O,,H,,O,, was published in 1912 (Hoppe-Seyl. Z., 80, 
287). Until 1940, fundamental discoveries, mainly 
about thé occurrence in Nature and the chemioal 
structures of bile acids, toad poisons and some 
sterols and alkaloids were publiahed continually from 
Wieland’s laboratories. contributions have 
been reviewed, for example, by L. F. Fieser and M. 
Fieser (‘Natural Products related to Phenanthrene". 
Reinhold, New York). 

The award of a Nobel Prize in ‘Chemistry to 
Wieland in 1927 and to Windaus in 1928 anticipated 
our full tion of the importance of their work 
and of the-ase which would be made of it. 


When O. Rosenheim and H. King in 1982 (Chem. . 


ond Indust., 51, 464) put forward their revolutionary 
structure for sterols and bile acids, Wieland 
and E. Dane (Hoppe-Seyl. Z., 210, 268; 1032) were 
quick to see its advantages and almost at once proposed 
the formula now accepted. Wieland and his ool- 
leagues went on to show how this formule 
observations which they and the school of 
had collected for nearly thirty years. 

At that time, the structures of the crystalline 
ceatrogenic hormones which had been isolated inde- 
pendently by E. A. Doisy, C. D. Veler and 8. Thayer 
(estrone, 1929), G. F. Marrian (cagtriol, 1980) and A. 
Butenandt (cestrone, 1929) from human pregnancy 
urine were still unknown; a leap in our under- 


standing followed the demonstrations that these 
hormones were related to cholesterol and the bile 
acids. The androgens, progesterone and the adrenal 
cortex hormones soon appeared in the same pattern. 
Antirachitac vitamins D were derived fram ergosterol 
and, later, cholesterol. When Wieland and Dane 
(Hoppe-Seyl. Z., 219, 240; 1933) and J. W. Cook-and 
his associates, at the same tme, converted a bile 
acid (deoxycholic) into a powerfully carcmogenic 
hydrocarbon (methyleholanthrene), the foundations 
e mE: present-day interest in steroids had been 

Many new sterols and bile acids have since been 
discovered, and we now know that the heart poisons 
of toads and in certain plante, some plant sapogenins 
and alkaloids, as well as triterpenes of diverse origin, 
can be regarded as steroids. We have become adept 
at converting common sterols and sapogenins like 
cholesterol, dioegenin and heoogenm into known 
hormones and D vitamins, as well as into other sub- 
stances with many kinds of physiological activity. 
The principal steroids have been totally synthesized. 
Many chemical reactions of these substances can now 
be interpreted in terms of electronic theary. Wo 
have begun to understand how sterols are syn- 
thesized in vivo from simple substances like acetate 
and how sterola can give rise to bile acids and hor- 
mones. Studies of the msetaboliam of such hor- 
mones in the living body are far advanced. We grope 
towards comprehension of the significance of sterols 
themselves in living cells and of the means by which 
steroid hormones may affect celular chemical 
reactions. 

An immense amount of work remains to be done. 
No doubt fundamental changes in our appreciation 
of vital processes must follow or precede more com- 
plete understanding of the natural significance of 
steroids. 
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It ia scarcely too much to say that without the 
work of Windaus, Wieland and their colleagues, no 
such achievementa would have been possible, and no 
Buch exciting prospects would now lie before us. 
Prof. Windaus is still alive, but Prof. Wieland died 
recently at the age of ninety. 

G. A. D. Hastwwoop 


Prof. Willlam Rowan 


Da. WuruĘ Rowan, emeritus profesor of zoology 
in the University of Alberta, died at Edmonton, 
Alberta, on June 80 at the age of sixty-five. Born 
in Basle, Switzerland, on July 29, 1891, he emigrated 
to Canada m 1908. For a time he worked on a ranch 
near Dorothy, Alberta, and, in later life, often spoke 
with some pride of his prowess as a cowboy. But 
while this outdoor life fostered a latent mterest in 
biology, young Rowan’s mquiring mind found this 
mode of development too slow and he soon went to 
Britain to complete his formal education. 'Lhis was 
interrupted by the First World War. Rowan enlisted 
as & private in August 1914, and served with the 
London Scottish Regiment unti 1916. He then 
returned to his studies and graduated in the followmg 
year from University College, London, with the B.Bo. 
degree. His artistic talents began to show at this 
tame. A period of study at the Slade School of Art 
developed skills in drawmg and In future 
years his knowledge of animal life and a fine methetuo 
sense combined to produce models and sketehee of 
birds and mammals notable in particular for their 
flow of hne. He studied mumo and became an 
accomplished pianist. So strong was his love of music 
that he thought seriously of turning to the concert 
platform. Throughout his life he was never quite 
certain that he had made the right choice in following 
the path of science. 

the War, Rowan retumed to Canada to 
lecture in zoology for & year at the University of 
Manitoba. In 1920 he went to the University of 
Alberta at Edmonton, where in the followmg year, 
with the rank of associate professor, he founded the 
Department of Zoology. He remained as head of 
this Department until his retirement in 1956. He 
was a popular and stimulating lecturer, fond of using 
startling statements to shake studente from their 
mental lethargy. ` 

Of the various branches of zoology, Rowan had 
always shown a preferenoe for ornithology and now, 
establiahed ın a university ity, he 
to investigate some of the problems which had 
intri him for years. One of these was the 
migration of birds. He postulated that there is an 
inherent migratory habrb in some species of birds 
which is impelled by & hormone the production of 
which is controlled by the environmental factor of 
changing day-length. Working at times under great 
difficulties, ho kept canaries and juncoes in cages in 
his own garden and produced the first experimental 
evidence that fluctuations in day-length cause a 
cyclioal development and regression of the gonads of 
birds. This was the first step in proving the hypo- 
thesis that photoperiodiam is a controlling factor in 
the phenomenon of avian migration. In further 
experiments he attempted to make junooea sedentary 
during the normal migratory period and to reverse 
the usual direction of migration in others. The 
results of this work were presented in a thesis for the 
D.8e. degree of the University of London in 1929. 
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upon capture, treatment, release and recapture of 

birds put his work and his name upon the 
tongues of laymen throughout North America and 
undoubtedly asmsted greatly in popularizing science. 
His book, ‘The Riddle of Migration", published in 
1931, included the results of ths work and brought 
him international recognition. It also marked the 
beginning of a declme of mterest m the problem of 
migration. His scientific efforts were henceforth 
largely directed toward a study of the cychoal 
fluctustion m numbers of certain species of North 
American birds and mammals, a study which he 
felt was essential to a complete understandmg of the 
problems of conservation on the contment. In 1946 
he was awarded the Flavelle Medal of the Royal 
Society of Canada in recognition of his investigations. 
He was workmg on various aspects of animal cycles 
ab the tme of his death. 

Always a firm believer in an oligarchy of the 
intelligenteia, Rowan looked upon the eventa fol- 
lowing the Second World War as conclusive evidence 
of the depravity of . He was convmoed 
that mankind is heading towards total self-destruction 
and that it can be saved only by placing iteelf under 
the guidance of an intellectual few ; after the develop- 
ment and use of the atom bomb his prognostications 
became even more gloomy. 

Rowan's influence in the fleld of i 
ornithology will long be felt. The world-wide circle 
of friends with whom he discussed favourite subjecta 
over coffee and cigarettes will feel not only a sense 
of great personal loss but also sincere regret at the 
passing of a large heart and a fine mind. 

W. Ray SALT 


Dr. Gerald Roche Lynch, O.B.E. 


Taa death of Roche Lynch at the age of sixty- 
eight on July 8, at his home in Slough three years 
after retirement, ended a long period of distingui 
service to medical science. It also erased the name 
of the last of & group of remarkable men, including 
Pepper, Luff, Spilsbury and Willcox, who for thirty 
years in the first half of this century had been the 
mainstay of the Home Office in scientific crime 
investigation in England and Wales. 

Roche Lynch, whose father was a Kensington 
medical itioner, was educated at Bt. Paul's 
School and entered Bt. Mary's Hospital, London, in 
1905, gaining an entrance scholarship in science and, 
a year later, the prize in chemistry. This was un- 
doubtedly the turning point in his career, for while 
still studying medicme also trained in chemistry 
under H. E. Armstrong at the City and Guilds 
Institute and demonstrated in the subject at his own 
medical school. The latter appomtment brought him 
under the influence of William Willcox, who then 
lectured in chemistry, and together they were drawn 
into the practice of Pepper and Luff, no small part 
of which was medioo-legal. Qualifying in medicine 
in 1918, Roche Lyfich served in the Royal Navy 
until 1919, when he was appointed O.B.E. Returning 
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to St. Mary's as senior demonstrator in pathological 

i , he was made head of the 'pertment 
in 1926 and continued so until he retired in 1954. 
Willcox had him appointed junior to him as Home 
Office analyst in 1924 and he succeeded to the senior 
appointment four years later. 

Roche Lynch was undoubtedly happiest at work 
in his somewhat untidy-lookmg laboratory at 8t. 
Mary's where, surrounded by the svalagmitio &ocumu- 
lation of what seems years of specimens, he never 
failed to find room for another ‘most interesting 
case’, to display a penetrating grasp of ita nature 
and to keep orderly hand-written notes which were 
good enough to survive defending counsel’s scrutiny 
on many an occasion. It was fram this labora: 
that he made literally thousands of appearances in 
coroners’ and assize courte between 1024 and 1954 
to give his findings in evidence. In this he was superb, 
for he had mastered the art of extraction without 
loss of accuracy, and, though precise, he gave 
sufficient hint of thoroughneas of method and of 
painstaking laboratory care to deter defending 
counsel from pressing him far. He was a fine 
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Civil Engineering In Trinity College, Dublin : 
Prof. John Purser 


Pror. Jogs Purser, a member of a family whose 
name has been synonymous with that of Trinity 
College for many yeara, will retire from the chair 
of civil engineering in the University of Dublin on 
September 21. Prof. Purser graduated in engineering 
in Dublin in 1907, and decided to make his career 
as & teacher. He joined the Navy in the First World 
War, serving first in motor torpedo boats and later 
with a team working on peravanes. After the War 
he taught in the City and Guilds College in London, 
and later in the University of Birmingham. His 
research interests were the deterioration of structures 
in sea water, and the flow of rivers. He returned to 
Dublin in 1938, and devoted himself to teaching and 
to guiding the of the School of Engineering. 
After the Becond World War, the premises of the 
School were reconstructed and enlarged, and a fourth 
year has recently been added to the course. The 
School is for civil engineering only, and Prof. Purser 
has had the satisfaction of seeing his graduates 
sought for by works te all over the world. 
He has given freely of his time to the general affairs 
of the College, to the Institution of Civil Engineerg 
in Ireland and to the Commission of Irish Lights, 
and all these bodies look forward to continuing to 
draw on his experience and advice. 


Prof. W. Wright 


Dr. W. WzaigHT, who is succeeding Prof. John 
T Nema rar gs a E qued 
Engineering Department in the University o 
Southampton since 1954. His mam fields of interest 
have been structural a hydraulics. In 
structures he has been parti ly concerned with 
applications of the relaxation method. In hydraulics 
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analytical chemist of the older school whoge work 
in cases like that of Duff and Sydney, Violette Kaye, 
Vera Page and Sidney Fox was so sound that it 
acquired & remarkable reputation and gained him the 
respect of both the Bench and the Bar. Affection he 
did not encourage, and the Savage Club was virtually 
his sole excursion into social life. 

He examined for Branch E for the fellowship of 
the Royal Institute of Chemistry—of which he waa 
president during 1946—49, and he also examined for 


strong 


long era of service to medicine and science, to the 
fleld of chemistry—im which he wrote many papera— 
and to university life in London will mark 
him as one of the distinguished figures of 
twentieth century medical science. 

Karras SIMPSON 
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he will be remembered at Southampton for the design 
and commissioning of a large tidal model of the Solent 
and Southampton Water. Because of the need for 
two separate tidal generators at the two entrances 
to the Solent, this model proved exceptionally diffi- 
cult to bring under control, so that the complex local 
tides could be correctly reproduced. Dr. Wright was 
successful in overcoming these difficulties in the short 
time available to provide the nocessary information 
for a proposed dtedging project. 


Nuclear Physics at Oxford : 
Prof. D. H. Wilkinson, F.R.S. 


Dn. D. H. WirnxiwBoN has been appointed to the 
profeeeorghip of nuclear physics (establiahed with the 
late Sir is Bimon's support after he had 
succeeded Lord Cherwell as Dr. Lee's professor of 
experimental philosophy) st the Olarendon Labore- 
tory, Oxford. . Wilkinson graduated at Cambridge 
in 1943 and became a Fellow of Jesus College in 1945. 
For & short time he worked with the first heavy- 
water reactor at Chalk River in Canada; however, 
in the course of this or his previous work he had 
become exposed to more radiation than was good for 
him, and beck in Cambridge after the War he 
accepted, for a time, a medical injunction to keep 
away from penetrating radiations and hence from 
nuclear physics. It was during that time that ho 
started to work on how homing birds find their way, 
and he made some valuable contributions by ex- 
ploding some untenable hypotheses and by inventing 
a simple radioactive olook for ing the time & 
bird on the wing (Nature, 161, 007 ; 1948, and 
165, 188; 1950). Fortunately, his health fully 
recovered and soon he was back in nuclear physics. 
His numerous contributions range from the develop- 
ment of ingenious new measuring techniques to the 
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skilful exploitation of new theoretical concepta (such 
as isotopic spin); he was elected a Fellow of the 
Royal Society in 1950. More recently, after a year’s 
stay in the United States, he turned to the explora- 
tion of the strange particles which abound near 
particle accelerators of the highest energy. To his 
new appointment he brings a lively and versatile 
mind, a wide knowledge of physics, a gift for 
clear and vivid presentation dnd a subtle sense of 
humour. 


Chemical Engineering at Birmingham : 
Prof. S. R. M. Ellis 


Dr. S. R. M. Enn, who has been appointed to 
uei of the Daraa of Beninga, had @ wide 


university teaching. He is forty-four years of- 
and was born in New Zealand and studied in 
land University, where he graduated and o 
the degree of master of saienoe. He had 
experience in the fuel industry in Now 
before coming to Britain in 1937. Initially he 1 
connected with the Low-Temperature Carbonization 
Oil Refiery ab Bolsover, as chemical engineer on 
both the operating and design sides. He then became 
a senior chemical engineer to a chemical plant 
manufacturer, i and fabricating. complete 
chemical plante for the chemical industry. He jomed 
the Chemical Engineering at the Univer- 
sity of Birmmgham in 1947, was appomted senior 
lecturer in 1949 ‘and reader in 1955. He has been 
closely &eBociated with the Institution of Chemical 
Engineers, Midlands Branch, as honorary secretary 
and has served on a number of educational oom- 
mittee. He has played a very active pars in the 
teachmg work of the University and in research 
activities, oentred largely on distillation work, 
inodludmg vapour-liquid equilibria over & range of 
and determinations and method of operation 
of various forms of distillation plate colamms. 


Grants for Learned Journals : Dr. F. V. Morley 


Taa joint committee of the Royal Society and the 
Nuffield Foundation which administers grants made 
available by that Foundation to assist learned soientiflo 
journals has appointed Dr. F. V. Morley as liaison 
officer. The committee, presided over by Sir Edward 
Salisbury, has already made & number of grants to 
aid journals which are concerned in primary subjects 
of research. Dr. Morley’s father, Frank Morley, was 
, & Oembridge mathematician who (following & dis- 
tinguished pattern which had been set before his 
time by J. J. Sylvester) became head of the mathe- 
matioal department of the Johns MEM aTe 
and from an early age the son was 
interested in the problems attendant on the pro- 
duction and distribution of the American Journal of 
Mathematics. Writing, publishing, journaliam, and 

for all branches of research were much in the 
blood of the Morley family of Baltimore. The eldest 
son, Christo er Morley, was & publisher before he 
became well known as a writer; the second son, 
Felix, became editor of The Washington Post, and 
after that president of Haverford College ; tbe third 
eon is the present appointee of Bir Edward Salisbury’s 
committee. 

All three of the Morley brothers were Rhodes 
Scholars at New College, Oxford. F. V. Morley 
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took his D.Phil. at Oxford in mathematica, but 
instead of returning to teach in the United States 
he married and settled in England. He was on the 
staff of The Times, but left to become London 
manager for the Century Company of New York, 
and afterwards, in 1929, was one of the founding 
directors of Faber and Faber. He shared a room 
with Mr. T. 8. Eliot and, as he says, shared in the 
headaches of publishing The Criterton. In 1989 he 
was invited to New York to become a director, and 
afterwards vice-president, of Harcourt, Brace and 


' Co. In 1947 Mr. Morley (for outaide academic circles 


he has never used his academic title) returned to 
London. In 1949 he became a director of Eyre and 
Spottiswoode (Publishers), Ltd., and of E. and F. N. 
Bpon, Ltd. Dr. Morley retired from publishing a 
year ago, but ib will be seen that he has had a wide 
and varied experience which the committee hopes 
may prove of practical value to those concerned with 
the production and distribution of learned and 
specislized journals. Perhaps the best possible 
assistance’ that can be rendered to the journals 
resides in increase of circulation, if that can be 
managed without any interference with editorial 


Morley, Nuffield Lodge, Regent's -Park, London, 
N.W..1. 


Brazilian Soclety for the Progress of Sclence 

Tas annual meeting of the Brazilian Society for 
the of Beienoe was held this year during 
July 8-18, for the first time in Rio de Janeiro. The 
president for this ninth meeting was Prof. Fritz 
Feigl, director af the Microchemical Laboratory of 
the Brazilian Department of Mmeral Production. 
The i seasion, which was attended by the 
Minister of Education, opened with the reading of 4 
goodwill telegram to the Society from the British 
Association. the following days, some 294 
papers (contributed by 362 scientists) were presented 
in the various sections, and there were also nineteen 
sectional discussions. About two-thirds of the papers 
were presented in the biological or medical sciences. 
Of the remaining subjects, education, chemistry and 
physics were well represented. Evening lectures 
included talks by Prof. Walter Cruz on ‘The Social 
Importance of Science”, by Sr. Oscar Niemeyer on 
the project for the construction of the new capital of 
Brazil, and by Mr. F. M. Beatty, the acting repre- 
sentative of the British Council in Brasil, on ‘The 
British Association". There were eighteen symposia 
and discussion meetings, including & discussion on the 
functions of Brazilian scientific institutions. The next 
annual is planned to take place in São Paulo 
in July 1958. 


Association of Island Marine Laboratories 


Tou remarkable growth of interest in marine 
biology in the tropical western Atlantic was made 
apparent by & conference held April 1957 
at the marine laboratory of the University of Puerto 
Rico st Maguey, with fmancial support from the 
U.S. Offloe of Naval Research. The conference 
was attended by representatives from the Marine 
Biological Station and the Government Aquarium 
ab Bermuda, the Lerner Marme Laboratory at 
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Bimini, the Bellairs Institute of MoGill University in 
Barbados, the Oeraibisch Marien-Biologisch lnstrtut 
in Curaçao, the University College of the West 
Indies m Jamaica and the Univermties of Oriente, 
Villaneuva and Nacional and the Oflema Hidrográfica 
in Cuba, Several of these institutes are lees than 
three years old, and this was the first occasion on 
which most of the participants had met each other. 
The conference was restricted to laboratories estab- 
lished on islands in the area of reef-building corals of 
the tropical western Atlantic, which extends from 
the eastern islands of the Cambbean to Bermuda. 
Throughout this great sea area the marie flora 
and fauna and the hydrographic conditions are 
remarkably uniform, and in enoe the 
participants found a conmderable fleld of common 
interest m the problems with which they are 
concerned. 

The conference was felt to be of such value by the 
participants that & permanent Association of Island 
Marine Laboratories was established to keep ite 
members m touch with each other, to exchange 
information and to co-operate in research pro- 
grammes that affect the whole area. The Association 
hopes also to arrange visrts and exchange of experts 
in special flelds of study. A publication is to be 
issued shortly, grving mformation on the facilities for 
research affered by the member institutee, and con- 
sideration is bemg given to the founding of a journal 
to publish papers on the biology of the area. It is 
hoped to hold the next conference of the Association 
in Bermudes in 1958. Prof. D. M. Steven, of the 
University College of the West Indies, was elected 
ita first president, and Dr. Juan Rivero, director of 
the Marme Laboratory of the University of Puerto 
Rico, ita secretary. ‘ 


English Translations of Russian Medical and 
Blological Journals 
Tua Pergamon Institute, London (4-5 Fitzroy 


Square, W.1) and New York, is a non-profit-making 
foundation which has been formed for the purpose 
of making available to English-speaking scientists, 
medical men and engineers, the results of research in 
the U.8.8.R. It has the support of an honorary 
advisory council containing the names of distin- 
guished research workers from many different 
countries. The formation of the Institute was 
stimulated by the recent report of the United Kingdom 
Government Advisory Council on Scientific Policy 
(Nature, 178, 1255; 1956), which suggested that only 
about 2 per cent of British working scientista oan 
read Russian compared with 80-90 per cent who 
read French and 60 per cent who read German. As 
part of its activities, the Institute has just started 
the complete translation of & number of Russian 
medical and biological journala, the first to appear 
being the Journal of Mtorobiology, Epidemiology and 
Immunobiology (from Vol. 28, iasued in monthly ; 
annual subscription £18), Biophysics (from Vol. 2, 
eight issues per annum, £10 14s.), Problems of Virology 
(Vol. 2, birnonthly, £7 p.a.) and Problems of Hemato- 
logy and Blood Transfusion (Vol. 2, monthly, £7 
pa). The Physiological Journal of the U.S.S.R. 
(Sechenov) and Problems of Oncology will also be 
translated. 

Publication is supported oe ee al 
Institutes of Health, United States Department of 
Health, Education and Welfare. It has been possible 
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to arrange for early copies of the journals and the 
origmal illustrations to be made available from the 
U.8.8.R. with the result that lication has been 
astonishingly prompt: some of the original papers 
bear dates in late 1956. The tranalations read 

and the printing and production are of high quality. 
The bibliographies of the papers are set out very 
clearly and they show that Russian workers are 
making a lot of use of journals from Enghah-speaking 
Countries. These translations will help to make the 
transmission of information a more mutual one. 
The continued success of the scheme will depend on a 
sufficient supply of translators to carry on the work, 
and the Institute invites offers from suitably qualified 
people who would be willmg to help. Translations 
of individual papers in Ruæian, and also of some 
scientific journals, are already available from Oon- 
sulants Bureau, Ino., 227. West 17th Street, New 
York, but the Pergamon Institute has the advantage 
that it is & non-profit-making body. 


Blochemlstry of Sulphur 


"A contoqutum on the biochemistry of sulphur was 
held in May 1956 in the biological station at Roscoff, 
at which thrrty-four invited specialists from seven 
countries took part. The papers which were given 
and the discussions which followed have now been 
published - (Colloque sur la Biochimie du Soufre, 
Roscaff, 14-18 Mai 1956. Pp. 244. Paris: Editions 
du Oentre National de la Recherche Scientifique 
1956). In his mtroduction, Prof. C. Fromageot pomta 
out that in living matter sulphur oócurs in a variety 
of forms—as thiols, disulphides, thioethers and 
heterocyclic compounds, whereas phosphorus occurs 
only aa orthophosphates or their anhydrides. New 
techniques, particularly those of chromatography 
and the use of radioactive sulphur, have led in the 
past few years to a rapid increase m knowledge of 
the biochemical transformations and catalytic actions 
of substances containing sulphur. The main emphasis 
at the meeting was on sulphur compounds m the 
higher animals, though the first two sessions contained 
pepers on the sulphur metaboliam of micro-organisms. 
In the third session Prof. P. Handler dealt with the 
last stages in the oxidation of cysteine, and deecribed 
experiments leading to the unexpected discovery that 
hypoxanthine may act in conjunction with lipoic 
acid as & reducible carrier in the oxidation of sulphite 
in animal tissues. Sulphatases were discussed by 
K. 8. Dodgson and by B. Spencer and the metaboligm 
of steroid sulphates by A. B. Roy. Administration 
of inorganic hate containing radioactive sulphur 
to some of the higher animals showed that the sulphur 
ig Su rni into organio compounds in & manner 
which di according to the species of animals used 
(P. B. Pearson). Ruminante i rated inorganic 
sulphur at & rate sufficient to be of nutritional 
importance, probably owing primarily to sotivities 
of micro-organisms in the alimentary tract. This 
paper produced & lively discussion which included 
the plea that the term ‘detoxication’, with its teleo- 
logical implications, should be dropped from the 
biochemical vocabulary. Among other topios in- 
cluded in the Colloquium were the metaboliam of 
sulphur in relation to vitamins of the B group, the 
metabolism of cystamine, and enrymio reactiong 
involving thioesters. In the review copy of this 
book, pages 118-128 were omitted and duplicates 
of other pages bound in their place. 
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Indonesian Museums 


Mn. J. Irwin has recently summarized the con- 
clusions drawn during & six-month Unesco mission to 
Indonesia in an article in the July imsue of the 
Museums Journal. After a rapid survey of the 
present position, he was convinced that the most 
urgent problem was the lack of trained personnel. It 
was thus recommended that potential candidates 
should first receive a basic training course in Indo- 


or America to specislize in some particular aspect 
relevant to Indonesia’s specilo needs. Mr. Irwin 
further considered that if museum development is 
to receive substantial support from the author- 
ities it must play & positive part in the major 
national aim of fostering a consciousness of the 
Indonesian motto, ‘Unity in Diversity". To this end 
about thirty acres of land near the capital has been 
purchased for & national museum, and around the 
periphery it is planned to erect spectacular examples 
of traditional Gomestic architecture brought from 
the main cultural regions of Indonesia. Each 
of these houses is to be set in ite own botanical 
setting and furnished in ite own traditional way. 
This pert of the scheme illustrates the diversity of 
Indonesian culture, while tbe unity would be shown 
in a modern functional building sited in the centre 
of the park, illustrating the links in Indonesia’s cul- 
tural development. The whole project has been 
designed to be completed in ten years, and the 

isition of the land for 1,250,000 rupees is an 

ication that the authorities are keen to accept 
the recommendations of the Unesco report. 


Mathematics In Industry 

Tum alarming shortage of competent mathematical 
teachers in British schools is already responsible for 
a shortage of good young mathematicians available 
for industry. As the language of science, mathe- 
matics 1s a major pillar of any technological economy, 
and the Mathematical Conference for Schoolteachera 
and 'Industrialista held at Trinity College, Oxford, 
during April 8-18 was based on this brute fact. The 
“Abbreviated Proceedings” (pp. 112. London: Tech- 
nology, Times Publishing Co., Ltd., 1957. 2s. 6d.) 
therefore contains matter of national interest and 
importance, meriting the attention of parenta, 
administrators sand politicians. Industrialista ex- 
pounded their mathematical needs and the wide 
variety of mathematioal applications; research 


mathematics and technology; teachers considered 
how content and exposition of a school curriculum 
might be modifled to provide an adequate preparation 
for industrial mathematicians without thereby losing 
sight of the concept of mathematics as & part of 
general culture and education. Teachers present at 
the conference spoke warmly of the great stimulus 
and encouragement received, and hoped that further 
meetings may be arranged. 


Nature Conservancy Awards for 1957 


Tus Nature Conservancy announces the following . 


17 eaer of research studentships for postgraduate 
''/ training in ecology, tenable for periods up to three 
years ab the universities shown: Botany, Miss B. C. 
Newcastle), Miss D. O. Munroe 


Barrett 
(London), Mias C. M. D. MacDonald (Oxford), E. I. 
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Newman (Cambri , Q. A. M. Soott i 

College of North PDAS Bangor) ; dim d M 
Oherrett (Durham), L. M. Cook (Oxford), I. E. Efford 
ant J. E. C. Flux (Aberdeen), J. F. Peake 


Announcements 


Da. Nıomoras Kurt, of the Clarendon Lab- 
oratory, Oxford, is the first recipient of the Fritz 
London Award, which will be given biennially for 
distinguished research m low-temperature physica 
and chemistry as a memorial to the late Fritz 
London, of Duke University, North Carolina. 
eid pa CN Inc., industrial research con- 

t o bridge, Mass., is sponsoring the 
is us ee eee aver ee 
in 1959. 


THe next meeting of the American Association 
for the Advancement of Science will be held 
during December 26-80 in Indianapolis. Further 
information can be obtained from the A.A.A.B., 
1515 Massachusetts Avenue, N.W.,, Washington 5, 
D.C. 


Tre Plastics and Polymer Group of the Society of . 
Chemical Industry is to hold a symposium ın London 
dürmg April 15-17, 1958, on “The Physical Properties 
of Polymers”. ‘The symposium will be devoted to 
recent advances in the fundamental investigation of 
mechanical and electrical processes m polymers, and 
to the physical testing of plastics, rubbers and fibres, 
with particular reference to dynamio and relaxation 
methods. All mquiries and offers of contributions to 
the symposium should be made to the honorary 
recorder, Mr. K. H. C. Bessant, o/o The Distillers Oo., 
Ltd., Great Burgh, Epsom, Surrey. 


A oounsH-of lectures on “Observations of Die- 
locations in and Inorganic Crystals” will be 
iven in the H. H. Wills Physical Laboratory, 
niversity of Bristol, during March 24-20, 1958. 
The lecturers will be Prof. F. O. Frank, Dr. J. W. 
Mitchell, Dr. J. F. Nye, Dr. N. Thompeon and other 
research workers. Those ing can be &ooom- 
modated in Wills Hall, one of the balls of residence 
of the University. Further information can be 
obteined from the Director, Department of Adult 
Education, University of Bristol. 


An International Conference on High Polymers 
.will be held at the University of Nottingham during 
Julyj 21-24, 1958. Proceedings will be divided 
between two sections meeting mi , the 
main subjects to be discussed being: A, reaction 
mechanisms and kinetic, heterogeneous polymer- 


physical, 


and will invite the authors to 
pleted papers not later than March 1, 1958. The full 

i of the Conference, including the dis- 
cussion, will be published in the Journal of Polymer 
Sotence. 
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MATERIALS FOR NUCLEAR ENGINEERING 


HE summer meeting of the Physical Society 

‘took the form of a two-day oonference on 
‘Materials for Nuclear Engineering". It was organ- 
: ized with the help of Associated Electrical Industries 
Ltd., and was Id at the Associated Electrical 
Industries Research Laboratory, Aldermaston, during 
July 11-12. 

‘Dr. T. E. Allibone (director of the Research 
Laboratory, Associated Electrical Industries Ltd.) 
opened the conference with & general review of the 
problems encountered in finding suitable materials 
for nuclear i ing and their importance in the 


oer of materials rather than their technology, 
or the technological questions would no doubt be 
answered when the underlying physica was better 
understood. 
.. The papers delivered at the Conference could be 
classified into four groups: irradiation effecta, 
physical properties of particular metals, liquid 
metals and the structure of materials. 
Irradiation effecta were discussed in four of the 
Dr. A. H. Oottrell (Atomic Energy Research 


was due to the 
subject to movement, had to withstand stresses: at 
fairly high temperatures. The main effecta of 
irradiation were the production of vacancies and 
interstitials, structure changes, radiation hardening, 
and the generation of internal stresses. Since the 
movement of vacancies was the vital factor i 
the craep-rate, ib mi be expected that if the 
coefficient of self. i was high, poor creep 
properties would result, and he that it 
was & good idea to use materials for which the 
diffusion coefficient is lees than- 10-!* om.*/seo. 
Cottrell caloulated that the effect of irradiation on the 
diffusion coefficient kept its value less than the 
critical 10“*, and thus there was no aignificant 
change in creep properties due to this cause, as was 
in fact found in the early experimenta. Structure 
changes could be caused by irradiation ; for example 
in the uraniumjmolybdenum system, irradiation 
the structure from a-uranium + st to y-- 


uranium in the quenched alloy at 400° O. Radiation ` 


hardening helped creep properties, but usually this 
occurs at temperatures lower than those where creep 
is important. Internal streases can cause creep when 
they arise m a non-Newtonian body, and may be 
caused by thermal gradienta, growth strains, thermal 
cycling strains and swelling. Growth strains are 
- caused by a non-eubie crystal changing ita shape, 
and in a-uranium this change is an expansion in 
two directions plus contraction in & third; the 
increased creep-rate has been observed experimentally. 

Irradiation affects in insulating orystals were 
considered by Prof. R. W. Ditchburn (University of 
Reading). In order to understand the effecta. of 
pile neutrons it is desirable to study the displacement 
of single atoms to form vacancy interstitial pairs. 
This can also be done by using of controlled 
energy (about 0-5 MeV.), but local heating must be 


reduced in order to avoid partial annealing. The 
damage produced is studied by measuring the change 
of some physical property, and optical absorption is a 
particularly powerful method of investigation for it 
gives the energy-levels and the relative numbers of 
displaced atoms. For diamond, it is possible to 
investigate the displacement of single atome. Experi- 
ments showed that heating at 450° O. causes some 
annealing; at 600° C. it causes the formation of 
pairs of defects and at 900° O., after prolonged heating, 


duced fluorescence, and by this means it is possible 
to deduce the orientations of defect 

Dr. G. B. Greenough (U.K. Atómico Energy Auth- 
ority, Windscale) discussed irradiation effects in 
graphite. When it is exposed to neutrons with 
energies greater than 100 eV. at temperatures below 
150° O., vacancies and interstitials are created, which 
cause changes in the physical roperties. Thus the 
thermal and electrical oonduotivi es decrease by 


ong 
of & block of graphite also oocur due to the fact that 
the o and a interatomic spacings increase and decrease 
respectively. Annealing the graphite restores its 
physical properties, but temperatures in excess of 
1500° O. are required for full restoration. The 
annealing process, which causes the return of inter- 
stitials to vacant lattice sites, is accompanied by a 
high energy release. Dr. Greenough streased the fact 
that experimental work is somewhat difficult because 
the properties of unirradiated graphite depend on 
its method of manufacture, and thus many samples 
must be investigated. 

, Dr. R. B. Barnes (Atomic Energy Research Estab- 
lishment, Harwell) aod Dr. A. T. Churchman 
(Associated Electrical Industries Ltd.) considered the 
structural effects in solida of nuclear-induced gases. 
These, which are generally of the rare-gas type, result 
from nuclear reactions caused by neutron irradiation, 
and can cause drastic structural changes in the 
material which is used. For example, boron and 
boron carbide, both of which are brittle, fragment 
upon irradiation with thermal there bei 
Suae ene Darda: It is beli 
that in each of materials, the included gas 
diffuses b ee 80 creating & gas pressure which 
Causes crack propagation resulting in tion. 
"The beling dct of dscumenable zat dads pinay taining gas 
is quite different from that of brittle materials. 
From experiments on irradiation of beryllium by 
40 MeV. «-particles producing helium, and of uranium 
by thermal neutrons, when the rare gases xenon and 
krypton are among the gaseous products, it was 
concluded that at low temperatures large quantities 
of the inert gases can exist in materials without 
causing an appreciable ‘ncrease in volume. i 
permits the precipitation of the gas into bubbles if 
the material is ductile, or it cracks if it is brittle. 
The size and number of bubbles or cracks are determ- 
ined by the presence of nuclei, the diffusion coeff- 
cient and the solubility of the gas. It was found that 
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the increase in volume caused by bubble formation 
depended upon the distribution of the gas, and that 
if the bubbles were amall and numerous the gas was 
contained at & very high preasure and the resulting 
increase in volume was small. But if the same amount 
of gas was distributed in a few large bubbles, & large 
volume increase resulted. Such increases in volume 
could be troublesome in a reactor since, for example, 
it may cause splitting of the fuel can, allowing corro- 
sion, or impeding the flow of coolant. 

The physical properties of icular metals were 
dealt with in two papers. . G. C. Ellis (Atomic 
Weapons Research Establishment, Aldermaston) 
delivered & paper on beryllium and in particular 
discussed the problem of ita brittleness. This metal 
has attractive nuclear and high-temperature proper- 
ties, but the main difficulty in ita use is ita relatively 
low ductility. Mr. Ellis reviewed the metallurgy of 
beryllium and considered the methods of producing 
the ductile metal by controlling the grain orientation. 
He considered that a considerable improvement might 
be obtained by removing interstitial solute impurities. 
However, the problem of purification, especially on & 
large scale, was likely to prove very difflcult, but he 
suggested that there was sufficient justification to 
make tbe necessary effort. 

The physical properties and alloying behaviour of 
plutonium were discussed by Dr. M. B. Waldron 
(Atomic Energy Research Establishment, Harwell). 
He streased that the two most distinctive features of 
plutonium were its radioactive toxicity, which with 
ite inherent difficulties alowed up the progress of 
research with the metal, and ita allotropic behaviour, 
for six different forma of the metal have been identi- 
fled. The relative stabilities of the various forms are 
of particular interest. Although certain similarities 
existed between plutonium and uranium phase 
diagrams, to assume direct analogies between the 
two was very dangerous. Dr. Waldron produced 
data on the specific heat at low temperatures and on 
dilatometric studies. Of particular interest was the 
negative coefficient of thermal expansion of the face- 
centred cubic 3-phase. This is unique for a metal 
with an isotropic orystal structure and emphasized 
the abnormal behaviour of the plutonium atom. In 
the discussion on the paper, Dr. E. Dempeey (Atomic 
-Weapons Research Establishment, Aldermaston) 
contributed data on the Young’s modulus and 
oxidation properties of the metal. 

During the course of the conference it was evident 
that the subject of liquid metals was very important, 
and three papers were read on various aspeote of 1b. 
Dr. B. R. T. Frost (Atomic Energy Research Establish- 
ment, Harwell) delivered & paper on the wetting of 
solida by liquid metals. He outlined the role taken 
by liquid metals in reactor technology, and stressed 
that in all the fields of use, wetting problems arise. 
This usually means that it is neceasary.to know the 
condition at the interface between the liquid metal 
and the solid metal under consideration. Definitions 
of wetting are usually given in terms of the contact 
angle 0, and for metallurgical application it is con- 
venient to use 0=90° as the dividing line between 
‘wetting’ and 'non-wetting. It depends on the 

of solid and liquid surface tensions, or m 

| words on the degree to which tbe solid and 
D | Aiguia interact. For & quantitative understanding of 
the process of wetting it is necessary to measure the 
surface tensions of the solid and liquid, and also their 
interfacial tension, and Dr. Frost gave an account 
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of the various methods of measuring theee quantities. 
He discussed the inducement of wetting by the 
addition of elementa (wetting ts) to the liquid 
metal, and mentioned the part that fluxes can play. 
As particular examples of the problems encountered, 
he mentioned the wetting of particles m slurries 
where the liquid metal acta as a fuel carrier, the 
wettmg of surfaces in an electromagnetic pump, 
wetting during brazing, and also the problem of 
corrosion. . 

A special type of corrosion is mass transfer, whi 
was discussed in a peper by Dr. A. K. Covington, 
Dr. G. A. Geach and Dr. A. A. Woolf (Associated 
Electrical Industries Lid.). It is a proceas whereby 
liquid or vapour takes up a solid at one pomt by 
chemical reaction or solution, transfers it by mass 
flow to & point where conditions differ and there 
allows it to be re-depoaited. This deposition may bea 
consequence of change in temperature or it may be 
due to chemical reaction with another material. Mass 
transfer can be one of two Thermal gradient 
masa transfer arises when & liquid metal is confined 
in & solid metal system subjected to & temperature 
The difference in solubility of the can- 


peratures 
and precipitation in the colder partions, with subse- 
quent rapid blockage of the system. Ways of 
reducing such transfer were discussed with D 
reference to the formation of inhibiting layers of 
zirconium nitmde an steels. Isothermal mass transfer 


compound or solid solution on the leas soluble metal. 
For example, aluminium has been observed to transfer 
on to the surface of pure iron, causing the formation 
of FeAl. As in the inhibition of thermal mass 
transfer by zirconium nitride, the presence of free 
nitrogen in the iron may prevent transfer of alumin- 
ium probably by the formation of an aluminium 

The third per connected with liquid metals was 
that by Mr. Fe 8. Hilditch (British Thomson-Houston, 
Rugby) on the 


scale application to power reactors, and for bismuth 


the choice lay between the do. conduction pump 
with homopolar generator and the low- ancy 8.0. 
conduction pump with separate ormer, or 


ly the rotating-magnet induction pump. 
owever, for sodium and sodium potassium alloys, 
whare the resistivity was lower, the flat or re-entrant 
annular type of lmear induction pump was 
favoured. 
The structure of materials was dealt with in two 
Dr. J. Friedel (Ecoles des Mines, Paris) 
discussed possible pauses for alotropio transforma- 
tions in the heavier elements. He first compared the 
behaviour of these elements with those of the first 
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period transitional metals. - In the period commencing 
with francium and extending to americium, a big 
drop in the melting point occurred at uranium, 
while very complicated crystal structures existed for 
those elements showing allotropy. This waa due to 
the presence of homopolar i binding 
caused by the filling of the f-abella aa well as the d- 
-and s-shells. In uranium, this operation of both d- 
and f-states gave rise to an unsymmetrical crystal 
structure, while on heating the d-bonds were broken, 
causing anomalies in the linear expansion, abnormally 
vee ls ae ae 

pera Mia Reti structure to B- and y-uranium. 

um existed in only one form with & peculiar 

double hexagonal close-packed orystal structure, 
indicating the ing of & rare-earth behaviour 
with the electrons not forming bonds but 
in independent shells. Thus Dr. Friedel 
NAE: Rena FI sane (ese: NIB cs 
had a structure similar to the transition metals, with 
a mixture of d- and f-orbitals giving rise to directional 
homopolar bonding, while for plutonium and ameri- 
cium the structures were more analagous to the rare 
earths, with the electrons in the f-shells predominating 
over thoee in the d-shells. 

Some aspects of structure and solid solution were 


The alloymg 
behaviour of uranium was discussed with the view of 
its behaviour empirically. There was 

negligible solubility in the complex a- and B-structuros 
and in the body-centred cubic y-structure; it was 
restricted to the ‘transition elements (Group IVA 
onwards). The Hume-Rothery size factor rule was 
obeyed. for the elementa of the first two long periods, 
but this is not so for elements of the third long 
and the reason.for this is not yet understood. 
ranium forms a large number of compounds, but it 
seems remarkable that, apart from those with a special 
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size factor, no compounds are formed with elementa 
of lower electronegativity. The compounds formed 
cannot be accounted for on the basis of electron 
compounds, for the effective valency of uranium is 
uncertain. 

The conference was concluded with a talk by 
Bir John Oockoroft (Atomic Energy Research Estab- 
lishment, Harwell) on the place of metallurgical 
development in the atomic pee Future 
reactors would require fuel elements operating at 
higher temperatures, with higher heat ratings and 
burn-ups than those at present in use. Ratings 
could be increased. in two ways. The surface area 
to volume ratio of the fuel element could be increased 
by using clusters of thin rods or plate fuel elementa, 
but these were limited by fabrication probleme or by 
the increase in the ratio of canning material to fuel. 
Again, the fuel element temperature could be 
Increased, but this causes swelling in metallic uranium 
at 550—800? O. This difficulty could be overcome by 
pas lage cent molybdenum alloy, but such a 

ying is too high for thermal reactors, 
Tre yt We applicable for une ia gb actos 


as fuel, but these have their difficulties. With such 
oe temperatures, beryllium cans are 
required and experiments have been carried out to 
test their ability to withstand such temperatures. 
Loon OM E M a 
the rating. to 5-10 MW. ton compared with. 
1-3 MW. per ton for the Hall reactor. Sir. 
John mentioned the more advanced reaotar types— 
the Dounreay fast reactor, the high-temperature 
gas-oooled reactor and the liquid fuel reactor—and 
concluded with a consideration of other problems, 
including those of irradiation damage of the steel 
Preesure vetsels, and stress corrosion difficulties. 
T. E. ALLIBONE 


THE CHEMISTRY. OF TERPENOID COMPOUNDS 


SYMPOSIUM on recent advances in the chemis- 

try of terpenoid compounds, organized by the 
Ohemical Society, was held in the Cheznistry Depart- 
ment, University of Glasgow, during July 11-12. 
A marked feature of this symposium was the 
emphasis placed on ideas and methods which had 
scarcely entered the fleld even as late as 1950. 
Terpene chemistry was the first chemistry of natural 
producta in which a wide range of related substances 
was examined, and the emphasis for many years was 
on structures. The first great generalization was the 
“isoprene rule’, which has recently been expanded 
into the 'biogenetio isoprene rule’, and nowadays it 
is evident from the conference that chemists aro nob 
content merely to determine structures but wish to 
correlate these structures with those of the isoprenoid 


physical methods for ‘suggesting probable structures : 
infra-red and ultra-violet spectra and optical rotatory. 
determinations are some of tha chief tools used. 
Attempts at total synthesis of terpenoid compounds 
were described in only two papers. 


The attendance at the symposium was inter- 
national, with representatives from several countries ` 
including Australia, Canada, France, Great Britain, 
New Zealand, Switzerland and the United States. 

The first paper, on the structure of tbe seequiterpene 
ketone zierone (Prof. A. J. Birch, D. J. Collins, 
R. P. Hildebrand, A. R. Penfold and M. D. Suther- 
land), is an example of the use of newer methods based 


. largely on absorption spectra. The substance is a 


derivative of a new natural azulene, and the chief 
method of structure determination was by dehydro- 
genation, by methylation at the carbonyl group and 
adjacent to ib and deh tion, and then a 
solus sdlicet prag NE Bome 
probable conclusions can even be reached as to the 
stereochemistry of the whole molecule by & study of 
the spectra of dihyd ierone diol produced by osmio 
acid oxidation. is chiefly notable in that 
heas de open one dts aoe 

from the normal head-to-tail linkage. In 
connexion also Prof. F. Sórm discussed the structure 


with one reversed unit, the former a 


b. 
/ 
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spiro-diketone with e regular linkage, which by migre- 
tion reactions of known type could be rearranged 
to an isocadalene derivative. It is suggested that it 
might in fact represent the type of linkage between 
the two series. The use of spectra was again well 
illustrated in & number of oonnexions, but notably in 
the observation that the infra-red of the 
fully reduced acorone showed the compound not to 
belong to any known series of bicyclic sesquiterpenes. 
A paper by Prof. W. Cocker illustrates another 
aspect of the effect of light: its ability to isomerize 
some substances to interesting structures of higher 
energy-level. In this case the product obtained by 
irradiation of gantonin in aqueous solution and ita 
transformation producta were discussed, and it was 
concluded thst the initial product contains a cyclo- 
propane ring. Among other use of spectra, the 
infra-red adsorption was used for counting the num- 
ber of methyl groups t. It is an interesting 
i Us to hw far similar reaotions in planta 
possibly catalysed by other substances may explain 
the production of ‘improbable’ compounds of this 
nature. Work on irradiation of santonin is proceeding 
in &b least three other laboratories, and the sym- 
posium has no doubt facilitated the correlation of 
thee» researches. Other irradiation work was later 
reported by Dr. G. Büchi. 
In a not too distantly related field, Dr. F. J. 
MoQuilin considered the autoxidation of seequiter- 
penes of the eudesmane series containing an af- 


unsaturated ketone system; similar X were 
obtained by the use of alkaline hate. With 
carboxyl groupe in the correct position rings 


by the configuration of the side-chain. 

A number of problems of triterpene structure were 
presented. Prof. E. R. H. Jones (with T. G. Halsall, 
W. J. Dunstan and H. Fazakerley) discussed the 
chemistry of hydro and concluded that it 
is pentacyclic, but they could not relate the nucleus 
to & known series. It is thought pomibly to be 
related to zeorin. All the standard methods, including 
optical rotatory dispersion, were used in this work. 
Prof. Q. Ouriason (with P. Crabbe, T. Takabashi and 
M. Palmade) used clasaical-type methods to elucidate 
the structure of di l This was converted 
to a steroid-hormone analogue (88: 14«-dimethyl-18 


nor-nortestosterone) which is biologically completely . 


inactive. It was suggested that this is due to distor- 
tion by axial 8 : 18-methyl groups. The structure of 
kAtonic acid (Sa-hydroxyolean-12-en-29-oio acid) was 
elucidated by Dr. F. E. King (with J. W. W. Morgan) 
by relaimg it to the B-amyrin series. The authors 
appeared not to know whether to be pleased with 
a comparatively solution of the problem or 
disappointed that something more fundamentally 
novel was not involved. 

Prof. H. Erdtman (Stockholm), who was presented 
with the Flintoff Medal for his achievements in the 
field of chemical botany, considered very carefully 
possible uses of chemical constituents in taxonomy. 
The chief note sounded was of hope, tempered with 
caution, but obviously a great of work must be 
dane before firm conclusions can be reached. 

A totally different aspect of the subject was treated 
by Prof. E. Wenkert (with B. G. Jackson), who 
discussed the problems encountered in synthetic 
work in the tricyolio diterpene field. Although the 
original aim was not completely achieved, Prof. 
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Wenkert in characteristic fashion turned to advantage 
apparently incidental observations to provide a 
reductive (lithium-ammonia) method for the hydroly- 
Bis of hindered esters, and in a brilliant exposition 


; extended his biogenetio theories in postulating valid 


analogies . between Friedel-Crafts reactions and 
biogenetio processes. 

Another synthetic problem was discussed by 
Prof. R. A. Raphael in considering a most ingenious 
example of the indirect approach in work designed 
to lead up to the total synthesis of iridodial and 
related substances. 

Natural di were not neglected. T. G. 
Halsall (with J. D. Cocker) described the structure 
and stereochemistry of labdanolic acid and discussed 
ie Puwihle Doae ouis Bets o E DO 


The structure of the complex bitter principle 


carbon atoms or a diterpene plus six carbon atoms. 
It contains a furan ring, two carbon rings, two lactones 
and probably two other ether (epoxide 7) rings. 
Several of its complicated reactions were formulated 
in a reasonable manner, and a race is now anticipated 
between organic chemists and X-ray orystallographers 
for & final solution. 

Some extremely energetic three-dimensional musical 
chairs was involved in three papers dealing with 
very complex ring-struoctures. the basis of this 
work there is certainly no need for natural-product 
chemists to be apologetic about their ability to deal 
with reaction mechanisms. Prof. A. Buchi confirmed 
the structure of ‘carvone camphor’ obtained by 
illumination of carvone, and showed that it contains & 
cyclobutane ring the presence of which leads to most 
interesting ta. Prof. K. Wiesner (alka- 
loids from Aconitum napellus) and Prof. R. C. Cookson. 
(with M. E. Trevett) (delpheline) showed that terpene 
chemists will in future have to take into account the 
chemistry of nitrogen. The beautiful and complex 
three-dimengional networks discussed require a three- 
dimensional mind to cope with them. The reporter 
was feeling two-dimensional at the time. 

The use of infra-red spectra in all the preceding 
work was appropriately emphasized by Dr. R. N. 
Jones, who discussed a new method for use with 

tities. He also described some potential 


enjoyable social occasions were also provided: a 
dinner in the beautiful loch and hill country of 
Aberfoyle, and a Socttish evening with Scots songs 
and dances and other charactemstio Scotch ucts 
was attended by kind invitation of Imperial Chemical 
Industries (Nobel Division). The organizing com- 
mittee is to be congratulated, and thanks are 
. A. Payne, the local representa- 


tive of the Chemical Booclety. A. J. BrgokR 
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SCIENCE TEACHING AT KING’S COLLEGE, TAUNTON 


N July 6, H.R.H. Princess Margaret opened a 
new science block, consisting of four Jabor- 
atories, two preparation rooms and a science 
library, at King’s College, Taunton. Incorporated in 
the front of the new buildmg is a memorial gateway 
to those Old Boys of the College who gave their 
lives in the Second World War. 
There ia in the nature of the memorial a special 
- significance for those connected with the College, for 
King’s was probably the first school in Britain m 
science was seriously taught. The person 
responsible for this early start was the Rev. William 
Tuckwell, headmaster of Taunton College School, as 
the school was then called, during 1864-77. When 
Tuokwell waa first appointed head, the school was 
situated in the old buildings erected in 1522 by 
Bishop Fox. They are now Tauntan’s municipal 
buildings. Within & year of his acceptance of the 
post, Tuckwell had bought the land where the school 
now stands, south of Taunton. The site was acquired 
in 1865 and the new buildings opened m 1870. 
Tuckwell had introduced the teaching of physical 
science in 1865 and he built his laboratory in 1869. 
An eminent botanist and a scholar of English 
literature, Tuckwell wrote books on both these gub- 
jecta, and, during his term of office as headmaster, 
delivered & course of publio lectures and read papers 
on the teaching of science before the British Associa- 
tion. His revolutionary ideas met with much 
reactionary opposition among the claasicall pre- 
judiced. In his paper “Science-teaching in oole”, 
read before the British Association at Exeter in 1869 
(which was published in the first issue of Nature, 
November 4, 1869) he stated, referring to his science 
"pupils, ". . . they wil pass out into the world 
immeasurably superior to their con ies who 
know not science, with doors of know opened 


which can never again be closed; with a fund of 





Fig. 1. Memorial Gateway and entrance to new sacenoe block at King’s College, Taunton 


reeouroe established which can never be exhausted ; 
with minds in which are cultivated, as nothing else 
can cultivate them, the priceleas habite of obeerva- 
Hon, of reasoning on external phenomena, of 
classification, arrangement, method, judgment”. 

Tuckwell held that the syllabus should include two 
years of mechanics, two years of chemistry and one 
year of botany, and that any further time at school 
should be spent studying physiology. He recom- 
mended that three hours of science should be taught 
each day. For the teaching of mechanics, he main- 
tained that the neceasary apparatus should include 
". . . & good air-pump, a set of pulleys, models of 
the force-pump and the common pump"; using 
88 a text-book Newth's “Natural Philosophy”. He 
took his pupils on visita to various ‘manufastories’, 
because he believed that they ought to have practical 
knowledge of the application of this apparatus in 
everyday life. 

For chemistry he considered a laboratory essential : 
"5... No matter how rough or shabby & room, so 
that it will be well ventilated, have gas and water 
laid on, and will hold from sixteen to twenty boys Pe 
His benches cost about £4 each. “... The general 
laboratory stock, including a still, & stove or furnace, 
gas jars, & pneumatic trough, a per stock of 
retorts, crucibles, tubing, eto., and the 
chemicals will cost under £12. Fach peir of pupils 
must have also between them a set of test tubes, a 
washbottle, a spirit lamp . . . and twenty-four bottles 
of test solutions, while each boy has his own blow- 
pipe, tripod and stand, pestle and morter, and three 
beakers. These will cost each boy about eight shillings. 
-.. The text-book used should be Roscoe’s, or 
Williamson’s, and a large black board is quite indis- 
pensable . . .". 

He such books as Lindley’s ‘‘Descriptive 
Botany" as a text-book for botany ; and for botanical 
experimenta, he thought that 
"...every boy should be furnished 
with & small deal board, a lens, and 
a sharp knife ... Flower trays... 
should be kept constantly in use 
- . - Their cost per tray, holding 
eighteen bottles, is under two 
shillings . . .". He also deemed it 
necessary to possess a skeleton, the 
cost of which he estimated at £5. 

Tuckwell also thought that 
schools studying science should 
have a set of meteorological in- 
struments, which he estimated 
would cost between £16 and £20. 
Also he suggested that a special 
collection of soientifló specimens, 
such as minerals, foasila, zoological 
specimens and physiological prep- 
arations ; the driest corner of the 
room he assigned to the herbarium. 
He recommended a small library 
and & botanical garden. 

He probably put some of these 
ideas into practice even when 

(Oontinued on p. 489) 


room should be devoted to the - 
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BRITISH ASSOCIATION MEETING IN DUBLIN 


TECHNOLOGY AND WORLD ÄDVANCEMENT* 


By Pro. P. M. S. BLACKETT, F.R.S. 
2 - President of the British Association 


I 


OIENTISTS have often been reproached for not 

concerning themselves sufficiently with the effects 
—for good or ilk—of their discoveries on society. 
This charge oan soarcely be laid agamst recent 
presidenta 'of the British Association. Most of my 
- illustrious predecessors of the past decade have dealt 
ın one way or another with the impact on contem- 
porary society of the vast eruption of ecientiflo and 
technological discovery, which is by far the moet 
historically significant facet of our epoch. 
. Last year a ial committee was appointed by 
the Council of Association to re-formulate the 
Asneoolation'a objectives in the light of present-day 
conditiona—so different from those of 1881, the year 
of our foundmg. One of ita recommendations was 
that still more streas should be laid on the social 
co of modern science and technology. I 
think that this advice is wise. However, I cannot 
deny that to follow it is to risk becommg contro- 
versiaL I do not mean controversial over matters of 
scientific fact and theory, but controversial in a 
plain politioal sense. 

For in solence and technology lies the key to 
wealth ;- and the creation and distribution of wealth 
are the warp and woof of the many-patterned texture 
of politica. Many scientists and i us be 
quite frank about it—have in the past deliherately 
avoided thinking more than they can help about the 
- social consequences of their collective achievements : 
just because, to do so, would sweep them into the 
troubled waters of political controversy. Some of 
our scientific predecessors were far leas inhibited. It 
is worth recalling the forthright dictum in 1802 of 
the young Humphry Davy: ‘The unequal division 
of property and labour, the differences of rank and 
condition among mankind, are the sources of power 
in civilized life, its moving causes and even its very 
soul". Davy, who has been called the major prophet 
of the new class of applied scientist, had no scruples 
about expressing his views on & major problem 
of his day. I will try to emulate his forthrightnees in 
expressing my views on what seems to me to be the 
major and very different problem of ours. 

Tt has often been held that the development of 
natural science and technology gives rise to political 
controversy only because of the of the 
social sclerices. If the social consequences of tech- 
nology, and mdeed the problems of society in general, 
could be studied with the same objective impartiality 
which has worked such miracles in the ical world, 


| then, go it is much of the sordid controversy 
of politics could avoided. , 

* Presidential address deilvered in Dublin on September 4 and 
appearing in the September lasus of the Adeenerment of Solsnos. 


This is lees than half a truth. While all will echo 
Lord Adrian’s plea at Oxford m 1954 for a more 
rapid development of the social sciences, one must be 
clear about their limitations. The facta discovered 
by social scientiste—includmg eoonomiste—and the 
theories which they elaborate, cannot by themselves 
defme the objectives of social policy : what the goals 
should be must ultimately rest on a judgment of 
values by individuale. Such judgments of priorities, 


grammes. . 

- When technological advance imcteases & nation’s 
power to produce wealth, how should this be used ? 
How much should be devoted to more material 
goods end how much to more personal leisure and to 
gracious living; how much to providmg greater oon- 
sumption now and how much should be set aside for 
the future; how much to greater opportunity for 
youth and how much to greater ity or luxury 
for old age ? How and to what extent should different 
kmds of ability and enterprise be rewarded ? ‘The 
social scientist can aesist us to think rationally about 
such alternative uses for our material wealth and 
may help us to attain any end we choose ; he cannot 
make the choice for us. ; 


IL 


Though few to-day in the rich Western world are 
naive enough to think that an increase of material 
wealth necessarily results in a corresponding increase 
of human happi and personal fulfillment, yet few 
would deny validity of using & nation’s material 
wealth as a measure of its ial welfare. 

One of the most striking features of our contem- 
porary world is the very uneven di on of 
material wealth. Leaving aside the countries in the 
Soviet orbit, as needing separate discussion which 
will not be attempted, we have at one extreme the 
highly industrialized countries of Europe and of 
North America and Australasia, with, in round 
figures, & population of 400 million, and an average 
moome a head of £800 a year (at 1949 prices). For 
Europe alone the average is £200 a year. Within this 
group of relatively rich Western countries there is, 
of course, & wide range of average income, from one- 
third to more than double the average. Three hundred 
years ago, the pre-industrial ocountmes of Europe had 
& Teal income & head of not much more than one-tenth 
of what rt 18 to-day. In the past half-century their 
wealth has been increasing at a rough a of 
nearly 2 per cent a head every year, thus i 
in rather leas than years. This huge and his- 
torioally "rapid rise in individual wealth has been 
accompanied by a very large rise in population. 


474. 


In marked contrast to the rich West are the still 
pre-industrial] countries, particularly those of Ama, 
Africa and South America. Those—excluding Soviet 
Ohins—have a population of some 1,000 million 


people and an average moome of about £20 a year a , 


head, that is, one-tenth that of Europe and a stall 
smaller fraction of that of the West as a whole. 
Moreover, this low income does not on the a 

seem to have increased mùch during the past three 


centuries and may at times have fallen, despite the, 


revolutionary unprovements m world technology as a 
whole during this period. It seems from such 

that 300 years ago the standard of life in at least the 
most advanced nations of the East, such as Chma, 
India or Persia, must have been aa high as that of 
Europe. The gap now of ten to one in favour of 
Europe is of quite recent origin and is due to the 
sudden advance of the West, mainly in the past 200 
years, whereas the Eastern countries have remained 

nearly static. : 

^ . Eoonomiste have recently been turning their atten- 
tion to the complex historical causes which lead a 


, three-quarters 
or more of the population may be engaged ın agri- 
culture, and wealth tends to remain constant or rises 
but slowly. Savings and gross investment are low, 
some 5 per cent or leas of the national income, that 
is, only about enough to maintain & static economy 
by paying -for the depreciation of existing wealth. 
After ‘take-off’, savings and gross investment rise 
until some 15 per cent of the national mcome is 
. available for groas investment, leaving around 10 per 
oent for net new productive investment. On the 
average in the West to-day such new investment 
resulta in & rise of total income of about 8 per cant 
a year. Allowig for the population tise of some 
l per cent, this gives an increase of wealth a head 
around 2 per cent a year. The fraction of the 
population engaged in agriculture steadily falle as 
social development and industrialization proceed, and 
agriculture “itself becomes partly mdustrialized and 
80 much more efficient. In Britam, the savings and 
investment required for the ‘take-off were essentially 
provided by the classes, who did not 
. spend their surplus wealth on ostentatious living but 
invested it in productive industry. It is to this fact. 
which Humphry Davy referred in the remark I have 
quoted. 
Everyone recognizes that most scentiflo and tech- 
- “nological innovations can lead to continually in- 
. creasing wealth only when they become embodied in 
material things, particularly production goods such 
aa machine tools, chemical and fertili plante,- 
transport and communication systems. Nuclear 
power, the outstanding technical development of this 
decade, adds to wealth only when nuclear power 
stations have been built. However, the large amount 
of capital required is not always appreciated, 
especially by ecientists and inventors, who naturally 
wish to see their discoveries and inventions used.. 
For heavy basio industries guc} as steel, oil refining 
or heavy chemicals, a -capital of £5,000—£10,000 a 


Supplement to N AT U R E of September 7, 1957 


VoL 180 


The 
reason why the ‘take-off’ ıs such a difficult: operation 
for the pre-industrial countries. ‘Lhis 1s especially so 
at present -because most production goods must’ be 
imported, thus making heavy demands on foreign 
exchange, which, except in & few oll- and mmeral- 
producing countries, 18 chronically short. 

In addition to maintaining rte existing wealth, the 
Western world is saving and mvesting productively 
some 10 per oent of ita income of £300 a year a head ; 
that is, some £80 a year a head is being invested in 
additional plant and machinery to create more 
wealth. The pre-industrial countries of Asia only 
have about £20 a head to live on, that 1s, for both 
constmption and production goods. ‘lhe West ig 
thus saving more than the Hast is spending on every- 

ing. No wonder that the gap m wealth between 
the West and Asia is sbe&ádily widening. Moreover, 
most new scientific and technical discoveries or 
developments tend to widen the gap still more, just 
because the already rich countries have the capital 
to make fall use of them, but the poor countries have 
not. For example, under present conditions, the 
advent of nuclear power must tend to widen- the 
absolute gap still further, because of the high capital 
expense of nuclear power stations. Decidedly, 
scientiflo and technical invention is no fairy wand to 
wave over & poor country to transform it into a 


rich one. - E 


IH . 

Anyone who wishes to make himself familiar m 
detail with the degree of poverty of the under- 
developed countries of the world, particularly those 
of South-East Ama, India, Pakistan, Ceylon, Burma, 
Indo-China and Indonesia, will find abundant 
material at his di In recent years there has 
been a spate of blue books, white papers, newspaper 
leaders, speeches, tracts and academic treatises in 
which can be found statistics, eloquent writing, 
moral and litical fervour. Of special i 
ance were ident Truman's ‘Point Four’ in © 
his inaugural speech in 1949, and the Colombo Plan 
in 1950. > 

When after the Second World War these countries 
threw off alien rule, the ills of South-East Asia— 
poverty, underfeeding, disease -and illtter&cy— became 
Important factors ın international relations. ‘These 
new independent countries became free to make 
their own external and foreign policy, based on their 
own views of their own intereste. They oan now 
choose for themselves with which countries they will 
trade ar with which they will have close diplomatio 
or military relations. Moreover, no political party in 
these new Asian countries can hope to maintain iteelf 
long in power if it does not succeed m improving the 
lot of ite people. The pre-industrial countries of the 
East oen only become lees poor by saving and 
investing money in better education, agriculture, 
social services and industrialization. If they are to 
do this out of their own resources alone, they must 
inevitably increage their poverty temporarily.  ' 

Several careful investigdtions have been made of 
the needs for external financial aid in the form of 
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- long-term loans and gifts to enable all these ‘have-not’ 
countries to make a good start on the road to pros- 
perity. It seems that the immediate need is not far 
from the round figure of £1,000 million a year, that 
ig, £1 & year for each of the 1,000 million inhabitants 
of these countries. It is diffoult to ascertain the 
amount actually made available for other than 
defence purposes from the Western nations under the 
various aid schemes, such as the Colombo Plan, the. 
Colonial Development projects, technical aid through 
the United Nations, and through various bilateral 
agreements. Though quite considerable, the amount 
is almost certainly only a fraction of the above 


moe, of all the formar dependent countries, India 
haa the best worked-out plan of social advance and, 
moreover, is much the largest, it will be convenient 
to discuss her situation in some detail. Many of the 
problems facing India are common to other under- 
developed countries, whether in South-East Asia, 
Africa or South America. The Commission 
in New Delhi is aided by a powerful statistical and 
economic group in ` presided over by a 
mathematical statistician, Prof. P. C. Mahalanobis, 
Fellow of the Royal Society of London. This research 

has been assisted by economists from both 
Western and Soviet countries in the study of the 
problem of how India can most easily, quickly and 
painlessly emerge from the neazly static and essen- 
tially pre-industrial state in which she found herself 
on attainmg mdependence in 1947. 

During the period of the first Indian five-year plan 
ending in 1956, the national income rose by 18 per 
cent. This is an important, even if ious, 
achievement, in marked contrast to the stagnation 
of the previous decades. In the second five-year 
period, 1956-61, a rise of national income of 25 per 
cent is planned, that is, 5 per oent a year. Whether 
India can achieve this without additional external 
financial aid is now doubtful, especially in view of her 

t large deficiency in ber balance of payments. 
he plan involves not only ining the high rate of 
new productive investment of at least 10 per cent of 
the national inoome, but also an annual return of 


result from very wise planning and 
efficient: on of the overall pattern of develop- 
ment. 


Allowing for the population rise of roe 
cent a year, the planned rise of inoome a is 


Such a rate of rise, if achieved, would be nearly 
tre Do We minim ep due er eo 
Bo i 


puru e e a would 
to close. But how slowly! If these rates 
nearly half a century would elapee before 
the living standard of India would olimb from one- 
tenth to one-fifth of that of Europe. Moreover, the 
actual difference between the living standards, that 
ig, the &beolute gap, would still widen ; for example, 
if the assumed rates of advance are maintained for 
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massive external aid, the advance is limited to what 
a democratic parliamentary government of & very 
poor gountry oan raise internally by taxation and 
loans. : 

Yt ie glear that the population problem looms 
especially large to those who are pesammistic about 
the poesmbility of rapidly increasing matérial wealth, 
including fóod. Historically the population of Europe 
in the nineteenth century rose faster than that of 
Asia; but no population or food problem arose 
because 


wealth, meludig food, rose much faster. 
The po tion of the United States to-day is rising 
faster that of India, As we have seen, the rise 


of population m such countries aa those of South- 
East Asia does add, in a defined and calculable way, 
to the cost and burden of achieving economic pro- 
gress. However, it is a not uncommon error among 
Westerners to assume implicitly that no marked 
economic and agricultural progress in these countries 
is posmble, and so to be led to view them wearing 
social spectacles through which little can be seen but 
milions of brown bebies. 

It is interesting to note that both the Governments 
of India and Ching have started to take stepe to 
reduce the population mse. Success in these move- 
mente towards the rate of rise of population 
by education, which iteelf 


power supplies, irrigation, agricultural machinery, 
fertilizers, pesticides and improved seeds are the 
essential factors. jy 


IV 


What is the historic origm of the astonishing 
differences to-day between the economic and social 
conditions of the West and the East ? A whole host 
‘of hypothetical causes have been advanced: differ- 
ences in natural ability, climate, health, food, natural 
resources, religions, social systems or methods of . 
government. To & an answer to this problem 
it is necessary to look ly into history. 

Archmologists and historians have now made it 
possible to grasp the rough outlines of the history of 
technology. Simoe this term means ‘the science of 
the industrial arte’, and since ib is by theee arta that 
the material goods of life are produced, the history 
of technology can almost be equated with the history 
of the material aspects of civilization. With the 
recent publication of the first two volumes of the 
“History of Technology", with Charles Singer as 
editor-in-chief, the layman oan easily survey in some 
, the history of clothes, 


present. day. 

Abundant evidence provee the high level of tech- 
nological achievement at a very early date. The 
astonishing building feate of the Egyptians and 
Mego are world-famous. Less widely known 
are the gigantic town-planned cities of northern 
India, such as Mohenjo Daro which flourished more 
than 4,000 years ago, with their main dramage 
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systems, vast granaries, and citizens’ houses far better 
than those lived-in by most Indians to-day. Innumer- 
able examples abound in our museums or are illus- 
trated in our histories, demonstrating the astonishing 
technical triump vines voor The stern beauty of 
the 4,000-year-old bronze of Sargon the Great, 
or the overpowermg grandeur of the 8,000-year-old 
inner coffin of Tutankhamen, alone suffice to prove 
that the highest artistry was allied to superb technical 
skill The modernity m design of many articles of 
domestic use in ancient times is moet striking. A 
wooden chair or a manicure set from the Egyptian 
New Empire of 1000 5.0. would not look out of place 
in the most up-to-date ahop-window to-day, and 
mighp well be better made. A high level of domestic 
culture waa by no means restricted to a few monarchs 
and officials. The cities of Crete, Babyloma and 
Egypt sround 2000 3.0. must have abounded in 
comfortable and cultivated le who led very 
pleasant lives, almost. ea refined and bumurious cd 

us people enjoy to-day. In the material arte 
of hie one is constantly impressed by the absence of 
many major improvements between the height of the 
great Middle and Far Eastern Empires and the rise of 
modern technology in Europe about the eighteenth 
eentury A.D. Except for the past two hundred years, 
Rudyard Kipling was not far wrong when he wrote : 


“We tell these tales, which are strictly true, y 
Just by way of oonvincing you 

How very since t was made, 
Anything alters in any one's trade.” 


medieval developments of 
much older Chinese discoveries which had never 
before been exploited fully. They all predated the 


scientific revolution which only began around 1000,. 


and thus belonged to the ancient craft tradition. 


“Science and Civilization in China". 
technology appears to have been supreme between 
500 s.c. A.D. 1500. Belief in Europe of the 


^ technologioal superiority of the Far East was indeed 


from technology, but taught it relatively little. The 
empirical industrial arts were already i 


that systematic science had to 
before i Gould fuapróve decisivel 
technology. Even .to-day, the 
teach a chef how to 
the interest of the Society in the ‘useful arts’, 
it was not until the last quarter of the eighteenth 
century that the impact of science on technology 
began to be decisively important. 
The vast developments frofn the seventeenth 
century to the present day have been almost ex- 


- 
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clusively a Western achievement. Though the tech- 
nological foundations on which Europe built arose 
mainly in the countries of the Near and Far East, 
these have scarcely shared as yet in the later scientific 
and industrial revolution.. 

To the question why what did 
I do not thmk ibare jen voles aah ud 
ib had nothing to do with any inherent European 

ioriby—indeed, the history of the previous 
millennia might ro S re ODORE 
Most probably ib was differences in ial and 
- iva. : Jociai 

Among the factors was certainly the 
growth after the eleventh century of the city states 
of Italy, followed by the free cities of northern 
Europe, where merchant entrepreneurs were free 
from many of the restrictions of feudal society. Not 
noble but-not poor, these men, much like the Tonians 
of Thales’s time 2,000 years earlier, had a pecuniary 
interest in exploration and in technical innovation. 
This positive drive towards technological and social 
change in Burope mi not have been sufficient to 
produce much more a temporary spurt of 
scientific technological advance had it not Been for 
the scientific revolution which in the seventeenth and. 
eighteenth centuries grew out of it. ^ 

An essential prerequisite for the saientiflo revolution 
weakening of the opposition of organized 
Doe py sens iflo experimentation 

R. H. Tawney has shown, by 


in Britain ended with the victory of the technologic- 
ally progressive cities and merchant classes over the 
still inołned monarchy and aristocracy, 
Britain was free from restrictions both on scientific 
thought and on the use of money for profitable and 
speculative investment. The way was clear for 
Britain to become the first industrial nation and to 
usher in our present sciantiflotechnological age. 
However, even in these favourable circumstances the 
necessary conditions for the ‘take-off did not exist 
until the end of the eighteenth oentury. The perlis- 
mentary system of government, which is Britain’s 
proudest political achievement and still a major 
export, arose in mature form out of this long struggle 
against privilege and restriction. 

One notices that the conquest of Asia and America 
by Europe was largely completed ‘before the scientific 
revolution. It was Western superiority in the pre- 
scientific technology of firearms and ocean-going ships 
which formed the material besis of the rise of the 
European empires in Asia and America. Europe was 
then passing through one of those periods of mtense 
and ruthless energy, both mental and physical, which - 
oocur, for complex reasons, from time to time in the 
history of mankind. 


Just when Europe was in a 
ive mood, the once great 


' be governed 
independence 


from Europe until they i their 
after the Second World War. China, 
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though ‘humiliated and partially occupied, never 
came completely under Western dominance. ‘The 
vast Chinese Empire seems to have been too rigd 
to change of its own acoord, but survived mainly 
because of the bitter rivalries between the Western 
Powers. Japan alone of Asian nations both &ooepted 
Western technology and avoided Western dominance. 
In fact, for & tme she beet the West at her own 
game by achieving a more rapid rise in inoome than 


any West European- country before or since, aad ` 


reached a wealth per head at least as high as that of 
the poorer countries of Europe. This success had a 
profound effect in those Asian countries which were 
struggling at that time to be fred from Westen 
dominance. 

The impact of the West on some of the statio or 
declming pre-industrial civilizations of Asia brought 
about certain fundamental changes essential to social 
advancement, includmg the weakening of the power 
of the old feudal aristocracies, the growth of a mer- 
chant class, the introduction of Western education, 
science and medicine, and m some cases the beginnings 
of a modern industrial and transport system. How- 
ever, in no Asian country except Japan was the 
‘take-off’ achieved. 

It is notoriously hard for Westerners to regard wrth 
detachment the long period of European ascendancy 
in the East.. With the fading of the ascendancy, 
objectivity is becoming easier, and the West has no 
longer any excuse for not & the Asian 

int of view. The Indian scholar-diplomat, K. M. 
annikar, in his recent book “Asia and Western 
Dominanoe', tells the story of the relations between 
Hast and West from Vasco datGama’s landing at 
Galicut m 1498 to the present day. The reader who 
meéditates on some aspects of the story will be inclined 
to adapt an old aphorism originally applied nearer 
home and say ee Deni gd da 
should remember and Asians should forget’. In truth, 
moet Asians have, or politely pretend they have, and 
this is in no small part due to Britain’s freeing of 
India, Pakistan, Ceylon and Burma after the War: 
in my view, one of the greatest single acta of British 
stateamanship of this century. It is, I think, & 
tribute to both the Indian and British peoples that 
after decades of bitter political struggle, 
relationships between Indian and British individuals 
are closer than ever before. It is important, however, 
ko renha that moak Both und Siah Rast Asian 
countries attribute much of their present backward- 
nees to Colonial rule. This was a constant theme at 
the recent oonferenoe at Bandoeng of the repre- 
sentatives of 1,500 million coloured people. 7 


y 


of relative stagnation of world 
technol staged a scientific, technolog- 
ical and ind revolution which has transformed 
within three centuries, and is still transforming, both 
the material way of life and the mental outlook of 
mankind. ‘This astonishing achievement of the 
peoples of Europe must rank with the greatest events 
of world history. During the centuries when European 
soientista, technologists and craftamen were oon- 
quering Nature, European fighting men, missionaries, 
traders and administrators were conquering the 
world. By the close of the nineteenth century a 
hundred` million Europeans were’ ruling some 700 
mullion people in Asia, Africa and America. 


After 2,000 years 


1 
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Understandably, this double and interrelated 
triumph of the West over both Nature and the world 
went to ita head. By the last half of the nineteenth 
century the doctrme of the innate of the 
bre: peoples, with ite corollary of the inferiority 

and meapeability of coloured people, had become 
widely accepted in, the West. To a great extent, 
white racialism is economic and administrative in 
Men tend to feel superior to thoee whom they 

rule and to despise those whom they exploit. 

What hag science to say of the innate mental 
differences between the different races of mankind ? 
Rather little, it seams—at any rate so far. ‘lhe 
physical differences of colour, features and stature 
are obvious without the aid of scientific study. It 
may well be that innate differences of mental make- 
up do exist: but scientific study hae failed ae yet to 
establish ther existence or nature. Moreover, even 
if mental and differences could be 
demonstrated as innate in such qualities as courage 
and determination of purpose, physical strength and 
skill or in mousioal, lrerary, artistic, mathematical 
and analytical power, between the individuals of 
different races, the attempt to rate different races in 
an acceptable general order of merit is foredoomed 
to failure. For no agreement would be obtamable on 
the relative weight to be attached to the various 
abilities ; indeed, the various human qualities have 
different values in different environments. 

Even if further studies should show marked 
differences now between different races, it would be 
as dangerous to extrapolate too far forward mto the 
future, just as the history of technology has shown 
it to be dangerous to late back into even the 
relatively recent past. artistio and technical 
triumphs during the Middle Ages of Peru, Mexico, 
Indis, Indo-China and China are & perpetual reminder 
that great creative ability and immense energy have 
appeared quite recently among many different peoples, 
with diverse social systems and religions, and vastly 
different climates. The grandeur of Cusco, Chichen- 
Ttza, Fatehpur-aikri, Angkor Vat and the Forbidden 
City in Pekin &re permanent memorials of not very 
distant achievements of the coloured people of the 
world. 

I am convinced that Western peesimism about the 
possibility of social advance by ex-oolonial Asian 
countries is both unj in fact and & serious 
cause of practical error. It has led the West to over- . 
estimate the need of the ‘have-not’ countries for 
technical advice from Western experts and to under- 
estimate the need for simple financial help. Admirable 
as many of the schemes of technical aid have been, 
particularly those in education, medicine and agri- 
culture, the sendmg of experts to poor countries 
without the capital to carry out their lans could be 
88 ag to send & trained oook to a family 
unable to pay the baker. In so far as expert aid by 
Western technical personnel is needed by an under- 
developed country, it is usually both more efficient 
and cheaper to provide"money for the oountry iteelf 
to hire those whom it needs. Unless followed up by 
ee some of the Weat’s present 

programme may yet merit the war-time wisecrack 
oF Uforing all aid short of 


What would constitute ae buic The figures 


‘already given suggest that in addition to likely com- 


mercial and government short-term lending, an 
additional £1,000 mfllion a year is needed as a free 
gift or as long-term loans from the 400 million rich 
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Westerners to the 1,000 million Asiéns, Africans and 
South Amerocans in the under-developed countries 
outeide the Soviet orbrt. To the Western donors, 
this would amount to a levy of lees than 1 per cent 
of their income; Britam would pay £150 million a 
year, and this would only postpone by lees than a 
year the expected rige of 50 per cent 1n. British living 
standards over the next quarter of a century. - 

To the recipient country, rb would méan £1 & year 
a head m foreign exchange, that 1s, a 5 per cant 
addition to their income of £20 a year. If wisely 
invested, this should allow the standard of life to 
rise at rather more than an extra 2 cent & year. 
It would therefore make an appreciable Sontribution 
to the outstanding problem of the now widening 


PE oh aid to a nation with a well-developed national 
plan would probably not be needed for more than a 
limited period, one or two decades. By then 
she should have achieved the ‘take-off’ and be in a 
state of sustained economico growth, able to dispense 
with outaide aid. Extending the aeronautical meta- 
phor, the suggested Western action would amount to 
using ite great wealth and material power to give the 
‘have-not’ countries an ‘assisted take-off’. It must 
always be remembered that without a strong and 
intelligently directed internal drive for social better- 
ment, no country can achieve much. Outside aid 
œn only help fully those who are already 
pared to help themselves to the limit of there 
capacity ` 


Some may think I have taken a too severely 
economic attitude to the problem of the ‘have-not’ 
countries and have neglected the more spiritual 
factors. Undoubtedly the citizens of a static pre- 
industrial country may possess many qualities such 
as contentment, humility, kindness and gaiety in 
greater measure than those of a rich and progressive 
country. Though this ia true, it is a "doctrine which 
the restless and prodigal West might well preach to 
itself rather than to others. With nations, as with 
individuals, the ultimate hypocrisy of the rich is to 

~- preach the virtue of poverty to the poor. 


VI - 1 
The “essential fact of the present-day non-Soviet 


world is that the huge gap of material living standards‘ 


- between the industrial and the pre-industrial coun- 
tries is steadily widening. Moreover, most new 
` technological advances tend to widen rb still further. 
If present tendencies were to continue for many 
decades, than one would fmd many of the ex-colonial 
and similar countries still largely 
80 very poor. On the other hand, the vast acceleration 
of technological progress in the West will be leading 
the most advanced of the industrial countries to peas 
progressively, if they so wish, through the phase of 
_ the four-day week, on the road perhaps to the final 
bliss, or ultimate bo ing to tempera- 
ment—of the five-day week-end. The difference 
to-day in material wealth cannot be primarily 
atiributed to differences of national or racial aptitudes, 
but has complex historical origms. Moreover, the 
gap in wealth is now so great that an important 
contribution to narrowing it could be achieved 
-a a relatively small oost to the rich industrial 
oountries. e 
In turning to òonsider whether the Western world 
should make this sacrifice, we leave the field of social 


pre-industrial and ` 
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analysis and enter that of political and moral con- 
troversy. Some people will strees the long-range 
political dangers of the widening gap and that the - 
survival of perli systems of government in. 
many of the under-developed countries may be 
dependent on the achievement of rapid social pro- 


` grees. Others will lay most weight on military con- 


siderations, arismg out of the polarization of so much 
of the world into Soviet anti-Soviet blocs. If 
the West does not help, perhaps the Soviet bloo will. 
to what Western aid has been forthcoming. Strong 
economic arguments can be produced : poor countries 
are also poor markets for manufactured goods, and 
may be unreliable suppliers of essential raw materials : " 
such. ‘enlightened self-mterest’ is particularly relevant 
for Britain wrth her essential dependence on overseas 
trade. Some’ of the strongest motrvea for a, gub- 
stantial aid programme arise from moral and religious 
values. Many feel that such large differences of 
wealth, health and opportunity are wrong, and that 
to work to reduce them would give & new sense of 
moral purpose to the West. Recently Ritchie Calder 
has aptly suggested that massive Western aid to 
Asia might be conmdered as reverse lend-lease for 
the incalculable debt which the West owes to the 
East for the age-old gift of the great tradition of 
empirical technology which was the essential basis of 
Western triumphs. One might add—for rt is often 
forgotten—that all the great religions of the world 
are of Asian origin. P 7 

Here are motrves enough for each of us to weigh 
and make his choice. My own view 18 olear. I think 
the West should make the great experiment of. 
sacrificing some of ite immediate prosperity to* gi 
massive aid to the ‘have-not’ countries. To give thi 
aid would not, I believe, prove very painful and it 
may do us & power of immediate moral good and, 
ultimately, of material good as well If the major 
nations of the West cannot agree quickly to provide 
the required £1,000 million, then I would hope that- 
Britam would ‘go it alone’ and make her contribution 
of £150 million a year available to her former Colonies, 
in addition to what ahe is already doing. In holding 
this view, I do not forget the many economic and 
social problems nearer home which need urgent 
attention. 

Scientists and technologists have a special respons- 
ibility in this matter, since it is their genius and ther 
Bkill which alone can bring the material basis of 
happiness within the reach of all The progress of 
the natural sciences, the West’s greatest achievement, 
has been based on experiment. Let us make now 
this great social experiment to spread the benefits of 
our labours. Ab present they reach only a few. A 
‘have-not’ country, bound like a modern Tantalus by 
the chains of its lack of capital, gazes with unquench- 
able thirst on the growing riches of modern tech- 
nology which it cannot enjoy. , 

Times and problems have changed since Humphry 
Davy commented so shrewdly on the social state of 
Britain at the very start of the industrial revolution. 
I will end this lay sermon—for this is what this 
address has become—by attempting to tranamute 
his words to surt the oon goene : 

The uneven division of power and wealth, the wide 
differences of health and comfort among the nations 
of mankind, are the sources of discord m the modern 
world, its major challenge and, unrelieved, its moral 
doom. : / 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS 


STELLAR ENERGY AND STELLAR 
ae - EVOLUTION 


ROF. T. Q. COWLING, in his presidential address 
to Section A (Mathematics and: Physics), points 
out that, until a few years ago, idees about stellar 
evolution had to be regarded as mainly speculative. 
Nearly every possible direction for stellar evolution 
has had its supporters. Some supposed that massive 
stars steadily lose mass, and evolve into less-massive 
forms ; others that small stars can grow into massive 
ones by accreting material. Some thought that giant 
stara were newly created, and still in the of 
gravitational contraction; others that they were 
stars which have been blown up from smaller radii 
during their evolution. All these guggestions rested 
. to some extent on observation, and & fresh idea had 
to be-imported before ane could distmguish between 
them. 

This idea has been provided by the recognition of 

. the mode of generation of stellar energy. Nuclear 

- processes provide the only source of energy adequate 
to. keep the stars going; moreover, one type of 
nuclear fusion, in which hydrogen is built up into 
helium, can function sufficiently fast at temperatures 
like those met in the central cores of stars (15-26 mil- 
lion deg. K., say) to be able to maintain stellar 
zadiation. Two helium-building proceases are impor- 
tant. The first is the carbon—nitrogen cycle, in which 
a tarbon-12 nucleus captures and is converted 
successively into carbon-18, nitrogen-14 and nitrogen- 
15; a final capture of a proton leads to & fission 
yielding the original carbon-12 nucleus and a helium 
nucleus. The second is the proton+proton process, in 
which protons are built direct into helium nuclei 
through steps involving first the production of 
deuterons and helium-3 nuclei, and then the oom- 
bination of two helium-3 nuclei to form’ a helium-4 
nucleus and two tons. The first reection is 
probably dominant in stars appreciably more massive 
than the Sun, the second in the Sun and all lees 
maamive stars. Stara which have exhausted nearly all 
their hydrogen can generate energy by burning 
helium into carbon at’a temperature of about 150 
inillion deg. K., but this provides only one-tenth as 
much energy as helium-building.. 

Helium-building cannot maintain the radiation of 
stars 1,000 times as bright as the Sun for more than 
& small fraction of the time that the solar system is 
known to have existed. -Thus among very bright 
stars obvious signs of evolutionary changes should 
be detectable. This agrees with recent observations 
of globular clusters, which are aggregates born even 
earlier than the Sun. These possess no very bright 
blue stars; those initially present have burnt them- 
solves out long ago. The brightest stars in them are 
greatly distended red giants ; such giants accordingly 
are stara well advanced in evolution, which have 
burnt much of their hydrogen. This conclusion is 

` confirmed by the theory of stellar structure, which 
can explain the enormous radius of & red giant. only 
if it has & core the molecular weight of which is 
greater than: that of the rest of the ster—a oore 
where all the hydrogen has been burnt into helium. 


After the red giant stage stars probably contract 
. The stellar graveyard is usually supposed to 
be peopled by the enormously dense but very faint 


, white dwarf stars. Before they can reach this state, 


massive stars must lose a large part of their mass, 
either by continuous ejection or explosively. This 
part of the course of evolution is not yet fully under- 
stood. But -we are, generally, in the exciting stage 
of freah discovery ; speculation is being replaced by 
established fact. 


CHEMICAL APPROACHES TO THE 
INVESTIGATION OF LUNG CANCER 


his presidential address to Section B (Chemistry), 
, Dr. J. W. Cook directs attention to the very large 
increase m lung cancer over the past few decades, 
and to the close statistical relationship which has 
been established m a number of mvestigations 
between the moidenoe of the disease and the amokmg 
of tobacco—particularly in the form of cigarettes. 
He points out, however, that there is a legitimate 
difference of opinion on the interpretation of this 
statistical evidence. Some authorities believe that . 
the relationship is & causal one ; others consider that 
a causal connexion has not been established and that 
other factors, such as & herio pollution, mdus- 
trial hazards and even psychological trends among 
smokers, are imporbant. A decision between the 
various inte of view would bably be best 
reached. a direct i ‘a to the 

blem, and t is this consideration which lies 
Behind investigations of tobacco smoke whiah are 


leagues have succeeded in obtaining 
tumours in mioo and also in rabbits, and Wynder 
and Wright later found that the active material is 
contained in the neutral fraction. The tar 18 evidently 
a very weak carcinogen, for the experimenta had to 
be continued for many months before tumours arose, 
and if rt was diluted only two or three times, no 
tumours were obtamed. 


, has 
been found in smoke and in tobacoo iteelf, and it has 


' .In Ireland the most important 


te 


_ tance, 
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like rb present in the tobacco wax form the main 
source of the aromatic hydrocarbons in the smoke.” 
Polycyclic aromatic hydrocarbons occluded in the, 
soot in the atmosphere have also been conadered as 
a cause of the moreasing incidenoe of lung cancer, 
either actang alone or i conjunction with ci 
smoke. Goulden and Trpler estrmated about 300 mgm. 
of benzpyrene per kilogram of soot:  Polyoyolic 


aromatic hydrocarbons including 8: 4-benzpyrene . 


have also been detected in the exhausta of mternal 
combustion and diesel engmes. Again, Kotin, Falk 
and Thomas, in Los Angeles, have obtained tumours 
on mouse skin with artrflcially produced smog free 
from aromatic hydrocarbons. ‘Chere is some evidence 
that the responsible agents here are epoxides arising 
from oxidstion of hydrocarbons in petrol vapour. 
There is little doubt that specific chemical sub- 
stances are also responsible for the increased liability 
to lung cancer found among workers in a number of 
industrial processes. The classical example of this, 
among the miners of Sohneeberg, in Saxony, and of 
Joechrmsthal, in Bohemia, is almost certainly due to 
ionizing radiations from radioactive gases and/or 


duste. Other examples, in the nickel, chromate and” 
-asbestos industries and among the hsmatite miners 


of Cumberland, seem to be associated with dusts of 
metals or metallic oxides or salts. The total number 
of cases attributable to these oocupationgl causes 
may be very large, and Hueper, in fact, regards such 
causes as outweighing cigarette smoking in impor- 


Olearly, the whole question of lung cancer and ite 
increase is complex and is unlikely to admit of a 
ge e solution. The balance of evidence is strongly 
in favour of the view that carcinogenic chemical 
agents are primarily concerned, although in the 
present state of our knowledge, it is very difficult to 
arrange the sources of these in any undoubted order 
of importance. 


N 


ORDOVICIAN VOLCANOES 


‘HE presidential addreas by Dr. G. H. Mitchell 
to Section O (Geology) recall, the centenary this 
year of the birth of & great Irishman, John Joly, to 
whose brilliant thought modern ideas of vulcanicity 
and earth-movement owe Bo much. Joly suggested 
that a direct, connexion exists between heat accumn- 
lated within the crust of the Earth as & result of 
radioactivity and the periods of orogenemis and vol- 
oanio outbursts which recur from time to time. 
Despite the vicissitudes of many millions of years 
of geological history, there appear even now among 
the outcrops of Ordovician strata at the surface in 
the British Isles a remarkable number of volcanic 
rocks which afford evidence of one of those outbursts 
of volcanism. They form, aa it were, & great broken 
Ting, near the centre of which lies the city of Dublin. 
exposures are in 
Tyrone, Galway, Waterford and Wexford. Across 
the Irish Sea, the Welsh Ordovician’ rocks, stretching 
from 8t. David's to the Menai Straits, include 
numerous lava-flows and pyroclastic rocks. Farther 
north, the producta of great volcanoes form most of 


the high fells of the English Lake District. Other- 


remnants of the eruptions of those far-off days are 
found across the Scottish in Ayrshire, as 
scattered outcrops throughout the Southern Uplands 


, 
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of Scotland and even as far afield as Arran, Aberfoyle 
and Stonehaven. We do not know how many more 
such deposits lie buried beneath later rocks or have . 
been removed by erosion durmg the many periods of * 
million years that have elapsed since they were 
"abe comgondbs Geis lacs Gates Baa Se, 
to rhyolites, with notable developments of spilites. 
The pyroclastic rocks range ‘from agglomerates to the- 
finest dusta, and: include lithic, orystel, vitrio and- 
welded tuffe, comparable in composition to the lavas - 
with which they are associated. Both lavas and tuffs 
show considerable &lteration, with the formation of. 
many secondary minerals. NT i fe 
isian volcanic activity broke out early in 
Arenig times at a number of centres in Ireland, Wales ` 


‘and Scotland. So far as the imperfection of the 


geological record will allow, the’ violence of - the’- 
eruptions appears to have increased with the apening ` 
of new foci in the Llanvirn Epoch, in particular in : 
the English Lake District. There is evidence that 
this phase waé followed by uplift and considerable ` 
erosion, which are revealed by striking unconformity, 
pre-Caradoc in &ge.^ ] a m 
Volcanic activity flared up again in Caradoc times. 
To judge by the thickness of the surviving deposits, ` 
there, must have ‘been centres of importance in 
Ireland and North Wales, but in England and 
Scotland the outpourings were on e a&maller scale. 
With the passing of the. Epoch volcanism 
waned, and in the Ashgill Beds; formed at the close 
of the Ordovician Period, there only remain thin - 
beds of tuff or lava to mark the dying phases of one 
of the most violent of thoee volcanic storms which 
on several occasions have swept the aree- where the 
British Isles now stand. -- B ple 


s 
4 


EVOLUTION OF ORGANIZATION IN . 
THE NERVOUS SYSTEM 


pe Z. YOUNG pointa out in his presidential 
I’ addres to Section D (Zoology) that the con- 
trolling functions of the nervous system are a special 
development of the syste by which all life is 
regulated. properties of signalling, memory and 
lea dies oo nde me ee 
can ‘also be recognised throughout cellular activity. 
In order to describe complicated self-adapting sys- 
terns such as living organisms, we have to i 
that there js a sense in which the system ‘could’ do 
several things and that it ‘selects’ the appropriate 
ones in the light of past history. The bebaviour-of 
such complicated aggregates can only be adequately 
described if we know their históry over oonmiderablo 
periods. One method for handling such a study is to 
use the analogy of signalling and language, where the 
function of a symbol is to influence the choice among 
the various things that a human being can do. Tho 
significance of the word in this respect is not seen 
from the wave-form of its sound unless the student 
has a complete history of the way this wave-form has 
influenced human populations in the past.  . 

For the control system of an organism to be able - 
to maintain stability it must contain what we may ` 
call a‘ coded representation of those events in the 
outside world that are likely to be significant for ita 
life. We are familiar with this concept when bon- 


' without distortion 


` 
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sidering the storage of memories within the nervous 
system, but it is equally applicable to the control 
systems of oelle. The replication of a representation 

through a series of oo ies requires 
that it shall consist of discrete unita. Tho molvalee 
aggregates within cells can be considered as such 
i not'only within the nucleus but 
cytoplasm. 

Signaling ‘betaeed Geils prerii Gavalped Ge 
--of the system of mgnals within cella. As nervous 
systems became more complicated they allowed 
- selection of responses from larger seta of le 
-actions. Mordover, the actions are influenced by 
~ Memories òf seta of occurrences in the past. In 
- Octopus, ee oe 
that one figure will be attacked and another avoided. 
If the amount of tissue available is reduced by 
removal of part or all of the vertical lobes, there is a 
: reduction in the accuracy with which 


` the animal-forecasta the probable outcome of a 


situation. The nervous tissues le for the 
storage of the memories consist of a set of lobes each 
connected with the next through a plexiform arrange- 
ment. and containing numerous smal cells. The 
ier i ice Cub cR in a ence The 
speciflo representations that ensure correct responses 
presumably consist of facilitated pethways in these 
networks. ing the iod after an octopus has 
{received food, the probability that it will attack any 
moving figure is increased, and conversely after a 
shock. These effects still occur after removal of the 
vertical lobea, but both last for à shorter time than 
in the normal animal. In the absence of these lobes, 
octopuses can learn only if trials are given at short 
‘intervals. Moreover, memories set up before operation 
are disturbed but not wholly lost after removal. 

`. Although we are still ignorant of the nature of 
these memory processes, we oan see that they involve 
"selection among many possible alternative pathways, 
quch ag are open to & system composed of aggregates 
of dissimilar entities. Such systems can show the 
“process of ‘adaptation’ with various time-scales, 
either by selection of certain responses during the 
-life-time of the individual or by the slower process 
of ‘natural selection’. In general, animals with larga 
- brains that learn well live longer, reach a larger size 


'. and. breed lees rapidly’ than those which depend 


mainly on natural selection to ensure that their 


* responses are adequate. All these problems can be 
considered. 


together. We can inquire how each species 
receives the information that ensures that its control 
systèm contains a representation that elicits responséa 


' which ensure survival. The analogy of information 


. theory is helpful at least for introducing us to the 
. nature of the problems to be solved. 


t 


THE EVERLASTING HILLS . 


OUNTAINS are not everlasting, nor are they . 


by any -means all of the same age. The 
antiquity of the Alps and the Himalayas is little 
compared to that of our Scottish and Welsh moun- 
tains, which indeed are so low because they are Bo 
old." This view, by Lord Avebury in 1902, 
is quoted by Prof. David L. Linton in his presidential 
&ddrees to Section E (Geography), who pointe out 
that it is quite in line with that of Sir Archibald 
Geikie, who thought the “prodigious denudation” 

- involved in cutting the glens of the Scottish High- 


Supplement to N A T UR E of September 7, 1957 


481 


-lands could be ascribed to Tertiary times, but 
relegated the fashioning of the “plane of marme 
denudation” represented. by the present Highland 
summits to the P . 

In the balf century that has since elapeed, it has 
become clear that mountains can be carved from 
uplifted segments of the Earth's crust in much less 
time than such workers supposed. Thus the Kaikoura 
Ranges of New Zealand, some 9,000 ft. high, have 
been carved from the solid in Pliocene and later 
times. The mountains of Scotland erected by the 
Caledonian orogeny were laid open to their granite 
cores, and -possibly peneplaned, before the Middle 
Old Red Sandstone was deposited. The Hercynian 
mountains of Devon which were rising in Lower Coal 
Measure times had been largely destroyed by early 
(and completely peneplaned by late) Permian times. 
From such evidence, combined with the absolute 
chronology provided by radioactive dating, it becames 
clear that high mountains on continental margins are 
likely to be base-levelled in 20-40 million years; and 
Binoe post-Cretaceous time is-reckoned to comprise 
some 70 million years; it is evidently more than 


sanple for two erosion cycles to have been completed 


in Britain, on hard and soft rocks alike. It is clear 
also that our existing hill and mountain scenery will 
display no pre-Tertiary elemente unless these have 
been exhumed during Tertiary time. 
Geomorphologists in Britain and Ireland are to-day 
attempting to educe from the forms of our hills the 
pattern of their physiographic . In the 
mountains of most drastic glacial sculpture, which 
can be shown to be essentially those that to-day 
receive more than 100 in. itation & year, little 
ee oe the oe be ae 
Elsewhere, and especially in the massive uplands of 
eastern and southern Scotland, central Wales and 
south-east Ireland, the uplands have been only 
lightly modified by the ice and enough survives from 
later Tertiary times to make attempta to construct 
a denudation chronology both possible and profitable. 
Such attempts are still in the exploratory stage and 
indeed it appears that some of the work done in the 
past twenty years bas pursued a false scent and led 
to conclusions for some areas that are inherently 
impróbable. This set-back, however, need not daunt 
us, and if care is taken to see that all the poseibly 
relevant ‘evidence is used, and to avoid over- 
dependence on a single set of morphological criteria, 
there is no reason why the familiar forms and features 
of the hills of our homeland should not im time 
disclose their ages to within two or three millions of 
years. 


THE BALANCE-OF-PAYMENTS: 
PROBLEMS OF A EUROPEAN FREE- 
TRADE AREA : 


8 it poesible in Western Europe to oombine free 

trade with the maintenance of full employment 
and the avoidance of deficits on international balances 
of payments? Prof. J. E. Meade, of the London 
School of Economics and Political Science, states in 
his address to Section F (Economics) 
that there are five possible approaches to an answer 
to this question; they may be called the liquidity 
approach, the gold-gtandard approach, the integra- 
tian approach, the direct-control approach, and the 
exchange-rate approach. 
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(1) The liquidity approach relies upon increasmg 
the international monetary reserves of the deficib 
countries. This will not remove & permanent balance- 


of-paymente disequilibrium. But the surplus ooun- 


“tries of Europe might provide temporary finance to ` 


the deficit countries of Europe to tide over the time 
during which more basic remedial measures were 
having their effect. The European Payments Union 
is not well designed for this purpose ; but a European 


(like Germany) must inflate, and a deficit country 
(like France) must deflate, ita domestic prices and 
incomes until the balance-of-payments disequilibrium 
is removed. Surplus countries have an 
international obligation to avoid domestic deflationg 
and deficit countries to avoid domestic inflations. 
‘But it is dangerous to rely solely on this method, 
because it would necessarily mean the abandonment 
of domestic mon and budgetary policies for full 
employment and for domestic stabilization by the 
national governments of Europe. 

(8) The tntegration approach involves a sufficiently 
extensive unifloation of Europeen financial policies 
and institutions so that payménte between two 
European countries, such às Germany and France, 
present no more difficulty than payments between 
two regions of one country, such as England and ' 
Wales within the United Kingdom. This, however, 
involves a Huropean government with powers to 
institute & common currency and central bank, to 
carry out & single European budgetary policy, to 
determine a single European commercial and ex- 
change-rate policy vis-à-vis third countries and to 
carry out an effective development policy for 
depressed regions in Europe. 

(4) The dérect-conirol approach implies that a deficit 
cpuntry should be free to restrict imports from other 
this is, of course, & direct contradiction of the idea 
of a free-trade area. A European deficit country may 
be able to do something by restricting importa from 
third countries without restricting importa from its 
European partners; but in the circumstances of 
Europe, not too much reliance can be placed on this 
possibility. 

(5) There remains the exchange-rats approach, 
which means that the foreign-exchange value of the 
currencies of the surplus countries should be raised 
and of the deficit countries should be lowered. 

An effective solution of the balance-of-payments 
problems of & European free-trade area resta upon a 
combination of elementa from all these five methods. 
Exchange-rate variations will certamly have to play 
& larger part than they have in the immediate past. 
In particular, same appreciable revaluation of the 
German mark and devaluation of the French franc are 
eegential. 


EDUCATION AND TRAINING FOR THE 
ENGINEERING INDUSTRY 


IR DAVID ANDERSON, director of the Royal 
College of Baienoe and Technology, Glasgow, 
takes ‘Education and Training,for the Engineering 
Industry" qud eA Delum dise 
to Beotion G (Engineering). 
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Table 1. OUTPUT OF PROFESEIONKAL ENGIKENRS 


on engineening. 
assumed that 50 per cent of thoas getting Higher National Certificates 
are of potential professional] standard 




















Engineering is the most widespread and basio of , 
our manufacturing industries. Not only is it a major 
industry in ite own right but also nearly every other 
industry depends on engineering for the design, 
operation and maintenance of its plant and equip- . 
ment. The o Hie cubo ee a iE 
burgi our Every scientific discovery 

ES of poraa applications, but as 
Tobis l shows: (cur OUP DI aaa radius 
relatively static, and," 88 & regult, many promising 
developments have to be put in oold storage. E 

It is diffloult to say anything new about education 
and training for the engineering industry, but the 
efficiency of the industry is go intimately dependent 
on the quality of both that periodic reviews are 


A problem common to all technological courses is 
the place which should be given to ‘liberal studies’. 
The magnitude of the problem can easily be exag- 

gerated, but there is general agreement that they 
“ahould have a place. The difficulty usually alleged 
that there is no time could be overcome by taking 
aene aU on ey es Pa 
and devoting them to non-technical subjects. As 
ee ee ee eee Pat, 
everyone will have his own ideas, and rightly so 
There can be a wide range of choice. 

Universities and technical colleges, especially 
technical colleges, are frequently blamed for failing 
to teach -their students how to think; bub this 
criticism is often unfar. On the whole, the quality 
of teaching is good ; the trouble 1s that thinkers 
are rare. Nevertheless, the problem ould not be 
glossed over, and, with the allied problem of over- 
crowded syllabuses, it might very well be the subject 
of some ‘work study’ research by university depart. 


` ments of education and the proposed staff college 


for teachers, if and when it is set up. For one thing, 
more departmental oo-ordiation is needed. No 
manufacturing firm could run with as little depart- 
mental oo-órdin&tion as takes place in the average 
university. 

Increasing attention is being paid to management 
studies in engineering courses. Without good 
management, the maximum return cannot be reaped 


. from technological advances. An ideal arrangement 


No. 4584 


would be a planned series of short residential courses 
spaced throughout: the earlier years of a man’s 
profeasional life. 

A higher standard of technology needs to be 
and Hebe Laais mould Ginks E aano Geant: 
tion of ita apprenti ip system. At the start of 
the oentufy, apprenti ip was much tbe same in 
Continental countries as in Britain; to-day British 
and Continental practices are widely divergent. In 
West Germany apprenticeship is controlled on a 
national basis, with compulsory attendance at a 
vocational school, and an apprentice must pass & 
written, oral and practical examination before he 
can be certified qs a skilled craftaman. The scale 
on which apprentice training is conducted can be 
seen from figures for the city of Frankfort (population 
about 600,000), where, in & recent year, 4,800 candi- 
dates were examined in 126 different trades. In France 
an apprenticeship may be served not only in industry 
but also in an apprentice training centre. There are 
nearly a thousand such centres catering for 160,000 
apprentices. In the light of what is happening 
abroad, it is disturbing to reflect that, in Britain, a 
youth can still become a skilled craftaman without 
having attended a single class or passed a single 
examination in the whole five years of his apprentice- 
ship—and many do: ‘serving time’ is the only 
compulsory requirement. 

In the United States people move freely in both 
directions between industry and teaching. In 
‘Britain we are far more static, and one reason is the 
lack of interchangeability in, our superannustion 
schemes. University teachers are on one scheme, 
technical college teachers on another, and in industry 
each firm has its own. A person cannot, as & rule, 
move from one to the other without incurrmg some 
kind of superannuation penalty. What is needed is 
superannuation interchangeability between universi- 
ties, technical colleges and industry. This would 
enco freer movement of staff, which would be 
of all-round benefit. 

In these days of rapid technological advance, 
teaching staffs should return to industry to be 
brought up to date in industrial practice, but how 
rarely this . In the Wills Jackson Report 
on "The Supply and Training of Teachers for Tech- 
nical Colleges” are given showmg that, in 
1850, only 84 out of 11,500 teachers in technical 
colleges returned to industry for periods which might 
be as little as a few weeks or even days. 

The engineermg industry should establiah many 
more research fellowships. There are too few oppor- 
tunities for the pursuit of research beyond the Ph.D. 
stage, which, after all, is not much more than a 
training in research methods. The number of such 
research fellowships in Britain in relation to the aire 
of the country’s industrial budget is pitifully small. 


a 


ARCHAOLOGY AS SCIENCE : 
PURPOSES AND PITFALLS 


ROF. O. F. O. HAWKES, in his presidential . 


address to Section H (Anthropology and Archsol- 
ogy) considers the question of what sort of science 
archpology, which hae grown out of the physical 
aciences of geology and palmontology on one hand 
and the social sciences of history and ethnology on 
the other, should be. Prehistoric archmology is 
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often regarded as the purest and best because it is 
the most scientific, that is, it is based solely on the 
enumeration and classification of material remains, 
the study of which mvolves collaboration with natural 
scientists. Team-work between archeologists and 
natural scientists is the biggest single factor now 
operating, at least in the prehistoric fleld, to improve 
the quality and extend the range of archmological 
research. But the theme of Prof. Hawkes’s 

is not-archwology and science, but archmology as 
science, and he believes more thought should be given 
to purposes in archmology and to the possibility of 
pitfalls ahead. The principles behind archmological 
work are really only two: first, that people in the 
past did things for purposes which m most cases can 
be understood; and secondly, that where different 
people did the same or similar things and connexion 
is posable between them, there should be single 
explanations to cover both or all of them. In so far 
as these principles are put into practice, archmology 
may be called scientific: the pitfalls he in neglecting 
them. 

The prehistorio wing of &rcheology, having ite 
Toots in geology and pelweontology as evolutionary 
natural history, studies man in his place in the 
biome and his gradual development of the techniques 
and social organizations to enable him to control 
his envi t. Such primary prehistory is indis- 
penseble. The study of the Palsoljthic and Mesolithic 
is eapentially world-wide, and primary prehistory 
continues through the transition from hunter—fisher 
life to the study of communities that grew vegetable 
and animal food and developed the stable social 
groups which are the essential feature of the Neolithic. 
This study has an easential place among the intellec- 
tual possessions which make the modern outlook 
upon the work differ from any previously attamed. 
The distinctively scientific characters of primary 

i are that it excavates sites according to the 
principles of stratigraphy borrowed from geology, it 
makes exact measurements and comperisons in the 
classifloation of finds, and collaborates with the 
natural scientist in the analysis of anything that 
will aid archeological im tion. 

Progress in the study of the Palmolithic is satis- 

. Evidence about the economics of Upper 
Paleolithic hunting life is not wanting; the sire of 
the social group can be estimated in terms of huntmg 

and winter house size, and it is possible to 
follow the seasonal movements following game. 
Upper Paleolithic art can be interpreted in terms of 
hunting-magic, and in it are revealed the germs of a 
religion of animal and human fertility. Much the 
same is true of thé hunting and fishing communities 
of the Mesolithic. The diffusion of a new mode of 
subsistence by farming in the Neolithic, and move- 
ment across the continenta, which in the Palmolithic 
and Mesolithic are to be explamed almost entirely 


` by climatio factors, can in the Neolithic be under- 


stood as & search for new land reinforoed by the 
preesure of the growth in population. All this is 
intelligible to reasoning based wholly on material 
and environmental factors. 

However, European prehistory m the second as 
well: as in the first millennium 5.0. cannot justifiably 
be treated as altogether primary. There is nothing 
demonstrably climatic nor arguable from the food 
quest to explain the diffusion of Bell.beekers and 
their associations over so much of Europe in the 
second millennium. What explains the proliferation 


, 
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and diffusion from the south Russian steppe and the 
east European plam-of people burying their dead 
under round barrows, singly, and with stone shaft- 
hole axes and pottery embellished with cord-impres- 
sions? Here explanation has to pass beyond the 
primary level of reasoning if it is to remain scientific 
and adhere to the evidence. In the first half of the 
second millennium s.0., Indo-Europeen 


f f lo- Ha languages 
were being spoken in Anatolia and Greece. Early . 


Greek is revealed in the Linear B Minoan and 
Myoensan tablete, and ita evidence can be used in 
conjunction with later Greek evidence, and with 
reasoning on the lines of comparative philology, to 
augment the conclusions philologiste have already 
drawn on the antiquity of social and religious 


institutions common to all the speakers of languages _ 


of that Indo-European family. 
Wherever archmological studies approach evidence 


bearing on language or upon institutions known from , 


texts, that is, wherever cultures are found not 
directly explicable by the economic basis of sub- 
sistence, it is necessary to transcend prehistory in 
the p mode, and to collaborate with the 
philologist and historian. This way, too, lies the needful 
reconciliation between archwology and ethnographic 
and social anthropology, which require societies to be 
apprehended: as functional wholes. Archmologists 
must welcome all trustworthy evidence, whether 
from scientific or from humanistic sources, which 
will illumine the transition from prehistory to 
history. The trouble with archsology is that alone 
it oan reveal so little that is non-material. 

The claim that archsology should be regarded as 
a science is bound up with ite ability to compare and 
clasaify finds and to construct systems on that basis. 
To-day the periodical literature is so great that it 
is becoming leas and lees easy to find published 
comparisons. The basic information of the natural 
sciences and of humanistic scholarship is gathered 
into works of reference. But with rare exceptions 
archmological books are all introductory or popular. 
Prof. Hawkes calls for a corpus treatment of all 
&rohsologioel antiquities on uniform lines, not in 
(books but on cards. The “Inventaris Archasologica” 
is meant to cover a selection only.. It ought to be 
backed up by card-corpuses which, Prof. Hawkes 
suggests, might be prepared in a period of five years, 
for Neolithic, Bronze and Iron Britain and Ireland, 
at a cost of same £10,000. tral institutions in 
capital cities would be required to keep the corpus 
annually up to date. Thus the material facta of 

would be accessible to all and only then, 
not by faith alone but by works also, could archwology 
fully substantiate its claim to be & science. 


CHEMICAL TRANSMISSION AT NERVE 
| ENDINGS 


RANRMISSION may be defined as the oom- 

munication of activity from one cell to a second, 
anatomically seperate cell; synaptic transmission 
occurs where both are nerve calls; neuro-effector 
transmission’ where the second is an effector cell. 
The presidential address given by Bir Lindor Brown 
to Section I (Physiology and Biochemistry) is limited 
mainly to neuro-effector on. The predom- 
inating effector is the skeletal musculature; other 
lala a i a 
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Both nerve and effector cells constitute closed systems 
in, which, at rest, the inside is 50-90 V. negative to - 
the outaide. Both have the property of excitability 
and the ability to conduct self.propagating waves 
of electrical activity $ abous by a sudden 
change in the properties o the lenius 
which permite local electric currents to flow, and 
excite similar changes in the adjacent membrane. 
Transmission from one cell to another involves more 
than this electrical spread. Specific substances are 
discharged at the nerve endings which excite or 
the next -cell. 
; At the skeletal muscle junction and ganglionic 
the chemical tranamitter is acetylcholine. 


ualde ea i 
discharge synchronously, the acetylcholine released 
reacta with receptors in the muscle fibre, short-circuits 
the end-plate membrane; and local electrical currents 
sufficient to depolarize the adjacent membrane and 
to iocos. a propagated wave of depolarisation, are 
combination of acetylcholine and 
recep: i rapid and is limited “by tho denirotion 
of the transmitter by the enzyme cholinesterase, 
concentrated at the end-plate. It has even been 
suggested that this enzyme is the receptor. 

Information on synaptic transmission is scantier 
largely because of the difficulty in recording 
eleotricelly from the inside of a ganglion cell. The 
longer duration of transmitter action and the lees 
obvious effect of anticholinesterases suggests that 
diffusion rather than destruction may be responsible 
for the removal of the transmitter. 

Post-ganglionio neurones of the involun nervous 
system may liberate either aoetyloboline or nor- 
adrenaline. On the heart, cholinergic (vagal) fibres 
depreas, whereas adrenergic fibres excite. This > 
depresion of cardiac muscle by acetylcholine might 
suggest that ita mode of action differs radically from 
that at the motor end-plate. Recent work suggests 
a fundamental similarity. At the motor end-plate 
the membrane permeability to all ions is increased, 
so that depolarization and excitation result. In the 
heart, the increase is restricted to the potassium ions 
and possibly the chloride ions, with a resultmg 
hyperpolarization and reduced excitability. The 
mode of action of adrenaline and adrenergic nerves 
on the heart is still obscure. 

Information on the action of the chemical trans- 
mitters on amooth muscle is also limited because of 
the difficulty in recording electrically from inside the 
cell. It appears, however, that where acetylcholine 
excites, as in the intestine, it also reduces the mem- 
brane potential, and that adrenaline, which inhibits, 
increases the membrane potential. 

Although the nerve impulse is ‘all or nothing’, the 
amount of transmitter liberated is almost certainly 
variable. At the muscle end-plate previous moderate 

activity can increase the number of unite released, 
whereas excessive activity can lead to a deoline 
sufficient to produce, in muscle, complete 
neuromuscular block. ae under normal 
conditions, similar exhaustion of the terminal stores 
of transmitter is unlikely in post-ganglionic neur- 
ones because of the low frequency of natural 
discharge. 
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Accumulation at, and diffusion from, tHe site of 
liberation of acetylcholine with consequent extension 
of ite action is unlikely. The presence of ‘true’ 
cholinesterase at the site of liberation and non-specific 
cholinesterase in the blood and tissues offers a 
double barrier to such extension. 

Without eserine to protect acetylcholine from 

tio destruction, little would be known of 
cholinergic transmission ; what little is known about 
transmission has been gleaned without the 
use of & gj inhibitor of any inactivating enzyme 
Mono mettus Grass has Los enameled ae PEG OT 
a part comparable to cholinesterase. There is much 
evidenoe to supporb this, but recent work attributes 
inactivation to combination with the tissue receptors. 
Whatever the mechanism, it is easily swamped; so 
that accumulation of noradrenaline, local extension 
of ita action by diffusion, and escape into the blood 
stream can all occur. As a consequence, localization 
of action comparable with acotyicholine-medisted 
‘effects is improbable. 


THE WORKER AND HIS WORK 


Le tial address to Section J (Psychology) 
G. Manie points ont that at the beatae 

of the nineteenth oentury, 8s industrialization 
proceeded with great rapidity, there was but little 
attention paid to the personal and human needs of 
the industrial worker. In general, industrialista were 
concerned more with the new, developing, techniques 
of engineering and with new machinery than they 
were with people. There were, however, individual 
examples of firms which appreciated that workers as 
much as machines required attention. Against this 
background a developmg public conscience gradually 
intervened, and laws were which helped to 
make the workers’ lot more tolerable. Leonard 
Horner, one of the original inspectors of factories, 
some and successful experiments 

in which hours of work m the cotton mdustry were 
reduced, with advantage not only to production but 
also to the well-baing of the worker. He 
admitted that he had not realized that shorter hours 
of work could lead to more punctual attendance, 
the avoidance of waste, and the general raising of 
industrial morale and so inoreage industrial efficiency. 
Towards the end of the century a carefully con- 

ducted experiment on the effect of reduced hours 
was carried out in & Lancashire engineermg works, 
and the result confirmed these findings of the earlier 
ioneers. Speaking of this experiment, Sir William 
ther said that in his view the most economic 

production was obtained only so long as workers were 
at their best, and no economy was effected by con- 
tinuing beyond this point. Up to 1914, however, it 
was only in respect of hours of work that there waa 
any serious thought about the relationship between 
the worker, his work, and his working effloiency. In 
1814, faced with war demands, industry attempted 
to inis Ha ese POR EM POUR 
of work with little or no limit. So unsuccessful was 
this policy that a special committee to investigate 
the health and efficiency of munition workers was 
seb up in 1915. When this committee was dis- 
banded, it was succeeded by a peece-time organization, 
the Industrial Fatigue Research Board, which for 
the next thirty years carried out research and 
wüblahed ite Tudnak.. In this way the foundations 
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for-modern industrial psychology were securely laid. 
At that time the main problems were those of working 
environment and methods of work. Even so, the 
early investigators directed attention to many of 
those aspects of people at work which are to-day 
regarded as the most important. ` 

Déc. ie oe eee 

Studies carried out in the United 
streased the A Mo cf pay chine el fonce 
operating in the working group and demonstrated 
the adverse effect on both well-being and production 
which might result from failure to pay adequate 
attention to these psychological forces. 

By the time of the Second World War & substantial 
body of knowledge had been accumulated about 
conditions most favourable to efficient performance. 
But even 80, many managers of industry were 
ignorant of the knowledge that was available to them. 

The war years saw psychology playing ite main 
part in application to the problems of the Armed 
Forces, particularly in the development of personnel 
selection. In this field strikmg contributions were 
made to the more effective use of Service personnel. 

Since the end of the War there have been further 
important develo ts in the application of psy- 
chological principles to industrial problems, though 
there is‘ still a considerable gap between knowledge 
and its application. We know, for example, that 
industrial neurosis accounts for the loes of some 
seventy million working days each year. It has 
been that £700,000,000 a year is lost 
through people changing from job to job. We 
ow eme eee eee 
psychological mal-adjus&ment; we are beginning to 
understand the significance of the attitude of the 
worker not only to his work but also to those with 
whom he works. Design of equipment and machinery 
is now being recognized as having a psychological 
as well as imploation. A beginning has 
thus been made in our knowledge of the paychological 
needs of people &t work. 

should recognize that sociology and 
psychology can make a contribution towards solving 
the problems of industrial management. 


ASPECTS AND PROBLEMS OF CONIFER 
EMBRYOLOGY 


F. J. DOYLE remarks in his presidential 
addreas to Section K (Botany) that our under- 
ing of the nature of conifer embryology has 

been somewhat hampered by the fact that early 
work was centred on north temperate forms with 
special emphasia on the Scota pine. As a result, some 
preesnbations seam to make the matter a little 
obscure, whereas in reality it is relatively simple. 
The various embryogenies in the conifers can be 
largely resolved into & number of obvious modi- 
fications of & basal plan, with only a few cases which 
present any difficulty in fitting mto the scheme. 
The nature of what appears to be the basal plan 
can be most readily appreciated from a consideration 
of y in the podocarps. After fertilization, 
the diploid fusion nucleus undergoes & number of 
free mitoses, up to five, to give at the arch 

baeo a number of free nuclei, up to 32. At membrane 
formation these are ‘arranged in a single upper tier 
of unoloeed cells, the ‘open’ tier, and a lower group 
of primary embryo cells. An internal division, 


486 


affecting all the nuclei, follows. Divisions in, the 
‘open’ tier are orientated along the ans of the 
bryo and thus givé rise to an uppermost single 
tier of cella, the upper or U tiet, and, just below it, 
the next single tier of cells, the tier, S. 
The primary embryo nuclei are also duplicated. The 
nature of the mature pro-embryo can be expressed as 
a formula, U : 8: E, to which can be added in any 
i case the number of cels in the parts so 
developed. The U tier is most often ephemeral. The 
S tier elongates to give the primary suspensor. 
Excluding the araucarians, this plan is found in 
all the conifer families. In the Pinaceae, however, 
the S tier does not elongate. This is the so-called 
‘rosette’ tier of Pinus. The proximal layer of the E 
cella elongates to function as a substitute suspensor. 
Pinus embryogeny, in detail, is not typical of 


appearance of similar types of cleavage polyembryony 
in T i Keteleoria and Podocarpus; or the 
hyphal-like polen tube in Tsuga, Saxe-Gothaea and 
Araucaria. Embryologioal data, therefore, can be 
applied only with great discretion, if at all, to ques- 
tions of affinity im oonifers. If, however, the 
embryological data be considered in themselves, it is 
now possible to indicate, at least alang general lines, 
the main evolutionary trends which have resulted in 
modifications in the basal plan. 

Evolution in the conifera thus appears to be related 
to two groups of evolutionary trends: one group 
related to systematic divergence and diversification, 
the other to modifications ee qum naa 3 
These two groups & to seperate, as it” were 
overlapping, and ihe abuse ‘of their connexion, which 
must be intimate, remains & problem. Selection does 
not seem to be a factor affecting the embryological 
trends. ` 


THE EDUCATION OF THE 
COUNTRYMAN 


in most rural areas. The theory that country children 
aro mentally inferior to town children is examined, 
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and the evidence of Bir Godfrey Thompson and 
others is brought to show that this is a false idea. 
On the other hand, there are distinct differences 
betwben rural children and town ohildren. It is 
clarmed that whereas the country child 1s frequently 
Blower than his ooun rt in the town to grasp a 


“new idea and to assimilate facts, he is more thorough 


and more painstaking. The country child may lack 


‘the fluency of the urban child, but fundamentally 


his mental equipment is just as good. 

The rural school child has been handicapped in the 
past in many instances through education in schools 
which were too small, although small schools have 
some advan over larger ones. The single- 
teacher school is rapidly disap ing and the two- 
teacher pohool will be: the Srealicgt. | 

In the life of the countryside the most remarkable 
change is coming about through the mechanization 
of agriculture, and there is now & preesing demand 
for men and boys with a sound knowledge of the 
elementary prineiples of science. At the school-level, 
the most exciting development is the new secondary 
modern school, which 1s providing an in i 
number of well-trained and competent men 
women. The rural grammar school will continue to 
make a valuable contribution in the country- 
side. | 
` The methods of agriculture, now increasingly 
scientific, are being met in several ways. The 
National Agricultural Advisory Service and the farm 
instituted have done much to increase the farmer's 
and the farm worker's understanding of their craft; 
evening classes of the local education authority and 
day-release classes have supplemented this work. 
The coun is in some ways more fortundte 
than the town dweller in his choice of leisure time 
occupations ; he is leas likely to spend his spare time 
being entertained at the cinema or at football 
matches. He is a good reader, and the evening 
institutes offer him a wide variety of cultural and 

Mr. Missen concludes that the countryman has 
been lees i by the glamour of the twentieth 
century, that the steady and unalterable suc- 
cession of the seasons will maintain a slower tempo of 
life, which must have nationally a balancing effect. 
The countryman has far more time for consideration 
of life’s problems than the townsman. 


THE ROLE OF AGRICULTURE IN THE ` 
BRITISH ECONOMY 


IR JAMES TURNER, president of the National 
Farmers’ Union of England and Wales, is pre- 


' siding over Section M. (Agriculture), and the theme 


of his presidential addreas is ‘‘a full measure of tech- 
nical progress in the future will depend very much 
upon the agricultural industry bemg able to count 
upon the right basis of political and economic 
conditions”. 

After referring to the long-term planning that is 
neoessary in agricultural production, Sir James dis- 
cusses the advantages resulting from a stable indus- 
try: “The gain to producers from stable markets is 
fairly obvious. To consumers and tax-payers, the 
benefits are complementary, i from the 
avoidance either of sharp changes in the cost of 
living with their consequent impact on wages and 
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production costa or of sudden variation in Exchequer 
liability". 

Sir James stresses that the industry’s ability to 
lower unit costa depends not solely ita own 
efforts but also upon two extraneous The 
first of these ia ability of the Government to halt 
inflation ; and the setond is the efficiency of those 
industries which supply agriculture with goods and 
services—for these are valued at the present time at 
some £800 million a year. 

The challenge is to find new and better ways of 
putting the productive resources of agriculture to the 
most economic use. First of all, there is no doubt 
that grass, the United Kingdom’s largest and most 
important crop, offers great scope for rapid develop- 
ment in yield, utilization and conservation. 

Work-study oan make many contributions to 
agricultural i . The stage has now been 
reached when work-study knowledge and advice 
should be made available to farmers on a basis 
similar to that of the National Agricultural Advisory 
Service, and he thinks that every district offloer of 
the Advisory Service should receive training ‘in 
work-study. Š 

A new interest in farm building deeign among 
architects, builders and industrial designers is also 
needed. That is why the National Farmers’ Union 
of England and Wales has recently established & 
research fellowship in the design of farm buildings, 
which 18 to be administered by the Nuffield Founda- 
tion. 

On the question of efficiency, Sir James thinks it a 
pity that whereas farmers are always under pressure 
on the score of efficiency, very little is said about the 
efficiency of the ancillary industries. They have the 
beneflt of & firmly based home market, and they 
should share with the farmers the obligation to cut 
at least their operational coste to the minimum and 
so allow the consumer, through the medium of the 
farmer, to share in that benefit. . \ 

As regards the achievements of the producer- 
marketing movement in Britain, there is no doubt 
that ib ranks, with the guarantee system, as one of 
the two most revolutionary agricultural developmenta 
of our generation. On the distributive aide it is in the 
sphere of presentation, pre- ing and self-service 
distribution of branded British foodstuffs, effectively 
&dvertised, and carrying & continuing guarantee of 
quality, that early and dramatic advances can be 
achieved. ~ 

i up, Sir James believes that what we 
really need is a combined operation in the economic, 
financial, technical and scientific flelds if we are to 


succeed in transforming the structural basis of the . 


industry during the next generation, on a scale com- 
parable to the agrarian revolution of the eighteenth 
oen - With a stable support structure, and a 
proper flow of credit, there will be unlimited scope 
for the application of new knowledge. : 


THE VASCULUM AND THE 
MICROTOME 


N bis prendential addrees to Section X (Assembly 
of Corresponding Societies), Prof. D. A. Webb 
disousses, under the title of “The Vasculum and the 
Microtome”’, some of the i iane in the relationship 
between laboratory biology and natural history 
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to-day. The contrast between them to some extent 
coincide with the contrast between the interests of 
the amateur and of the professional, but the two 
distinctions are not quite the same; for although 
tho amateur laboratory worker has unfortunatel 

become almost extinct on account of the increasing 
complexity and cost of apparatus, ‘there are a number 
of professional biologists who are primarily field- 
workers. These men are in an especially favourable 
position for bridging the gap between amateur and 
profeasional and for encouraging each to help the 
other. 

The welcome revival of interest in natural history 
among professional biologists in the past twenty 
years, and the many examples of fruitful collaboration 
that have been seen in this period between amateur 
and professional and between worker and 
fleld-man, must not blind us to the fact that there is 
& necessary tension between the two approaches, 
and that unless each side is able to show tolerance, 
and respect for interests that it does not share, this 
tension will find expreasion in hostility and polemics. 
Most biologists belong to one or other of two con- 
trasted types, which differ from each other in their 
primary interest in the subject, and consequently in 
their method of a and their sense of what is 
important and what trivial. One is attracted primarily 
by the richness and diversity of Naturé ; he seeks for 
claseificationa, principles and laws to help him to 
explore this diversity effectively and to comprehend 
it in his mind; but its complexity is for him a 
primary datum which no theorizmg can reduce to 
simplicity. Such a man is naturally & fleld-worker. 
To the other type this complexity and diversity ‘is, if 
anything, an irritant; he is interested in analysis, 
abstraction and simplification; he seeks above all 
for the understanding of the processes of life and 
of the principles of homogeneity that underlie the 
diversity. For these ends the laboratory is more 
effective than the field. ; 

Neither of these attitudes can, if preased to its 
logical conclusion and pursued to the exclusion of the 
other, get very far towards the understanding of the 
organic world. The complexity of this world is so 
great that without analysis and simplification we can 
but contemplate it, wrapped in a fascination that 
may be pleasurable but scarcely scientific. On the 
other hand, it must be realized that the organism 
lives every moment of ita life not in the cold serene 
world of genetic ratios, enzyme ia and the 
thermodynamics of infinitely dilute solutions, but m 
& groeser, pullulating, phenotypic world, character- 
ized by a complexity of which only a minute fraction 
is reducible by our laws and theories. 

The impect of cytogenetics on taxonomy serves to 
exemplify both the profit to be gained by close 
collaboration between the laboratory and the field- 
worker, and also the dangers of misunderstanding 
between them. Partly because of the lack of suitable 
semi-popular expositions of the lessons that tradi- 
tional taxonomy must learn from cytogenetics, many 
amateurs are still impatient and distrustful of the 
subject, and do not realize how aften it gives them a 
clue to unravel & confused situation, or an objective 
instead of & speculative basis for their conclusions. 
On the other hand, some cytogensticista, notably 
Prof. C. D. Darlington in his ‘Chromosome Botany 


, 
, 


" are 80 mnpreesed with the importance of their own 


studies that they represent them as the only road to 
biological truth, and with a fine disregard for logic 


488 Á 
hold up to oontumely the principles ‘of a taxonomy 
the categories of which they are using every 
day. 

But in spite ‘of some arrogance on one side and 
ignorance on the other, a great deal of effective 
00-0 ion has achieved. It 1s only thé rare 
ind that can at ance retain in view the complex 
pattern of Nature and achieve the abstraction neces- 


A View of Ireland 


Edited by James Meenan and David A. Webb. 
Pp.-xvi+254+17 plates. (Dublin: Local Executive 
Committee of the British Association for the Advance- 
ment of Science, 1957.) : 

HIS Handbook, published especially for members 

of the British Association by the Local Executive 
especially in sumptuousness of production, which 
has recently been attained by previous local cam- 
mittees at other meeting centres. ' - 


Dublin itself, including ita main soientiflo institutions. 
In a folder attached to the back cover is a simple 
map of Ireland indicating the counties and the main 
towns. The indication of the border separating the 
six counties comprising Northern Ireland is by no 
means distinct enough. Many visitors will wish to 
know which are the six counties, but few will recog- 
nize the border on this map. The fact is that the 
border is there, and should be clear on such & map. 
A second map will prove more useful since it gives 
details of Dublin and the adjoming counties. There 
are seventeen. well-produced plates and twenty-two 
maps and diagrame i in the text. 

As the title implies, this Handbook ranges over 
the whole of the Republic and does not concentrate 
. on Dublin, the venue of the meeting, and ita immedi- 
ate surroundings. In this respect the book differs 
from its predecessors ; but nevertheless the editors 
made a wise decision in this connexion. Some 
chapters, for example, physiography, geology and 
botany, range over the whole of Ireland (including 
Northern); others are confined to either the whole 
or just a part of the area south of the border. 

Mr. J. P. Haughton has written & valuable survey 
of the physidgraphy and climate of the entire island. 
"Geology is treated by three authorities: Prof. J. O. 
Brindley on besement rocks; Prof. W. D. Gill on 
the Upper Palseozoio Systéms; and Mr. G. F. 
Mitchell on the Pleistocene Epoch. Prof. D. A. 
Webb deals with the terrestrial flora, and Dr. M. de 
Valera and Miss H. M. Parkes describe the rich algal 
flora of the east and west The zoology of 
Ireland is so vast that in ing this section Prof. 
O. F. Humphries and the Very Rev. P. G. Kennedy 
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sary for its analyms; but on such minds we are 
dependent for any real advance in our understanding 
of organisms. The reet of ub can, however, at least 
avoid putting obstacles in their path ; and in bring- 
ing our brick to be built into the structure of scientific 
knowledge we must realise that our neighbour’s 
brick, though it differs in shÉpe and colour, may be 
just as useful as our own. .~ 


THE REPUBLIC OF IRELAND E 


have wisely confined themselves mainly to the south- 


‘east. Inland fisheries loom large in the economy and 


sport of Ireland, so a separate chapter, by Dr. A. E. J. 
Went, deals with these. Thirteen families of fish are 
to be found in the fresh waters, the most important 
from the economic point of view being salmon, sea- 
trout and eels. 
Prof. G. O’Brien writes on the economic structure 
of the Republic. - 
Agriculture, Ireland’s mam industry, is dealb with 
by three authors: Dr. J. J. Byrne, who presenta a 
survey ; Dr. R. O'Connor, who writes about 


general ; € 
- the small farms which abound there; and Dr. D. 


Twomey, who describes the important livestock indus- 
try. Peat ig-an i t fuel in Ireland, so it is 
fitting that a chapter should be devoted to ib in sucha 
book as this. It was compiled for the Irish Peat Board 
by Mr. H. M. 8. Miller, and is of special interest in 


. dealing with peat winning, preperation and artificial 
deh: 


ydration. 

The archwology of the Republic covers & wide field. 
Prof. 8. P. Ó. Ríordáin deals with the prehistorio 
period, and Dr. F. Henry the early Ohristian period. 
Local traditions in Ireland are exceptionally fasecinat- 
ing, and still offer wide fields for research. Prof. J. H. 
Delargy describes the folk-lore in general; place- 
names are considered by Dr. M. A. O'Brien; and 
Mr. A. T. Lucas discusses folk-life. Prof. M. Dillon's 
excellent chapter on the Irish aa one of the 
Celtio group seems somewhat out of place in such a 
Handbook as this because most of the Association's 
visitors will have little time for studying it even 
cursorily, whereas any serious student would certainly 
wish for more. . 

The City of Dublin is covered in the last chapter 
by Dr. R. B. McDowell, who describes its growth; 
Mr. J. Meenan, who considers ite role in the Irmh 
economy ; and finally by the two editors of the 
Handbook, Mr. J. Meenan and Prof. D. A. Webb, 
who present a useful, but all-too-short, account of the 
principal scientific institutions in Dublin, including 
the universities and colleges, learned societies, 
museums and botanic garden, eto. 

Each chs. of the Handbook is followed by a 
very useful bibliography. eo D McuK 
no account of the development present position 
of education in Ireland. But the most serious amis- 


ite readers. - 
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eanton Collags School was still called the Free 

Grammar School. E 

In 1864, Queen Victoria appointed Lord Taunton 
as chairman of a Publip Schools Inquiry Commission. 
At this time Lord Taunton was also president of the 
Board of Governors of King’s. He called Tuckwell 
to give evidence before the Commission concerning 
the teaching of physicdl science at his school. In 
giving evidence, Tuckyell satiafied the Commissioners 
that a scientific educafion gave his pupils inestimable 
advantages in later life. 

Tuckwell met with much adverse comment, and 
although he may not have realized it, his chief 
obstacle to science in his school was that, 
A ace ee tee ng oe Red 
ay eee cy Ua Boe bee 
been formed. No longer was Oral eee ass 
had been under the former constitution of the govern- 
pet Under the old system, the headmaster had 

an endowment, which was not accompanied 
by any sort of restrictions or obligations as regards 
his teaching or conduct. The duties of the trustees 
had been to a oint & headmaster, not to maintain 


in the teaching of science and a brilliant exponent 
of it against the old in olasmics". In 
the face of this, resigned at the end of 1877. 

In 1880 the school was acquired by the Woodard 
Corporation and from that date until recently no 
startling advance was made; science teaching was 
continued, but no new facilities were mtroduced to 

pace with the rapidly schooL 

, in the late 1980's it was decided to build 
a new science block ; plans were drawn up ; materials 
ordered and work was due to start in October 1939 ; 
but the project had to be temporarily postponed. Tt 
was, however, necessary to have additional laboratory 
space of some description, and so & temporary wooden 
laboratory was erected, Tuckwell’s old 
then being given over to the teaching of biology. 
This new served its purpose admirably, 
and in 1948 another of these laboratories was 
acquired, this being used for the teaching of physice. 

After the War, a memorial fund was opened, and 
in 1947 it was decided that the war memorial and 
Bolenoe block should be incorporated in the one 
building. In 1055, Tuckwell’s old laboratory was 
pulled down to make way for the epeotion of the 
new block. When the building was started, £8,000 
had been given to the fund, and £20,000 had been 
lent, by relatives of the bereaved and by friends of 
the school. 

When first designed, the block was intended to 
consist of two i and two physics laboratories 
only. However, in 1956 the Industrial Fund for the 
Advancement of Scientific Education in Schools gave 
the school a grant of £10,000, and so made it possible 
to extend the block to include two preparation rooms 
and a science library, and to fit the laboratories 
with modern equipment and apparatus. It is inter- 
esting to notice the difference in the floor space of 
laboratories; the new block baa & total floor space 
of 6,000 sq. "ft. as compared’ with the 300 aq. ft. -of 
Tuckwell’s old laboratory. The only reminder of the 
great pioneer who did so much for King’s is a plaque 
set in the wall of the new block, approximately over 
the site of Tuckwell’s laboratory. 
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GENETICAL HAZARDS OF 
RADIATIONS* 


YEAR ago I reviewed in Nature a report on 
|. the biological dangers of nuclear and applied 
which had been prepared by the Medical 
fcio Oculi abd PORE Uy Mic ore ient 
uded with an urgent appeal for an eesily 
le digest of this important document. How- 
ever, no such help has been given to the public, 
which is getting more and more anxious to under- 
stand the position. Instead of this, there has been a 
plethora of statements by scientists which, unfor- 
tunately, has probably contributed more to the 
confusion than to the enlightenment of the publ. 
For the technically trained reader it is easy to see 
that all these statements agree on certain funda- 
mental facts and conclusions, but the emphasis is 
Placed in such different ways that the general reader 
may well feel it is more or less a matter of choice or 
philosophy whether ionizing radiations are con- 
sidered or'not. Much of this confusion 
could be dispelled if a recent po lecture by Dr. 
Warren Weaver, of the Rockeft Institute, could 
be made available to the broadest possible public at 
the lowest possible costa. 

In ten lucidly written pages, Dr. Weaver makes 
the reader acquainted with the indispensable scientific 
background to the problem of radiation hazards. He 
limits himself almost entirely to genetical hazards ; 
the dangers to the immediately exposed persons are 
scarcely considered. It is true that this leaves out 
of consideration just those effecte—like bone canoer 
caused by strontium-80 or leukwmia caused by 
diagnostic X-rays—which at the moment cause most 
concern. But these are also the dangers which can 
be most easily understood by the lay persan, whereas 
the much more subtle and yet in no way less real 
genetical dangers are not easily appreciated. It is 
the great virtue of Dr. Weaver’s lecture that it states 
quite clearly and unequivocally those basic facts of 
radiation-induced mutation about which there is 
general agreement. He summarizes them in a pera- 
graph which seems so important to me that I should 
like to quote it in full: ‘First of all, the change 

by mutation is practically always & change 
or the worse. Second, the amount of mutation 
varies directly with the amount of radiation. Third, 
there is no minimum amount of radiation which is 
genetically safe—all radiation is genetically bad. A 
little radiation is a little bad, and a lot is a lot bad. . 
Fourth, once exposed to some radiation, this never 
‘wears off; this is to say, the genetically important 
number of mutations d on the total doge that 
one accumulates from own conception up to the 
time of conception of his last child. Fifth, the 
radiation that is important genetically is only that 
which reaches the that is to say, the male 
testicles and the female ovaries. Sixth, what counts 
from tbe point of view of society as & whole ia 
the totel number of mutated genes. Thus & small 
radiation dose to a large number of persons is, socio- 

y speaking, equivalent to a large dose to 
a fow”. 


Finally, there is an excellent brief discussion of the 
reason why, in the face of this generally accepted 
situation, scientists yet differ among themselves in 


*“Radiations and the Genetic Threat.” 
Franklin Inst., 863, No. 4 (April 1967). 


By Warren Weaver. 


490 


their asseesment of radiation hazards. This is only 
in part due to our lack of knowledge concerning the 
number of mutations which a given dose of radiation 
produces in man ; in fact, the estimates of this 
See ee vary surprisingly little between scientists in 

itain and in the United States. The main causes 
of divergent opinions are the personal attitudes to 
two problems : one temporal and the other numerical. 
The temporal: how large is our responsibility 
towards future, still unborn, generations of man- 
kind ? The numerical: granted that a certain dose 
of radiation is sure to cause the death of a few 
thousand babies in the next generation, do we need 
to worry about this when these deaths, for which we 
carry the responsibility, form only a very gmall pro- 
portion of ‘natural’ deaths ! The answers to these 
questions cannot be dictated by the scientist; they 
have to be given by everyone according to his reason 
and moral standards. All the scientist can do is to 
put the facts before the public, and this has been 
done most ably in Dr. Weaver’s lecture. 

O. AUHRBAOH 

1 Auerbasoh, O., Netwre, 178, 455 (1056). 


INSTITUTE OF PHYSICS 


REPORT FOR 1956 - 


thirty-seventh annual report of the Board 

of the Institute of Physios covering the work of 
the Institute during 1956 was presented to the 
annual ing of the Institute, which was 
held on July 12 at Oxford during the Institute’s 
third convention. During the year under review the 
Board met six times its various standing oom- 
mittees ten times. The membership and examina- 
tions committee dealt with 752 applications for 
election or tranafer to the various of member- 
ship, and the interviews panel met three times and 
interviewed eleven yr eee rie pee MME of 
the committee visited four colleges which 
ae Pesci Saut piel Aan oa The 
is now also responsible for giving advice 

on educational matters, and two panels have been 
set up—one to consider the revision of the lists 
of recognized qualifications for membership, and the 
other to submit & report to the Board on suggested 
means of stimulating entry to the profession of physics. 
The total of the Institute rose during 
1956 by 885 to 5,581, with the Increase in 


greatest 
the amociateship (208) an and the graduateship (104) 


gradea of membership. The gradusteship examination 
was held during June 11-15, and written papers were 
taken both at the Institute's rooms in London and at 
three provincial centres. Seven of the forty-five 
cendidates who presented themselves for examination 
satiafied the examiners. For the final examinations 
for National Certificates in Applied Physics the 
numbers of candidates were 424 for the ordinary 
level and 152 for the certificate, 

with 800 and 82, respectively, in 1955. The Board 
agreed to accept the diploma in physics of the 
Northern Polytechnio, London, as giving complete 


London and Home ` Counties Regional Advisory 
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Council for Higher Technological Education a oon- 
ference on ‘“‘Degree and Diploma Courses in Applied 
Physice" was arranged and held at the Institution of 
Electrical London, during Navember 18- 
16. More than half the 160 who attended were 
senior representatives of industry or government 
service. The proceedings of the conference, including 
the discussion, have aince been published, both in the 
Institute’s Bulletin (8, 47, 86, 119, 166; 1957), 
and y in booklet form. (“The Education of 
Physicists in Universities and Colleges of Technology”: ` 
Institate of Physica, London. 1957. 6s.) 

The increase in circulation of the Institute's two 
journals, Ths Journal of Sctentiyic Instruments and 
The British Journal of Applied Physics, to libraries 
and non-members was about double that of the past 
few years, and the effect on the circulation of the 
new requirement that members pay for their own 
copies was leas than anticipated. The revenue from 
advertisements showed 6 satisfactory increase. Details 
of the numbers of contributions submitted and 
published, together with the extents of the journals, 
are in the annual report. The average delay 
between the first receipt and publication of a manu- 
script remained about six months. Supplement No. 5 
of The British Journal of Applied Physics, containing 
the of the conference on “The Physics 
of Nuclear Reactors”, held in London during July 3-6, 
was published. in November. 

The Buletin, which has been 
ee eee 
uring 1956, is now the only periodical of the Institute 
to which all members are entitled without extra 
payment, and its development is considered by the 
Board as an important part of the publication policy 
of the Institute. The twelve monthly issues oom- 
prised 344 pages twenty-three articles ; 
news of the activities of the Institute’s branches and - 
groupe; thirty-six book reviews; and the titles and 
abstracta of the principal contente of the Institute's 
Awo journals. 

The Institute continue to be represented on many 
joint bodies and committees, including the Parlia- 
men: and Scientific Committee, committees of the 
Royal iety and the British Standards Institution, 
and several national, regional and other scientiflo 
and technological advisory councils. Extracts from 
the reporta of the Institute's representatives are given 
in the annual report. The number and nature of the 
inquiries addressed to the Institute concerning 
professional matters were much the same as in 
previous years. A fourth in the annual series of 
surveys of salaries and emoluments of members of 
the Institute was made in October and & report on 
the was published in the January issue of 
the Bulletin (8, 19; 1957). The annual inquiry 


and 


: oer acts OC pube undo in 
respect o 1050 una! 190T nde ee 
to publish a report,- with comments, which 
cover tho results of these inquiries. 
Details of the activities of the specialist groups 

vid ot tho bratiehes.ot the Insutule: both beens end. 
overseas, are listed in the report. The Anstralian 
branch consists of 419 members and seperate divisions 
in the various states of the Commonwealth. Under 
the auspices of the New South Wales division a 
conference on contemporary optics was held in Sydney 
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during September 19-21 (J. Sot. Instr., 34, 129; 
TO The inaugural i of the Malayan 

‘branch was held in Singapore on May 9 when Mr. C. Q. G. 
Webb was elected chairman and Dr. Thong Sew Pak 
honorary secretary. The Liverpool and North 
Wales branch held a two-day i in Bangor 
during September 26-27 on the subject of nuclear 
magnetic resonance, at which it was decided to form 
& Radio oy Spectroscopy Group of the Institute 
to cover all branches of spectroscopy up to about 
10" o./g. The programme of the London and Home 
Counties branch included a joint symposium with the 
Royal Institute of Chemistry and the Institute of 
Biology on the presentation of science to the public, 
and visits to the National Institute for Medical 
Research, the Research Laboratory of Associated 
Electrical Industries, Ltd., at Aldermaston, and the 
Royal Naval College and the National Maritime 
Museum at Greenwich. A one-day conference on 
physics in industry was held in Oerdiff by the South 
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Wales branch at which Sir John Cockeroft gave a 
public address on ‘The Future of Science and 
Technology in Industry” (Bulletin, 7, 147; 1956). 
Joint meetings were held between the Education 
Group and the Manchester and District branch, and 
between the X-ray Analysis and the Low 
Temperature Group of the Physical Society; a 
symposium on thin films was held by the Electronics 
Group in Reading; and the summer meeting of the 
Non-Destructive Testing Group took the form of & 
symposium in Bristol on the physics of some new 
aspects “of non-destructive testing, the contributions 
to which have since been published (Brit. J. App. 
"eus 8, Suppl. No. 6; 1957). 

At the general meeting of the Institute, the 
following were elected to take offlee on October 1: 
President, Mr. O. W. Humphreys; Vice-President, 
Prof. E. O. Stoner; Honorary Treasurer, Dr. J. 
Taylor; Honorary Seoretary, Prof. F. A. Vick. 

B. WHINTBOUB 


WALL DEPOSITION IN CHAETOMORPHA MELAGONIUM 
(CLADOPHORALES) 


By Dr. E. NICOLAI 
Botany Department, University of Leeds 


HE mo logical complexity of the structure 
of the walls in several members of the Clado- 
phorales attracted the. attention of botanists as early 
as the middle of the past century, at a time when 
the light microscope was the only tool available. 
Since that time, the lication of the more modern 
methods of X-ray ditvaction and electron 
microscopy has confirmed the o results and. 
j them by adding structural details formerly 
beyond the limita of investigation. It 1s now known! 
that the walls of all the members of the Cladophorales 
—axoept the genera Acrosiphonia and 
—are built -of many lamelle each consisting of 
imbedded i 


This structure, the ‘croas-striation pattern’, had been 
foreshadowed in the light-microscope observations 
of two seta of fine striations visible in surface view of 
the walls, reflecting exactly the directions of the two 
sete of underlying microfibrils’. the 
same structure occurs in the walls of Valonia where, 
however, & third direction of orientation is present, 
reba a the oorresponding microfibrils are less 
abundant than are those m the two major directions‘. 
In the filamentous Oladophoraceas, one of the sete of 
striations (and therefore one set of microfibrils) is 
approximately parallel and the other one perpen- 
dicular to the longitudinal axis of the cells. 
_ X-ray analysis has shown that the microfibrils in 
the above-mentioned cases consist of highly arystal- 
line cellulose I* and in Valonia this has been con- 
firmed by electron diffraction analyzis*. 
I$ is olear that any ideas on the genesis of this 
crossed fibrillar structure are best based on observa- 


tions of walls recently formed at a previously naked 
cytoplasmic surface. The swarmers and the 

ing sporelmgs of members of the Cladophorales 
obviocsy -atfur scietis zasteriol cn ak eritical 
observations might be made, and the present article 
concerns the date obtained about the first wall laid 
down and the stage of development at which the 
crose-striation pattern makes ita appearance. 

Two marine members of the Oladophorales were 
chosen because of the ease and reliability with which 
they form motile stages in quantity. One of them 
will be discussed here, Chaetomorpha melagonsum. 
The unbrenched filaments of this plant were collected 
on the Northumbrian coast, near the Dove Marme 
Laboratory in Cullerooate. The motile stages of 
reproduction can be either gametes, the fusion of 
which gives a xygote which in tum develops mto a 
new plant, or zoospores which sprout without fusion. 
Durmg the months of January and February, 
filaments brought from the coast, kept overnight in a 
refrigerator at about 2° C. and then returned to room 
temperature in the light, produced large numbers 
of motile cells. Many of the large cells of the fila- 
ments were emptied in the formation of about 8u-long 
of two flagella and the emptying of whole 
both in the laboratory and on the shore suggests, on 
iced Ge ee ir ee ce 

rarely could a beginning of fusion 
ii can et Micon ike i ple 
induoed to settle and germinate.. They keep moving 
for several hours and oollecb towards the light. 
Though they settle readily on solid substrates, it 
proved to be difficult to find & transparent medium 
on which -they sprout and develop. The best resulta 
water. On this substrate settling and sprouting of 
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Fig. 1. 
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Tig. 2. Electron miarograph of the wall at the sprouting end of an 11-day-oki of Ohaetomorphs melagondum, after 
extraction of the contents. (xe. 17,500.) Shadowed with dium-gold 


the swarmers can be obeerved under the microscope, 
and ihe sporelings can be easily brushed off and 
collected at any stage required for mvestigation. 
The cultures were kept at a temperature of + 5° C. 
in a special refrigerating unit provided with strip- 
lights and designed for the growing of algae. 
Investigation of the structure of the different 


stages of development was carried out by means of ` 


X-ray diffraction a&nalyms and by electron mioro- 
soopy. For both methods large tities of swarmers 
or lings had to be a 

-rey diagrams were obtamed by packing swarmers 
or sporelings into a hole about 1 mm. diameter in a 

Ta holder whioh;was mounted over the slit of 
the X-ray spectrometer. Electron micrographs could 
be obtained only after pretreatment of the material, 
as the contents of the cells make them opaque to 
the electron beam. ‘The extraction method used by 
Thrmann and Bonner’ in their investigation of 
coleoptiles proved to give good resulte m this case. 
The sporelings were washed in distilled water, boiled 
for about 4 hr. in water, kept for 24 br. in & ¢ per 
cent solution of ammonium oxalate at a temperature 
of 80° C. and then extracted successively in boiling 
2 per cent sulphuric acid and in boiling 2 per cent 
sodium hydroxide. After thorough washing in dis- 
tilled water, the material was caught on a i 
holder covered with ‘Formvar’ film and shadowed with 
palladium—gold. Electron micrographs of different 
stages of develo t of swarmers have been made. 

(a) Stoarmers before settling. Electron micrographs 
of swarmers caught on the ‘Formvar’ film while still 
swimming, dried and shadowed, present no features 
of i since the contents are opaque to the 
electron beam. It is clear, however, that the oells 
have burst on drying, and that there is no trace of 
a wall or a boundary layer. 

(b) Swarmers after setiling. It can readily be 
observed in the light microscope that a wall is 
formed shortly after settling. 

Electron micrograpbs of this material were taken 
within 24 hr. of settlmg. After extraction, the 
sporelings yielded clear pictures of an already wel- 
developed wall (Fig. 1): The most striking observa- 
tion at this stage is the presence of & well-defined 
pole opposite the region at which sprouting occurs, 
the beginning of which oan also be observed already 
in this early stage. As the swarmers settle with their 
apical part (where the flagella were attached) to the 
substrate, and sprout, the pole must have developed 
at the posterior part of the original cell. Around the 
pole, coarse bands be seen encircling the oell. 
On the outer side of bands distinct and very 
thin microfibrils are which are, however, 
isolated and infrequent. They tend to radiate from 
the pole and to converge towards the sprouting end, 


where after two days arandomstructure of well-defined ` 


fibrils is present. There is a suggestion of the presence 
of microfibrils in the coarse band structure below. 

The next stage which proves to be of mterest is, 
that of the 11-day-old sporelings, which show after 
extraction & wall with a cross-striation pattern 
(Fig. 2). The more-ar-lees random microfibrils at the 
outside are still visible, and the original co&ree bands 
around the oell now show microfibrillar structure, 
whereas towards the inside of the cell & second coarse 
pattern of broad, more or leas opaque bands haa 


- developed, perpendicular to the first one. The fibrils. 


in this pattern are still chiefty hidden im the opaque 
bands and are visible only occasionally. The sprouting 
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younger stages vague rings are present 
to some of the 
8-9 A. and the 5-4 A. spacamg. The ring corresponding 
to a spacing of 4-4 A. is by far the most prominent. 
Apart from these spacings, & few additional ones are 
present not belonging to cellulose I. Increase in age 
of the sporelings leads to a gradual decrease in the 
intensity of the ring corresponding to & 4-4 A, 
spacing, together with an increase in the mtensity at 
3-9.A. In the ll-day-old sporelings, the complete 
cellulose I diagram is present with all spaamgs in the 
correct relative intensity, whereas the additional 
pattern of a sporeling in this stage shows two crossed 
systems of orientated cellulose spacings. 

One of the major pointe of interest in the develop- 
ment from motile stages to sporelings in Chaeto- 
morpha jum is thus the presence of & pole in 
the very first stages of wall-deposrtion as the centre 
of a well-defined structure. In adult vemcles of 
Valonia the presence of a pole has been ‘firmly estab- 
lished‘ only after many years of extensive research ; 
in Chastomorpha sporelings, however, electron micro- 
graphs show ite presence without any shadow of 6 
doubt. The structure of the encirchng coarse and 
slightly opaque bands does not reveal tho presence 
of well-defined microfibrils in the first instanoe. 

After some time (in this case, 11 days), however, 
microfibrils are visible within these bands, though in 


within the bands. Whether some protoplasmic com- 
ponent is still, at first, intimately linked with the 
cellulose molecules and gives the above-mentioned 
X-ray diagram is a matter pte genase It is 
certain that in the I1-day-old where the trans- 
verse bands show fibrils and where a second coarse 
and still partly opaque band structure has developed, 

icular to the first one, a cellulose I X-ray 
i ia recorded for the first time in the growing 
even a ee diffraction pattern 
obtai from one cell shows the presence of two 
well-orienteted systems perpendicular to each other. 
During this development the outer part of the 
wall still shows the random fibrils which probably 
are not built of cellulose I, as the X-ray diagrams in 
the first stages did not ahow the cellulose I ings. 
I wish to solm with gratitude the valuable 
contribution of Mr. G. W. Ripley, who took the 
electron micrographs, and my sincere thanks are due 
to Prof. R. D. Preston for his continued help and 
advice. 


1 W1oola!, R., and Preston, B. D., Proc. Ray. Soc., B, 140, 244 (1053). 


‘Preston, R. D., and , W. T., Pros, Roy. Soe, B, 189, 76 
937). Nloola!, Ħ., and -W À. Protosierma, 30, 401 
im drin. W.T., Preston fk. D., Proc. Roy. Soo., B, 

1 Correns, 0., a al, Künmermann's Peitr. Morph. Physiol. PAansen- 

selle, 1, 200 (1893). 
1 Oronshaw, J., and Preston, R. D. (in the prees). 
* Preston, B. D., and , G. W., Naters, 174, 76 (1004). 


* Hartmann, M., Ber. Bot, Cee., 47, 485 (1029). 
™Thimann, E. V., and Bonner, J., Proc. Roy. S00., B, 118, 126 1033). 
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LETTERS TO THE EDITORS 


The Hdétors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notioe ts taken of anonymous communications. 


Statistical Model of some 
me Series which occur in ' 
Nature 


Taa following is an amplification and extension of 
some work which was described in a general way at 
a symposium of the Research Section of the Royal 
Statistical Society on Storage Problems on March 6, 
1957. : 

Annual values of some phenomena such as river 
normally distributed if no account is taken of order 
of oocurrenoe. Their principal characteristio, how- 
ever, is the occurrence of periods when, on the whole, 
values tend to be high and others when they tend 
to be low, though low values may oocur im a high 

and vice versa. So far as is known, there 

no regularity in the occurrence or the length of 

these perioda, and usually there is no significant 

correlation over one of them between & year and ita 
SUOOOBBOT. 

This phenomenoh is importent in problems of 
storage. In these a quantity R enters, which is 
obtained by taking departures of the annual values 
from their mean for & period of N years, and plotting 
the continued sume of these departures against the 
numbers 0 to N. The range of this curve is R and 
is easily seen to be, in the case of & river, the storage 
capacity which would have been neceasary to enable 
the meen discharge to flow in every year of the period. 
In the case of natural phenomena, of which about a 
hundred have been examined!, the following equation 
represents the mean reguli: 


Rjo = (N|2)EK (1) 


where c is the standard deviation and K is a quantity 
which bas & normal distribution and the mean of 
which is 0-78. : : 

If, however, the quantities oonsidered are entirely 
independent events, such, fgr example, as would 
arise from toing a set of, say, coins and 
recording the differences between the number of heads 
and number of tails at each throw, R is represented 
by the following equation : 


Blo = VyNx = 136 VN (3) 


AS 


The values of R are the same from the two equations 
when N = 22; but for higher values of N the value 
of R from equation 1 steadily increases at a greater 
rate than does R from equation 2. For N = 100 
the difference is about 25 per cent, and for N = 1,000, 

100 per cent. There is therefore a definite difference 
between many natural time series and those where 
the terms are i of each other. 

An apparatus by which either type of series can 
be imitated is a pack of what I have oalled ‘probability 
cards’. The first peck contained fifty-two cards 
numbered + l, + 8, + 5, +7, and the numbers of 
each kind of card were thirteen, of the ones, eight of 
the threes, four of the fives, and one of the sevens. 
These numbers are proportional to the ordinates of 
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corresponding to departures of 1, 8, 
5 and 7 from the mean 0. If cards are cut from 


equation 2, and this has been found to be the 
case}, 
If, however, the following procedure is adopted, 


& differenb result will be obtained. The pack is 
shuffled is cut, and after ite number is 


E 


positive cards in one hend 
are transferred to the other, and the highest three 
negative cards are removed from it. This band then 
has a definite positive bias. A joker is now placed in 


cut and recorded. This cutting and shuffling goes 
til the joker is out. Then the joker ia removed 


The amount of bias, 
i the 


Wig. 1. Outting probability cards, Pack of fifty-tno. Biased hand 
of twenty-six cards + joker 


Four different of 1,000 cuta each 
were carried out. From each of these R was deter- 
mined for twenty sections of fifty cuta, ten sections of 
a hundred, nine overlapping sections of two hundred, 
eto. The points up to N = 1,000 are the means of 
theep seta. The four experiments were combined in 
order of occurrence so as to give values for 2,000 
and 4,000 cute. The resulta are ahown-in Fig. 1, 
where small alongside the observed points 
indicate to which experiment they belong. The mean 
value of K from all experiments is 0-71. 

The card experiments bave not been fully analysed 
as to variation of means and standard deviations, 
and further experiments are also being made. The 
result, however, indicates that the proceas described 
leads to time series very similar to those which occur 
in Nature: 

H. E. Hunger 


1 Hurst, H. H, Trens. Amer. Soo. Cie. Nng., 116, 770 (1051); Pree. 
Iag. Ois. Nag., Pt. 1, b, 519 (1050). 
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Velocity of the Seismic Waves Lg and Rg 
across Australia 


seven Australian earthquakes well recorded overseas, 

, the two Western Australian ones of August 
16, 1929, and April 20, 1941, and the five Central 
Australian ones of December 20, 1087, April 17, 1938, 
March 26, 1980, May 4, 1041, and June 27, 1041. 
The epicentres and origin times of these earthquakes 
were revised using the method of Jeffreys and Bullen* ; 
(the shock of March 26, 1080, has previously been 


beerv&atory records of these seven 
earth and of the Adelaide eerthquake* of 
March 1, 1954, were those examined; the records 
were from Weicherb instrumenta in the case of the 
first seven, and Gelitzin instrumenta in the last case. 
The Lg phase was found to be recorded in the case 
of all earthquakes except that of August 16, 1929, 
a marginal earthquake off the north-west coast. The 
Rg was clear only for thoee of May 4, 1941, 
and March 1, 1954. (The Lg and Hg phases were 
identifled in all instances without prior calculation 
of their expected arrival times.) 
The mean Ig group velocity was 8-50 + 


8-05 + 0-07 km. /sec. respectively. For Eurasia, using 
about four hundred earthquakes, Bath has found at 
least two distinct Lg group velocities, namely, 
8-54 + 0-07 km/sec. and 8-37 + 0-04 km./sec. BAth 
also found a mean Rg group velocity of 3-07 + 
0-10 km./seo. 

The Australian data do not indicate strongly any 
separation of the Lg phase; only the earthquake of 
June 27, 1941, showed an Lg velocity, namely, 
3:38 km./sec., which differed from the mean by more 
than the standard error. The combined mean 
Australian Lg velocity is 3-50 + 0-07 km./pec., in 
striking agreement with the North American and 
Eurasian results. The importance of the present 
results is that they indicate that Lg and Rg velocities 
of order 3:50 and 8-05 km./geo. respectively are fairly 
world wide. f 

I am indebted to Fr. T. N. Burke-Gaffney, director 
of the Riverview Obeervatory, Bydney, for kindly 
making available the relevant records. 


B. A. Bort 

Department of lied Mathematics, 

University of Sydney. May 9. 
1 Bull. Ses. Soc. Amer., 49, $19 (1952). 
1 Arkin Geofymk, 8, 205 (1054). 
* Bur. Centr. Seis. Trev, Soi.. No. 11 (1935). 
* Bullen and Bolt, J. Hoy. Soc. N.S.W., 90, 19 (1956). 
* Bolt, J, Roy. Soc, N.S.W., 90, $9 (1960). 
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An Attempt to detect Linearly Polarized 
Radio Emmision from the Galaxy 


SuvmaAL authors? have suggested that syn- 


The, ghrotron radiation by relativistic electrons in galactio 


magnetic fields may be responsible for part of the 
galactic background radiation at radio-frequencies. 
Radiation so produced is linearly polarised in a 
direction i to the magnetio fleld. The 
actual polarization obeerved from an extended region 
is likely to be reduced due to a number of mech- 
aniams** which will be discussed elsewhere, but a 
small percentage might remain. Razin‘ has described 
an attempt to measure this polarization'by a method 
based on the ion that the Faraday effect in 
interstellar spaoe would make the angular position 
of the plane of polarization strongly dependent upon 
frequency. By switehing between & wide and & 
narrow receiver band-width, a change of output was 
noted which was interpreted as implying the presence 
of up to 4 per cent of linear polarization in some 
directions. On present evidence, the magnitude of 
the galactic magnetic field and of the electron 
density in interstellar space‘ are thought insufficient 
for this dependence on frequency to lead to & reliable 
method of measurement, and a different procedure 
has been adopted. In the present method, a receiver 
bend-width of 4 Mo.[g. has been used, and although 
in certain circumstances the wider band-width might 
lead to & reduction of the polarization observed, the 
gensitivity is much improved, perticularly when 
observing in directions away from the galactic 
plane. 

A 7-8-m. paraboloidal reflector mounted as & 
transit instrument was used, at a frequency of 
159-5 Mo.|B.; at the focus, two dipole and reflector 
systems were mounted with their planes at right 
anglea. This assembly was motor-driven about the 
axis of symmetry of the aerial system at a speed of 
one revolution in 27 min. The dipoles were connected 
to a phase-switching receiver* which gives an output 
proportional to the time average of the product of 


Hia. e E E tma Hence when the system 
is to examine the galactic background radiation, 
& spurious apparent polarization may be produced. 
The magnitude of this effect has been estimated 
using the sun as source, and the observed effects 
agree with those estimated. 

In order to overcome this difficulty, use has been 
made of the rotation of the plane of polarization by 
the Faraday effect m the terrestrial ionosphere, and 
the initial observations have been made at a declina- 
tion of 22° N. where the lme of sight is parallel to the 
geomagnetic field. Observations were made through- 
out the month of February 1957, and the 
displacement of the solar time of observation of any 

icular point in the sky results in the observations 
Eerie wide Quosch A Progar] y varying amicus 
of ionization. This change of total ionization along 





1. Plots of the position angie againss time of the planes of 
Tola cieon fo iho areas conired on 6) B-A. 06h., dealinatlon 


The origin of the 


: (P) BA. 18h., decimation : 
corresponds to polarization in the plane of the meridian 


the line of sight causes a progressive rotation of the ' 


plane of polarisation of any polarized component that 
may be present, while the spurious deflexion is 
unaffected. Diurnal curves of total electron content 
up to the maximum of electron density (Thomas, 
J. O., private communication) showed that during 
the month about one complete rotation of the plane 
of polariration would be expected, both in the evening 
when the electron content is declining, and in the 
early morning when it is inoreesing. Observations 
made during the former time should be more reliable, 
because the sun is then below the horizon ; morning 
observations with the sun in the sky are complicated 
by & further spurious effect due to the direct reception 
of solar radiation by the primary les. A vector 
construction was used for separating the rotating com- 

eo ei d i EE 

the spurious effect. 

The area in transit in the even- 
ing was from 04h. to 08h. R.A., 
a strip crossing the galactic plane 

approximately at the anticentre, 
x da the brightness tempera- 
ture is about 400 deg. K. An 
upper limit of 1 per cent can 
be put to the polarisation through- 
out most of this region. It is 
believed, however, that linear 
polarization of the order of 1 per 
cent may have been detected 
ab 05h, a region aboub 10° 
south of the galactic plane alose 
to the anticentre. The area 
in transit in the morning was 
that around 17h.-18h., on the 
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per oent has been detected. Fig. l(a) 
and Fig. pi qe RUNG 
polarization for the regians near 
05h. and 18h. respectively. The variation of the 
position angle in each case ia in the direction to be 
expected from ionospherio data (Thomas, J. O., 
private communication), and is of the expected order 
of magnitude. 

This work was carried out as part of a programme 
of radio astronomical research at the Cavendish 
Laboratory, supported by the Department of Scien- 
tiflo and Industrial Research, during the tenure of 
an Ipaac Newton Studentship. I am indebted to 
Mr. M. Ryle and +o Dr. F. Graham Smith for their 
help and advice at every stage of the work. 


J. M. THomson 


Oavendish Laboratory, 
Aug. 2 
1 Shkiovaky, L 8., Astro. Zh, 30, 418 (1052). 
* Burbridge, G. vo rae T8 (1966). 


* Oort, J. H., and Walraven, Th., Bw. Asire. Neh., 1%, 285 (1950). 
956). 
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Arrays with Constant Beam-Width over a 
Wide Frequency-Range 


IN many sound.rangmg and listening systems 
(principally used under water) ib is necessary to 
receive signals over a wide range of frequency, the 
r&tio of upper to lower frequency being of the order 
of ten or more. Transducers (or hydrophones) with a 
sufficiently wide frequency response are available, 
but usually have to be used as omni-directional 
receivers because otherwise their beam-width would 
be inversely proportional to Clearly, the 
use of directional receivers would be very advantage- 
ous in many applications, but an essential condition 
is that the beam-width must be constant over 


the appropriate range of frequencies. An approach 


Transducer in 19 sechons 









and similar connechons for all sections of 
transducer and delay lines 








bright large-scale feature of the 
emission. described by 


from the galactic plane ab about 





Fig. 1. 
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General sebeme of constant beam-width array 
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amplifiers through low-pass filters, so that the trans- 
ducer is virtually made smaller ab the higher 

There sre, however, many difficulties 
and complications in this process, which is, at best, 
rather crude. 


thege patterns at various angles of deflexion 
from the normal. The basic idea is that when the 
beam-width between half-power points is to be can- 
stant over a frequency range of ratio 2r + 1, then 
2r + 1 patterns are One of 


EE 


for r = 4 and for a 10-section array. Beam deflexion 


ix 
angles will be quoted in terms of v, where » — > ain 6, 


7 rad. on the first delay line, 2x rad. on the second, 
and so on until the final delay line, where it is rx rad. 
It is shown in ref. 1 that to give a deflexion on the 
- gm-gcale of x rad., the total phase-shift in the delay 
line has to be 2x rad, assuming the number of 
transducer sections in the array is large. 

The ee eee litude, 
although symmetry should be preserved. out- 
puts of the mth delay lme have a relative amplitude 
Gm, then it is clear that at the lowest frequency, where 


voi I M LE dr 
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separato 
so that dips occur in between them.) 
cy to have unity 
angular velocity, so that the hi frequency has 
the angular velocity of 2r + 1, then at any frequency 
the directional pattern is 


ain [z — m(o — l1)r/2r] 
` Te — me — Irj] 
If am = 1 for all values of m, then a very flat-topped 


beam is obtained at the upper frequency, as 
in Fig. 2; and an almost exactly constant beam- 


is to be maintained outside the half-power beam- 

i then additional delay lines will be needed to 

give additional component patterns of greater angular 
deflexion. 


The method may well also have applications in 
radio aerinls. 
D. G. Toue 


* Tucker, D. G., Aouation, 6, £03 (1956). 
* Woodward, P. M., J. Ins. Hist. Eng., 93 (III A), 1564 (1946). 
* Wi py Minn Tamen qe - Inst, Elect. Eng., 08, (IIT) 


Adiabatic Piezo-O 
Heavy Water 


AÀuxoxa the physical properties of heavy water, ita 
refractive index, which has been studied widely, has 
been utilized quite often for the estimation of heavy 
water content, although other methods, such as infra- 
red absorption, are also used. But the change of 


c Coefficient of 


refractive index of heavy water with was 
studied recently by us, and in view of ita i 
for the formulation of any theory for the optical 


of liquids we present here a brief account 
constants for ordinary water and heavy water. 
The adiabatic pi ic coefficient was determin 
by an interferometrio technique! employing a 
Rayleigh—Zeias refractometer, and adequate pre- 


of 


expansion of the cell, etc. The measured value of 
the adiabatic piezo-optic coefficient for sodium D 
line (5883 A.) waa 10-51 x 10 per atmosphere far 
Teas waur (purity O08 pen: cent) da compaced to 
14-68 x 10-* tor ordinary water!. Since the ex- 
pansion coefficient for this concentration of heavy 
water was not avaflable in the literature, a dilato- 
metric measurement of the same was also made. 
These values along with other relevant constantas are 
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Table 1 à 
T Temp. (* 0.) a x 10° e 10* 10* 
L Water 2-1 1:3325 o-obT6 13 84 1d 4 dis d 
.Hew = 
8 per oent) no ` 1-3283 11042 22 82 1-0003 470 
an) x 10 za) x 10* 1 (an 1 (a 1 (ge at —1) (e +2 10 
S, D, sG AG L een GD,” 
L Water Zo 14 66 04048 0:3253 0:3215 0 3664, oe 
2 Hesty. miee Tant) L8 10-51 0-8501 04248 0 1136 0:3510 28 
a, Refractive index; p, density; a, cubleal expansion; Cp, specific heat at constant pressure; A, compressibility; ¢,9, temperature 
entropy. 


shown in Table 1 along with the corresponding values 
for ordinary water. The variation of the 
refractive index of heavy water was measured by 
the usual method with the aid of a Pulfrich refracto- 
meter. f 
As has been pointed out earlier, the Lorenz- 
Lorentz refraction formule presupposes the refractive 
index to be a function of the density alone, and 


accordingly 
E C 


Ale £31 


(nt — D 2) 
6n 


That the experimental facta are not in accordance . 


with this has been shown by the measurements of 
Raman and Venkataraman! and the more recent 
investigations in this laboratory*. For water the 


difference between 363] and that predicted by 


the Lorenz—Lorents relation is 0-0449, this differ- 
ence for heavy water is nearly three times as much, 
namely, 0-1874. Further, detailed analysis shows 
that none of the other common refraction formule 
such as  Newton-Drude, Gladstone-Dale and 
Eykman satisfactorily account for the observed 

tic behaviour of all the liquids. This has 
been attributed to the neglect of & pure temperature 
effect on the refractive dex at constant density, 
as can be seen from the fact that the usual refraction 
formule do not account for the measured value of 


— 7 EJE The pure temperature effect for heavy 


water (On|Oi), as calculated from the experimental 


value ‘of the adiabatic piezo-optio coefficient turns out ` 


to be — 2-8 x 10-5, that is, 85 per cent of the value 
of (0n/0i),, while for ordinary water it is only about 
20 per cent. Also, ‘unlike in the case of water, for 


lan . 
heavy water the value of — = (3), ia lone than that 


predicted by the Lorenz—Lorentz formula. From their 
measurements of the piezo-optic coefficients of liquids 
and the deviation from the Lorenz-Lorentz formulas, 
Raman and Venkataraman pointed out the in- 
- fluence of association, polarity of the molecules ‘and 
the anisotropy of the polarization fleld, and have 
emphasized the fact that the maximum deviation 
occurred in the case of carbon disulphide, a highly 
polar liquid. However, it is sufficient to mention 
that though the dielectric constants of ordinary water 
and heavy water are nearly the same, the deviations 
from the theory of refraction are far greater in heavy 
water. It leads ua to conclude that while amociation 
may influenoe considerably the piezo-optic behaviour 
of liquids, it is the local anisotropy of the field around 


any molecule and the consequent changes in the 
polarizability of the molecules that should be taken 
into consideration in any theory for the optical 
properties of liquids’. 

A detailed paper on this subject the 
resulte obtained with other li also be 
published in due course in the Journal of ths Indian 
Institute of Sotence. 

Our thanks are due to Dr. H. J. Bhabha, head of 
the Atomic Energy Establishment, India, for placing 
at our disposal the requisite quantity of heavy water. 


O. K. NARAYANABWANMY 


1 Raman and Venkataraman, K. B 
197 T oes) Venkataraman, K. B., Pros. 


aua Udo T, Inst. 
* Raman, O. V., and Krishnan, K. B., 
(1983) 
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Study of Strain Distribution in Metals 
by the Determination of Local Electrode 
Potentials 


Wunn a piece of metal has been subjected to local 
plastic deformation, aa, for example, by indentation, 
it is important m research work to be able to de- 
termine the distribution of in and the elastic— 

boundary. At least five methods are available 
these determinations, and Williams and O’Neill! 
recently published results using explorations by low- 
load hardneem tests. epe pese liti: 

POIs One: (he: date, Oti NIIN o the existing 


wo o S ree 

local electrode potential of the deformed metal as 

used by Spring in 1908 might provide a further 

method of studying strain distribution. The method 

is known to have certain difficulties, but a prelim- 
: VALVE 
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inary test was made along the flat surface of a cylinder 
of annealed electrolytic copper which some years 
previously had been indented at ite centre with a 
10-mm. steel ball. The surface was cleaned with 
cotton wool and acetone, and the potential measure- 
ments were made with reference to a ailver/silver 
chloride electrode as shown in ig. 1. 

The ‘Pyrex’ tube (internal eter, 2 mm.) 
containing the strade was immersed in M/10 
potassium chloride and on withdrawing the electrolyte 
remained in it to a depth of 2 om. The tube was then 
made to touch the copper surface momentarily, and 
on. lifting it about 1 mm. from the surface, a liquid 
junction formed enabling potential measurements 
to be made. The potential of the specimen against 
that of the reference electrode rose with time but 
reached a reproducible steady value in ten minutes. 
This potential was found for various positions 
of the electrode on the copper surface. The potential 
in the impression itself and up to a distance of about 
24 om. around it was anodic to the outaide of the 
specimen, the difference between them being 10— 
12 mV. The values obtained for one filling of the 
tube in the ‘sequence in which they were determined 
are given in Table 1. 





Table 1 
Distanco from of Potentlal 
i ee RAO in mV. 

3 —190 

7 —187 

14 —187 

Wastle/plastlo Dormir Bd 

37 —179 

Insido impression —190 
Alth the effect is small, it is reproducible, 
and sho provide & method of exploring strain 


distribution. The teet confirms the general results 
of Goerens? and of Simnad and Evans‘ for steel. 
Work is continuing on heterogeneous alloys. 

Hau O'Nurrn 

D. Evror Davs 


University College, 


is ein Park, 
'w&nsee. 


May 18. 


E Wiese, Q. and GUL HE e INC aad ee IAE 10, 240 
* Saninels, T. B., and Mulhearn, T. O., J. Meck Phys Solids, 6,125 
3 Goerens, P., Carnegie Bobol. Mem., 3 (1011). 

1 Bimnad, M. T., and Bvans, U. B., Trans. F'ared. 300., 48, 186 (1950). 


Relativity and Space Travel 
May I suggest an alternative ap 


Centauri, four light years away, and the other 
(Btayathome) does not. Before starting they seb up 
identical crystal-controlled short-wave transmitters 
by means of which they can follow each other’s pro- 
grees and, with suitable frequency-dividers, operate 
their clocks. 

Traveller now accelerates very quickly to, say, 


99 per cent of the speed of light. Both twins will agree: 


that their transmitters make only & small number of 
oscillations during the acceleration. (To decide 
whether their transmitters make the some small 
number of oecillations would involve the introduction 
of general relativity, which I do not propose. What- 


NATURE 


499 


ever difference of clock-tmes this produces, can be 
swamped by differences due to change of clook rates 
if Traveller’s journey is long enough.) 

After the accelerations, each observes that the 
other's inertial frame is much contracted along the 
line of travel. For Stayathome this only means that 
his brother's ip looks some seven times 
shorter than it To Traveller it is now clear that 
the distance between Earth and ba Centauri is 
just under seven light-mon the fact 
that Alpha Centauri's radiation is now mostly in the 
far ultra-violet makes recognition difficult. He sees, 
as expected, however, that Alpha Centauri is ap- 
proaohing him, and Earth leaving him, at 99 per 
cent of the speed of light. Consequently, the goal 
arrives and Traveller has to decelerate after seven 
months of Traveller’s time, during which his trans- 
mitter has emitted seven-months-worth of oscilla- 
tions. Having arrived at ha Oenteuri, therefore, 
Traveller is quite clear that he is only seven months 
older than when he started. He now re-accelerates 
to 0-99 o towards Earth. Again, the Fitzgerald— 
Lorentx contraction of the rest of the universe leads 
bim to see Earth advancing towards him from a 
distance of only seven light-montbs; again his 
tranamitter emits only seven months-worth of 
oscillations before Earth reaches him, and he de- 
celerates to arrive just fourteen months older than 
when he sterted. Depending upon his degree of 
relativistic orthodoxy, he may or may not be dis- 
turbed to find Stayathome nearly seven years older 
than himself. 

Whether or not they are disturbed, the brothers 
will not be surprised E UR 
each other's signals regularly. During the ou 
journey the signals received by each brother from 
the other’s transmitter have, of course, moved into 
the (same) long-wave region, at about 14 times lower 
frequency than the original. 

While the frequencies observed are symmetrical, the 
times for which they are observed will differ. Stayat- 
home observes his brother’s ship travelling away from 
the Earth until he sees its arrival at Alpha Centauri. 
This arrival, in Stayathome’s time, is a little more 
than four years from the start, but he does not 
observe it until the light has had time to return to 
Earth, that is, more than eight years from the start. 

Traveller on the other hand, receives these long 
waves for seven months only of Ate time. As soon 
as be has started on the return journey, he notices 
& huge rise in the frequency of Stayathome’s signals, 
to about 14 times ite normal value. Traveller con- 
tinue to observe these very-high-frequency signals 
for the whole seven months of Earth’s return journey, 
as during this return he meets all of the waves which 
Stayathome has sent out in more than eight years. 
(Only the waves emitted by Stayathome during the 
first 0-04 year managed to catch up Traveller before 
he reached his goal.) 

Stayathome, however, sees this same high frequency 
for a far shorter time. The turn-around signal from 
Alpha Oentauri takes four years to arrive, and the 
ship iteelf takes only 0-04 year more. Consequently, 
he observes the high frequency for 0:04 year or 
0-48 month only, against Traveller’s whole seven 
months. 

Thus, when they compare notes, Traveller has 
picked up a full-8408 years worth of oscillations, 
Fhile Stayathome has picked up only (8:04 x 1/14) 4- 
(0-04 x14) years—or nearly fourteen months-worth. 
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It only remains to mention & possible reason for 
the long continuance of the misunderstanding. 
Attention to the asymmetry of comfort due to the 
éxtremely 'high-g' take-off of Traveller, which all 
parties agree takes a negligible period in either time, 
has diverted attention from a more important 
asymmetry. This is that both goal and origin are 
in Stayathome’s inertial frame, and we can record 
events ab either of them in Stayathome’s time with- 
out ambiguity. To gtve complete gymmetry, we 
need to suppose & second space ship, presumably a 
Flying Saucer, coming from the side away from Alpha 
Centauri. Iv must be m | ab the same velocity 
as Traveller and at such a 
sees it to be four light-years behind him. Then to 
Stayathome, for whom the Traveller-Sauoer frame 
has suffered a  Fitzgerald-Lorentz contraction, 
Traveller and Saucer a to be just under seven 
light-months apart. ly, Stayathome ob- 
serves Saucer’s invasion of Earth seven months after 
Traveller's when Traveller is only one- 
seventh of his way to Alpha Centauri "Traveller, 
however, cansiders that the Flying Saucer invasion 
occurs after four years of his (and Bauoer's) time 
(by which time, having changed his mind about 
return, he has left Alpha Centauri far behind). 

Thus we see that the conceptual problem under- 


bare gimultaneity of separated events in different 
ertial frames. 


J. H. FEBMLIN 
Physics Department, í 
University of Birmingham. 


I mava received several calculations similar to 
Dr. J. H. Fremlin's. To follow them through in 
detail is subtle and tedious, but ib is unnecessary 
because it is at once obvious that since all the effects 
oonoerned are effects only of the relative motion of 
Stayathome and Traveller, and the motion of one 


is the mirror image of that of the other (for every . 


stage of Travelers motion, whether uniform or 
accelerated, there is an exactly corresponding stage of 
Stayathome’s motion), there cannot possibly be any 
difference in the numbers of oscillations received. 
Dr. Fremlin ‘is right in ascribing many of the false 
conclusions which have been reached in this matter 
to the unconscious introduction of an asymmetry into 
what is essentially a symmetrical situation, but I do 
Den ee eae 
saying that “both goal and origin are in Stayat- 
horae iera, towne „he shows that he shares a 
common of the easential principle 
of relativity theory. Phenomena are not in any 
frame: we can place them in whatever frame we 
find convenient. What he means is that goal and 
en resumably goal means Alpha Oenteuri and 
e Earth) are relatively at rest: that is a 
fact which is quite independent of frames of reference. 
Nevertheleas, he comes near the easence of the 
asymmetry, which is that the halfway stage of the 
journey is, in the ordinary presentation of the 
Lesbian; marked by ad event Clravellars KEYAT e 
Alpha Centauri) at which Traveller is present, and 
can, therefore, observe the time in his rest-system, 
while Stayathome is abeent, and can only oaloulate, 
by the conventional definition, the time in his rest- 
system. Dr. Fremlin has himeelf shown how this 
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artificial asymmetry can be reversed by 
ey ee R 
Saucer instead of the arrival of Traveller at Alpha 
Centauri. He spoils it, however, by saying that '"Trav- 
eller . . . considers that the Flying Saucer invasion . . 
(by which time, having changed-his mind . y" 
Traveller considera the invasion to be an Earth 
invasion of Flying Saucer, and he does not change 
his mind at all: he sees the Earth immediately 
leave Flying Saucer and return to him. All Dr. 
Fremlin’s previous reasoning then requires that the 
ing Stayathome will have aged seven months, 
MEE et bonis I have shown this in 
& paper which will appear in the Australian Journal 
of Physics of September. To give the problem 
greater verisimilitude, instead of the Earth and stars 
I have considered an engine, M, travelling between 
two stations, A and B. The ine has a train 
attached, of rest-length equal to AB. When .the 
turning-point is marked by M’s arrival at B, M's 
clock is behind the time calculated according to the 
clock in A. When, however, it is-marked by the 
arrival of the last truck, G, at A, the clock in A is 
behind the time calculated &boording to the clock 
in M. 
If Dr. Fremlin will reconsider his statement that 
“both goal and origin are in Stayathome’s inertial 
frame, and we can record events at either af them m 
Stayathome’s time without ambiguity", I think he 
will see that he is unconsciously supposing that 
Stayathome’s time is somehow superior to Traveller’s: 
You can record events in any given time system 
without ambiguity. Ambiguity comes in when you 
have to choose between different systems, and you 
cannot resolve it by arbitrarily deciding for one of 


them. 


the 


HuksmET DINGLI 
104 Downs Court Rd., 
Purley, Surrey. 


Rocket Observation of X-Ray 
Emission in a Solar Flare 

Ta report? of normal Lyman alpha- and enhanced 
X-ray emissions from the Sun during & solar flare 
on July 20, 1956, presente several problems in oon- 
nexion with observations of 10noepherio absorption 
as woll as the physios of the solar corona. : 

As is well known, during many flares the cosmic 
noise received on 18-Mo./s. drops sharply in intensity. 
The magnitude of the decrease can be used to derive 
information on the correspondmg fractional increase 
in electron density through the absorbing layers of 
the ionosphere. On July 20, 1950, at 1905 v.r., 
our cosmic noise records showed-a slight decrease 
m flux level, which fell at 1912 u.T. to ita loweat 
value, about 93 per cent of the average over the 

and following hours. The normal flux level 
was re-established by 1920 v.t. If we assume that 
the fractional increase in electron density was oon- 
stant through the D-region, the maximum inocreage 
therefore amounted to about 7 per cant. On the other 
hand, the maximum increase during a typical oogmio 
noise absorption oan be several hundred per cent, 
Chubb e£ al. state that the observed X-ray morease 
should have doubled the electron density between 
heights of 75 and 95 km. Such an increase is far 
greater than the increase consistent with our records. . 
Tf we allow the possibility that the fractional change 
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in electron density varies with height, the function 
must increase sharply above the 75-80 km. level 
where the prmcrpal contribution to the absorption 
usually occurs. In this way it would be posmble to 
have a large morease in electron density without 


oore agent sodas D Abia phor: But if thus were 
80, then the X-ray effects of the flare would modify 
the heighb distribution of electrons at the wrong 
heights for an explanation of the lowermg of the 
D-region as determmed by the method of phase 
anomalies. 

On a purely Lyman alpha theory of the origin of 
the commioc noise a ion, we would conclude that 
the total solar output was (1-07)! times normal, a 
virtually undetectable (personal letter from H. 
Friedman) increase of only 14 per cent, even if the 
rocket had flown durmg the maximum phase of the 
cosmic noise absorption. 

We now consider the relative merite of the Lyman 
alpha- and X-ray mechanisms for sudden ionospheric 
disturbance (8.L.D.) affects. Chubb e£ al. point oub 
that some large flares do not show S.I.D. effecta, and 
that this fact argues the Lyman alpha mech- 
anism for the production of the 8.LD. However, O. B. 
Warwick" has shown that the chromospheric opacity, 
combined with the varying heights of solar flares, pro- 
vides & natural explanation for this phenomenon. 
This explanation cannot be used for X-ray effecta, 
since the chromosphere is relatively transparent to 
X-radiation. 

In order to explain the ionospheric effecta, the 
Lyman alpha flux during a flare must morease by 
several orders of magnitude, corresponding to a flare 
exortation temperature between 2 x 10* and 3 x 104 
deg. K. Observations" of flare kinetic temperatures 
yield values in exoees of 8 x 10* deg. K. On the 
Lyman hypothesis, during the largest flares, 
the total output is about 10°* args/sec., which 
is 10-* solar constant. Although this may soam large, 
the cosmic-ray alone of the outstanding flare 
event of February 23, 1956, amounted‘ to some 
10°" ergs/seo. In Lyman alpha we deal with the 
resonance line of the most abundant atom in Nature 
and therefore expect a much greater 
more, flux of this order of sae vay eal Rr Sie 
and directly the rectilmear motions and support of 
Gag cd ee eee ee 

There appear to be two simple mechanisms for the 
production of 8-A. X-rays in the solar corona: 
recombination and line emission. Elwert* shows that 
no significant flux is expected from a ooronal con- 
densation ab 6 x 10* deg. K. on either mechanism. 
In the case of recombination, the recombining 
electron must have more than 8 keV. energy, which 
greatly exceeds thé modal energy in the Maxwell— 
Boltzmann distribution at 6 x 10* deg. K. In the 
case of line emission, the existence of Fe XXV or 
Fe XXVI would be required, whereas in the normal 
corona iron is in the states Fe X-Fe XIV. Since 
the Sun is able to produce cosmic rays, one cannot 
rule out the possibility that it also emite 8-A. X- 
radiation, by some unknown mechanism. The 
existence of high-temperature regions, at 10° deg. K, 
would produce the required radiation. However, 
there is no optical evidenoe for such regions. Another 
possibility is that 3-A. X-rays are produced locally, 
in the Harth’s atmosphere. The observation’ of soft 
radiation in the auroral zone at low elevations 
supports such a conjecture. 
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This investigation was supported by the Air Force 
Cambridge Research Center, Air Research and 
Development Command. 

J. W. Wanwiok 

- H. ZE 

High Altitude Observatory, 
Boulder, Colorado. 


! Chubb, T. A., Friedman Kreplin, R. W., and Kupperiin; jun., 
J. À., Nature, 179, Bhi (low). 

? Warwick. O. 8., Astrophys. J., 181, 385 (1955). 

* arn, HL, Astrophys. J. 196, 169 (1957). 


Ain Parket, H N.. and Bımpson, J. A., Phys. Res., 104, 768 


! Warwick, J. W., Astrophys. J., 138, 811 (1967) 
* Hiweri, G., Z. f. Astrophys., 41, 67 (1056). 


Ix reply to Warwick and Zirin’s communication, 
we wish to comment first on their suggestion that 
the obeerved 3-A. eie p Pug opts neem a 


lies almost ftush with the surface of the cylmder and 
looks out in a direction normal to the long axis of 
the rocket. As the rocket rolls during flight, the 
photon counter can ‘see’ the Sun once per roll. During 
the flight, X-rays were detected only when the 
photon counter ‘saw’ the Sun. There oan be no 

ion but that the measured radiation came 

i from the Sun and not from the Earth’s 
atmosphere. 

Any conclusion regarding the increase in D-region 
electron density from the observed X-ray 
flux depends very much on the sasumed values for 
Tecombmation coefficients at different altitudes. Since 
submitting our original communication to Nature, we 
have made more detailed analyses of our observations. 
We estimate the total flux in the 8-8 A. band to have 
been 5 x 10° ergs/om.*/sec. From the o6 
of intensity on altitude we found that the first decade 
of absorption took place roughly between 98 and 
85 km.; the second decade between 85 and 78 km. 
Very little radiation penetrated below 78 km. Knowing 
the rate of absorption at any given level, an electron 


om.?/geo. between 85 and 98 km, 
we get 8 x 10* electrons/o.o. If « increases to 
10-* om.?/sec. between 78 and 85 km., we obtain 


to estimates of the normal D-region based. 
radio meesurementa!, a density of 8 x 104 
occurs at about 98 km., and 4 x 10* at 8 


region (75-80 km.). The major effect of the X-ray 
ionization certainly occurred well above 80 km. It is 
not surprising, therefore, that the observed coamio 
noise absorption was small and that no fade-out or 
other form of 8.1.D. was observed. We would not 
expect to see an appreciable lowering of the base of 
the D-layer unleas the flare were very much greater. 
However, because we observed an unusual X-ray 
Increase in such a small flare, it seems plausible to 


- 


pam Kasper, J. B., Bull. Amer. Pkys. Soc., (IT), 1, 


~~ anoe of Lyman a 
- from a series of rocketa to be fired durmg the Inter- 
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expect much greater X-ray emission accompanying & 
flare capable of produomg an 8.I.D. 

We hope to obtain the measurements 

24 ne de caede qd MM Ie Boa 

X-rays m S.I.D. phenomena 


, national See Vor PTE Pegang Tuy l, ee 
"Nike-Deacon rockets 

Lyman a- Alc RE Will be needs for iig fach 
San Nioolas Is. in the Pacific Ocean off Point Mugu, 
California. These rockets will be held in readiness 
for the occurrence of flares producing B.I.D. Com- 
bined with the flare observations on Mt. Wilson, 
Sacramento Peak and Olimbx, these measurements 
should contribute substantially to our understanding 
of solar flares. 

T. A. CHUBB 


H. Frompman 
R. A. KESPLIN 
J. E. KUPPEBIAN, JUN. 


U.S. Naval Research Laboratory, 
Washington 25, D.O. 


1 Wayniok, A H., Proo. Inst. Rad. Eng., 45, 741 (1057). 


Chemical Mechanism of Permanent Set 


ALL available methods of imparting & permanent 
set to strained wool fibres are based on two oonsecu- 
tive intramolecular reactions, namely, disulphide 
bond breakdown, which tes relaxation, and 
linkage rebuildmg, which the relaxed structure 
in its deformed state. The linkage rebuilding reactions 
are complex}, bub when a boiling 2 per cent solution 


of borax is used as the setting agent, one important - 


reaction is that between the sulphenio acid, formed 
by breakdown of the disulphidé bond, and the basio 
side-chains ; set fibres contain fewer free lysine side- 
chains than untreated fibres, and fibres treated with 
1-fluoro-2 : 4-dinitrobenzene acquire much less set 
these observations, it has now been found that the 
lymine side-chains play little, if any, pert in the 
setting of strained fibres in a boiling solution of 
sodium bisulphite. 

Lincoln wool fibres in the untreated state, after 
treatment with buffer and after treatment with 
1-fluoro-2 : 4-dinitrobenzyl, were stretched 85 per 
cent, boiled for 80 min. in either a 2 per cent solution 
of barax or a 5 per cent solution of sodium bisulphite, 
and then released in boiling water. The amounte of 
set retained by the fibres after various times of 
release are shown in Table 1. Fibres treated "with 
l-fluoro-3: 4-dinitrobenzene show such & marked 
contrast between borax and sodium bisulphite as 

setting agenta as to leave no doubt that the main 
kar rebuilding reaction is different in the two 
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cases. This deduction is supported by the fact that 
there is little differenóe between the amounts of free 
lysine side-chains ih untreated wool and wool which 
has been set at 40 cent extension in a boiling 
l per cent solution of sodium bisulphite for 1 hr. 
The set flbrea were treated with l-fluoro-2 : 4-dinitro- 
benzene and then hydrolysed, the «-N- dinitrophenyl- 
lysine being isolated from the hydrolysate and 
estimated colorimetrically’, The lysine content of 
the set fibres was found to be 3-44 per cent, compared 
with 3-88 per cent for the untreated wool. In the 
light of theee and earlier results}, it seems clear that 
the rebuilding of disulphide bonds is the main cros- 

reaction when stretched wool fibres are set 


linking 
. by means of a boiling solution of sodium bisulphite. 


R. B. ASQUITH 
J. B. SenAXMAN 
E. Teravasr 
Textile Laboratory, 
Department of Textile Industries, 
University, Leeds. 
June 4. 
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` L., and J. B., Proc, Int. Wool Text, Res- 
aie Yol b Pi T. 20$ (165). = 


* Famworth, a J., and Speakman, J. B., Netwre, 161, 890 (1048). 


An Approach to the Synthesis of 
- Polycyclic Peptides 


ACCORDING to the cyclo] hypothesis o ptide 
structure)", intact peptides may have yoyclio 
structures which can be visualized, m at least, 


ag polyoyclizations of peptide chams by means of 
[CO,HN to C(OH)—N] proton transfers. Here the 
H of the NH group of one residue is transferred 
to the OO-group of another: a N—C bond forms and 
the CO-group is replaced by & tertiary carbinol’. 
There result multiple as well as the CO-NH single 
peptide groupings. Fig. 1 shows some structures 
which when consideration is confined to 
(1,6) and (3,7) transfers and piperazine and hydantoin 
rings are formed. 

A molecule containing a multiple peptide or cyclol 
grouping has been synthesized‘, following the dis- 
covery of such & grouping in the peptide moiety of 
the ergot alkaloids*. This communication is oon- 
cerned with the possible presence of such groupings 
in other synthetic molecules. 


M 


+ ome 


be 
lecules may be built in b 
bridges, particularly in ( 
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The new synthesis, achieved by & transannular 


interaction [CO,H.N—CO to ojo8) 200] across . 


& cyclo keto-amide, shows that under appropriate 
stereochemical or geometrical conditions ‘amide 
bonds can exhibit & chemical reactivity greater than 
is usually attributed to them!’‘, and mdioates the 
impact on the experimental study of the cyclol hypo- 
thesis of the knowledge of transannular interactions 
between OO and NE groups now available’. Of signal 

is the fact that this transannular inter- 
action, which changes & more or lees flexible 10-atom 
ring into a rigid bicycle structure, 1s sponteneous*. 
How is this to be reconciled with the fact that it re- 
Places a OO-group by a high-energy tertiary carbmol ? 
Dicetmabls. cuii stabilization is. conferred on 
the molecule by the interlocking rmgs. The case of 
the ergot tripeptides? prompted the same conclusion’. 
Here then are two structures which may be regarded 
as documents awaiting detailed interpretation. These 
and others now expected* will no doubt point the 


SOE aioe be aie Ge ecole: oe 
nexions between atoms m the structure play a leadmg 


de groupings may be pressnt in the 
recently hexaglyoyl*' and tetraglyoyl’ 
compounds. The monooyolio, closed peptide chain 
type of structure which is assumed for & 
peptide which has the composition nA—nH,O, where 
A denotes an ammo-acid molecule, is then supple- 
mented by a number of possibilities which also merit 
consideration. Examples are shown in Fig. 1, (b,k) 
for n = 8, (A,t) for n = 4 and (g) for n = 6, (1) for 
n = 10. Some of these polycyclic structures are of 
special interest for these two , because of 
features in the infra-red spectra’ which so far laok 


iets o 


of an open polyglyoine 
by the polymerization of N-carboxy glycine anhydride 
enough, an intermolecular proton 
transfer type [CO,HN to C(OH)—N] is 
postulated. But taking the peptide chain structure 
as given, how is the rmg clogure to be explained ? 
Why ia the predominant product the hexa- and not 
the penta- or hepta- or other poly-glyoyl! However, 
picturing not only inter- but also intra-moleocular 
cyclol transformations leading to polycyclic struo- 


(c-9). 
ohain, we oan visualize 1, 2 or 8 seperate (8,7) trans- 
annular interactions, or three related ones each 
the next and resulting in cyolol.0. The 

Fre ip Eo, I ene a 
bond e peptide bmding would presumab. 
have & consideratie stability, perhaps increased ire 
trigonal circutt of OH.--O hydrogen bridges or built-in 
water molecules or both. [The corresponding cyclol-10 
structure is also of great interest. It is possible that 
this structure with ite six additional asymmetric 
carbon atoma, or & partially decyolized form of it, 
Sena ea ies of gramicidin-B 
unexplained (see R. ei al., Biochem. J., 

4L, 596; 1947). This decapeptide, for which two of 
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the residues are assigned D-forms, has a high optical 
rotation; rb is more remstant to hydrolyms than ite 
partial hydrolysis productae; these products do not 
molude prolylvaline.] A cyoclol-6 structure would ex- . 
plain the most striking ‘anomaly’ regardmg the 
hexagtyoyl, ite resistance to acid and alkali hydrolyms. 
Whether this oo in fact has the closed 
peptide cham structure which has been assigned to 
it without discussion, or one or other of the various 
polyoyolio structures, remains to be discovered. In 
view of the possibility of spontaneous polycyclizations, 
the tetraglyoyl compound may also have a polyocyolio 
structure, (A), (I), etc. All these issues oan be studied 
also in relation to the unexplained features of the 
highly infra-red spectra. 

In this and other connexions, structures correspond- 
ing to (h) and (g) im which each CO—NH is replaced 
by CH,—CH, would be of great value: they would 
permit the study of the multiple peptide bindings 
in the absence of CO—-NH groupmgs, a matter of 
prime importance for interpretation of the spectra. 
They would have the composition of a valerolactam 
dimer and trimer. Replacing each CO—NH by 
COH,—CH,—CH, would give structures with the com- 
position of the recently synthesized caprolactam 
dimer and trimer**. The ibility that these 
materials have polycyolio bor s monocyclic struc- 
tures merits consideration. 

Donoruv WmaiNOH 

Department of Physica, 

Smith College, 
Northampton, Mass. 
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Effect of Experimental Bili Obstruction 
on the Pha c Activity of the 
Reticulo-Endothellal System 


been reported on the effect of biliary obstruction and 
portal cirrhosis on the functions of the liver; but no 
reports on the influence of these conditions on the 
reticulo-endothelial system appear to have been 
recorded. The following investigations were therefore 
planned to study the effect of imental biliary 
obstruction on the phagocytio activity of the reticulo- 
endothelial system. 

The present experiments were carried out on male 
ed E T In thirty- 
eight rata the common bile duct was ligated under 
ether anmethesia. These animals were then divided 
into five groupes in which the phagocytio activity of 
the reticulo-endothelial system was measured at 
3, 7, 16, 25 and 38 dftys respectively after the opera- 
tion. Twenty-two intact males were used as controls. 
The phagocytic activity was measured by the rate of 





in gm. 100 
id 





~. Control value in 22 animals 


of & known amount of carbon from 
blood!, since it has been estimated 
that about 90 per cent of the carbon is removed 
from the blood by the Kupffer cells of the liver, 
8 per cent by the phagocytes of the spleen and the 


the circulating 


remainder by those of the bone marrow, lymph nodes 
and connective tissue. Each animal recerved one 
intravenous injection of oarbon of particle size 
250 A., the dose of the carbon being calculated on 
the basis of 8 mgm. per 100 gm. body-weight. Blood 
was then taken at short intervals over the period 
of one hour following the injection, and the concentra- 
ee ee Te curiis 

an iometer. The i o values of the 
parcial un i engen line when 
plotted against time, and the slope of the line has 


been found to vary for & given dose of carbon accord- 
ing to the following equation’: 


Total body-weight of animal 
weights of li sp 


All the animals were killed one hour after the carbon 
injection. In those in which the common bile duct 
was ligated it was found that the proximal part of 
the duct had become enormously dilated and con- 
tained a yellowish watery fluid. The body-weight 
and the weight of the liver and spleen were then 
recorded for each animal, and specimens of liver and 
spleen, were fixed in Heidenhain’s Suse fluid. Sections 
10u thick were cut and stained with weak eosin, or 
by a modified Masson’s trichrome technique. 

In a further group of ten animals the common bile 
duct was also ligated. These animals were kept for 
42 days after operation, but after the thirty-eighth 
day they became increasingly ill and had to be killed. 

The results are shown in Table 1. The weight of 
the liver is found to have increased by more than one- 


-YK 


quarter by the third day after operation, the increase . 


maintained to the twenty-fifth day, after 
which it falls slightly. In the case of the spleen the 
ight falls during the first week, then rises to nearly 


Ji do le by the twenty-fifth day, after which it falls 


slightly. These changes are reflected in the ratio 
between body-weight and the combined weights of 
lives. and spleen. 

'" Following ligation of the common bile duct, the 
total body phagocytic activity (K value) becames 
increased from 26, which is the average in the control 
animals, to 45 by the third day. The increase ocon- 
tinues until the sixteenth day it has risen to 88. 
Thereafter there is & gradual fall, although at the 
thirty-eighth day after operation the phagocytic 


e 


NATURE 


. BHows Hrrmc* OF Ligation OY Coox BILE DUGCT.ON Tam PHAGOOYTIO AOTIYITY OF THE LETICULO-ENDOTSUNLIAL BYSTEM 


Weight ofliver | Weighiofspleen 
in em. par 100 
eign 






September 7, 1957 vo. 180 








Unit activity of | 
tissue (a value) 








E 
a 

o aaan 

* dhkawo 








activity still remaing well above normal. In contrast 
the unit activity (x value) of the reticulo-endothelial 
tissue remains remarkably constant, which suggests 
that the increase m total body phagocytio activity 
(K value) may be due to increase in the amount of 
reticulo-endothelial tissue. 


cells are filled with carbon ; 
but throughout the groups of animals they show 
little variation from the controls in regard to number 
of cells and the amount of carbon phagocytosed, the 
appearances being in agreement with the relatively 
constant values of the unit activity- of the reticulo- 
endothelial tissue (q value). In the spleen the capsule 
and the trabeculae become thickened, the ighi 
bodies leas clearly defined and the reticulo-endothelial 
calls show increased activity as indicated by their 
number and the amount of carbon p 
The above resulta show that when acute 
obstruction is maintained an increased activity of 
the reticulo-endothelial tissue of the liver and spleen 
rapidly develops and continues for about flve weeks, 
after which the animals become increasingly ill and 
die. The stimulation of the p io activity may 
be due to the accumulation in the blood of steroids 
which are exoreted or denatured by the 
liver**, This would be in agreement with the findings 
of Nicol e£ al.*, who showed that natural and synthetic 
wetrogens stimulate the reticulo-endothelinl system. 
In these investigations we 

assistance from the Head Gees ae ee 
OIBA Foundation, which made possible the oo-opera- 
tion between the two Departmenta. 
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G. Broz 
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D. L. J. Brrnwmy 
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Hôpital Broussais, Paris. 
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Effect of Copper and Chelating Agents on 
Growth Inhibition of Aspergillus niger by 
8-Hydroxyquinoline and dine-N- 
Oxide-2-Thiol 


Wan examining the toxicity of chelating agents, 
we have to deal with the toxicity of each of three 
entities, namely, the chelating agent itself, the 
unsaturated complex(es) of metal and chelating agent, 
and the saturated complex ; for example, for copper 
and 8-h quinoline: free oxime, CuOX and 
CuOX, Thus we found! for Aspergillus niger a 
minimal growth-inhibitory concentration of 50 p.p.m. 
for sodium dimethyidithiocarbamate, when the 
medium was free of heavy metals. The 1: 2 complex 
with copper appears to be non-toxic, whereas the 
1:1 com is toxic. The activity of the 1:1 
complex is abolished, however, when copper is re- 
moved from this complex by addition of & stronger, 
non-toxic chelating agent such as sodium dibutyl- 
dithiocarbamate. 

Growth inhibition by two other chelating agenta, 
namely, oxine (applied ag the sulphate) and pyridine- 
N-oxide-2-thiol, and by their copper complexes has 
now been studied. For these a different pettern of 
toxicity was observed by Albert and co-workers for 
beoteri&*5*, and this was confirmed for the fungitoxio 
action of oxine by Block*. 

Shake cultures were made! of A niger 
strain M in glucose mineral salta solution (pH 7-0), 
prepared with glass-distilled water and analytical 
grade reagenta!, and incubated for three days at 24°. 
The growth-inhibitory concentrations of oxine sulph- 
ate and pyridine-N-oxide-2-thiol were 0-2 and 0-5 
pp In spite of many preceutions, 
owever, this shake medium was not completely free 
of heavy metala, as addition of 1 p.p.m. or higher 
concentrations of sodium dibutyldithiocarbamate, a 


stronger chelating agent than oxine or pyridime-N- . 


oxide-2-thiol, decreased toxicity of these compounds 
to a minimal inhibitory concentration of 10 p.p.m. 
We assume that heavy metals drained from the 
glass wall were sufficient to form a toxio complex 
with oxine or pyridine-N-oxide-2-thiol. The copper 
content of the liquid medium itself was not greater than 
0-01 p.p.m. (calculated as CuSO ,.5H40), as indicated 
PI e OT iles niger strain M grown on 
agar medis of same composition’. 

OuOX, and the copper pyridine-N -oxide-2-thiol 

complex (CuPTO,) are far more toxic than the 
chelating substances themselves. We found 0-1 and 
0-2 p.p.m. aa minimal inhibitory concentrations for 
these complexes. 
Table 1 shows the effect of addition of copper to 
oxine sulphate and pyridine-N -oxide-2-thiol. Toxicity 
is first slightly increased, but with further increase 
of the copper concentration (as the 1:2 complex 
turns into the 1:1 complex) it decreases gradually. 
This decrease can be explained if we assume that a 


_A. niger by the oopper complexes of 
 pyridine-N-oxide-2-thiol as Albert and oo-workers'?* 
for the bactericidal action of the 
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Table 1. Hrr»Of oF ADDITION OF COPPER SULPHATE ON GROWTH 
IWHIBEFION OF Asperpyulws mper BY OXINE SULPHATE AND PYRIDINE 
W-OxIDE-2-THIOL 





Min. Inhibiting cone (p.p.m.) . 











It is possible to calculate the approximate amounts 
of 1:2 and 1:1 complexes, when copper and oxine 
are present together, if the solubility of CuOX, and 
the equilibrium constant K of the reaction 


Cutt + OnOX, zt 2 CuOX* 


are known. Log K was determined spectrophoto- 
metrically and found to be 0-8. 
Theee calculations were carried out for the culture 


media, yer ‘allowance for the occurrence of 
CuOH+. CuOX, is never precipitated m these solu- 
tions, since the solubility was found to be about 
l ppm. The results (not reproduced here) indicate 
that, when is present in exoeag, concentrations 
of CuOX, exceedmg 0-08 p are toxic, whereas 
aa oreuon im found’ with iBe amodat af Lo 1 
complex present. This suggests strongly that the 
concentration of 1 : 2 complex is decisive for toxicity. 
Only when CuOX* occurs in amounts equal to or 
more than 0-5 p.p.m. (namely, in the combination of 
0-5 p.p.m. oxime sulphate and 10 p.p.m. Cu80,.6H,0 
where only 0-02 p.p.m. OuOX, is present) rb seems 
to have a definite effect of ita own. 

When there is leas copper than to convert 
all oxme in the medium into CuOX, (that ia, when 
excess oxine is present) the correlation between 
toxicity and amount of CuOX, present does not 
apply: It seems aa if, inside the cells also, an excess 

per must be present in order to transform 
uO, into CuOX there. 

iere sulphate was found less effective than 
copper sulphate. 

Our growth results with oxine agree more or less 
with those of Block‘ and of Anderson and Swaby*. 

Growth inhibition of A. niger by oxine and pyridine- 
N-oxide-2-thiol seems to differ from that effected by 
sodium dimethyldithiocarbamate in so far as the 
1: 2 complexes of the former are toxic whereas that 
of the latter is not}. The most plausible explanation 
for this fact is the difference in solubility in water 
of the three 1:2 complexes. These have been 
estimated to be about 1, 0-2 and 0-01 p.p.m. re- 
spectively (unpublished work). Obviously, the torio 
concentration for A. niger can be reached in aqueous 
solution by CuOX, and by CuPTO, but not by 
the saturated complex of copper dimethyldithio- 
carbamate (CuDDC,). So that in the latter case 
toxicity is determined only by the amount of CaDDC 

t. 

This hypothesis is substantiated by the observation 
that there are certain more sensitive moulds which 
are inhibited by the small amounts of CuDDO, which 
dissolve. These moulds show in fact an inhibition 
pattern by sodium dimethyldithiocarbamate and its 
copper complexes is go similar to that of oxine 
and pyridme-N-oxide-2-thiol and their complexes 


the same principles appear to underly toxicity. 
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This pattern will be followed in general if the 
solubility of the 1:2 complex exceeds the minimal 
inhibiting coricentration for the organism involved. 


If the solubility is lower, Dae ee niger 
treated with sodium dimethy i te oan be 
expected. , 

We thank Dr. G. J. M. van der Kerk for his interest 
in this work, and Dr. Gerretsen, of Groningen, for 
supplying a culture of A. niger strain M. 
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State of Copper in Polyphenoloxidase 
(Tyrosinase È 

Ir was shown in the classical work of Kubowitz! 
and of Keilin and Mann? that the prosthetic group 
of polyphenoloxidase is constituted by copper. Ninoe 
then it has been unanimously admitted that the 
metal of the enzyme is in the bivalent state and that 
the catalytic activity of the enzyme is based on the 
change of valency cupric «* cuprous, as follows (for 
excellent discussions, see refs. 8,4) : 


(1) 2 Cu**-enryme + o-dihydroxyphenol = 
2 Cut-enzyme + o-quinone + 2H+ 


(2) 2 Cut-enxyme + 40, + 2H+ = 
2Cu*t -enzyme + H,O 


o-dihydroxyphenol + 40, = o-quinone + H,O 


The substrate is oxidized by losing two electrons 
and two protons. The two electrons are taken by 
the copper of the enzyme which thus passes to the 

state. The cuprous enzyme rapidly transfers 
the two electrons to oxygen (which immediately forma 
water with the two protons liberated) and so returns 
to the cupric state ready to recommence the catalytic 


This certainly very attractive hypathesis is based 
on ingenious but indirect evidence. Kubowtts! has 





shown that poteto-polyphenoloxidage takes up 0- 5M - 
carbon monoxide 


per mole copper only in the presence 
of the substrate and that the bound carbon monoxide 
is liberated again by adding hydrocyanio acid. It 
must be remembered, however, that this experi- 
ment is a difficult one: the low copper content 
of the enzyme makes the use of a large amount of 
protein (85 mgm.) for each Warburg flask unavoid- 
able; nevertheless, the differences read on 
the manometers remain relatively low* (11 mm. and 
12 mm.). Moreover, the purity of the enzyme used 
by Kubowitz! was only 65 per oeg* of hia best prepara- 
tion, which appears to have & rather low specific 
activity’. 
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oxidase which appears homogenous by electrophoresis 
and by ultracentrifugation’, and the discovery of a- 
reagent specific for cuprous copptr by Hoste’ has 
made possible a direct examination of the state of 
d b S ME er tees ee 


SOT us dcus n6 AB ee 
2.27 in glacial acetic acid (as measured 
with & Beckman DU spectrophotometer at my. 540) 
is shown in Fig. 1. On the addition of the reagent 
to cuprous copper the characteristic colour appears 
immediately and after & short period of increase 
i the later addition of a 


have any influence on the colour. 
does not react at all (curve 2). If to a solution of 
Currie CON futs rae T POON pean pear 

agent is added, the colour develops and 
stabilises relatively slowly (curve 3). The same 
measures were repeated in presence of copper in- 
with odnalbumin, two proteins which bind copper 
strongly’. The course of the reaction and the value 
on remained identical, showing that 


It is evident that the copper of the polyphenol- 
oxidase is always in the cuprous state. The alternative 


explanation of these resulta, namely, that the copper 
is reduced to the monovalent state by a hypothetical 
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reducing agent belonging to the a after it 
has been separated from ite specific site by the acid 
of the reagent, is excluded by the time course of 
the reaction. ' 
Danis Kurtar 

Research Department, 

Istituto Regina Eleng 
per lo Studio e la Cura dei Tumori, 

Rome. 
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Biological Role of Potassium-40 


My investigations on the effect of potasmum-40 
upon the growth and development of Aspergillus niger 
lead to the conclusion that the radioactivity of 
potassium-40 (normally préeent in organisms) is not 
connected with any biological reaction or process 

under normal conditions m planta and 
animals}. Direct confirmation by experimental 
observations on the influence of potessium-40 upon 
animals was not given. 

For this purpose, the isolated heart of a frog has 
been perfused with phymological Ringer solutions 
containing: (1) ordinary potassium; (2) potasium 
enriched in potaasium-40; and (3) poteseium im- 
poverished in potassium-40. 

The isotopic composition of the potassium was the 
same as that used in my earlier work!. The enriched 
potassium contained 1:84 per cent of potassium-40 
and the impoverished 0:0002 per cent of potasatum-40. 
The composition of the phymological Ringer solution 
was: sodium chloride 0-60, potassium chloride 0-01, 
calcium chloride 0-01, sodium bicarbonate 0-02 and 
water 100-0. 

The Ringer solution was passed 
through the sinus venosus and 
the right aortic arch of the 
isolated heart of autumn frogs 
(Rana ridibunda). The pulmon- 
ary vessels and the left aortic 
arch were ligatured. The can- 
nulas were joined to the isolated 
heart apparatus with the aid of 
thin glass sections. During the 
experiment the venous and art- 
at constant levels. 

The contractions and the ampli- 
tudes of the heart action were 
recorded as usual on a kymo- 
graph. 

The perfusion solutions were 
alternated in various combina- 
tions: (1) solutions containing 
ordinary potassium ; (2) solutions 
not containing potassium ; (3) 
solutions containing potassium en- 
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A 
Table 1 
= 
Heart action Time of 
Volume} Time res 
Perfusion solnkon of of per-| No of Ampli: tho 
solution | fumon | oont&c- e action 
(em *) | (min ) |tions/min | (mm.) (m) 
B — 4 60 10 
with pot- 
um-39 5i 18 60 10 
with pot- 
um-0 50 14 57 6 96 
without 
po um 16 16 5 | Stop for 
15 min 
Ringer with pot- 
assrum-80 40 16 56 4 10 6 75 
without 
po um 14 10 5 | Stop for 
6 5 min 
Ringer with pot- 
amium bib 175 57 -11 6 6 
Ringer 52 14 53-8 18 0 
Ranger with pot- 
assium-39 45 12 52 0 130 




















riched in potassium-40 and (4) solutions containing 
potassium impoverished in potassium-40. After each 
perfusion, the solution m the system was carefully 
flushed out by the next solution to ensure that the 
effect observed was due to the last solution only. 
During the perfusion of the solution with no pot- 
assium the heart stopped beating. 

Parts of the kymograph records obtained in one 
set of experiments are given in Fig. 1. Statistical 
analysis of the experimental results has shown that 
a successive and repeated change of Ringer solutions 
with an equal content of ium-40 does not 
change either the number the heart contractions 
or the contraction amplitude. 

The resulta of another experiment are given in 
Table 1. 

The character of the heart muscle contraction 
depended only on the concentration of the total 
potassium and did not depend on the content of 
potessium-40 in it, although the range of the 
potassium-40 content was changing by approximately 
6,700 times. 

Direct proportionality between the concentration 
of the total i and the growth of A 
niger or the action of the heart muscle was found in 
all the experiments. There is no such relation between 
the content of poteasium-40 in the potassium of the 









X. R—. XI. R. 32/15 7 
with various solutions. R, Bangar 


solution without potassum , K(3¥) 
solntion with potassrum-4o. 
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Ringer solution (that is, the isotopio ee 
composition) and the growth of Aspergillus niger 

the heart action. tice the pidlogibal colh df potion 
seems to be related only to ite chemical properties 
and ita concentration. As to the radi of 
potasstum-40 (and probably the radioactivity of all 
the other naturally radioactive chemical elements) 
normally occurring in all organisms, in the process 
of phylogenesis the organisms do not appear to have 
made biological use of the natural radioactivity. 
ently, the radioactivity of potassium-40 does 
ect any of the normal biological reactions or 
Processes in organiams; in other words, organisms 
do not need the radioactivity of potassium-40. The 
possibility may even be imagined of the existence of 
a living organism using only potassium-39 completely 
free of potassium-40. Nevertheless, the tissues of 
organiams have evidently got a certam resistance 
against increase in potasaium-40 in the medium and 
against ita radiation. With heavy doses of potassium- 
40, the reaction of organiame is only of a pathological, 
destructive, negative character. 


not 


y 
Vorobiovskoie shosse 47a, 
Moscow. . 
1 Vinogradov, A. P., Nature, 179, 208 (1957). 
7 A. P., and Kovalakji, V. V., Dol. Abed. Nauk, 
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Resistance of ipa oS e Aro 
progesterone to Inactivation in the 
Liver of the Guinea Pig 


Tam property of. 11-8-h 


gro by 
introduction of fluorine at O(9) (Fig. 1); the same 
applies to the antiluteinizing potency (unpublished 
work). The anticwirogenie potencies of the halo- 
genated 11-8-hydroxy compound are possibly even 
greater than those of progesterone. 
The question is which payan eee mechanism 
affects this imcrease of 
Deoeeateciie has lone Paes Koo wtb boas ud 
in the liver ; an amount of progesterone which pre- 
vents cesirogen-induoed fibroids when absorbed from 


* (summary, ref. 4). Thus the question 
arose whether the considerable increase of the anti- 
fibromatogenic and other anticstrogenic potencies 
of the halogenated compound may be explained by 
& greater resistance to mtrahepatic inactivation in 
ison with p 

Pellets oonteining 20 or 40 per cent of 9-a-fluoro- 

11-8-hydroxyprogeeterone mixed with 80 or 60 per 


Table 1. 


HXPERDOUFTE OX NDORTNEN CASTRATED 
ULSY IMPLAWTND PELLETS 
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* 1 animal with 16 #gm only. t1 animal with 13 mgm. only. 
3 ani. 
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Eon 
ne 1. Oomparailve Pies obtained with 
rie ire deepen ro 11-#-hydroxyprogest- 
Sup; petet of tin elsi enim of ot sax of iato 


ttfihromatogenio action 
A piar yin dg: Little is changed 
o 
cpu c nae 
a subou 


cent of cholesterol were implanted into the spleen of 
castrated female guinea pigs. Pelleta of cstradiol 
were implanted subcutaneously. The animals were 
killed and examined three months later. Results are 
summarized in Table 1; they should be compared 
with those in Table 1 of our former communication! 
with subcutaneously implanted pellets of the halogen- 
ated compound. 

The halogenated compound is active even when 
absorbed from a pellet implanted into the spleen 
With such small quantities as 3-10 pgm. 
a day absorbed from an intrasplenic pellet a very 
pronounced antifibromatogenic and antihystero- 
trophic action was manifest, only slightly inferior to 
that with a subcutaneous pellet of the same com- 
pound. Instead of an average fibrous tumoral effect 
of 4 or more, as obtained in experiments with œstra- 
diol alone, averagea of 1:8 and 1-8 were obtained | 
when the halogenated compound was absorbed from 
an intrasplenic 20 or 40 per cent pellet. Even when 
making an ample allowance for those great variations 
which occur in similar ta with the pro- 
duction and prevention of abdominal tumours, the 
conclusion is justified that the greater part of the 
halogenated compound reaches the general circulation 
without being inactivated in the liver. 

A detailed comparison with our former experimenta 
with pelleta of progesterone implanted into the spleen 
is very impressive. Whereas such small quantities 
as 3-10 ugm. of the halogenated progesterone deriva- 
tive pasa through the liver almost entirely without 
alteration (Fig. 1), quantities of progesterone as large 
as ten or even thirty times that are completely, or 
almost completely, metabolized by the liver (see 
Group Illa, ref. 2). 
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$ For technical explanations, see refs. 
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with intrasplenic pellets of the halogenated pro- . 
gesterone derivative. Thus the vaginas, which opens 
under the action of cextrogen, was found closed in 
eighteen out of nineteen animals; the symphysis 
pubis opened in five out of nine animals in group A, 
and in eight out of nine animals of group B. 

There is one objection against the conclusion that 
the fluoro derivative resista inactivation in the liver. 
In six out of nineteen animals of groupe A and B 
there were considerable ‘adhesions between the 
spleen and the abdominal wall. The question of 
adhesions in similar experiments has been 
discussed on former occasions*. It is not likely that 
results have been stultified by the adhesions. 

Thanks are due to Dr. Josef Fried, of the Squibb 
Institute for Medical Research, New Brunswick, 
_NJ., for 9-a-fluoro-11-B-hydroxyprogestarone ; and 
to Dr. E. Mardones for assistance in examining tho 
experimental animals. 


Instituto de Medicina Experimen 
Servicio Naoional de Salud, 
Av. Irarrázaval 849, 
Santiago, Chile. 
March 30. 


piae 175 198 i Girardi, 8., Bruxsone, 8., and àlardones 
, 178, 1596 (1056). 


“Lipschitz, A., and Maass, H., Cancer Rss., 4, 18 (1944). 


Influence of Hexanitrodiphenylamine on 
the Incidence of Neoplasms in the 
Mammary Tissue of Rats 


Tum industrial use of hexanrtrodiphenylamine 
(dipicrylamine, DPA) and the consequent exposure 
of human beings to it led us to study the chronic 
toxicity of this compound m experimental animals. 
In the first part of a feeding test with rata, the sub- 
stance appeared to have a low toxicity ; but towards 
the end of the life-span of animals which were fed 
with large amounts of hexanitrodiphenylamine, we 
were surprised to see that all the females had big 
and often multiple mammary tumours. These were 
fibroadenomata, adenofibromata or fibromata of the 
same type as occur spontaneously in our rata. 

In a following experiment, hexanitrodiphenylamine 
was given to rats, directly after , in & dose 
of 500 p.p.m., mixed into the dry food. The diet 
consisted of two-thirds whole wheat meal, one-third 
of whole dried milk powder and 1 per oent of a salt 
mixture. Food and water were given ad bitum; 
green fodder twice a week was included. The rats 
were derived originally from the Wistar strain, but 
brother-sister mating has not been continued during 
the past ten years 

Binos herhateodiphenylamins can easily be hydro- 
lysed in vitro to picric acid and picramide (2,4,6 tri- 
nitroaniline), these substances were included in the 
teet, using the same dosage of 500 p.p.m. At the end 
of about two and a half the experiment had 
to be terminated. In the male animals, at autopsy, 
& variety of tumours were observed. Since neither 
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Table 1. IXOIDENGOE OF MAMMARY TUMOURS IK FENALE RATS TREATED 
WITH HEXANITRODIPHENYLANMINA. 


Dosage, 500 p.p.m. mixed in dry food. The numbers in biackets 
indents total ineldense ea found in our untreated rats p monding tiat 
from other experiments during the same period ; 








No. alive | No. with | Average age of 
after f 











incidence nor type of these was different from the 
usual, these animals will not be considered further. 
In the females, the occurrence of tumours of the 
mammary glands in the different groups is summarized 
in Table 1. 

From these obeervations it appears that in all 

ups the incidence of mammary tumours is high. 
Minos in dhe control Fata the froquenoy is muah higher 
than we are accustomed to see, we have included (in 
bracketa) the corresponding data from other un- 
treated control rats, collected from a series of different 
toxicity experiments in this laboratory with the 
same kind of rata and diet and from the same 
period. 

Again,.in this experment, every female rat treated 
with hexanitrodiphenylamme developed mammary 
tumours, which were found at autopsy, on the 
average at the age of nineteen months, which is 


‘equal to the lifespan. In the control rets the age 


of the appearance of tumours is twenty-five to 
twenty-six months, and the average life-span more 
than twenty-five months (nearly half the animals 
were still alive at the end of the experiment). Without 
exception all these tumours, including those of the 
untreated animals, were fibroadenomata, adenoflbro- 
mata or fibromata. AN transplantation experiments 
with these tumours gave negative resulta. Another 
ing feature is that the rats treated with 
hexanitrodiphenylamine nearly all had multiple 
tumours, with an average of three per animal. In 
control rats the development of more than one 
mammary tumour m the same animal is seldom 
observed. Hence this substance seems to increase 
the rate of formation of this type of tumour in our 
rats to the level of 100 per cent. Since the spontansous 
occurrence is already rather high, it is doubtful 
whether hexanitrodiphenylamme should be oon- 
sidered on this evidence to be a true carcinogen. In 
another feeding test, but with mice (F, generation 
of DBAf x 0 20) and the same dosage GN DS 
no effect has been observed within a period of 21 
months. This experiment is still going on. 

In the case of picrio acid and picramide, the 
incidence of mammary tumours did not differ fram 
the control animals. It seems, therefore, that these 
products are not responsible for the effect observed 
with he yl&mine. Rats treated with 
en ee of hexanitrodiphenylamine soon develop 

5 up oon discoloration of nearly all tissues, 

especially of the testis. This effect was not 
Observed with either pierio acid or picramide. The 
composition of the pigment responsible for the 
discoloration is now being examined. 

Our thanks are due to N. V. Mekog, Ymuiden, 
The Netherlands, and Dr. G. J. H. Ebbinge Wubbe 
for their help and interest in this work. We also 
wish to thank Dr. O. Mühlbook, of the Ant. v. 
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Leeuwenhoekhuis, Netherlands Cancer Institute, 
Amsterdam, for advice. 

G. J. van Esou 

H. H. Vrxx 

H. vaw GamNDERNEMW 


T Taden Laboratory, 
- National Institute of Public Health, 
Utrecht. 
March 28. 


Copulation in Calanoid Copepods 

Iw the course of picking out copepods for experi- 
ments on their feeding, respiration and other activities, 
I have made & number of incidental observations on 
the manner of peirmg in four species of oalanoids 
(Ceniropages hamatus, T'ernora , Rurytemora 
velow and Acartia claust), which so faf as I know has 
previously been described in only one calanoid genus, 


Diaptomus'. 
In all these species the process of paring and the 


-female could not be determined ; the first event in 


the which was observed waa the sewing of 
the by the male. This was done by the same 
means and in nearly the same position on every 
occasion when it was observed. The male held the 


part, the male attempted to : 


to the genital somite is easily seen; but the actual 
. transfer was never observed. Sars" says of Huchaeia, 
and Wolf! of Djaptomwus, that the spermatophore is 
placed on the genital somite of the female by the 
left fifth foot of the male. I found some preserved 
males of Huchaeia norvegioa in which the minute 
forceps at the tip òf this leg wae fixed holding the 
neck of a spermatophore, but I was unable to de- 
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Females examined after copulation had only a 
single spermatophore attached to the genital somite, 
and usually the pair separated after this second stage 
of copulation. In a few cases, howevet, after transfer 


. of the spermatophore the male reverted to his first 


grip, holding the urosome of the female with his 
antennule. Although it was never actually seen, it is 
possible that a male might clasp the female again 
with the fifth leg and transfer a second 
hore—three or four are occasionally found on one 
emale. 

The species in which has been described 
belong to widely separated families of the Calanoitla®’, 
but the course of events in pairing is identioel'in all 
of them. It seems le to infer that pairi 
follows very much the same course in all the calanoids 
which have geniculate antennules and clasping fifth 
legs, that is, in twelve of the twenty-six families into 
which Gurney’ divided the Calanoida. In most of 
the ing families the fifth legs clearly form a 
clagper which, like that of Euohaeta, is used in the 
way suggested above, but the antennule is not 
geniculate and we have no information about the 
first phase of copulation. 

The observations described were made in the 
Zoology Department; University of Southampton, 
and in the Marine Station, Millport. 


D. T. GAurp 
University College, 
Achimota, 
Ghana. 
1 Wo doi. “Zool. Jahrbuch, Abt. Syst, Geogr. and Biologie", #8, 101 


cee Norway’, 4, “Copepoda Calanokla” 
Tipi Freeh Water Copepodr", 1 (Ray Booleiy 


Sheree, "1003 
* Gurney, To Mon" 05 


Growth of Fowl Plague Virus in 
Macrophages and Giant Cells 
Tun fowl plague virus strain ‘Rostock’ has been 


grown in monolayer tissue cultures of macrophages. 
The virus grows rapidly in these cella, producing 


whole chicken blood which was 
centrifuged to isolate the white blood cells. After 
18-24 hr. moubation the cultures are thoroughly 
washed with Harle’s galime, which removes any 
remaining red blood cells since only the leucocytes 
firmly adhere to the glass. The nutrient medium 
ey a a ieee 
Gere A te ae cent 
Earle’s The Earle’s saline was buffered to 
maintain a pH in the carbon dioxide incubator 
between 6.5 and 7:0. 
The of fowl plague virus on 45-day old 
macrop. monolayers has been studied by measur- 
ing the release of new infectious particles into the 
Dulbecco plaque technique on chick embryo fibro- 
blaste!. After a latent period varying between 
1 and 2 hr., there is an exponential release of virus 
which lasta between 3 and 4 hr. The cells are drastioally 
ae ee a Already after 1 hr. they 
cannot be stained by the vital dye, neutral. red. 
Between 6 and 8 hr. after the start of infection, 
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Fig. 1. Masc phage culture 2-3 hr. after infection, fixed in 
alcohol at — 0 tee with fluorescent antibody to 
pantigen 


Fig. 2. The came culture stained by the Wright—Giemes technique 


Fluorescent-labelled antiserum to ‘“‘gebundenes 
Antigen" (g-antigen)"?, the viral component contain- 
ing all of the ribonucleic acid as well as some of the 
protem, would be expected to react with closely 
related componente in the infected cell, namely, the 
soluble antigen (s-antigen)^*. Fluarescem-labelled 
antibody to g-antigen was used according to the Coons’s 
technique’, and showed that between 1 and 2 hr. 
after the start of infection a detectable amount of 
new s-antigen is concentrated in or around the 
nucleus. This is similar to the picture obtamed by 
Breitenfeld when the fowl plague virus is grown on 
monolayers of chick embryo fibroblaste* and 1s also 
related to the localization of influenza s-antigen in 
the nucle: of cells of the respiratory epithelium of 
infected ferrets’. 

Particular attention was focused on the giant cells 
which typi arise in our macrophage cultures. 
Giant cells infected with fowl plague can still be 
stained with neutral red up to 4—5 hr. after the 
start of infection, but they present the typical picture 
described above when treated with the fluorescent 
antibody. Indeed, in the multinucleated giant cells 
all the nuclei fluoresce. This is illustrated in Fig. 1, 
which shows an infected macrophage culture oon- 
taining & giant cell, a young giant cell (dinucleate) 
and several normal macrophages. Fig. 2, showmg the 
same cells stained with the Wright-Giemsa stain, 
demonstrates the identity of nuclei and centres of 
s-antigen localization. 

Fowl plague virus multiplies in the macrophage 
cultures in a virulent fashion. This means & rapid 
production of new virus with an accompanying cyto- 
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pathogenic effect, similar to the growth in chick 
embryo flbroblaste. Recent observations of Barski’ 
suggest that the polio virug, Mahoney type I strain, 
multiplies in tissue cultures of monkey macrophages 
without the typical cytopathogenic effecta which char- 
acterize the multiplication of polio on monkey epi- 
thelial cells’. Furthermore, the polio virus continues 
to be released from the macrophage cultures as long as 
eight days after the start of mfection, whereas polio 
virus grown in monkey epithelial cultures is released 
during a period lasting 4—8 hr. after infection!*. Thus 
the macrophage cell can react with virus to produce a 
‘virulent’ type of infection in which the virus multi- 
plies rapidly, or a ‘latent’ type of infection with a 
alow and continuous viral growth. 

Details of these investigations will be published 
elsewhere. 

The work was carried out during the tenure of a 
research fellowship from the Fulbright Commission. 
I am indebted to Dr. P. M. Breitenfeld for the 
fluorescein-labelled antibody and for instruction in 
the fluorescent antibody technique. I also wish to 
thank Dr. W. Schäfer for generous guidance and 


hospitality. 
RQicHARD M. FRANXLIN 

Max-Planck-Institut für Virusforschung, 

Tubingen. 

April 9. - 

'! Dulbecco, B., Proc. U.S. Nat. Acad, Sci, 38, 747 (1052). 
"Schafer, W., and Zilig, W., S. Naturforsch., 95, 779 (1954). 
i Mario n Ciba Foundation Symp., ‘The Nature of Viruses” 91 
‘ Sehr, W., Munk, K., and Mussgay, M., £. Naturforsch., 115, 330 
1 Coons, A. H., and Kaplan, M. HL, J. Bap. Mod., 91, 1 (1950). 
* Breitenfeld, P. ML, Virology (in the presa). 
' Liu, C., J. Bap. Mod., 101, 665 and 077 (1955). 
1 Barski, G., Sammes, 125, 448 (1957). 
Iwon de, Dulbeeso, R., Vogt, M , and Lwoff, aL, Virology, 1, 128 
1 Dulbecco, B., and Vogt, AL, Ana. N.Y. Acad. Sci., 61, 700 (1965). 


Honey Bees in Southern Nigeria 


Tuna recent paper by Dr. M. Lmdauer on swarm- 
bees searching for a new home! leads me to record 
some obgervations on honey bees (Apts mellifica L., 
var. adansoni X var. unicolor) in the forest region of 
southern Nigeria which suggest that honey bees there 
have a preference distinctly different from European 
bees for ther nesting site. 

A swarm was placed temporarily m an old box 
made from 3-mm. plywood which was put on a large 
lawn in the shade of a dense tree, but exposed to 
all winds. Twice the swarm flew out and was brought 
in again. When it was brought in for the third 
time, the front of the ‘hive’ was removed and now 
the swarm stayed, producmg and partly filhng 
10 dm.* of honeycomb in three days. The swarm 
was then transferred to & proper hive, which it left 
next mornmg. The rear end of the mner top cover 
was then removed, thus lettmg a draught through 
the entire hive; the swarm was brought in again 
the same evening and it now accepted the hive. 

Six wild nests of honey bees have been observed. 
Five of them were in hollow trees, and in each of 
them the cavity was chimney-shaped, open at both 
ends with the combs in the lowermost part. Three 
of these trees were on large clearmgs exposed to 
winds from all diregtions and the nesta were placed 
2-5 m. above the ground. The other two were in 
bigh bush with rather dense undergrowth, and were 


. a, nÁ&urel ventilation thro 


"BL: À 
eee E eee 
. relatively open. In all these‘nests the, éntrance was ^ 
" ihaded by the foliage, overhead, but there was rio 
- (gr in one case à very little) foliage in front of them. | 
bai wis 


various species, but evidently this did not cause 
rti abii ele pee aids Se ee ane ee 
| itanted under tha roof ofa three gory 
inside the eayge, the PE eat eg e eR 
roofing sheets. (corrugated asbestos osment), the 
exposed to, all winds and the roof baked 
by the gun duting the whole of the day, the inside 
of the roofing sheets often reaching temperatures 
above 40°C. There is, however, & steady, fairly 
from the eaves* towards the ridge. 
-The solidifying "point wf the wax from this nest. 


Wax früm uppermost om. of three oldest combs 63 -0*—64.-8* O 
o Wax from uppermost am. of three youngest oombe^ 63-5*-55-0* O 
War from lower parts of three oldest eambs 61-8*-02-5* C 
Wax from lower parts of three oombs aa -T*-63 -5° O 
al Decree, white: (I E). - , 00:T*-81-8* C. 

Id- contrast to "ihe. eiia of the Europeen 


honey .bees for a site-sheltered frori-all winds and 
for & confined the south Nigerian honey bees 
"geenr to prefer ‘a site -to the winds, and 
‘the nest seems to be 
easential.- I have ngver observed any preference for 
` -wind-exposed sites.or for rooms with draught through 
_. them by any of the other social bees in this country. 
‘It would be most;interesting to have further observa- 
tions from other parte of the tropics. . : 


Seg rn Braxur-SurrE 


Zoology Laboratory, " d 
of Advanoed imam and Technology, - 

Ibedan. , `. De 
roce vy April 2. 


| 1 Nature, 179, 63 (1057) M 
"Handbook bem. and Phyw.", Bird edit, 13$) (1051-8). 


- Righi-Ventricle Pressures and Heart- Rate | 
in Diving Birds 


For these experimenta the following sea-birds and 
water-fowls were used: shag, razorbill, guillemot, 
black guillemot, puffin and eider.. The birds were 
ogught in the bird colonies on oceanic cliffs at Runde, 
near Aalesurid, on the west coast of Norway. 
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‘Table -L HARART-HXLTNENO. Barons, Doré. ip tare Drvne 








BSpeales 





E EEEE E N E by 
way of a oondenser manometer connected to &' 
i LE amplifler leading to the electro- 
cardi 


ograph. 

-Or the left side of the neck tho vena jugularis was . 
freed and 20 mm. of it ligatured. The vein was incised, ' 
& catheter Gonnected to the apparatus mentioned ' 
was introduced, the heart-side ligature removed, and 
thé catheter pushed by way of the vein into the 
right side of the heart." The proper application of the 
catheter was controlled on an X-ray screen. Catheter 
and vein were sewed the catheter fixed 
to.the-akin by 8 fow stitches and the wound sutured. 
During operation the bird was lying on its 
side on the operating teble, the X.ray unit 
below the table 

Thus prepared for experiment, the bird was placed 
in a basin of water upon a board so that the heart 
was on & level with the manometer zero-lme. Diving 
was simulated by forcing the head of the bird under 
water for about 30 sec., registration taking. place 
from the.very beginning of diving, or at least -from 
the middle of this period. In all, three periods were 
registered : (1) immediately before diving, (2) POTE 
diving, and (3) immediately after diving. i 
iae apen uc aee eue c tcd tir ac a 
of 2-8 min. Before each of the three steps of experi- 
ment, the rzero-ine and the adjusting pressure 
(usually 500 mm. water) were measured. . 

Table 1 shows the heart-beats/second before, 
during and after diving for 51 birds examined. As 
will be seen, the mean decrease in heart-rate during 
diving is more than 50 per cent (except in the black 
guillemot) and mostly about 60 per cent. The highest 
normal rate before diving was found in the puffin, 
and the lowest in the eider. Thus there. seems to be 
an inverse between heart-rate and 
body-size. Medium-size birds showed heart-rates 
between these limita. Shags and eiders are about 
the same size and have the same heart-rate. The 
rate after diving is somewhat higher than before 
"diving. 

Table 2 shows the resulta from the pressure experi- 
ments. Diastolic and systolic pressures were also 
measured before, durmg and after diving, and the 


periods were 
seam to be nearly the 
same before, during and after . There seems 
farther to be some relation between heart-pressure 


Table Drache ux ermous Tusevis ix ois Varenia dors DURING AND AFTER Divina, THE PRESSURES ARE GIVEN IN 
xXx. 





neerly as high-as the systolic preasure in.the smaller: `, 


birds. There is no increase m 


‘ir the birds examined (except diastolic preesure in 


r 


the black guillemot). 


Considering the relation heart- 
SS opec fon Tobie ee E 
at in the heart-preasure during diving, although 
the heart-rate is redyced to about 60 per cent of 
that’ before diving. I may also direct attention to 
the fact that the slightly increased heart-rate after. 
diving (compared ’ with the rate before diving) does 
not affect the heart pressure ab all The unchanged 
venous .heart-preesures during. the .three periods 
referred to suggest that the blood supply to the 
tissues during diving is kept on the same level as 
in thé non-diving condition. Measurements of the | 
pressures in the arterial heart and the arteries may 
provide further evidence on how—and- where—the 
regulation takes place. . 

A full account of this work will appear elsewhere. 

EINAR ELIASSEN 

- Zoological Laboratory, xos 

University of Bergen. 
April 9. 


Late-glacial Finds of Lepidurus arcticus 
, (Pallas) in the British Isles . ` 


Ix 1894 Bennie! recorded abundant remairs of 
this notostracan in association with arctic plant 
fossila at several localities near Edinburgh in de- 
poeta Um I He’ found 

er i at Kirkmichael and near Ballaugh 
in the Tale of Man. There are also old records from 
Denmark and Sweden’. Many late-glacial deposits 
have been investigated in north-west Europe in 
recent.years, but Lepidurus arctious has not been 
found. 

I ami re-examining the Isle of Man deposita, and 
have made a special search for this fossil. Washings 
of full-glaciel* age from Kirkmichael and of late- 
glacidl (sensu stricto) age from near, ugh both 
yielded mandibles which were cl those of a 
notostracan. As mandibles were common in the 
Ballaigh material at a stratigrephioel level -where 
Zone IÍ was giving way to Zone ILI, futther samples 
from that level were wasbed. Carapace fragments 
with sulcal spines, apodous segments and telsons with 
short supre-anal plates (Fig. 1) were found. This 
type of telson is characteristic of Lepidurus arcioue 
(Pallas)*. The fossil material is quite diaphanous, - 
and easily escapes observation unless specially looked 
for. I sieved the samples with a US. 40 sieve. 
I then placed an aqueous suspension of the material 
retained on the sieve on « white plate, and inspected 


.it in strong light with the aid of a 7x binocular 


à 


"Hé same sttatigraphioel level ia exposed in a late- 
glacial depoeit at Neasham, Co. Durham‘, and 
samples this deposit yielded notostracan 
mandibles, carapace fragments and gegmenta, 
but I did not find any telsons. Samples from Zone DI 
at Mapastown, Co. Louth’, yielded the same fossils. 
Re-examination of -samplea from other late-glacial 
localities would undoubtedly add many further 
identifications. 

It is thus clear that Lepidurus arctious was widely 
distributed in the British Isles in late-glacial time. 


fheart-rate, uos 





>- ————M—— ——— 








. Fig. 1. Yom] telson with supra-anal 


plate of Leprdwrus aretions 
(Pallas): locality, near Islo of Man; age, late-giacial, 
Zone x 50 


To-day* there is a relict population in deep lakes in 
the Scandinavian mountains, where it descends to 
58°N. ; 
Islands. But the main distribution is circum-polar, 
between 65° and 80°N., where it occurs in ponds 
and around shallow lake-margins, and is often very 
abundant. The late-glacial habitate must have been 
Q..F. Mrronet. 
Department of Geology, z - 
Trinity College,” 5 E 
Dublin. : 
May 15. 


1 Bennie, J., Ama. Sox. Wat, Hist., 3, 46 (1804). 
ae G. W., “The Geology of the Isle of Man", 374 (London, 


3 Charlesworth, J. E, “The Quaternary Hra”, 1060 (London, 1957). 
en HL, “The History of the British Flora”, 19 (Cambridge, 

* Longhurst, A. B., Bull. Bru. Mus. (Wet. Hist.), 8, 62 (1055). 

' Blackburn, K. B., New Phytol., 51, 304 (1952). - 

? Mltobell, G. F., Proc. Roy. Irish Acad., 53, B, 225 (1953). 

1 8gmme, B., Amk Norsks Vidensk. Akad., 6, 1 (1084). 


Chirality 


Tue recent work on particle parity stresses the 
need for a suitable term for the property. character- 
izing those three-dimensional forms which are distinct 
fram their mirror.images. ‘Spirality’, even if under- 
stood in the sense of a helix, is misleading, since many 
forms possess & non-superimposable mirror image 
but no helical axis; for example, scalene spherical 
triangles, isosceles tetrahedra with scalene faces, and 
certam types of optically active molecule. Kelvin’, 
Larmor* and Eddington? have used. the term ‘chir- 
ality’, from yelp,-hand. Chiral structures -or flelds 
are those which exist in two distinct mirror image 
forms, while non-chiral forms are’ single, possessing 
either a centre or a plane of symmetry. 


. L. L. Warte 
93 Redington Road, 

London, N:W.8. 
l''Balimore Lectures”, 496 (1884). 
'''Aether and Matter’, 142 (1900). 
* "Fundamental Theory", 111 (1946). 
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FORTHCOMING ‘EVENTS 


* Sunday, September 8—Wednesday, September [1 

BRITE ASSOCIATION FOR THE AÀDYANOHXENT OF Samos (at 
Dublin) EOD. of Annual Meeting. 
Sunday, September 8 

At 11.15 am—{in 8t. Patrick’ Oathedral)—Religi Servi 
Preacher: The Lord m "Arobblshop of Dublin i se M 
Monday, Sepcember 9 

At 10 am.—Dr. G. H. Mitehell, F.R.S. : 
(Presidential Address, Section O). 

At B p.m.—ir Sydney Calne: '"Mánoation for Development". 
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DEKATRON COUPLING 
is best done by the 


GTE175M 


The GTE175M is a cold-cathode trigger tube specially 
designed as a coupling element between two Dekatron 
stages. The employment of an uncoated pure metal 
cathode ensures a life in excess of 10,000 hrs. Its unique 
construction is such that a visual indication is given when 
the valve is conducting. This facilitates rapid checking 
of the circuit. Power dissipation is at a minimum—the 
standby condition may be as little as 176 of that required 
by hot-cathode tubes under similar conditions. 





Life in excess of 16,060 hours 
Visual indicafion when conducting 

$ - Low stand-by curremt 
Write now for complete details to the Inexpensive and reliable 


, "TUBE DIVISION 


ERICSSON TELEPHONES LIMITED. 


Head Office: P NC aie INN etna LONDON WEZ Works : BEESTON, NOTTINGHAM, ENGLAND 
Tel: HOLBORN 6936 Tel: mEESTON 254831 





^ f MAGNETIC SEPARATOR 
House Purchase Loans | 


with “ The Old Equitable ” are repayable by 
monthly or quarterly instalments ceasing on 
death or in 25 years. There are no valuation 
fees or lender legal charges. Loans are 
.granted up to 8596 of value, and the rate of 
interest is now 696. 


Enquire for details 






e e Separations o ark least 99% purity 
The Equitable Life) | 555 mee 
separated by the Centrifuge. 








Standard Instrument includes a non-magnetic Vi- 
CERE 2 an pan with et tradi and collecting pans. 

be supplied with cal bulk epaainon 
attachment shown above at side of Separator. 
Send for particulars. 


CHAS. W. COOK & SONS, LTD. 
97 Walsall Rd., Perry Barr, Birmingham, 22B, England 





Assurance Society 


(founded 1762) 











.19, Coleman Street, London, E.C.2 
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LECTURES AND COURSES 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 
BRUNEL COLLEGE OF TECHNOLOGY 
WOODLANDS AVENUE, ACTON, W 3 

7 (Telephone Acora 6661) 
Principal: J Toppumz. M.Sc, PhD, DIC, 
F. Inst.P. 


SANDWICH COURSES 
for the Diploma in Technology and Professional 
Quakficanons in 
, Mathemancs, Physics, Biology, 
Mechanica] and Electocal Engneenns, 
Production, Technology, Metallurgy 
DAY AND EVENING COURSES 
m Soence and Engineering, Metalurgy, 
Management Study, Plastics Technology. 
^ HIGHER- *NATIONAL CERTIFICATE 
COURSES 
“POSTGRADUATE COURSES 
-. RESEARCH FACILITIES : 
Semon opens September 23, 1957, Final Enrol 
ment. September 16 to 19, 1957 10 am to 
12 noon, 2 p.m. to 4 pm for day sodents; 
6.30 p.m. to 8.30 p.m. evening students 
Ful-thme md Sandwich Cowrse símdents should 


apply at emce. 
a C. E. GURR, MSc, PhD, 
Edocaton Commitee 





The by folltome and 
by part-nme for the Interna! B.Sc. (Spoctal) 
i ie niveraty of London in Chem 
ry, 


Thee are fal tiné soare 


October 3, 1957 
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NORTHERN POLYTECHNIC 
HOLLOWAY ROAD, LONDON, N.7 


on apphcanon. Tel: D" JOR 1686, 
CHELSEA POLYTECHNIO 


begin 

Acoustics and Vibration Phyrcs; Nuclear Phy 
mos; Opucs; Phymcal E tum 
Mechanics ; 

Anallary Courses t 
Theory. Enroimnent: Toesday, September 17, and 
Wednesday, Sopcmber 18, 68 p m. 


NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
LONDON 
ST. JOHN STREET, E.C 1 
CHEMISTRY OF COLOUR 


PHOTOGRAPHY 
A COURSE ee ee 


OFFICIAL APPOINTMENTS 
DSLR REQUIRES TWO ASSISTANT EX- 
permental Officers 


of 
Souler ot bond deseo add to 
user requirements. CE, Ad- 
vanced berei in two science or mathematics sub- 
jects or equivalent. Pass degree or equivalent In 

Or social science an advantage, Salary 
£370 (age 18) to £800 (men). Wi _sightly 
hems but equal pay scheme. Acek — 
Forms Mimetry of Labour Natonal 
Service, House, 26-28 King Loo- 
don, S W.1. Quoung G279/7A. Cloung date 


LONDON COUNTY COUNCIL 
PADDINGTON TECHNICAL COLLEGE 


Saltram Crescent, W.9 
TeL Ladbroke 1343-4 


DAY AND EVENING CLASSES 


ENGINEERING AND SCIENCE CLASSES : 


Mechanical, Electrical, Machine Sho 
Office Engineering, Electrical Installation, 


Motor Vehicle, and Post 
Electrical Technicians’ 


UNIVERSITÉ DE MONTREAL” 
DÉPARTEMENT DE PHYSIQUE 
NIR CANADA 


pertement de Ph Université. do Morinës 
Caso Postale 6123, Montréal 2, Canada 


UNIVERSITÉ DE MONTREAL 
DÉPARTEMENT DE'PHYSIQUE 
CANADA 


invited posts as etther 
Lecturer thametics, 
Salary range is Lecturer £1,025 by £50 to £1,275 
per annum; S tc 
£880 per annum. 
Further tho Sec- 
rotary, Universities of tbo Briush 
woalth, 35 Gordon London, 


Work, Gas euo ea and Ventilating, Industrial Administra- 


tlon, Medical and Science PE and SERE Larger ork 
y, en C er tifi s 


Glasswork, Oxyacetylene Welding, 
Education (Advanced Level). 


WOMEN’S CLASSES : 
and Catering, Dressmaking, Millinery, Flower-making, 
oring, Nursery Training, Soft Furnishing, Loose Cover 


COOKE 
Ladies’ 
Guana 

Prospectus on a 

T. Linley, 

ENROLMENT! i 

Day Classes 
Evening Classes 


lication to the Principal: 
Sc, F.RS.A, A.M.LMar.E, M.LProd E. 


:9.30-12.0 


8-13 September 
6.0 — 8.0 


16-20 September 
(1352) 
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CULTURE MEDIA FOR FUNGI : 
cThis group of Dehydrated Culture Media, Difco, is prepared expressly for propagation’ of the'fungi | 
most frequently encountered in phytopathological studies. Each medium is readily prepared fot use . 


a 


c 


and requires no adjustment of its reaction or filtration of the solution. cme 
Bacto-Corn Meal Agar i 
Bacto-Lima Bean Agar Lr vU 
Bacto-Malt Agar EE Su 
Becto-Potato Dextrose Agar sl 


- Bacto-Wort Agar BE: 
Specify “DIFCO” a 
THE TRADE NAME OF THE PIONEERS -w i 
in the Research and Development of Bacto-Peptone and Dehydrated Culture Media «; 


Sole Agents for Gt. Britain : n er 
BAIRD & TATLOCK (onmon LTD. E d 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 





The “ORTHOTRON” 
4 Mev. ELECTRON LINEAR: “ACCELERATOR. 
A compact and economic source of: S pe 


high energy electrons for Industrial Irradiation | l 
Techniques such as : i d 
Controlled cross-linking and degradation 

of long-chain polymers. S. 

‘* Cold Sterilization ” of pharmaceutical “ 
products and thermally unstable antibiotics- 

even after final packaging. . is as 


Write “for Special Publication 
721015 and details of 
irradiation service for 


| -agsearch and pilot plant METROPOLITAN -VICKERS 


Pes "METAL 0 UTE IPALI PE: PARF MAN Leo 
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» BRITISH PUBLIC SCHOOLS AND TAE FUTURE 


[CUNEO about the future of the British 
public schools cannot be confined to educational 
_ principles alone. This has been well brought out in 
' reoant months when new books, broadcasts and public 
lectures have shown that some of those who wish to 
see the public schools survive are as capable of 
radiating as-much heat without light as those whose 
professed- aim iB to abolish the public schools as 
quickly as possible. This is not difficult to un 

The publio school is & peculiarly British institution 
that is the envy of other countries which do not under- 
stand it and the despair of many British people who 
maintain tha}; as at present constituted, publio schools 
have no place in a democracy bub recognize that 
they have made an immeasurable contribution to the 
British way of life by the quality of education they 
“provide. 

As Vivian Ogilvie haa chown; the story of the public 
schools is’ a beffiing one’. The term ‘public school’ 
came into use "about the beginning of the eighteenth 
odntury and was reserved for some of the best-known 
` grammar sdhgols like Eton, Winchester, Canterbury, 
Rugby and Hitrrow. A hundred years ago the 
- Public Schoola Oommisaion recognized only nine 
'Bohoola. To Fleming Committee & ‘public 

ool denot&& 7 &ny sohool in membership of the 

verning ies’ Association or of the Heed- 
masters’ Confeténoe ; there are now nearly two hun- 
dred jaych schdos*. Of these, about half are inde- 
ence aal idet a ie ee 

from the Ministry of Education or, by local education 
-Suthorities. .Thus about a half the public schools 
-selzite aid from publio funds and about a, half aro 
predominantly day schools. 

To the.majority of people, however, the public 
echools are the independent boarding schools and it 
ig these schools which cause greatest controversy. 
‘Abolitionists’ believe that if the independent boarding 
schools could bé satisfactorily integrated into the 
national educational system, the direct-grant, aided 
and maintained schools would present. no great 
probleme ; rior would the independent day schools. 
The knowledgeable sbolitionist, however, is well 
aware thet the best English publio schools are among 
the finest of educational institutions, and to destroy 
them would be & piece of incalculable educational 
folly to the country and the world. 

The reasons why parents sent their sons to public 
schools at the beginning of the nineteenth oéntury 
are not very different from the reasons why parente 
send their sons to-day. These were clearly defined 
by the headmaster of Eton College, Mr. Robert 
Birley, in & public lecture organized as one of a series 
by the Director of the Institute of Education, 
University of Sheffleld’. 

Parenta send their sons to public schools mainly 


for three reasons. They are genuinely prepared to 
make considerable financial sacrifices so that their 


Bong may attend a good school to receive a well- 
balanced education. „Since they are prepared to. 
make these sacrifices, they prefer their sons to attend 
boarding gchools which will beet prepere their Bons 
for life in society. Even the opponents of public 
schools are prepared to concede that these are genuine 
educational reasons which merit respect and support. 

The third reason cannot be regarded as strictly 
educational and is the one which public school 
supporters find it more difficult to justify; many 
parents strongly defend the public schools not only 
on grounds of sentiment, but also because they are 
well aware that membership of them conveys social 
advantages which will help their sons in later life. 

That many public schools provide & good education 
few would deny; they have done much to set and 
raise educational standards. Despite much nonsense 
talked about religion in the public schools, for. 
example, the school chapel has done much for the 
development of character m many boys. -In secular 
education, public schools have benefited by attracting 
staffs of quality; in the nineteenth century the 
assistant master at a public school was a person of 
considerable status in society, was adequately paid 
and, academically, often of the stature of a Fellow 
of a College. To-day, public schools still attract 
better masters than the grammar schools; higher 
salaries and smaller classes are great incentives. 
Often the standards set by the public schools have 
served to raise the standards of grammar and other 
secondary schools ; this influence still exists. Decline 
of the public schools would almost certainly lead to a 
decline in standards at schools in the national 
educational system. 

The existence of public schools can be justified by 
the contribution ite scholars make to life and society. 
Whether leadership owes ite origins mostly to 
genetics or the dicta of well-known military oom- 
manders is debatable ; that most public school boys 

~ have poise and self-confidence is well known. Living 
together in school enables many public schoolboys 
to move with grace and distinction m many walks of 
life. This is & quality which is not so abundant 
among our young men that we can afford to obliterate 
it by domg away with our boarding schools without 
adequate reasons for so doing. 

The third demand which parents make on the public 
schools is impossible to justify on educational grounds 
and has social, political and moral implications. 
Many parentsa—and they may be more than the 
headmaster of Eton would have us believe—send their 
gons to public schools because membership of these 
schools will be of service to them in their future 
careers. Although.this charge may be exaggerated— 
the full effects of the establishment of grammar schoold 
under the Education Act of 1902 have not yet been 
geen—the public school system undoubtedly oontera 
advantages on ita producta which are denied -tq those 
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from State schools. A system which enables leds able 
- men to come to the top and prevents the abler from 
so doing cannot be justified on human, economic or 
moral grounds. * 

But even this does not provide a case for abolishing 
schools which have so much to commend them 
educationally ; if the wrong “boys are getting into 
public schools, other means of selecting them must be 
found. At present the main criterion for getting into 
‘a public school is the ability of parente to pay the 
fees demanded. Despite improved standards of the 
Common Entrance examinations, few oases are 
: known of boys failing to get into public schools of 
the parente’ choice provided the parents can pay their 
fees and have certain associations with the schools. 
There are some, like the High Master of St. Paul’s 
School, who is prepared to defend the parent’s 
right to spend his money in buying a public school 
education for his son‘. Thoughtful supporters of the 
public schools recognize that few parente can afford 
that privilege and have queary consciences about a 
system which confers marked educational and social 
advantages on boys who may have little merit in them. 
“The diffculty, of course, is to find a system of 
selection which would throw the public schools open 
to all. Many im the public schools are anxious to 
enlarge their areas of recruitment because they are 
oonvinoed that their schools have something of value 
to offer to individual boys and to the educational 
system as a whole. These headmasters, and others, 
showed their readiness to accept the main proposals 
of the Fleming Report ; these proposals need to be 
re-examined. 'Under^both the two main proposals 
put forward by the Fleming Committee, the general 
effect would be to reserve some places in publio 
schools for scholars whose parente would be unable to 
pey the high fees demanded. By a Government 
decision in 1946, the responsibility for paying fees 
for selected scholars would devolve upon tbe local 
education authorities. There is little doubt that this 
Government decision was hopelessly impractical and, 
during the deliberations of the Fleming Committee, 
was opposed by every representative of local educa- 
tion authorities. It is not surprising, therefore, that 
with few exceptions, local education authorities have 
done’ nothing to carry out the Fleming proposals. 
To spend £400 per annum on sending & boy to & 
publio school with which the local authority has no 
affiliations is asking a great deal of that authority ; 
one-tenth of that sum is sufficient to send the boy to 
the local grammar school of which the authority is so 
rightly proud. Experience since 1946 has shown that, 
if boys whose parenta have limited means are to be 
admitted to publio schools, their fees will have to be 
paid directly by the Treasury. 

To dismiss this proposal as beyond the country’s 
financial resources invites oomparison with the 
introduction of compulsory education for all ia 1870 
or the establishment of new universities over the past 
seventy years. To the argqment that the Btate 
would not be justified in spending so much on indi- 
vidual boys comes the answer that the number of 
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boys being given ‘free’ places at uhivermitieg is still 
increasing.- To begin with, a small number of places 
at public schools could be reserved for ‘free-place’ 
scholars whose fees would be paid direct by the 
Treasury ; the numbers could be steadily increased 
until the number of ‘free-place’ scholars exceeded the 
number of fee-paying scholars. Buch a proposal will 
undoubtedly be greeted with horror by those who 
wish to see.the public schools carry on as they have 
always done. The more long-sighted supporters of 
the public schools will see that, owing to certain 
trends ‘in contemporary society, proposals of this 
kind represent the public schools’ main hope of 
survival. It should be borne in mind that fee-paying 
scholars are likely to get even more from their 
boarding school education if & considerable number 
e CARMEN on elena every 
different from their own. 

Means of administermg such a hére could, in 
principle, follow the proposals set out in the Fleming 
Report, which recommended the appomtment of a 
central advisory committee responsible to the Minister 
of Education and the members of which would 
Include representatives of local education authorities, 
governing bodies of public schools and the teaching 
professions, with other persons not connected with the 
conduct or administration of eduogtion. 

There remains the cerdinal problem of selection. 
If financial aid were made available by the Treasury, 
what method of selection should be adopted to bring 
the most suitable boys to the public schools ? More 
difficult still, what kind of boys would be selected 1 
To which schools should boys be sent? No easy 
solutions to these questions are likely to be found, as 
waa indicated in a recent broadoast discussion between 
C. A. R. Crosland’and Sir John Wolfenden®. To fail 
to make the attempt, however, would be” unjust 
both to those individuals likely to profit by a public 
school education, to the schools themselves and to the 
national education system. 

The selection of schools to which boys would be 
sent should present no great diffculty. Schools 
should be allowed to participate only if they wished 
to do so and if their academic standing and reputation 
were such that the expenditure of public moneys on 
‘free-place’ scholars could be justified ; according to 
Ogilvie there are between sixty and seventy such 
schools. Common Entrance examinations standards 
for all boys wishing to enter these schools might have 
to be raised. Those schools of lesser quality which 
cater mainly for boys of limited intellectual ability bus 
whose parents have ample means or are prepared to 
make sacrifices in order to buy their sons a place in 
society should not be allowed to participate in any 
new arrangementa. The imoreasing number of 
grammar school boys who proceed to the universities 
is likely to cause the leaser public schools to wither 
away with no great loes to the boys who attend them, 
or to the nation. 

What qualities would be looked fur in boys selected 
to attend outstanding public schools as non-fee- 
paying scholars? The simplest oriterion would be 
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that of intellect; this would be the most easy to 
discern. To produce a form of Platonic institution, 
however, where all the best brains were gathered 
together, would be undesirable both for the boys and 
for the national educational system as & whole. 
Much more desirable would be the selection of those 
qualities of character similar to those looked for in 
Rhodes Scholars who proceed to Oxford from Com- 
monwealth countries and the United States. These 
Scholars have good intellecte but are not necessarily 
outstanding on this count alone ; much more atten- 
tion is given to their ability to mix with their fellow- 
men and their desire and aptitude to serve them. 
The criticism could fairly be.made that by this method 
an. élite community would still be created at the 
public schools. These boys would differ in one important 
respect from the élite which attend the public schools 
to-day ; they would be deliberately chosen and not 
owe their positions in school to their parenta’ wealth. 

Oritios would say that it is impossible to discover 
these qualities in boys of thirteen. The same critics 
were uncompromising in their opposition to the use 
of group selection methods for discovering potential 
offloers in the Army during the early years of the 
Second World War. The contributions of Colonel 
J. R. Pinsent and his War Office Selection Boards in 
making the best use of mampower is now accepted 
as one of the moet important educational and social 
discoveries of the War. The other Services were nob 
slow in following Pmsent’s lead, while a recent report 
of the Civil Service Commissioners has shown how 
group selection methods can be used in the selection 
of candidates for important positions in the Civil 
Service’. These methods are being increasingly used 
in industry for the selection of potential executives. 
Similar methods could be devised to select suitable 
candidates for public school places, 

Experience already gained at Service institutions 
with public-school status like Dartmouth, Sandhurst, 
Welbeck and Cranwell would be of use in helping to 
formulate the selection methods. The use of group 
selection procedures would be an extension of the 
proposal put forward by the Fleming Committee 
for the setting up of regional interviewing boards. 

Besides non-fee-paying scholars recruited in this 
way, room might have to be found for other groups 
of boys. There are those from geographical areas 
where opportunities for receiving education worthy 
of their intellectual level are few or non-existent ; 
these boys from rural areas deserve the most sym- 
pathetic consideration. A case could be made out 
for boys from broken homes, but it is difficult to 
justify the high expenditure involved ; it might also, 
as Bir John Wolfenden has suggested, lead to more 
frying pans being thrown on Friday nights. A better 
case could be made out for able boys who come from 
homes where the parents are hostile to the further 
education of sons who will soon be bread-winners, 
or because of peculiar difficulty caused by the nature 
of the father’s occupation. 

Schemes for sending poor boys to public schools 
are, of course, fraught with other difficulties. There 
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is the danger that chosen boys will not fit into the 
social life of the school, or will become misfits in their .- 
families. This is a danger which besets any boy who 
moves into a different educational level from that of 
his parents ; it is doubly dangerous when he moves 
into an obviously different social stratum. Experi- 
ence already gathered -at several public schools which 
have taken non-fee-paying scholars—Mill Hill has 
taken considerable numbers—shows that, with wise 
guidance from headmasters and housemasters, this 
danger can be overcome. A 

There is also the danger to the grammar schools. 
A policy of systematically ‘creaming off? able boys 
to be sent to public schools could deprive the grammar 
schools of promising material and lead to the debasing 
of their own standards. This danger may be more 
apparent than real. In Britain as a whole there 
are still insufficient grammar school places for all 
boys who could profit by them ; the number of boys 
who could be accommodated in the sixty. or seventy 
publio schools would represent & small fraction of the 
total available in the country at any one time. 

What is now needed is a new look at the place of 
the public schools in the general educational system 
and the life of the nation. The Minister of Education 
should invite his central advisory councils for educe- 
tion to re-investigate the propoeals contained in the 
Fleming Report or appoint a working party to see 
how far these and other proposals it recommends are 
practicable in the next few years. These delibera- 
tions should be carried out in & n&tional atmoephere 
free from the polemics of those who cry “hands off 
the public schools!” or from partisan statements 
contained in documents like the Labour Party’s 
“Challenge to Britain’. Those responsible for 
administermg the more important public schools are 
aware that there is a growing and irresistible trend 
towards greater equality im society. They realize 
that, unless they can find a means of opening their doors 
to a greater range of scholars from all social classes, 
they may find them shut by political action. They recog- 
nize that a society divided by educational institutions, 
the maim criterion of which for entry is money, is 
unlikely to be acceptable much longer in Great Britain. 

As the leaders of the main political parties are 
themselves producta of the more important publio 
schools, it is to be hoped that they can persuade their 
followers to discuss the future of the public schools 
in & spirit of goodwill where the only consideration 
is how they can best serve the interesta of the 
individuals and the nation. Despite their anomalous 
position in the British educational system, to lose 
them would be a national disaster. As Bir John 
Wolfenden haa well written’, public schools ‘embody 
an immense heritage of accumulated experience. 
They have in the past shown themselves capable of 
evolutionary change. There is every reason to expect 
that, again in the twentieth century, they will be 
capable of meeting the new requirements of a new 
social and economic situation and of making & yet 
wider and deeper contribution to the national life 
than they have done in the past’’. 
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No mention has been made of public schools for 
_@itls or of independent preparatory schoola. They 
would have to be considered in the light of develop- 
ments inside publio schools for boys. . 
+ Ogilvie, Vivian, “Tho Huglish Public School” (Batsford, 1067). 


* The Future of the Mis Todopenden Bohools. Occasional Publication 
No. 3 (Univeraty of field, June 1957). 

+ ikes, A. N. G., “Independent Hdnoatlon: In Defence of Publi 
Bebools" (Gollanez, 1057). i 

*'B.B.O. Home, Service (July 28). 

* Recruitment for the Administrative Cless of the Ctvi] Service 
Senior Branch of the Foreign Service (H.M.B.O., July 80, 1067). 

? “The Publio Schools Today” (Untversity of London Press, 1048). 


INSTINCTIVE BEHAVIOUR IN 
ANIMALS AND MEN 


l'instinct dans le Comportement des Animaux 
et de l'Homme 
Par M. Autuori, M.-P. Bénassy, J. Benoit, R. Courrier, 
Hd.-Ph. Deleurance, M. Fontane, K. von Frisch, 
R. Gesell, P.-P. Grasé, J. B. S. Haldane, Mrs. Hal- 
dane-Spurway, H. Hediger, M. Klein, O. Koehler, 
D. Lebrman, K. Lorenz,-D. Morris, H. Piéron, C.-P. 
Richter, R. Ruyer, T..O. Sehneirla, et G. Viaud. 


Pp. iv+796. (Paris: Masson et Cie, 1956.) Broché, 


6,500 france ; Cartonné toile, 7,200 france. 


HIS book consista of the ‘papers, complete with 

illustrations and subsequent discussions, delivered 
at a symposium entitled ‘Instinct in the Behaviour 
of Animals and Man’’, which was arranged by the 
Binger-Polignae Foundation in June 1954. The 
pepers and discussions are in the | of their 
contributors, French, German and i The 
interest of this symposium ia two-fold: first, the 
very wide range of organisms covered, and the 
inclusion of papers on mstinctive behaviour in man, 
& very neglected aspect of this fleld ; secondly, the 
fact that it afforded an opportunity for a further 
round in the important controversy between the 
so-called ‘objectivist’ school of ethologists led by 
Drs. K. Lorenz and N. Tinbergen, and their 
opponents from the ranks of the chologista, led 
by Drs. T.-O. Schneirla and D. Lakeman, 

It has always appeared unfortunate to some 
students of behaviour that the vast majority of the 
experimental evidence on which Lorenz's theory of 
instinctive behaviour is based has been derived fram 
experiments on vertebrates. In the present sym- 
posium & number of papers on insecta were given, 

' including a notable summary by Prof. K. von Frisch 
of the behaviour of honey bees, and it 18 interesting 
to notice the emergence in the discussions of an idea 
that both innate and i behaviour in insects 
differs qualitatively from that of vertebrates by 
reason of the fundamentally different arrangement 
and operation of sesociation centres in the central 
nervous system. Of great interest but of dubious 
value are the papers dealing with innate behaviour 
in men. This has always been & blind spot in the 
theorizing of human psychologists, and most followers 
of Freud and other classical analysts are aware of 
this deficiency ; in fact, despite the investigations of 
infant psychology by Melanie Klein and her school 
there is little evidence for instinctive behaviour in 
humans. Thus the paper of Dr. M.-P. Bénassy in the 
present volume, attempting to recast the psycho- 
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analytical theory of instinct, is of great interest, even 
if somewhat premature in face of the meagre data 
available. ~ 

It is, however, in the factual and theoretical papers 
on instinct im fish, birds and lower mammals that 
the b&ok-bone and centre of interest of this sym- 
posium is to be found, and ib is & pleasure to note 
how most speakers applied themselves closely to their 
required subject. Dr. Lorenz, indeed, applied himself 
so closely as to give what is probably one of the 
most precise and tellmg definitions of instinctive 
motor patterns ever made, to the exclusion of that 
part of his theory which deals with the role of the 
nervous system in mstinctive behaviour, the kernel 
of which is his concept of the innate releasing mechan- 
ism. To some workers, especially physiologista, this 
may seem a cleverly calculated lapse, since it is 
precisely in this aspect of particulate function in the 
nervous system that his theory seams most fallible. 
In pursuit of the central controversy, the papers of 
Drs. Lehrman and Schneirla exprees their critical 
attitude towards the objeotivist school; the title of 
Dr. Schneirla’s "Interrelationghip of the , 
"Innate' and the ‘ ' in Instinctive Behaviour", 
does perhaps express the core of their attitude, that 
Lorenz and his co-workers under-estimate the part 
that learning can play in the appearance of apparently 
innate behaviour patterns. 

It would be foolish to expect that one symposium 
would result in the solution of this controversy about 
instinct; yet there are signs here and there in the 
discussions of & more liberal attitude by both sides 
in the argument, and surely this must be regarded 
a8 & most satisfactory outcome by the organizers. 
This stimulatmg set of papers is unfortunately 
marred by bad proof reading, and in a number of 
cases by such poor transcription or translation aa to 


“regard to papers and discussions in. 
English, but it also occurs in certain German papers. 
In places, the discussion reads as though certain 
questions and answers had been omitted. Page 
numbers are occasionally transposed in the text and 
in the table of contenta several incorrect page numbers 
are given. These minor criticisms apart, however, 
the book may be recommended as a great fund of 
information and informative speculation on all 
aspects of ‘instinct’—however one cares to define ıt. 
P. T. HASKELL 


TOWARDS A STANDARD 
TERMINOLOGY IN STATISTICS 


A Dictlonary of Statistical Terms 
By Prof. Maurice G. Kendall and Dr. William R. 
Buckland. Pp. x--498. (Edinburgh and London: 
Oliver and Boyd, Ltd., 1957. Published for The 
International Statistical Institute.) 25s. net. 
WLER’s ‘Modem English Usage’’ describes a 
dictionary as ‘‘concerned merely with wordg 
as materials for speech”, but adds, ‘since 
some information about the thing is necessary to 
enable the words to be used rightly, and opinions 
differ on the how much of this, moet dictionaries 
contain some matter that is strictly of the eyolopexdio 
kind”. This book is a dictionary in the true sense, 
although much material of the encyclopedic is 
included. .It is the first comprehensive work of 
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reference of ita kind and 1s needed. Scientista who 
use statistical analysis occasionally and professional 
statisticians should find it of most vaue—m the 
latter case mainly for terms outside their own special 
interests. It is not a book for the student. 

The contents. form a dictionary of terms wrth 
definitions in English, and four glossaries of the 
equivalent names in French, German, Italan and 
Spanish, in alphabetical order of the particular 
language. The glossaries give page references to the 
English definitions. The text is clearly printed and 
presented, m single column, and there seem to be 
few misprinte of any importance. The terms included 
are mainly those which occur, in Enghsh usage, 
i in the ecienoe of statistics, bub there are 
also a number from mathematios and other eciences, 
whioh are statistical in nature or important in the 
development of the subject. There are also definitions 
of terms current in Italian, for which there are no 
English equivalents. The many cross-references are 
an aid in tracing meanings. 

It would be easy to criticize this book for its 
lmitations—omissions of terms, slightness of his- 
torical references, arbitrary statementa on contro- 
versial pointe—but Prof. M. G. Kendall has ably 
forestalled these criticisms in a paper read at the 
1953 seesion of the International Statistical Institute. 
Most of the limitations are due to the rapid growth 
of the science and the lack of a tradition of standard 
terminology. The authors have aimed at producing 
a useful, medium-sized dictionary within a reasonable 
time, and, at present, no more could fairly be asked. 
It must be considered by these aims and, in par- 
tioular, by the quahty of the defmitions. 

Theee are, on the whole, accurate and clear so far 
as is possible. Thus the confusions in the definitions 
of, say, truncated and censored distributions are due 
to usage and not the authors. The standard, for 
terms on the borderline of statistical science, is not 
always so high; some demographic definitions, for 
example, standardization, life tables, are imprecise 
and even, perhaps, misleading. In a few instances 
descriptions of procedures are too condensed to be 
followed in practice, for example, Yates’s correction. 

It is arguable that the value of this work would be 
even greater if the material of an encyclopedic 
nature, particularly in the definitions of the more 
familiar terms, was reduced to allow for a wider 
soope and more references—in fact, if ib was even 
more of a ‘dictionary’. Perhape it will tend this way 
in future editions. W. Brass 


INTRODUCTION TO 
MICROBIOLOGY 


The Microblal World 
By Prof. Roger Y. Btenier, Prof. Michael Doudoroff 
and Prof. Edward A. Adelberg. Pp. xxii-J-682. 
(Englewood Oliffa, N.J.: Prentice-Hall, Ino., 1957.) 
8 dollars. 

HE modern microbiologist, if he is to appreciate 

his subject to the full and if he is to make 
significant contributions in his own discipline, must, 
as the authors of this book insist, have a sound 
grounding in general biology with emphasis on the 
structure and mechanism of the cell. But that is not 
all; he must also have a sound knowledge of organic 
chemistry and biochemustry. 
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This book is directed to the beginner in microbio- 
logy, but without adequate chemical training he is 
unlikely to appreciate fully the sketches on the 
biochemistry and nutrition of micro-organisms. This 
being accepted, it must be said at once that the book 
18 admirable for ita purpose. It is obviously impos- 
sible, even were it desirable in a book for beginners, 
to treat in detail any one facet of microbiology as 
we now know it, but enough is said on each topic to 
arouse the interest of the reader. 

The authors have had the happy idea of giving at 
the beginning of the book a selected bibliography of 
treatises on the history of microbiology, on the 
general properties of bacteria and viruses, on micro- 
arganiams in disease, and on their industrial applica- 
tions. They then proceed to construct a broad chart 
of their territory. There is little or nothing of 
importance in microbiology, particularly, as ane might 
expect, in bacteriology, which is not dealt with. The 
text is well supported by many excellent illustrations, 
both line and plate. A good example is that which 
explains diagrammatically the reason for the inhibi- 
tion of precipitation when either antigen or antibody 
is present in excess. 

The authors have emphasized their own insistence 
on the value to the microbiologist of a biological 
background by including as Part 3 chapters on 
genetics, evolution, variation and natural selection 
of living organisms, supported by some physiology, 
biochemistry and nutrition. The events within the 
living cell are basically similar, and it is well that 
the i oe of their study in micro-organisms 
should be recognized from the outset. This is an easy 
book to read and can be recommended to the beginner, 
and to those of greater stature who are willing to be 
entertained and even, perhaps, instructed. 

A. T. R. MATTIOK 


POPULAR GUIDES TO THE 
INTERNATIONAL GEOPHYSICAL 
YEAR 

Gulde to l.G.Y. 
International Geophysical Year, 1957-8. Foreword 
by Sir James Wordie, and contributions by Members 


of the Britiah Committee. Pp. 48. (London: Methuen 
and Co., Ltd., 1957.) 28. 6d. net. 
The International Geophysical Year 
Unesco and ita Programme XV. Pp. xr-+ x plates. 
(London: H.M. Stationery Office, 1957.) 3s. net. 
The International Geophysical Year 
By J. Wartnaby. (Ministry of Education: Science 
Museum.) Pp. v + 18 + 8 plates. (London: H.M. 
Stationery Office, 1957.) 25. net. 
HE International Geophysical Year began on 
July 1, and these,three pamphlets for the general 
reader were published in June. “The Guide to the 
I.G.Y." is produced by the British National Com- 
mittee for the International Geophysical Year, and 
contains cantributions by members on their respective 
subjecta—solar activity, cosmic rays, the ionosphere, 
aurore and airglow, geomagnetism, meteorology, 
glaciology, longitudes and latitudes, oceanography, 
and seismology, preceded by a foreword by the chair- 
man, Bir James Wosdie, and & summary by the 
secretary, Dr. D. C. Martin, of the interrelation of 
the subjects. An account of the United States 
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satellite plan has been provided by the U.8. National 
Committee. The inside front cover carries a map of 
the Antarctic with the positions of the various 
national stations and the inside rear cover the Geo- 
physical Year calendar, with the dates of those 
special days and periods it has been possible to ftx in 
advance for more concentrated observations. There 
will be other special periods, the Special World 
Intervals, on occasions of unusual solar phenomena, 
such as solar flares. The pamphlet concludes with a 
description of relatively simple apparatus for observ- 
ing sunspots and roughly recordmg changes in 
Magnetic variation which could be assembled in a 
school physica laboratory. The newer and less-tried 
methods of carrying instruments by rocket and 
artificial satellite are perhaps given undue prominence, 
and there is no mention in the text of the World 
ical Intervals ahown in the calendar. The 
pamphlet should be useful to a science teacher for 
ee lessons on the Geophysical Year. 
pamphlet gives much more, but not 
altogether overlapping, information for sixpence more 
than the Guide. It includes many quantitative geo- 
physical data and a detailed account of the history 
icu hen re rod Bese eee MS 
rb given by Unesco. It goes into 
greater than the Guide, steting fully, for 
example, as the Guide does not, the reasons for the 
selection of particular dates and periods for the 
concentrated  obeervationg and under 
“Measuring the Earth” it explains that it is hoped to 
increase the accuracy of knowledge of the distance 
between the continents from roughly 100 m. to 
30 m. The pamphlet concludes with a useful 
It ia not necessary to go to Antarctica to study lee- 
wave clouds as might be thought from the caption 
otograph of one, and there is no detailed 
. Neither the Guide nor the Unesco pamphlet 
says enough about what will be done in the special 
days and periods; it is merely stated that obeerva- 
tions too complex to be made daily will be made 
during them. Altogether, however, the Unesco pam- 
phlet is strongly to be recommended. 
The Science Museum pamphlet provides an easily 


readable, broadly popular, mainly , account 
of the aims and methods of the Geophysical Foar. 
A. BULL 
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PRIMES-AND FACTORS 


Factor Table for the First Ten Millions 
Containing the Smallest Factor of Every Number 
not Divisible by 2, 8, 5, or 7 between the Limita 0 
and 10,017,000. By Derrick Norman Lehmer. 
Pp. xvi+476. (New York and London: Hafner 
Publishing Company, 1956.) 160s. 

List of Prime Numbers from | to 10,006,721 

By Derrick Norman Lehmer. Pp. xv4-188. (New 
York and London: Hafner Publishing Company, 
1950.) 1075. 6d. 


numbers have interested professional and 

amateur mathematicians for many centuries, 

and continue to do so. Many have made factor tables 

and lists of primes, culminating in the great factor 

table of Kulik to 100 millions; this remams in 

manuscript and is inaccessible, diffüloult to read, and 
full of errors. 
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oe oa the two volumes produced 
by D.N . Lehmer form the definitive tables for those 
not 
first 
appeared in 1909 and 1914. The first gives the least 
factors of all numbers up to 10,017,000 that are not 
divisible by 2, 8, 5 or 7, in an easily usable though 
(Becenne of the cheerios of multidles of 7) not Abst 
lutely direct form. ‘The second volume lists all 
primes from 1 to 10,006,721 in a manner allowing 
the rank (that is, n for the nth prime) to be easily 


extracted. 
Lehmer's tables the considerable earlier 
efforts of B (first three millions), ci 


Gisisher (fourth, fifth and sixth millions), Dase 
(seventh and eighth millions) and Dase and Rosenberg 
(ninth million). Of these, Glaisher's were remarkable 
for accuracy when they appeared, but all are sur- 
Passed in this respect by Lehmer's table. In the list 
of primes the only known errors are: 





1l > aB 
14 30 
99 20 





a 





although there are several miasing rules, and & few. 
misprints in the Introduction. No error is known 
in the Factor Table. 

Lehmer’s tables have bean out of print for same 
time, so that the demand, constant over decades 
though not great, has led to a high scarcity price 
for second-hand copies, which are all too rare. It is 
therefore with much pleasure and interest that this 
new edition is received, of a standard, definitive and 
highly accurate work; it is time for the volumes to 
ee eee 

of the original tables was good, 
the es a ee o o MES 
too small and the large page awkward to use ; legi- 
bility was reduced by use of a yellowish paper. It is 
thus pleasant to record the use of a whiter paper, 
even the page has, inevitebly, the same 
layout is of the same unwieldy size. One 
criticiam may be mentioned; it is a pity that known 
errors were not oorrected—as might easily have been 
done—before reproduction. Instead, an arbitrary 
hand-marked copy has bean used, with errors 
apparently all noted, but no corrections given. The 
interest of a user of the original oo in early prime 
fours is unexpectedly evident ! is, however, 
only & minor criticiam of a useful job well done. 

We may, perhaps, note some further tables. 
There is the table published in 1951 which was 
prepared by Kulik, Poletti and Porter giving primes 
in the 11th million, and the manuscript factor table 
Valori! a sedi n CU ee 
Amsterdam. are also two sieves of primes, 
computed electronically on cards—one by D. H. 
Lehmer (son of D. N. Lehmer) prepared on SWAO 
at Los Angeles to about 35 million, and one 
by D. O. Olayden on the pilot ACE at the National 
Physical Laboratory. The latter has been used to 
check a list of primes, prepared on EDSAC at Cam- 
bridge by the writer, that extends at present to 
17 million. Thus Kulik's great work stands alone, 
even in the present day of electronic computation, 
just as Lehmer's teblea are the outstanding published 
source. J. O. P. Muras 
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OCCURRENCE OF STONE ARTEFACTS 
WITH AUSTRALOPITHECUS AT 
STERKFONTEIN 


Part | 


By Da J. T. ROBINSON 
Transvaal Museum, Pretoria 


N May 1956 Dr. C. K. Brain, at that time 

in the De b of Vertebrate Palsontology 
and Physical Anthropology of the Transvaal Museum 
on the australopithecine-bearing breccias, discovered 
some stone artefacts in breccia rubble near a small 
pit it 55 ft. west of the Sterkfontein Type Site. The 
tter site yielded the Australopithsous and associated 
faunal material from Sterkfontein. At this time I 
was in the United States, and at my request a 
narrow rone of overburden was removed between 
the West Pit and the Type Bite, revealing a con- 
tinuous deposit of breccia between the two. Arte- 
facts were found in the overburden, hence further 
removal was halted. After my return, the director of 
the Archmological Survey, Mr. B. D. Malan, agreed 
to collaborate with this Museum in certain qspecta of 
the study of this site. 'To this end, Mr. R. Mason, 
assisted by Dr. Brain, conducted a pilot excavation 
of the overburden in January of this year (see Part 2). 
From mid-February until early June, I carried out 
an excavation of the m situ breccia in the region of 
the West Pit. This waa made le by & grant 

made available by Sir Wilfrid Le Gros 

E from tho Boise Fund of the University, of 
Oxford. Excavation has been discontinued, owing 
primarily to lack of funds, but & great deal remains 
to be done. The resulta already obtained are of 
obvious importance and are thus being published 
now; but it is manifest that more evidence is 
urgently needed before detailed conclusions can be 
drawn. 

The newly exposed breccia is referred to as the 
Extension Site to distinguish it from the Type Site. A 
permanent grid base (steel wire on concteted steel 
rods) was set up at datum-level using & surveyor'a 
level—which was also used for making a detailed 
map. 2-ft. grid intervals were used and 1-ft. levels 
were adhered to as nearly as the material allowed. 
Breccia was removed by means of a two-stroke drill 
and steel wedges. All the breccia removed waa in 
situ, being part of & very large solid mass. Only 
material found $n situ in this mass has been used; 
the original flnds in rubble have thus been left out 
of account. 

Swatigraphy. The Extension and Type Bite breccias 
were regarded as being identical when the first arte- 
facts were found, hence the latter were thought to 
be coeval with the Type Bite Ausralopitheous. By 
the time the site had been fully prepared for exoeva- 
tion this conclusion seemed to me improbable, and 
excavation soon revealed that at least three breccias 
are involved. In the West Pit area a superficial, 
ahooolate-brown breccia, with a maximum thickness 


of about 2 ft, overlies & much thicker red-b 
breocia. The. tivo are sepatated, ia ihe Taron by a 
rather thin stalagmite of variable thickness. The 
brown breccia contains fairly abundant remains of 
Equus but, so far, neither artefacts nor australo- 
pithecines. A volume of roughly 250 cu. ft. of red. 
brown breccia has yielded fifty-eight artefacts, 
abundant micro-mammalian remains, some artio- 
dactyl and carnivore, but no us material, ag well 
ag M!, inl Ghd dm of dara EM EA The latter 
tooth is fragmented but the others are well preserved, 
especially M, which appears to fall easily within 
the observed range of variation of the Type Site 
sample, and ite identification is in no way wn- 
certain. 

The red-brown breccia affords clear evidence of a 
stall older breccia in the neighbourhood in the form 
of inclusions, ranging in gize from small pebbles to 
blocks 1 ft. acroas. These consist of consolidated 
breccias of & colour than the main mass and 
have gharply ed edges. They must consequently 
have been incorporated in the accumulating red- 
brown breccia as fragmenta of an alder and already 
consolidated breocia. The colour of these fragmenta 
is very similar to that of most of the Type Bite 
breccia. Evidence is available which suggesta that 
the Type Bite breccia is older than the red-brown 
breoci& and hence may be the source of these 
inclusions. 

The Type Site breccia yielded múch A 
ecus but no Equus material, and in this resembles the 
red-brown breccia. However, no artefacts were 
recovered from the large volume of breccia removed 
from the Type Bite, and a recent detailed examination 
of the whole of this site and the rubble from it, as 
well as an appreciable volume of breccia in our store- 
room, failed to provide any evidence of quartz, 
quartzite or diabase inclusions. In this it differs 
strikingly from the red-brown breccia. The west 
wall of the Type Srte has an ill-defined unconformity 
which separates an upper level of breccia, which 
contains artefacts, from the typical Type Site breccia. 
The evidence thus suggests rather clearly that threo 
breccias are present in the following order of de- 
creasing age: pink, red-brown and brown. The pink 
breccia is known to be older than Swartkrans on 
climatic and faunal grounds. "The lack of us in 
the red-brown breccia suggests that it also is older 
than Swartkrans although younger than the pink 
breccia ; hence the age difference between these two 
is unlikely to be great since available evidence sug- 
gests that the age difference between the pink breccia 
and Swartkrans is not great!. No evidence is yet 


The artefacts. Som of the artefacts from the red- 
brown breccia are unquestionably worked, while all 
but one are composed of material foreign to the site 
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and its immediate environs. This indicates that a 
true lithic culture is being dealt with. Being m an 
undisturbed, consolidated breccia, the artefacts are 
rather clearly of the same age as the breca. Any 
Possible doubta on this goore are dispelled by the fact 
that not only the consolidated brown breccia overlies 
the red-brown, but also the sterile layer of over- 
burden which Mr. Mason has demonstrated to underlie 
the Middle Stone Age layer. This excavation has 
thus demonstrated conclusively, for the first time, 
the synchronous presence in one site of an australo- 
pithecine and a lithic culture. This industry is not 
of the most primitive order, and Mr. Mason has con- 
cluded (see below) that the most advanced artefacts 
indicate & late Oldowan or very early Ohellee-Acheul 
stage in the African Stone Age sequence. 

The presence of stalagmite overlying at least a part 
of the red-brown breccia indicates that a substantial 
dolomite roof must still have been present over this 
area after the accumulation of that breccia. This 

_ shows, contrary to the belief of some studente, that 

very early Stone Age artefact manufacturers some- 
times did live in, or in the immediate vicinity of, 
caves. 

Who made these artefacts? Since no other 
hominids are known from Sterkfontein, it would 
seem that it must have been Australomihecus. How- 
ever, the degree of advancement of the industry 
makes such a conclusion dubious. Furthermore, 
artefacts are apparently abgent in the type site 
whereas A remains are common. It 
seems improbable that this is due to the fact that 
this creature learned to make tools subsequent to the 
time of the pink breccia, but had already achieved a 
considerable degree of advancement by the time of 
the red-brown breccia. Perhaps the very fact that 
Australopttheous is common at Sterkfontein is an 
argument agamst it bemg a tool-maker, since in all 
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other very early Stone Age sites remains of the tool 
manufacturer are extremely rare. 

The simplest explanation of the present facts seams 
to be that an early euhominid invaded the Sterk- 
fontein area after the time of the pink breccia, but 
before the time of at least those levels of the red- 
brown which have been excavated. 

It has been suggested above that the difference in 
time between the tool-bearing breccia of the Extension 
Site and Swartkrans, lees than a mile away, is not 
great. In the lower levels of the latter site a fow 
remains of T'elanthropus were found. On anatomical 
grounds I have previously regarded this form as an 
australopithecine which had reached euhominid 
status’. If this view is correct, it is probable that 
this form had some sort of lithio culture. It is there- 
fore not unreasonable to suppose that T'elonthropus 
was the invading form responsible for the Extension 
Bite artefacts. If it is assumed that the invader was 
nov Telanthropus, then it must be concluded that 
Paranthropus and Telonthropus afterwards in 
the area and displaced or replaced A 1 
at least, and perhaps the Extension Site tool-maker 
also. If T displaced the latter form, it 
would imply that the former was tbe more advanced 
of the two hommids—in which case it is unnecessary 
to postulate the presence of the hypothetical form. 
If Telanthropus did not displace the other, it would 
follow that Paranthropus, Telanthropus and the 
hypothstical form simultaneously occupied the 
valley. Good evidence would be necessary before 
accepting such & complication. The most reason- 
able hypothesis at present is to attribute the red- 
brown breccia industry to T'elanihropus, since this 
form is already known to exist in the area at about 
the right time-level. More evidenoce— which may 
well be preeant in the Extension Bite—is urgently 
needed to shed further light on this interesting 
problem. 
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Part 2 


By R.J. MASON `. 
Archwological Survey of the Union of South Africa 


Hxcavation of superficial rubble. During 1956 Dr. 
C. K. Bram discovered stone artefacta in the upper 
level of the Sterkfontein breccia and in & cial 
rubble of goil, dolomite &nd chert fragmenta overlying 
it. Early in 1957, with the assistance of Dr. Brain, 
I excavated part of the superficial rubble with the 
object of determining its relation to the underlying 
breccia. A base-lme was laid on the north side of 
the .site and 12 sq. yd. of the rubble excavated to 
reach the breocia between 46 in. and 100 m. below 
the surface. The depomt was excavated in 2-in. 
layers to enable the exact position of each artefact 
+o be recorded. Numerous artefacts, but not fauna, 
were found in the rubble.as follows: (1) three Later 
Stone Age artefacts, small microlithio scrapers, on and 
just below the surface; (2) 304 Middle Stone Age 
artefacte, from 8 in. to between 37 in. and 60 in. 
below the surface; these are maihly highly charac- 
teristic flakes of Middle Stone Age type, & 
few carefully prepared cores and dimple- 
scarred upper grindstones; (3) three pos- 
Bibly Earlier Stone Age flakes; (4) seven 
river pebblee in quartzite and diabase. 

The eroded surface of the breccia sup- 
portmg the rubble slopes evenly from 70 in. 
to 100 in. below the surface, except for a 
mount on the upper edge of the alope. The 
817 artefacts found in the rubble are dis- 
tributed in depth as follows: 85 per cent 
occur between 8 in. and 37 in. ; 14 per cent- 
occur between 87 in. and 60 in; ] per 
cent oocurs between 60 in. and 65 in. 

The stratigraphy is shown in Fig. 1. It 
is important to note that the lower 28—40 in. 
of.the rubble is sterile except for one arte- 
‘fact, & position that eliminates the pos- 
sibility of artefacta from the overlying, 
later rubble entering the underlying, earlier 
breccia. It seems highly probable that 
artefacts found in the breccia must be 
truly tn situ, and of the same age as the 
breccia. 


The rubble bed represente a sediment 
lying unconformably on the surface of the 
breccia. The Middle Stone Age artefacta are 
fresh in contrast to the worn, oxidized 
appearance of the three Earlier Stone Age 
flakes. The latter would to be 
derived from an earlier deposit. The rubble . 
is therefore mainly of Late Middle Stone 
Age date, and may be placed at the end of 
the Transvaal Pleistocene, as typologically 
similar artefacte have been discovered in & 
well-represented end-Pleistocene faunal bed 
at Kalkbank, near Pietersburg. The rubble 
bed closes the Sterkfontein type-site sequence 
and extends ita length to the end of the 
Stone Age. Despite unconformities, the site 
therefore provides a truly remarkable record 
of protohuman and early human life and 
activity. 

The sndusiry from the red-brown brecoia. 
Dr. Robinsoh’s excavation of the red-brown 
breccia produced not only australopithecine 
and other faunal evidence but also fifty-eight 





623 
artefacta, the prelimmary description of which 


follows = , 

(1) Plain pebbles. Total 24. The pebbles vary 
from 48 mm. to 110 mm. in length. Most are angular 
but a few are rounded, suggesting that they were 
collected from the nearby Blaaubank river gravel. 
Won ue pun oe ed ee 
foreign to the dolomite cave rook and have therefore 
been deliberately carried to the site. 


Materials: Diabase í 
gi 
1 


(2) Fractured or damaged pebbles. Total 23. The 
pebbles vary from 52 mm. to 115 mm. in length. 
All have been broken in one or more places, but none 
shows traces of deliberate flake detachment. Thirteen 
have bruised edges, indicating use as pounders or 
hammers. 


Materials 12 
te 10 
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(3) Prepared hammeratone. One only. The speci- 
man, 82 mm. in length and in diabase, appears to have 
been deliberately prepered 


(Fig. 2 (2) ). 

(4) Hndstruck flake. flake has a length. of 
110 mm. and thickness of 62 mm. The striking plat- 
form is flat, plain and wide, at an angle of 126° to 
the ventral surface. The dorsal is crudely prepared, 
cortex covering part of one side. Shallow secondary 
preparation scars extend along one ventral edge and 
the dorsal face of the opposite edge. The material is 
grey fine-grained quartzite (Fig. 8 (8) ). 

(5) Broken endstruck flake. The flake was struck 
off & larger quartzite pebble from a cortex platform 


without preparation, resulting in a cone of per-- 


cussion. It was then bifacially flaked and one side 
secondarily trimmed. The original shape is uncertain 
owing to a broken tip, but suggests a hand-axe-like 
form. Present length 93 mm., thickness 43 mm. 
. (Fig. 2 (1) ). 

uo Ooree. Totel 8. Lengths v&ry from 70 mm. to 
97 mm. All are in quartzite. Four are on irregular 
‘pebbles. The remainder are relatively regular in 
form. Three may be described as elliptical paraboloid 
in shape and one as ellipsoid. The elliptical paraboloid 
form haa short wide flakes detached from two faces, one 
side being left untouched (Fig. 8 (1) ). Some workers 
might classify them as ‘choppers’; but, by com- 
parison with later industries where they occur in 
great abundance, I am reasonably sure they are 
Spes. ne Ioa Pen tee duller dise 

The ipsoid form has similar 

I Ron ius ied on the complete peri- 
meter (Fig. 8 (2) ). The irregular cores yi rough 
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flakes from any convenient face, but did not produce 
as many flakes per core as the more regular forms. 
The flake-scars show that the, cares yielded amall 
flakes of no regular shape, about 50 mm. x 30mm. x 
20 mm.” “No trace of the faceted platform technique 
can bó seen. It seems that the flakes were not 
specially prepared before detachment. After their 
use as cores, two of the elliptical paraboloid clase 
were utilized as tools. 

None of the flakes produced by these cores occura 
in the deposit. No core could have yielded 
the large flakes described in (4) or (5). x 


The associated australopithecine remains and 
stratigraphic position indicate an early date for the 
industry. It is clear that the industry f cannot be 


the African Chelles-Acheul Stage 1 type series from 
the Older Gravels of the Klip River at Vereeniging, 


stone. While no flakes have yet been described from 
that bed, some Olduvai Bed 1 cores could have 
yielded flakes similar to the Sterkfontein specimen. 
shown in Fig. 8 (8). 

The Sterkfontam industry is not camplete, as the 
statistical significance of such a smal sample is 
slight. Making allowance for these factors, it is 
possible that the Sterkfontem industry occupies a 
position intermediate between the Kafuan culture 
and the earliest stage of the African Chellee-Acheul 
culture. The hand-axe-like tool (Fig. 2 (1) ) suggests 
that future excavations may reveal more advanced 
tool-types. 

The Makapanagat Limeworks mite has, like Sterk- 
fontein, yielded australopitheoine remains associated 
with stone tools from s horizon overlying a bed con- 
taining more abundant australopithecine remains but 
no stone tools’. Unlike the Sterkfontein industry, the 
validity of the Limeworks tools is open to some 
doubt. If the industry is valid, as it might be, it 
is more primitive in aspect than the Sterkfontem 
series. 


faunal dating and more representative samples of 
the industries than are at present available. 


1 Meer, R. F., Proc. Zool. Soe. Lond., 194, 830 (1085); S. Afric, Arch. 
Bul., 11, 41 (1968). 


* Robinson, 3. T., Amer. J. Phys. Anthrop., ll, 1 (1058); Trees. 
Mus. , $, 171 (1968 
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* Brain, O. K., van Riot Lowe, O., and Dart, R. A., Natwre, 17$, 16 
(1085). Dari, R. A., Nature, 176, 170 (1965). 

i Oakley, K. P., Antiquity, 20, 4 (1056). 
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NATIONAL WAGE -AND SALARY POLICY IN BRITAIN 


By'D& ELLIOTT JAQUES 


ECURRING wage disputes, with their bitterness, 

disruption and inflationary impact, have pointed 
the need for more effective means of fixing wage- and 
salary-levels. Discussions of this matter commonly 
assume that disputes are primarily motivated by 
employees striving to push their earnings as high as 
they can, while employers strive to reduce their 
labour costa. The outcome of the ensuing struggle is 
held to be determined by the relative bargaining 
power of the two sides—a power situation the possible 
mitigation of which waa one of the implications of 
the committee proposed as part of the reoommenda- 
tions in the recent wages dispute in the engineering 
and shipbuildmg industries in Britain. 

It may be, however, that it is precisely the assump- 
tions made about collective human behaviour with 
respect to payment which require re-appraisal, and 
perhaps’ elaboration, if we are to order better this 
aspect of our economio life. For despite the evidence 
in favour of a predominantly nihilistic view of 
economic motives, there is also evidence that there 
existe m each person's mind an idee of a ‘fair’ rate of 
payment for the job he does. It is simply not the 
case that everyone is always agitating for more pay, 
or changing jobs to get it, or foromg down wages, 
even when in a position to do so. 

This sense of fair payment can be shown to have 
a firm and objectively definable basis. Further, 
evidence has been found which suggests that this 
individual sense of fairness is pert of a system of 
norms of what constitutes a fair rate for a given level 
of work, unconscious Knowledge of these norms 
being shared among the working population. These 
observations—which depart from common expecta- 
tion—have been made by means of & special method 
for analysing work. Their is that they 
point to a possible empirical basis for & national wage 
and salary policy based upon equity, and applying 
to all types of work, from managing director to shop 
floor. 


Payment and Work 


The resulta to be described have come mainly from 
applied research work carried out over the past eight 
years in conjunction with & light-engineering concern, 
the Glacier Metal y. In the oourse of this 
work, ib has been found that what is experienced as 
level or weight of responsibility in & job (which I 
shall hereafter refer to simply as level of work) oan 
be measured by “the maximum period of 
time during which the work assigned by a manager to 
a subordinate requires the subordinate to exercise 


discretion, or j t, or initiative, in his work 
without thab ion being subject to review by 
the Tu. waders Ey Gaby ali 


those aspects of work which are prescribed or regu- 
lated by policies, administrative routines, or physical 
controls, to whith the subordinate must conform or 
be guilty of negligence. I have termed this measure 
the tme-span of désoreiion ; it has been described in 
detail elaewhere!. 


A maxunum time-span of discretion existe in all 
jobs. Ite major signiflcanoe from the point of view 
of our present concern lies in the finding that indi- 
viduals in jobs whose level of work measured in time- 
span is the same, pri state the same total 
earnings to be fair for the work they are domg. This 
finding was mdependent of income tax paid. I have 
called the pattern of payment so derived the 
equitable swork-poyment scale, 

Illustrative examples of and the stated 
equitable earnings (as of February 1957, the amounts 
cited tending to change roughly in step with move- 
menta in the wages index) are given in Table 1. These 
figures are based on analyses of some thousand jobs 
of all types and at all- levels, with additional con- 
firmatory findings from a heavy-engineering firm, a 
food factory, & bank, and & chemical concern. The 
full scale comprises increments in time-span corre- 

ing to increments ranging from 2 to 5 per cent 
in stated equitable payment. 


imis 


When reactions of individuals to their payment 
are considered m the light of their level of work in 
time-span, a characteristic pattern of responses can 
be found. Payment at the equitable level is intui- 
tively experienced ae fair relative to others, although 
there may be a simultaneously held view that the 
economy as & whole ought to provide a generally 
higher standard of living for all Deviations m 

ymenb below the equitable level are accompanied 
b, feelings of dissatisfaction which become stronger 
the greater is the deviation. Deviations at the 10— 
15 per cent level lead to an active sense of grievance, 


Se ag or capo HOD Ie gs das ME and, if no 
redreas is given, an active desire to jobs, or 
to take oolleotive action if an group is 


involved. 
Deviations above the equitable level (rare in the 
current inflationary situstion) are scoompanied by 
of relatively well off aa with 
others; at the 10-15 per cent level of deviation there 
is & strong sense of receiving preferential treatment, 
which may harden into bravado, with underlying 
feelings of unease about how long the relatively 
advantageous position can be maintained. 


Unstated Assumptions 


Use of the ti instrument has served forcibly 
to drive home the of how easy it is for argumenta 
and disputes about payment to be based upon 
unwarranted ions in the absence of any 
common level of work referend as to what payment 
is about. For example, in the case of two stores, one 
was reputed to pay high wages and the other low 
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wages. Analysis of level of work, however, re 

that in fact the reputedly high-wage paying store 

organized ite sales work at a higher level than had the 

other. Its higher pay was for higher responsibility, 

and the pattern of rates in both stores turned out 

in fact to be consistent with the pattern of the 
itable scale. 


ow often it oocurs, however, that arguments of . 


the above type take place m which comparisons with 
regard to pay are made between jobs, or different 
occupational categories, or indeed whole industries 
or social classes, and in which it is simply assumed 
that level of work is known. For example, what is a 
‘reasonable’ wage for machine operators as compared 
with technologists and managers? What ought 
teachers to earn as compared with skilled craftamen ? 
Or the middle classes as compared with ‘workers’ ? 
In the absence of a yardstick—and indeed of any 
common language even for talkmg about work—such 
questions defy systematic resolution. 

Many such argumente can be shown to be not only 
futile, but also misleading. For example, changes can 
readily take place in jobs which, because they continue 
to bear the same title, continue to be referred to 
as the same job. Such comparisons are currently 
familiar in discussions about the trend of mcome of 


‘doctors’ aa with that of 'oraftemen', say, 
since 1939. The assumption is that the com ive. 
levels of work have remained This 


assumption may be warranted. But it may not be. 
In the British railway strike in 1955, a similar unrecog- 
nized assumption about comparative levels of work 
remaining was made m arguments about 
the comparative trend of earnings of footplatemen and 
porters ainoe 1905. In this case, in view of the increas- 
ingly prescribed character of footplate work, the 
ion was most probably not warranted. 

In the same vem, supposed payment for scarcity 
value may not always be what it seems. For more 
often than not, in my experience, an apparent exceas 
payment in fact turns out to be an increment to bring 
payment for a job up to the equivable level, in cir- 
cumstances (common in the expanding technologies) 
where level of work had been increased without ite 
being recognized, and without & concomitant increase 
in pay at the time. Until a common yardstick is 
agreed, it is better to ixe the lack of a yardstick 
than to e 88 ch levels of Tepon ity were 
clearly and precisely known. 
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Nat onal Payment Pollcy 


of 
work—all such criteria would have to be aban : 
Questions of socially necessary income—such as the 
requirements of those with large families or the needs 
of men as compared with women—would be matters 
of government policy, to be dealt with by such 
mechanisms as taxation and insurance. : 

This type of policy haa two essential features. It 
Tests upon & foundation of the liait ition 
and institutionalized acceptance objecti dis- 
coverable norms of payment in relation to level of 
work; and it subjects everyone in industry—senior 
executive and unskilled worker alike—to the same 
scale of value for the work he does. The burdens of a 
non-abundant economy would be equitably shared ; 
and increases in national ity would be 
reflected in an upward shifting of the whole scale of 
payment. Individual progreas in earnings relative to 
others could be obtained only by a person's attaining 
and carrying out higher levels of work—a condition 
fundamental to the creation of uine inoentive. 

Although it is, of course, possible only to speculate, 
the hypothesis seems warranted that a i 
of unrty of effort to improve the health of the economy 
might be achieved. This unifying effect would come 
about from the fact not only that the effecta of 
enrichment or impoverishment of the national 
economy would be equitably distributed over the 
total working population including the lowest to the 
highest paid, but that they could publicly be seen 
to be so distributed. There is plenty of evidence that 
absence of objective methods for settling payment- 
levels in & manifestly equitable manner stirs up 
widespread envy and mistrust, and causes an abdica- 
tion of executive ip, and socio-economic 
rivalry and streas such as seriously to impede the 
national recovery. 

1 Hot Ji 
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COMPARISON OF CASIUM RESONATORS BY TRANSATLANTIC 
RADIO TRANSMISSION 


By Dr. L. ESSEN and J. V. L. PARRY 


National Physical Laboratory, Teddington, Middlesex 


N the past few months, we have compared the 

frequencies of a cesium resonator at the National 
Physical Laboratory and an ‘Atomichron’ manufac- 
tured by the National y of Malden, Masea- 
chusetts. The National Physical Laboratory resonator 
has been described previously!. : The *ÁAtomichron'* 
contains: & orystal oecillator, frequency-deriving 
equipment, and & servo that controls the oscillator 


J. A. PIERCE 


Cruft Laboratory, Harvard Untversity, 
Cambridge, Massachusetts 


AND 


to maintain & derived frequency in agreement with 
thet of a omeium beam resonator. An output 
frequency of 100 kc./s. and others up to 100 mo.[s. 
are provided. Only the lower frequency has been 
used in this study. i 
The measurements are made by using the MSF 
standard transmissions’ as an intermediate ' 
reference standard. The MSF service operated from 
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Rugby by the British Post Office on behalf of the 
National Physioel Laboratory includes a transmission 
at 00 ko./s., and in order to facilitate long-distance 
comparisons the Post Office has also used the quartz 
oscillator which controls the frequencies of all the 
transmissions to control the oarrier wave of the 
GBR 16 ko./s. transmitter. 

At the National Physical Laboratory the ground- 
wave of the 60 ko./s. transmission of MSF is received 
and measured in terms of the cæsium atomic standard. 
The MSF stendard is also measured in terms of one 
of the Post Office quartz clocks at Dollis Hill by 
land line, and this in turn is compered at the National 
Physical Laboratory with the cesium standard by 
land line. In this way it is estimated that the MSF 
60 ko./s. transmission and the daily average value of 
the MSF stendard are both known in terms of the 
National Physical Laboratory cæsium standard with 
an accuracy of +2 parte in 10!*. 

At Camden, New York, about 400 km. from 
Cambridge, Mass., the U.S. Air Force is conducti 
evaluation trials of an aid to navigation, "Navarho', 
that involves transmission from station AF2XKM at 
95 kc./g. with the carrier frequency controlled by a 
stable crystal oscillator. At the same station there 
are two ‘Atomichrons’. the courtesy of the 
firm of Pickard and Burns, Inc., which is carrying 
out the evaluation for the Air Force, the transmitted 
frequency is rated daily in terms of an ‘Atomichron’, 
and the resulte are reported to Harvard. Trans- 
mission from Oamden to Cambridge ia dominated by 
the ground-wave, so that Doppler effecta, when 
averaged over two or three hours, are quite unimpor- 
tant. 

At Harvard both the GBR and AF2XKM signal 
frequencies are measured in terms of a good arystal 
oscillator. Thereafter, addition and subtraction 
yield the received frequency of GBR with respect to 
the ‘Atomichron’. These values are reported to the 
National Physical Laboratory. 

Unfortunately, these comparisons were begun just 
as Rugby had to give up day-time transmission 
because of an aerial maintenance programme. This 
has limited the precision of these comparisons in 
two ways: the ee fluctuations in night-time 
transmission acroas the Atlantic Ooean are larger 
than those by day; and the various frequency 
comparisons cannot be made simultaneously, so that 
vagaries of the frequencies of the various oscillators 
become important. ~- 

The MSF signal is measured at the National 
Physical Laboratory between 20h. and 21h. G.x.T., 
and the AF2XKM frequency is compared with the 
‘Atomichron’ over three or four hours centred at 
15h. ear. Because Doppler effects in transmission 
during the sunrise and sunset hours are serious (about 
two parts in 10° for the trans-Atlantic path) the 
GBR signal must be measured only during the few 
hours centred at about Sh. a.m.t., when the whol 
transmission path is in darkness. By measuring 
AF2XKM at Cambridge at the same time, reliance 
is placed on the Air Force crystal oscillator for 
interpolation. Alternatively, the oscillator at Har- 
vard may be used for interpolation by 
AF2XKM while that signal is being referred to the 
*Atomichron'. Both methods are often used. 

There have been many occasions when AF2X KM 
has not operated, or when at least one of the oscillators 
has been obviously unstable. Results for the dates 
when all measurements were successfully made are 
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value, —0-4. Standard deviation of single observation, 0-4 


given in Table 1. The results are based on an adopted 
value of 9192 631 880 o./s. for the caarum resonance 
at zero magnatic field. The corrections for the field 
actually used are 1 o./s. for the National 

Laboratory standard and 1-6 o./s. for the ‘Atomi- 
chron’. The correction of 1 o./s. has been applied to 
the former results. The actual frequency of the 
‘Atomichron’ is 9192 681 881-6 o./s., but in order to 
simplify the electronic synthesis it was assumed to 
be 9192 681 840 o./s. A correction of 8-4 o./s. (or 9 
parts in 10!*) has therefore been applied. 

With observations lasting three or four hours, it 
appears that the measurements of the APF2XXAf 
frequency ab Cemdeti and at Cambridge oan both be 

to a very few perta in 1011. Because of the 
requirement for interpolation, however, we need to 
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estimate the stability of the oscillators rather than 
the measurability of their average frequencies. On 
one occasion there has been a nearly continuous 
measuretnent of the AF2XKM-‘Avomichron’ differ- 
enoe over a period of 72 hr. There was no evidence 
of diurnal variation than 1 in 10?5, and the 
standard deviation was 0:14/10*. It is not known 
whether this value was dominated by the instability 
of the 'Atomiahron' or of the crystal oscillator, or 
both. A similar test of the oscillator at Harvard 
with respect to AF2XKM showed a slightly larger 
diurnal variation and had a standard deviation of 
0-10/10*. It should be noted that this value includes 
the propagational effects between Camden and 
Cambridge. Beoause there is no marked diurnal 
variation, we may take the uncertainty due to 
interpolation as being of the same magnitude as the 
standard deviations cited above. 

a ee DY propagation of the 
GBR signal across the Atlantic Ocean has been 
estimated previously*. For night-time transmission 
and & four-hour meagurement interval, the standard 
deviation is expected to be about 0-3/10*. The 
various errors, assumed to be uncorrelated, are 
summarized in Table 2. 


This value is in agreement with the 
tal standard deviation given at the foot 
of Table 1. Because the errors are determined 


by the transmission variations on the trans- 
Atlantic path, there is little improvement in accuracy 
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to be expected until day-time transmission is again 
available. With such tranamiasion, however, simul- 
teneous measurements of suitable duration should 
give results accurate to at least one part m 101*. 

The average difference between the frequencies of 
the National Physical Laboratory standard and the 
'Atomichron' is within the accuracy claimed for the 
latter. However, one of us (J. A. P.) is confident 
that the average value of the Doppler shifts in 
propagation is near zero under the conditions of this 
experiment; and the others (L. E. and J. V. L. P.) 
think that it should be possible to construct cæsium 
standards of the same basic designs as those used in 
this experiment to agree to +2 parta in 10!*. 

The important fact established by the comparison 
is that two standards completely different in their 
detailed design can be constructed and operated with 
such close agreement in widely separated parts of 
the world. 

Two of us (L. E. and J. V. L. P.) would also like 
to comment that the major part of the work mvolved 
in the comparisons was that carried out at Harvard. 
The measurements made at the National Physical 
Laboratory are now part of the regular routine 
adopted in establishing an atomic time-scale and 
monitoring the MSF transmissions. 

The work carried out a+ the National Physical 
Laboratory is part of the research programme of the 
Laboratory, and the resulte are published per- 
erp Dd Md The work in the United 
le by extended to 
Oruft Laboratory, Univergity, jointly by the 
Navy the Corps of the U.S. 
Army, and the U.S. Air Farce, under Contract 
Nonr—1866(07). 

1 J. V. L., Natwre, 176, 290 (1085); Phil Trens. 

Hasen, L., and Parry, ie ee (1085) 


‘iol tng da d 
H. Holloway and J. R. 
V. ok Tae 


mp Ass. Me let]: Btoa Steals, J. ay. Mak o (1084). Ta, 


‘Pleroe, J. A. Proc. Inst. Had. Ing. (in course of publication). 
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NEWS and VIEWS 


THE BRITISH ASSOCIATION : 
New President 
SIR Atwxanpme Fimox has been elected by the 
General Committee of the British Association for the 
Advancement of Science as president of the Asso- 
ciation for 1958. He will preside over the annual 
meeting at Glasgow durmg August 27-September 3, 
1958. Sir Alexander, who has been chairman of 
Imperial Chemical Industries, Ltd., since 1953, was 
born in Glasgow and educated at Hillhead High 
Bohool and the University of Glasgow. After gradus- 
tion he held for a brief period a teaching appointment 
in the Chemistry Department of the University. 
Although his first paper was on the analysis of 
cyclohexane in benzene and was lished in oon- 
junction with the late Prof. T. 8. Patterson, his 
importent researches at that time dealt with the 
chemistry of the radioelementa, those of 
short life such as radiam-A, radtum-B and radium-C. 
His first paper in this fleld was read to Section B 
(Chemistry) of the British Association at its Dundee 


meeting in 1912. His work provided the first experi- 
mental demonstration of the validity of the concept 
of isotopes.  Hleck's research activities continued 
after he joined the Oastner—Kellner Alkali Oo. during 
the First World War, and he made an extensive 
study of anhydrous caustic soda and ita behaviour 
m the oe of sodium metal. This work has not 
been published. In 1920 the Oastner-Eellner Alkali 
Oo. became a subsidiary of Brunner, Mond and Co., 
and the I.C.L merger in 1926 gave Fleck’s talents wider 
scope. By 1931 he had’ become managing director of 
the General Chemicals Division and six years later 
was appointed chairman of what is now the Billing- 
ham Division. In 1946 the Wilton project was added 
to his responsibilities and in 1951 he became deputy 
chairman of the mam board. In recent years Fleck 
hag received many honours, including the K.B.E., 
the fellowship of the Royal Society and three 
honorary doctorates. It is characteristic of his 
physique and his restless energy that tree-felling ie 
one of his few relaxations. 
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Gifts to the Assoclation 


Sm QGnmonam Arras, secretary of the British 
Association for the Advancement of Science, has 
announced. that, as a result of approaches to & small 
number of leading industrialists, a very substantial 
addition to the income of the Association for the next 
seven years has been obtained. £40,000 has already 
been received, giving an additional £8,000 income for 
the coming year. It is now proposed to widen the 
appeal. Owing to the generosity of this same group 
of industrialista, ib will be possible during the coming 
year to extend the Association's activities, and 
detailed plans for the future, which will include 
inter-meeting activities, are being discussed. 


Endeavour Prizes 

THs prizes awarded by the British Association for 

the 1957 Endeavour Kasay Competition were presented 

by Prof. P. M. 8. Blackett, on September 5, during the 

reception for exhibitioners. The tition is 

sponsored annually by Imperial Chemical Industries 
quarterly review Hndeav- 


first prize of 50 guineas to 
Miss Ruth Kirkland, of 
Sydney, Australia, for an 
eway on ‘Particles in 
Plant and Animal Cells” ; 


‘Chemistry 
and the Conquest of |, 


guineas 

Eliott, of Yorkshire, for 
an emay on ‘The International Geophysical Yeer”. 
Two special prises of 5 guineas were awarded to 
competitors under eighteen years of age. Mr. Geoffrey 
Benjamin, of Swansea, won one of these for an essay 
on ‘Particles in Plant and Animal Cells”. Mise 
Dorothy Haag, of Birmingham, won the other for an 
easay on 'Ohemistry and the Conquest of Disease". 
An additional special prize f 3 guineas was awarded 
to Mr. Robin Jones, of Farnborough, for an essay of 
great merit. 


Atomic Energy Authority : 

C.B.E. 

Sm LmoxARp Ownn, director of engineering and 
deputy to the managing director of the Industrial 
Group of the Atomic Energy Authority, has been 
appointed mad director of the Industrial Group 
in paren to Christopher Hinton, who has been 

chairman of the Central Electricity 

Board. Str Leonard, who is sixty, has 
been evi in in the development of Britein's atomic 
energy programme since 1946, when he was 
appointed director of engineering on the production 
side. In the foll year he became assistant 
controller in the Atomic Energy Division’s production 
side. When the United Kingdom Atomic Energy 
Authority was formed in 1954, he was made director 
of engineering and deputy managing directar. 


Sir Leonard Owen, 
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NUMBER 


Messrs. Macmillan regret that coples 


of “Nature” of September 7 weré 
not generally available in Dublin as 
advertised. The issue was printed 
and dispatched in good time but 
delayed in transport through circum- 
stances outside thelr control 
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Sir Leonard was educated at Liverpool Collegiate 
School and the University of Liverpool, where he 
obtained the. degree of M.Eng. the First World 
War he was with the 6th King’s Liverpool Regiment, 
and afterwards was successively with Brunner, Mond 
and Company and I.O.I. (Alkali), Ltd., with whom 
he was engaged in the Engineering Department, 
designing new chemical plant and additions to exist- 
ing chemical plant. During 1940-45 he was on loan 
to the Ministry of Supply as Director of the Royal 
Filling Factories. 


University College of North Wales: 
Dr. R. C. Evans 
De. ROBERT OnaBLmS Evans, who has been 
Sppoin pointed principal of the University College of 
orth Wales from September 1, 1958, in succession 
to Bir Emrys Evans, was educated at Shrewsbury 
School and University College, Oxford, and haa, 
since 1947, held surgical appomtments at the 
Northern, Walton and Southern Hospitals, Liver- 
pool. During 1948-46 he was on active service 
with the R.A.M.O. and was 
mentioned in dispatches. 
In 1958, as Hunterian 


geons on the physiological 
probleme of adaptation to 
high altitudes. It is as a 
mountain climber that Dr. 
Evans is best known to 
the general public and 
particularly for his part in 
the Everest Expedition of 
1053, on which he was 


South Summit of Everest, 
but as leader of the Kanchenjunga Expedition of 1955 
he reached the summit except for the last few feet, 
which, with characteristic consideration for the feel- 
ings of the Sikkimese, he left untouched. The 
conquest of Kanchenjunga is described in his book, 
“Kanchenjunga, the Untrodden Peek" (1956). Dr. 
Evans was awarded the Cullum Medal of the American 
Geographical Society in 1954, the Livingstone Medal 
gee the ttish Geographical Society in 1955 and the 
Founder's Medal of the Royal Geographical Society 
in 1956. 


Bpltish Institution of Radio Engineers : Awards 
Taa British Institution of Radio Engineers has 
recently awarded the deii rim. to authors 
of papers published in ita J’ during 1956: Clerk 
Maxwell Premium, to Dr. K. D. Froome (Metrology 
Division of the National Physical Laboratory) for 
his aper, “Microwave Determinations of the Velocity 
of "; Heinrich Herta Premium, to Dr. A. G. 
Edwards (Associated Hlectrical Industries, Ltd.) for 
his paper, '"The Effects of Atmosphericgs on Tuned 
Circuits”; Brabazon Premium to K. E. Harris, 
(Director of Research, Oossor Radar Lid.), for 
his paper, ''Some Problems of Secondary Surveillance 
Rader Systems”; Isuis Sterling Premium to Dr. 
A. van Weel (Philips Research Laboratories, Eind- 
hoven), for his paper, ‘Some Remarks on the Radio- 
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frequency Phsse and Amplitude Oharaoberistice of 
Television Receivere” ; Marconi Premium to Prof. 
P. M. Honnell (Washington University, St. Louis), 
for his paper, ““Prescribed-Function Vibration Gener- 
ator’; Dr. Norman Partridge Memorial Award to 
H. J. Leak for his paper, “High Fidelity Loud- 
speakers: the Performance of Moving Ooil and 
Electrostatic Transducers’. 


Gas Councll Research Scholarships 
Tan Gas Council has awarded research scholarships 


absorption; J. 
Glasgow, Department of Chemistry), diffusion studies 
m molecular crystals. 


National Vegetable Research Station Association 

Toa National Vegetable Research Station ai 
Wellesbourne, Warwick, is proposing to form a 
National Vegetable Research Station Association. 
The Research Station welcomes contacts with 
growers. It already owes much to those growers 
who have sasisted in ite establishment and subsequent 
development. The Association is being set up to 
advance the knowledge, science and practice of 
vegetable production. Any member (grower or other 
interested person or firm) will be able to keep in 
touch with the latest research developmenta at the 
Station. He will receive copies of the Station’s 
annual reports and will have the privilege of attending 
members’ days. These days will provide opportuni- 
ties for the interchange of ideas between research 
workers and growers, and will enable members to see 
and discuss work being done at the Station, to keep 
themselves abreast of the latest progress, and to 
meet other growers with common interests. Further 
information oan be obtained from the Secretary, 
National Vegetable Research Station, Wellesbourne, 
Warwick. 


Advice on Careers 
ALTHOUGH the Youth Employment Service i8 
ing @ useful service in helping school-leavers 
to find and settle down in the right joba, the schools 
have still an i b to play in ping 
scholars to desde zn the dad of career which would 
be most suited to them. Egat M eue 
tebly ill i to give vocatio vioe, 
to hale ioni ts National Union of Teachers 
has produced a useful pamphlet. Besides the many 
advertisements by business, industrial and other 
organizations—the value of which is open to question 
—the pamphlet contains a number of notes and 
articles which are both practical and up to date and 
should be of considerable sasistance to careers 
masters and mistreases. These include such topics 
as the employer's expectations from the applicant, 
the essentials of apprenticeship echames, universities 
and admiasion procedure, the role of the trade 
unions, careers ^for girls, selection procedure in 
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industry and commerce and many others. The 
pamphlet contams exhaustive lista of valuable 
addresses. Copies can be obtained from the National 
Union of Teachers, Hamilton House, Mabledon 
Place, London, W.O.1. 


Nature Reserves 


Forry years after ita founding, the Society for the 
Promotion of Nature Reserves has been takmg 
stock. Despite the advent of the Nature Con- 
servancy,-the number of inquiries received during 
1956-57 from other organizations and individuals 
interested in the acquisition of Nature reserves shows 
that the Society still performs an mportant function. 
In respect of at least seven of the inquiries discussions 
are still continuing with interested local mdividuals 
and organizations to see whether certain areas oan 
be designated as Nature reserves. The fortieth annual 
report contains details of how existmg Nature reserves 
are being managed and developed ; these vary from 
Badgeworth Marsh m Gloucestershire, which was 
acquired solely to protect the very local buttercup, 
Ranunculus ophtoglossjfolius, to Bootton Common 
Nature Reserve m Lincolnshire, an area of about 
forty acres and one of the best of the few remaining 
tracts of blown-sand heathland in north-west Lincoln- 
shire. Details of all the business transacted by the 
Society during 1956—57 are contained in the report, 
which may be obtained from the Bociety, British 
Museum (Natural History), London, 8.W.7, price 5s. 


Instrumentation for Gas Chromatography 


Tam Scott microflame detector has now been made 
available commercially for gas chromatography 
(Shandon Scientific Oo., Lid., 6 Cromwell Place, 
London, 8.W.7). This novel detector (Scott, R. P. W., 
“A New Detector for Vapour Phase Partition Obrom- 
&atography" ; see ‘Vapour Phase Chromatography", 
edited by D. H. Deety, p. 181; Butterworth, 1957) 
depends on the use of & carrier gag containing a con- 
siderable proportion of hydrogen, which is burnt in 
a small flame near the column exit. The presence of 
an organio vapour in the gas increases the length of 
the flame, and this resulte in & comparatively large 
response from a thermocouple situated just above 
the normal flame. The advantages of this detector 
are that it has an extremely small effective volume, 
resulting in a very d sel and secondly, 
that ita response is di y proportional to the 
calorific value of the vapour; which means that in 
the analysis of hydrocarbons, calibration of the 
detector for individual compounds is unnecessary. 
A New Submarine Mountaln In the Padfic Ocean 

A SUBMARINE mountain (31° 347’ N., 181° 08’ E.), 
named after Prof. T. 8. Isakov, was discovered by 
the U.S.S.R. Expedition 8.8. Vityas on September 
27, 1955 (Sergeev, I. V., and Udintzev, G. B., Doklady 
Akad. Nauk., S.S.S.R., 118, 1123; 1957). This 
mountain rests on & 5,000 m. platform and ite top is 
situated ab the depth of 1,400 m. Its cone-shaped 
form and the dredged fragmenta of volcanic rocks 
suggest a volcano. 

Silvina Estrada de Acevedo Fellowship for Research 
In Experimental Leukemia . 
Tris fellowship, mstituted by Don Horacio Acevedo 

in memory of his wife, for furthemng research in 

experimental leuksmia. 18 open to scientists from any 
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part of the world who have already been workmg in 
this feld. It involves full-time work at the Depart- 
ment of Experimental Leukwmia, Blood Research 
Institute, National Academy of Medicine, Buenos 
Aires, for one year, from February 1, 1958. The 
grant may be extended for a second period of ane 
year, should the progress of the investigations iran 
to justify it. Ite value is 5,000 Argentine pesos 

month. Applications should be sent not er n 
November 80 to Fundaleu, Instituto de Investi- 
gaciones Hematolégicas, Academia . Nacional de 
Medicina, : Melo 8081, Buenos Aires, Argentine. 
Applicants should give details of their educational and 
scientific qualifications, as well as & programme of 
the research they intend to do. 


Biological Productivity of Britain 


Ox. October 4 Lord St. Aldwyn, Parliamentary 
Secretary to the Ministry of Agriculture, Fisheries 
and Food, will open, in the Lecture Hall of the 
Royal Geographical Society, a two-day symposium 
on "The Biological Productivity of Britain”. The 
symposium is being arranged by the Institute of 
Biology to discuss the basic productivity of Britam— 
‘that of its land and inland waters. The papers to 
be given will deal with such subjects as the land-use 

pattern, the factors controlling photosynthesis, the 
present agricultural production, future improvements 
in plant and animal production, the production of 
lakes and of forests, the effect of controlled irrigation, 
the future of British uplands and finally the pro- 
duction of foodstuffa by unconventional methods. 
The symposium will be open to all interested. Further 
information can be obtained from the Institute of 
Biology, 41 Queen's Gate, London, 8.W.7. 


Lecture Courses In Nuclear Power 


Two courses of lectures on nuclear power are to be 
given at the Northampton Cellege of Advanced 
Technology, St. John Street, London, E.0.1. One 
is a courso of twenty lectures entitled “An Introduo- 
tion to Nuclear Power", to be given on Friday even- 
ings commencing on October 11. The fee for the 
course is £2. The other course will deal with ‘““The 
Hngineermg Design of Nuclear Power Plant”, and 
will be given on Tuesday evenings commencing on 
October 15. The fee for this course is £1 10e. Further 
information oan be obtained from the Principal of 
the College. 


Institute of Fuel 


Tua following forthooming meetings 
been announced by the Institute of Fuel : 
and Industry", a one-day Symposium, 
conjunction with the British Flame Research Com- 
mittee of the International Flame Radiation Research 
Foundation, to be held on October 8, at the Institu- 
tion of Civil Engineers in London; (2) '"Pulverired 
Fuel”, a two-day conference, up to date the 
repor on the Harrogate Conference of 1947, to be 
held on November 27 and 28, at the Institution of 
Civil Engineers in London; (8) “Science in the Use 
of Coal", a residential conference to be held at the 
University of Sheffield durmg April 15-18, 1958; 
(4) the Beventh International Symposium on Oom- 
bustion, organized in collaboration with the Oom- 
bustion Institute, a residential Conference opening 
at the Royal Institution in London: on August 28 
and continuing at Oxford during. August 28-Septem- 
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ber 8, 1958: (5) "Major Developments in Liquid- 
Fuel Firing, 1048-1959", a residential conference to 
be held at Torquay during May 11-14, 1959. 


Announcemants 


Taa following officers of the Institution of Civil 
Engineers were elected for 1957-58: President, Sir 
Arthur Whitaker; Vice-Presidenis, Prof. A. J. 8. 
Pipperd, A. O. Hartley, Sir Herbert Manzoni, Bir 

MoNaughton; New Members of Council, 
A. J. Dickson, F. N. ee E 
E. A. F. Johnston, J. C r, H. D. Morgan, 
T. P. de 8. M J. F. Pam, I. W. Pugh, 
L.G. d epu ee 
Thomas. 

Tus Chemical Research Laboratory of the Depart- 
ment of Scientific and Industrial Research, Tedding- 
ton, Middleemr, is to hold three open days during 
October 1-8, when visitors will be able to view work 
in progreas. Inquiries should be addressed to the 
Director. Z 


Ax international symposium on “Electronio Oom- 
ponents” will be held at the Royal Radar Establish- 


during : 
obtained fram Mr. J. M. Robertaon, Visits Office, 
Royal Radar Establishment. 

A coursa of eight lectures on ‘Operational 
Research and Oybernetics” wil be given at the 
Sheffield College of Technology, on Wednesdays, 
commencing on October 9. The fee for the course is 
£5 5s. Further information can be obtained from 
the Registrar, College of Technology, Holly Street, 
Sheffield, 1. 

A OONFHRENOH on “Plasma and Atomic Physica’, 
organized by the Physical Society, is to be held at 
the Atomic Energy Research Establishment, Harwell, 
on October 3 and 4. Copies of the programme and 
application forms can be obtained from the Physical 
Society, 1 Lowther Gardens, Prince Consort Road, - 
London, 8.W.7. 

Tzs eighteenth National Conference for the 
Preservation of the Countryside will be held at 

during October 17-19 on the theme : 
"Rural Problems of the Moment". All inquiries 
shovla be addesased (o ihe acre, oF the Coane 
for the Preservation of Rural England, Sir Herbert 
Griffin, 4 Hobert Place, London, 8.W.1. 


A OONFHEHNOH on “Lubrication and Wear” has 
been organized by the Institution of Mechanical 

i and will be held in London ing October 
1-8. The various sessions will be devoted to hydro- 
dynamic lubrication, boundary friction, boundary 
lubrication, béerimg metals and other materials, ball 
and roller bearings and special applications. Further 
information can be obtained from the 
Institution of Mechanical Engineers, 1 Birdoage 
Walk, Londan, 8.W.1. 

A wwETING of the Physical Society will be held at 
6 p.m. on October 3 in the Physiology Lecture 
Theatre, Oxford, on the occasion of the presentation 
of the eighth Charles Ohree Medal and Prize to 
Dr. D. F. Martyn (Commonwealth Scientific and 
Industrial Research Organization, Australia), in 
recognition of his Valuable work on ionospheric 
physics. Dr. Martyn will speak on ee 
as Dynamo and Motor’’. 
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TECHNICAL EDUCATION AND INDUSTRIAL TRAINING 


IN MALTA 


HE development of education in Malte has been 

very slow and, until recently, technical education 
almost non-existent and industrial training and 
apprenticeship schemes confined mainly to H.M. 
Doo 

With the grant of internal self-government in 1921, 
an extensive school-building programme commenced, 
which much mproved the position, but not sufficiently 
to catch up on the neglect of decades. 

ry primary education for all children was 
not introduced until 1946, when the second period of 
internal self-government started. But there was 
insufficient school accommodation, and consequently, 
in order to cope with the big influx of children, the 
Government had to introduce a ‘two-shift’ system by 
which children received tuition for half-days only. 

When the present Government took office in 1955, 
it immediately gave education top priority im its 
development plans. It initiated a very large school- 
buildmg programme, and took over a number of 
private houses as temporary classrooms. This, 
together with the recruitment of a large number of 
temporary teachers, made it possible to abolish the 
half-time system and provide full-time primary 
education in 1956. 

The Government was determined that the whole 
education system should be rebuilt from the bottom 
upwards, and that particular emphasis should be 
placed on technical education, thus avoiding the 
mistakes made in some Colonies where education has 
tended to develop from the university downwards, 
and too much emphasis has been placed on the 
grammar-school type of tuition. 

The school-building programme has been astonish- 

y successful, and great credit must go to the 

of Education herself—the Hon. Miss Agaths 

Barbara—for her enthusiasm, drive and exhorts- 

tions. It is no uncommon sight to see Miss Barbara 

down on & building site spurring on the architects 

and workmen to greater efforts for the sake of their 
children. 

Bo far, thirty primary schools and extension blocks 
have been completed or are in the course of oon- 
struction; thirteen are in this year’s programme 
(ok Ga mone of cham: has alreadi agri] &nd thir- 
teen more will probably be started next year. A 
technical school for a thousand boys will be oom- 
pleted in a few months time, work has just started 
on a technical school to house & thousand girls, and 
a second boys’ technical school and a secondary 
modern type of school for boys will be started 
next year. Another three years will see the end 
of er ee primary school-building programme. 

e moment only 9 per cent of primary school 
leavers are able to get any sort of secondary educa- 
tion. The present school-building programme, 

er with the Government-financed extension to 
Bt. Patrick's Technical School, will increase this to 
20 per cent: 10 per cent to grammar and secondary 
modern, and 10 per cent to secondary technical 
schools. 

Nor are the other aspecta df development being 
neglected. The output of the local teachers’ training 
colleges has been stepped up, and teachers are being 


recruited from overseas for short periods, while 
Maltese teachers and students are sent overseas 
for further education. Unfortunately, the Royal 
University of Malta has no Education Department. 

The hitherto backward state of education has been 
an important factor contributing to the under- 
development of the Maltese economy. This has 
neceesitated large-scale emigration, which has de- 
prived the country of ita more virile, adventurous 
and skilled workers, and created an unbalanced 
population structure: that is, an excess of 20,000 
women over men, and fewer and fewer able young 
working men having to support a proportionately 
larger number of old people, women and children. 
This in torn has retarded development and created 
a feeling of apathy and desparr. 

There was obviously only one solution: to make 
a determined effort to develop the economy, par- 
ticularly through industrialixation and the expansion 
of the tourist industry. One of the pre-conditions of 
any development was & thorough reform of the whole 
educational system. Thus the Government's educa- 
tional development programme was demigned, not 
only as & social service providing the intellectual, 
moral and training of children for adult life, 
but also as an im part of an imaginative pro- 
gy eam ges to lift the Maltese economy from 
He d state and increase the standard of 
living of her people. 

It is clear from the very start that since the 
development of technical education was going to take 
some years, something must be done immediately to 
provide some sort of technical and industrial trammg 
for the unemployed—from whose ranks so many of 
the juvenile delinquents emerge—for ser aa 
emigrants and to provide sufficient qualified tech- - 
niciana to carry out the five-year development 


programme. 

With the co-operation of the International Labour 

ee which provided the technical advice and 

teachers and supervisors, and also the 
hae Government, which vided a special grant 
of £400,000 out of the Colonial Development and 
Welfare Fund in addition to other funda, the Maltese 
Government started training courses in January 
1956. An old tram depot was taken over and adapted, 
and since then a classroom block and new workshops 
have been added, with further accommodation being 
provided on the sister island of Gozo. 

The original six-months course has been extended 
to ten months, and in the case of lads between sixteen 
and eighteen it is now being further extended to three 
years, to enable the boys to sit for examinations of 
a recognised high standard. Attendance is full-time, 
and an attendance allowance ranging between 30s. 
and 50s. a week is being paid. The training includes 
the teaching of theory and practice of each trade; 
in addition, English is taught. 

The centres have already turned out 300 trainees, 
including a very valuable 150 electrical wiremen 
who were immediately &beorbed by Government 
departments and private contractors on the change- 
over of the electricity distribution system—a project 
originally scheduled to take more than four years, 
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but now in process of being up to be oom- 
pleted by the end of 1958. Most of the trainees have 
obtained good employment in Malta, or have 


emigrated. a 
At present there are $25 young men receiving full- 
time training in the following trades : 














practical 
United Kingdom. 
Thus it can be seen that the whole of the Govern- 
ment education programme is designed to meet the 
economico requirements of the Islands, while providing 
for the individual and social development of young 
people, so that they can lead a fuller and richer life, 
either in Malta or overseas. The industrial traming 
to the youths who 
education and then 


became juvenile delinquents) ; 
tion is developed, fewer youths will find themselves 
in the position In which the young men now enjoying 
these training courses were once placed : the position 
of being half-educated, unemployed or unemploy- 
able, frustrated and without any aim in life. 


INTERNATIONAL CONGRESS OF 
PSYCHOLOGY 
HE fifteenth International Congress of Psycho- 


t 3 Psychology 
founded in 1951 at the thirteenth Congress, held at 


including about two hundred from the United States 
and many ives from the U.S.8.R., Poland, 
Hungary, Czechoslovakia and Rumania. The homo- 
geneity of the assembly was tempered by a sprinkling 
of neurologists, psychiatrists, physiologists, etho- 

ugural addresses were given by M. Léo Collard, 
the Belgian Minister of Education, Prof. Jean Piaget, 
president of the International Union of Scientific 


Congress, and by Prof. Henri Piéron, of the Oollége 
de France. These were followed by Prof. Michotte's 
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idential address, ‘Reflexions on the Role of 
Language in the Analysis of Perceptual Organiza- 
tion”, in which he emphasized the importance of 





took part in fifteen out of the twenty-four symposia 
and were responsible for organising six of them. 
of & congress can be at least as stimulating as listening 


to formal lectures, and a from such informal 


the keen mutual interest which logists from 
the United States and the U.S.S.R. expressed in 
work in their ive countries. Unfortunately, 


going as tourists. 

would be an invidious as well as an impossible 
out the most contributions, 
not here betray my own bias. Although 
the old ‘schools of psychology’ seem to be more or 
i divided in 


are wedded to theories of their own construction and 
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devote their lives to searching for data to fit 
them. . 
Something should be said about the wider prob- 


were available because of the prohibitive oost. - 
sequently, a number of participante—how many it 
is hard to say—failed to appreciate the papers in 
spite of possessing & good reading knowledge of the 
languages in which the papers were delivered. So 
much so that & proposal was submitted to the 
president by one member that an investigation be 
undertaken of the intellectual effectiveness of the 
Oongress. In these days when numerous international 
congresses are held in science, technology and 
medicine, the results of a study of this kind might 
well prove to be of widespread interest. Similar 
studies have been sponsored in the pest by the 
World Health ization and Unesoo!. 

Many of those who had attended international 
congresses of psychology on previous’ occasions 
doubtleas felt that the scientiflo quality of the con- 
tributions and discussions marked a distinct advance. 
The eccentric fringe which used to be attracted to 
international assemblies of psychologista was happily 
small; a from one or two with highly charac- 
teristic opinions of their own, the mas of the members 
were indistinguishab le from any other body of 
intellectual workers. All of them will recall with 
pleasure the reception at the Hótel de Ville given by 
the Mayor of Brussels, and the paternal devotion 
lavished on them by Prof. Louis’ Delys, seoretery- 
general of the Congress. 

The Oongreas was preceded by a two-day inter- 
national symposium on ‘military psychology’, held 
at the Palais des Académies and sponsored by the 
United States National Academy of Sciences and 
National Research Council at the request of the 
United States Air Force, Air Research and Develop- 
ment Oommand. Jons Coman 


‘The Technique of International Conferences”. Internet. Soe. Soi. 
Buil, &, 331 (1963). 


SOLVENT EFFECTS AND 
REACTION MECHANISM 


R some years the Department of Chemistry of 
Queen Mary College, London, has organixed 

ia on the mechaniams of organic reactions. 

Tii exe di apes tale’ Ge deco ace MO 
effecta of changes in medium on chemical reactions in 
solution. The 


The first session, under the -chairmanship of 
Prof. E. D. Hughes, was-largely eonoerned with the 
mechanisms of organic reactions. The first paper, 
by Prof. P. D. Bartlett of Harvard University, dealt 
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with the relation between reaction-rates and solvent 
popa perties in terms of the short-range interactions 
solvent molecules and the reactants and 
transition states. Prof. Bartlett brought out very 
clearly the i i 
considers only the bulk dieleotrio constant of the 
solvent, but showed how the kinetio effecta of ed 
changes in solvent properties, for example, acidity or 
deuterium content, could sometimes be used as 
mechanistio criteria. The hydrolysis of -lactones 
Prof. W. F. K. Wynne-Jones pointed out that the 
kinetic effects of changes in bulk dielectric constant 
will be of considerable im for solvents of: 
low dielectric constant. also gave examples of 
the effecta of solvent changes on acid-base equilibria. 

The nature of solvolytic reactions the behaviour 
of which may be intermediate between Syl and Sy? 
was discussed by Dr. V. Gold of King’s College, London, 
with particular reference to the ways in which 
solvent molecules can imteract with the reaction 
centre. The range of the subsequent discussion 
showed that there is no unanimity of opinion on this 
particular problem. It appears that the original 
definitions of Hughes and Ingold are sometimes used 
rather loosely, and their appropriate application limits 
considerably the territory in this ‘no-man’s land, 
between the two clear-cut mechaniams. 

Dr. E. M. Koeower of the University of Wisconsm 
described the dependence of the charge-transfer 
spectrum of some alkyl-pyridinium iodides upon 
solvent composition. This dependence could be used 
for calculating an empirical measure of solvent polar- 
ity, the Z value, which could be correlated with the 
rates of some solvolytic reactions. Evidence on the 
nature of the carbonium ion intermediates in reactions 
and oxygen exchanges of some alooliols and glycols 
was given by Dr. C. A. Bunton of University College, 
London. The carbonium ions may be captured by 
water molecules, regenerating the original aloohol, 
and this is observed in the elimination of olefins, and 


-in anionotropic rearrangements 


The kinetio effects which deuterium substitution 
on a B-oarbon atam has on nucléophilio substitutions 
and eliminations were described by Dr. V. J. Shiner 
of the Uni of Indiana, and various explanations 
of these effecta, involving nter alia solvent interactions 
with the polarized C—H or C—D bonds, were con- 
sidered. Discussing this paper, Drs. Halevi and Lewis 
gave further evidence for the thermodynamic and 
kinetio effects of deuterium substitution. 

The mechanisms of solvolyses of carboxylic acid 
amides and esters in sulphuric acid were then dis- 
cussed by Dr. R. J. G ie of University College, 
London. These compounds are fully protonated in 
this highly acidic solvent, and unimolecular mechan- 
isms are facilitated, whereas in water and aqueous- 
organio solvents bimolecular substitutions are more 
common. 

Prof. W. F. E. Wynne-Jones of King’s College, 
Newcastle upon Tyne, was the chairman for the 
morning session of July 9. The first paper, by 
Dr. M. L. Bender of the Illinois Institute of Tech. 
nology, was on the catalytic effect of Bronsted basee 
on the hydrolysis of esters and amides, and the 
evidence given showed that they acted as nucleo. 

io ts by attacking the carbonyl carbon 
a aree cau entities which readily undergo further 
reaction. The catalytic power was much greater 
when these nucleophilic groups were already present 
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in the molecule, and it was suggested that this 
catalysis might oocur in some ensyme-catalyned ^ 
hydrolyses. : 

The next three papers dealt with the intimate 
details of the interactions between solvent and solute 
molecules. : Dr. P. A. M. Wyatt of the University of 
Sheffield discussed the possibility of accounting for’ 
` the properties of a solution in terms of a iflo or 
‘chemical’ solvation. He quoted as examples the 
thermal properties of solutions in sulphuric and 
nitric acids, and pointed out that, although solvation 
is important, other factors have to be considered, and 
that their nature is not well understood. Dr. J. W. 
Smith of Bedford Oollege, London, showed how 

ta of dielectric constant can give evidence 
fer ardoen beading in liquid mixtures, and how 
steric hindrance in aromatic amines oould affect 
their interaction with solvent molecules. A semi- 
empirical treatment for the dependence of the rates 
of nucleophilic substitutions upon solvent properties 
was outlined by Dr. R. F. Hudson of Queen Mary 
College, London, who applied this treatment to 
the kinetios of alooholyses of acyl halides in solvents 
of low polarity. i 

Spectrophotometrio methods for investigation of 
carbonium ions in non-aqueous solvents were de- 
scribed by Prof. A. G. Evans of University College, 
Cardiff. His group has studied the formation of these 
ions fram triaryl compounds, and it seems that there 
are speciflo interactions between the phenol molecules 
of the solvent and the carbonium ions. Similar 
measurements have been made on the carbonium 
ions formed by protonation of an olefin, or by the 
reaction between an alkyl halide and a metal halide. 
During discussion of this work Dr. R. H. Plesch 

that these spectrophotometric measure- 
mente could be used to calculate approximate values 
for the solvation energies of carbonium ions. 

The chair was taken by Prof. M. 8. Newman of the 
University of Ohio during the afternoon seasion. An 
electrostatic theory for the kinetic effecta of solventa 
was presented by Prof. E. S. Amis of the University 
of Arkansas, who suggested that the rates of many 
reactions could be correlated simply with the bulk 
dielectric constant of the solvente. Subsequent 
speakers showed that this simple electrostatic theory 
could not account for many of the complex solvent 
effecta on rates and equilibria. 

Dr. H. Zollinger read a paper by himself and 
Dr. O. A. Stamm on the kinetios of diazo-coupling 
reactions studied in the University of Basle. They 
found that kinetic salt and solvent effects could only 
be considered in terms of specific interactions between 
ions or solvent molecules and the groupe present in 
the reactants. The authors were able to interpret 
the effects of Brónsted bases on the rates and chemical 
course of these reactions by considermg their mechan- 
istic details. 

The first of two papers on solvent effects in non- 

olar reactions was given by Dr. J. E. Leffler of 

orida State University, who outlined the form of 
the interactions between ions or solvent molecules 
and the reactants and transition states, and desaribed 
a very detailed kinetic study of the rates of racem- 
izations of a number of optically active diphenyls. 
Dr. G. A. Russell of the General Electric Corporation 
gave resulta on fhe photochemical chlorination of 
aliphatio hydrocarbons m conditions such that the 
first step of the reaction is the abstraction of a hydro- 
gen atom from the hydrocarbon. It was poemble to 
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use the variation of product composition with 
changes in the solvent as evidence for the formation 
of a complex between an electrophilic chlorine atom 
and an aromatic hydrocarbon. In discussing this 
work Dr. W. A. Waters showed that while some free 
atoms and radicals had electrophilic properties others, 
such as sodium atoms, could act as nucleophilic 
reagents. The paper by Prof. L. F. Hatch and his 
co-workers described a re-investigation which they 
had made of the products of the addition of bromine 
to butadiene in various solventa. 

The wide range of work discussed at this symposium 
shows the interest which chemists are taking in the 
effects of solvent composition upon rates and mech- 
aniams. Understanding of the short-range forces 
which govern the interactions between solvent mole- 
cules and solutes during the oollisiong in which 
chemical reactions occur is now needed. It was 
therefore unfortunate that the recent work on 
nucleophilic substitutions in benzene, a solvent in 
which these interactions have been studied, was not 
one of the subjects under discussion. 

O. A. BUNTON 


BLOCK AND GRAFT COPOLYMERS 


ONTINUING earlier seminars on 
science in the Chemistry Department of 
University College, London (of. Nature, 178, 18; 
1956), five lectures on block and graft copolymers 
were given on July 15. 

Prof. M. Szwarc (Syracuse University, New York) 
described experiments which show that anionic 
polymerization of certain vinyl monomers, such as 

carried out under appropriate conditions, 
does not involve a termination step (of. Szwarc and 
collaborators, J. Amer. Chem. Soc., 'T9, 2020 ; 1957; 
and references to earlier communications given 
there). Polymers, formed in this manner, are able 
to continue their growth, if a fresh portion of 
monomer is added, after the complete conversion of 
the original monomer. If & monomer, B, is added 
to a block of ‘living’ polymer A ... A & block copoly- 
mer is formed. The original polymer A ... A may 
Possess one or two ‘living’ ends, and therefore a 
variety of block copolymers can be prepared by 
relatively simple experimental techniques. The 
interaction of ‘living’ polymers with proton donors, 
carbon dioxide and oxygen was shortly discussed. 

Dr. C. H. Bamford (Courtaulds, Ltd.) described a 
method for the preparation of block copolymers. A 
monomer, A, carrying a terviary base residue, is 


Me 
converted into a polymer, A... am, which 
| 


N(Et), 
is afterwards used as a macromolecular trangfer 


ee ee of a second monomer, B. 
in transfer to the terminal group of the first 


polymer results in the formation of a block copolymer 


Me 
A.. Anr ... B. In a second method for 


Naro, 
block copolymers, use is made of the 
following chain initiator : 
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w=o-b—yen—b_con i 
bm bm, 
ba, — 0m 
boon , boon ` 


which leads to polymers containing terminal carboxyl 
groups. These latter species are coupled together by 
diols or other suitable bifunctional . These 
two techniques were successfully applied for the 
ion of. block copolymers contaming methyl- 
methacrylate and either acrylonitrile or styrene. The 
composition and size distribution af some of these 
block copolymers could be calculated. i 
Drs. P. W. Allen, G. Ayrey and D. T. Turner (British 
Hubber Prodioers Research ascen en ee 
dealing with graft copolymers (1), e natural 
rubber and polymethylmethacrylate. The copolymer 
(I) was prepared by the ization of methyl- 
methacrylate, initiated by. y-radistion, this reaction 
being carried out in the presence of natural rubber. 
The influence of the purity of the natural rubber and 
of the methylmethaorylate, fleld intensity, conocen- 
tration of methylmethacrylate and other variables 
on the rate of formation, yield and structure of the 
copolymer (I) were investigated. An alternative 
method of preparing the copolymer (I) consists in 
the benzoylperoxide initiated polymerization of 
methylmethacrylate, this-process being again carried 
out in the presence of natural rubber. If azoiso- 
butyronitrile is used as initiator, polymethylneth- 
acrylate is formed, but no copolymer (1). The cause 
of this speciflo initiator effect and some aspects of 
the mechaniam have been investigated by using 
initiators labelled with carbon-14. : In TE in- 
vestigations the separation of copolymer from 
the natural rubber and methylmethacrylate was 
carried out by fractional precipitation, fractional 
extraction and turbidimetric titration methods. For 
purposes of characterization of (I) ite molecular 
i t was determined, and after degradation of the 
rubber component with ozone, the molecular weight 
of the remaming polymethylmethacrylate component 
was measured. 


" ELECTRONIC INSTRUMENTS 
EXHIBITION, MANCHESTER 
HE Institution of pide is & nation-wide 
organizati quarters are now in 
the north of eundi mate sees of activity is 
Manchester, where yes Aes of ipu ue t 
sirens Sour. become established ea an annual 


event. The twelfth annual Electronics Exhibition ' 


and Convention was held during July 11-17 at the 
Manchester Oollege of Science and Technology. 
About sixty manufacturers and other 


exhibited their products, and the Exhibition was 


ttanded about 14,000 visitors. Most of the 
exhibits ied of commercially available equip- 
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Earlier Exhibitions have included & number of 


` sections which would appeal to a wide publio—for 


example, sound-reproducing equipment and elec- 
tronic musical instruments. However, these were 
absent from this year’s Exhibition, which was 


. clearly aimed, even more than usual, at the pro- 


fegaional user, and perhaps the manufacturer, of 
electronic instruments. For the latter, components 
aid even such things as racks, and chassis were 
shown by several firms. The Exhibition moluded 
an impressively wide range of instrumenta, of which, 
& few only, & personal selection, can be mentioned. 
There was, in any event, little that was really new, 
although there were same items which had appeared 
since last year’s Exhibition. 

A flying-spot microscope which was 
Oinema-Television, Ltd., is fitted with arrangements 
for counting the number of icles in ite field, and 
their size distribution is obtained by successive counts 
with different adjustments of & size discriminator. 
A magnetic ‘memory’ in the counting unit ensures 
that & particle large enough to be scanned on several 
successive lines is only counted once: this is only 
defeated by particles the shape of which is re-entrant 
in the scanning direction, or perforated. 

Another exhibit by Cmema-Television, Ltd., was a 
Photographic contact printer designed to produce 
satisfactory contact prints from patchy negatives. 
A rather large spot of light from a cathode-ray tube 
scans, raster-wise, the negative with the printing 
paper in contact. The light passing through them 
both falls on a photocell the output of which is used 
to produce limited variations in the brightness of the 
spot. The broad scanning lines produced by the 
large spot overlap considerably, so that the definition 
is that of the negative and no scanning lines appear 
on the print. The instrument, in fact, carries out 
automatically the hand-shading usually employed in 
the printing of uneven negatives. Its cost, more than 
£900, will presumably limit it to large-scale users, 
and examples were given of ite use in connexion with 
aerial photography and the commercial printing of 
amateurs’ negatives. Another version which will 
make enlargements is to be produced. 

An exhibit which was at least new to these 
Exhibitions was & version of the Land camera made 
by Langham Thompson, Ltd. In its present form it 
is intended for photographing cathode-ray tube dis- 
plays and ig fitted with an f[8-5 lens and a single- 
speed shutter. The novelty is that instead of film it 
uses special photographic paper with pods of develop- 
ing and fixmg chemicals attached to it at regular 
intervals. When the paper is wound on after exposure, 
rollers burst one of the pods and the chemicals are 

on the paper while it is still inside the camera. 


shown by 


2s. 6d. a print (4 in. x 8 in.). 

Of the many catbode-ray oscilloscopes on show, 
the moet novel were probably those by Coeeor, Ltd., 
which are available only as kita of parte, but at little | 
more than half the cost of comparable finished 
instruments. They use printed circuits throughout, 
and the made-up samples on show were clean-looking 
jobe-—in fact, one suspects that the relative absence of 
wiring will greatly reduce the tangled web which 
sometimes resulta from amateur construction, as well 
as making the circuit characteristics more predictable. 


vo. aes September 14, 1957 


-Three kita are at present available, for single-beam 
' and double-beam oscilloscopes and for a valve 
voltimeter. 

Several counting and scaling units were shown— 
one which provided some relatively light relief was 
arranged to measure one’s reaction time. The victim 

to press a button when some miniature 
Dens oe ut The time taken in micro- 
seconds was duly counted and displayed ; 
usually of the order of 2 x 10°. 

The reasearch section showed a change from 
previous years in that there were no university 
exhibits, but three by national organizations : the 
Admiralty, Atomic Energy Research Establishment, 
Oapenhurst, and the British Railways Research 
Department. The last-named was showing a train 
control system which automatically applies the brakes 
of & train passing & signal at danger. The Hall effect 
in an indium antimonide probe attached to the train 
is used for detecting the energization of an electro- 
magnet between the tracks. This equipment, which 
is still in the tal stage, is intended as an all- 
electronic successor to the electro-mechanical system 
now going into service. J. E. Gnaxm 


ENGINEERING TRAINING IN THE 
BRITISH BROADCASTING 
CORPORATION 


HE series of B.B.C. Engineering Monographs, to 
which reference has already been made in Nature 
(177, 619; 1958), provide a'continuous description 


of the technical equipment and operation of the. 


ration, developed and applied to the conduct 
ps duties as & public broadcastmg authority. 
Among these duties is that of recruiting and training 
the large numbers of engineers and technical per- 
sonnel by the organization. 

B.B.C. Monograph No. 11* is entitled 
i aerias Training in the BB.O.", by Dr. K R. 
Bturley, and this describes the work of the training 

which came into existence about eleven 
years ago, and is established at Wood Norton Hall, 
Evesham. Here there is accommodation for up to 
two hundred residential students, and full teaching 
facilities during various courses of instruction, which 
vary in from one or two up to twelve weeks. 
The aims of the traming t are to develop 
the skill and capabilities of staff, to encourage them 
to adopt a constructive attitude to new ideas and to 
increase the efficiency of the individual to the mutual 
benefit of himself and of the organization to which 


colleges ; 
application of basic principles to the equipment and 
methods used in 
Some of the courses provide training for newly 
recruited entrants to the operating and technical 
assistant staffe, where the instruction varies from the 
arrangement of studio lighting to the maintenance of 
high-power transmitters. More advanced courses are 
intended to provide junior staff with opportunities 
d doces in the operations or xdi 
"YD dr df roa. qo donor: Dat Tian Broad: 
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flelds. Students with the appropriate national tech- 
nical qualification may be exempt from the first part 
of this course; they are then required to take the 
second part, dealing with broadcasting equipment 
and technique which cannot be & part of the syllabus 
leading to an academic award. At & more advanced 
level there is a graduate apprentice course of two 
years duration, involving attachment to other 
departments of the B.B.C. as well as the training 
ail eke Ite purpose is to produce a well- 

ced man of wide experience, who will eventually 
qualify for corporate membership of his appropriate 
professional institution. Two types of graduates are 
sought here: one intended for specialist departments 
such as those conducting research or ign and 
development; the other is intended to fill & senior 
Position in the operation and maintenance branch, 
where the ability to supervize staff and to deal 
coolly and efficiently with an emergency are essential 
qualities. 


Under Dr. Sturley as heed of ihe Training 


demonstrators and laboratory assistants is pro- 
vided. A separate section of staff is responsible for 
the production of training manuals, and also of 
bookleta on such subjects as television lighting, 
frequency modulation and alot aerials, which are of 
great value to the technical staff of the Corporatian. 
During July 22-20 last, a summer school was held 
at Wood Norton and was attended by some thirty 
members of the staffs from the engineering and. 
Physics departments of universities and technical 
colleges in the United Kingdom. In addition to 
Inspecting the Traming Department and 
demonstrations m the laboratories, & series of lectures 
was given by members of various departments of the 
B.B.O., the subjects ranging from training, research 
and operation to the presentation of science in sound 
and television broadcasting. The programme natur- 
ally included talks on the and technical 
requirements of the B.B.C. staffs, and there was 
ample opportunity for both formal and informal 
discussion between the visitors and the resident staff. 
This short and very successful summer school, which 
was & repetition on an expanded scale of one held in 
1952, should do much to strengthen the ties between 
the Oorporation and the colleges on which it must 
rely for ita recruita. 


^ 


TRAINING OF FACTORY 
i WORKERS 
HE effectiveneaa of the training of factory 


in thus oentury, particularly in some of the newer 
industries, have made it possible to employ large 
ions of semi-skilled and unskilled workers in 
the factories; the traming of this kind of operative 
has been relatively neglected until recent years, 
presumably on the assumption that, because his work 
was simple in with that-of the orafteman, 
he would bo able to leam ib iiih a minima: oF 
assistance. 


538 


That this is an unwise policy to follow has been 
demonstrated by the experience of firms which have 
seb about the traming of semi-skiled and unskilled 
workers in a io fashion, endeavouring to 
teach them the knowledge and the skills they have 
to acquire in order to carry out their work effectively. 
In order to encourage industry to recognize the 
umportanoce of the subject and to help managers wrth 
information on the training of operatives, the Euro- 
pean Productivity Agency sponsored a survey m 


soven European countries.. The aim of the survey- 


was to study current pr&obioe in the systematio 
nE E abr S o iteelf. 

The organization responsible for the survey in 
Britam was the National Institute of Industrial 
Psychology, which was also made responsible for 
oo-ordmating the whole inquiry and preparing a 
report*. 


The survey made it abundantly clear that, as yet, 
industry in general has done very little to provide 
training for semi-skilled and unskilled ~workers on & 
systematio basis. The situation differs from mdustry 
to industry; it was easier to find examples of sys- 
tematic training in the textile and clothing indus- 
tries, in the electrical and transport equipment in- 
dustries and in the chemical industry than in others. 

The fact that systematic trammg is so little 
developed reflects the attitude of managers to the 
question of training for the kind of work with w. ES 
the inquiry dealt. This attitude seams to stam 
a robs of bleus to founot whiah refeecnón was 

The first was that semi-skilled and unskilled jobs 
were so simple that they could easily be learned 
without any training. Secondly, there was the fear 
that workers who were trained would be enticed away 
to other firms, perhaps at higher wages. An associated 
idea was that, because the rate of labour turnover 
was high, tt was not worth while attempting to 
improve the training of the new workers. Lastly, 
there was the notion that systematic traming 1s 
neoeesarily elaborate and expensive. This stems from 
the lack of information on training methods and 
their applicability to different kinds of situation, 
with their relative advantages and disadvantages. 

There were, however, some managers who con- 
sidered that they had a social responsibility for 
ensuring that their employees were helped to acquire 
the knowledge and the skills needed for the successful 
execution of ther work. Some took a still wider 
view of their responsibilities: it was not, they felt, 
enough for industry to help the individual to develop 
Be professional skill; 1b should provide him with 

ies and asistance for developing general 
Row iodee and character qualities which would help 
him to lead a fuller and more life. 

Akhi no evaluation of training echemes was 
posible firms were nob in & position to 

provide the evidenoe on which such an evaluation 
Sou Bo famed, i6 ous tha abet uanfdoud onion 
that the resulta were beneficial 

The survey also demonstrated the general applic- 
ability of systematic training methods m fa&otoriee. 
Not only were the learners of all ages, but also the range 
of unskilled and semi-skilled jobs for which 
was being given was & very wide one, from tasks ag 
simple as machine feeding or packing articles in 

vroduitly Apena for the Organiza for Pp 90 ; uropesn 
Co-operation, 1057.) 6s. 
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bordo olhem ddp gessit aod a c 
Where both the knowledge and the skill involved can 
bé ‘extensive. 

Yn all countries the investigators reported & ten- 
denoy for training schemes to be weaker on the side 
of:instructional method than on that of organization. 
Im many cases those who gave the instruction to the 
novices had not themselves received any training in 
thé art of Instruction. Although success in instruction 
is Jargely dependent oh the personality of the in- 
structor and his interest in the job, skil in instruction 
can be developed by formal training, and an increase 
in facilities for such training will be required in all 


‘the countries concerned as the systematization of 


training of semi-skilled workers is extended in 
industry. 


- COLONIAL TERRITORIES 


REPORT FOR 1956-57 ; 


HE report on the Colonial territories for 1956—57* 

' follows the pattern of previous years, poang 
the conspectus of political, economic, financial an 
social developments in these territories against which 
the achievements to be recorded in greater detail in 
“Colonial Research, 1956—57” are to be considered. 
Some of this material, outlined in the chapter entitled 
“Research and Surveys", has also appeared in reporta 
from various Colonial research organisations already 
noted in Nature, and for this reason, althongh this 
chapter of the present report is that of most direct 
interest to the scientist, consideration of research in 
the Colonial territories will be deferred until the 
fuller report on “Colonial Research, 1956-57” is pub- 
lished in due course. 

Recruitment to the Overseas Civil Service was 
maintained generally at the level of previous years. 
Almost the same number of electrical and mechanical 
engineers were recruited aa in 1955, and recruitment 
of civil engineers improved; that of agricultural 
officers fell. Demand remained high for all these 
appointmente, and there was little change in the 
number of unfilled vacancies. Those in the service 
of Colonial governments who received training in the 
United Kingdom reached a record number of 2,752, 
compared with 2,190 in 1955 and 2,08] in 1964. 

Outputs of most producta rose in 1956 and it is 
estimated that the groas domestic produet at market 

rices in the Colonial territories was some 4 per cent 

er than in 1955. Increases ;n cocoa production 
in both the Gold Coast and Nigeria largely oom- 
pensated for the lower prices. In 1956 roughly half 
the United Kingdom’s importe of hardwoods came 
from the Colonial territories. A new oopper smelter 
and textile plant were opened in Uganda, and a large 
expansion m bauxite production is planned in 
Jamaica and British Guiana. The value of Colonial 
exports was about 6 per cent higher than in 1955 


-and the value of imports rose by 9 per cent, the 


general pattern of Colonial trade ahowmg little change. 

Two new irrigation schemes have been inaugurated 
in Tanganyika, and progress is being made on three 
major irrigation projecta in Kenya and in the ex- 
ploitation of the limited water resources of Cyprus, 
while effect has been given to a scheme to establish. 
an agricultural tractor and implement testing unit in 

* The Colonial Territories, 1956-1057. Pp. xrv--185. (Omnd. 196.) 
(London: H.W Stationery ict 1057.) 7s. net. 
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East Afmca. Planning to ensure that the most guit- against yaws have met with notable success; but 


able use is made of land 1s receiving much attention, 
and in the Gold Coast the swollen shoot campaign 
continued vigorously. Up to August 1956 mare than 
14 million acres of land, including 4 million acree’ of” 
cocoa, had been extensively surveyed in this campaign, 
and spraymg by farmers against capsid made good 
progress. Spraying against black pod in Nigeria is 
being intensified, and the acreage lost through cutting 
out m the campaign there against swollen shoot has 
been more than made good by new planting. A 
campaign in Cyprus against the Mediterranean fruit-fly 
is estimated to have resulted in savings of more 


than £250,000 in citrus fruit. D 


Good was again made in the execution of 
development and welfare schemes, expenditure on 
which rose to just over £17 million, with a further 
increase of about £26 million in the value of achemes 
approved during the year. Most Colonial govern- 
ments have now drawn plans for the current 
quinquennium, and it appears that Colonial govern- 
ments and other public bodies plan to spend £150 
million a year on development over the next few 
years, of which it is hoped to raise £30 million 
annually from external loans; about £15 million a 
year from Colonial Development and Welfare funds ; 
and £15-20 million a year from local loans. The 
continued slump in world prices for cocoa was 
reflected in a further decline in Gold Coast Govern- 
ment revenues, resulting in curtailed funds for. 
development and & call for economies in day-to-day 
en aap and in East Afrioa thdre was a marked 

in revenue from import duties ; elsewhere there 
were no significant changes in the trends of revenue 
and expenditure. Encouraging increases continued 
in the volume of ar traffic withm, to and from the 
territories, and as & result of the resolution an the 
need for research in tropical meteorology passed by 
the 1955 Conference of Commonwealth Meteorologista, 
arrangements were made for a survey of the research 
requirements for tropical meteorology, by Dr. A. E. 
Forsdyke, of the British Meteorological Office. 

Of the 4,858 studenta in the three universities and 
four university colleges of the Colonial territories, 
1,574 were in the University of Malaya, 941 in the 
University of Hong Kong, 625 at Makerere College 
and 609 at University College, Ibadan. While these 
institutions continued to rely mainly on the United 
Kingdom for new staff, increasing numbers of local 
candidates were becommg qualified for teaching and 
advninistrative poste, and seven promiamg young 
Colonial graduates went to universities in the United 
Kingdom to fit themselves for teaching posta in their 
own colleges and universities. The Royal Technical 
College of East Africa, which opened in April, had 
250 studenta for rts first full seasion in October, the 
Kumasi College of Technology had 607 students and 
the Nigerian College of Arte, Science and Technology 
549. 

The emphasis placed on preventive medicine in 
recent years is reflected in a more stable balance in 
health ea, with the community and social 
approach absorbing a fair share of departmental 
resources. The pattern of morbidity is'veering away 
from the mderance of tropical endemic disease 


now causing most general anxiety. Maas campaigns 


^ 


although 142 doctors were appointed to Medical 
Departments in 1956 through the Colonial Office, 
there were 185 vacancies outstanding at the end of 
the year. There were no widespread epidemics of 
the major acute communicable diseases, and in 
several non-tropical territories there are signa that 
tuberculosis is being succeasfully controlled. Recruit- 
ment of qualified nurses from the United Kingdom 
was maintained steadily throughout the year, but 
vacancies were only decreased from 165 to 102, and 
the acute shortage of nursing and midwifery tutors 
is causing anxiety. The training of nurses is still 
being given the highest priority in all territories. In 
June the Rockefeller Foundation made a grant of 
£17,000 to the London School of Hygiene and 
Tropical Medicine for research into the protein value 
of tropical dietaries and supplementary foodstuffs. 

Of the 12,622 Colonial students in the United 

i and Irish Republic, 3,170 were scholarship 
holders and 3,865 were at universities; 1,295 were 
studying engineering ; 1,075, medicine ; 357, science ; 
308, economics ; 117, agriculture; and 112, dentistry. 
Technical assistance projecta in the Colonial terri- 
tories under the United Nations Expanded Pro- 
gramme of Technical Assistance are estimated to 
cost 1,271,000-United States dollars in 1957, com- 
pared with 1,079,000 dollars in 1956. The report 
notes that the British teams participating in the 
international campaign against the desert locust in 
the Arabian i were requested by the 
Government of Saudi Arabia to leave the country, 
and all personnel and equipment have been with- 
drawn. 


^ 


UNIVERSITY GRANTS 
COMMITTEE 


RETURNS FOR 1955-56 


HE annual returns from universities and univer- 

sity colleges in receipt of Treasury grants for the 
academic year 1955-56, published by the University 
Grants Committee*, records an increase of 8,489 in 
the number of full-time studenta, which now stands 
at 85,194, compared with 81,705 in 1954—55, 80,602 
in 1958-54 and 81,474 in 1952-58, and it is expected 
that the number m 1956-57 will show a further and 
greater increase as the number of full-time students 
in the autumn term of 1956 was 4,028 greater than in 
the autumn term of 1955. In the English universities, 
full-time men students increased by 1,997 and women 
by 714; for Wales, the oo figures were 
71 and 61; and for Scotland, 400 and 246. There 
were 5,586 full-tome and 2,068 part-time students 
from overseas within tbe British Commonwealth, and 
8,750 full-time and 1,756 part-time students from 
foreign countries; for 1954-55 the corresponding 
figures were 4,987 and 2,010 for the Commonwealth 


-and 8,617 and 1,594 for foreign countries. Dis- 
-tribution of full-time students among the faculties 


showed no significant change, an increese from 17,827 
to 18,133 in students of pure science representing 
from 21.2 to 21-8 per cent of all studenta, and an 
increase from 10,586 to 11,370 in students of tech- 
nology, representing 12-9 to 13-3 per cent of the 


* University Grants Caper Returns from Universities and 
Untversi In pt or Treasury 
(Omnd. 


Grant Year 
Te. Pp. 5o. . (London: HLM B Office, 
1057) 3s. 64 met. 
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total numbers. Full-time advanced students of pure 
science numbered 3,809 (34.6 per cent); of tech- 
nology, 1,538 (15-6 per cent) ; of medicine and 
dentistry, 1,015 (10-8 per cant); and of agriculture, 
322 (3-3 per cent); 2,882 studente were working for 
the teacher's diploma. Of the full-time students, 
PURO) ere TAAIE [ur a firer degree, 4,021 for a 

first diploma, and 12,668 were engaged in research 
or other advanced work, the corresponding figures 
for 1954-55 being 64,778, 4,009 and 12,212. 

The proportion, of assisted-studenta was 74-9 per 
cent, compared with 72.9 per cent in 1954-55 and 
71-9 per cent in 1953-54; for England as a whole 
this portion increased from 74-9 to 76-8 per oent ; 
for it increased from 59-5 to 62-2 per cent; 
and for Wales increased from 86-6 to 88-5 per cent. 
For the universities and university colleges, 
excludmg Oxford, Oambridge and London, 83 per 
cent were assisted students. The -dependence on 
parliamentary grants was unchanged, the £26,986,519 
received in 1955-56 again representing 70-4 per cent 
of the total income, that from fees increasing from 
10-7 to 11-2 per cent, and payments for research 
from 5:5 to 6-0 per cent. Endowments represented 
4-0 per cent, grants from local authorities 2-9 per 
cent and donations and subscriptions 1-0 per cent; 
for 1954-55 these figures were 4.1, 3-2 and 1-1 per 
cent, respectively. The ratio of staff to students 
contmued to improve, the full-time teaching staff now 
numbering 10,202, compared with 9,810 in 1954-55. 

Of the full-time students, 65,779 were in England 
(15,474 at Oxford and Cambri 19,029 at London), 
4,626 m Wales and 14,789 in d. Except for 
King’s Oollege, Durham, where the position was 
unchanged, the increase in students was distributed 
over all the universities and university colleges, 
approaching 10 per cent at Nottingham and South- 
ampton. The proportion of full-time students living’ 
in colleges and halla of residence decreased to 27-5 per 
cent, although the total (23,415) was higher. Of those 
in residence, 8,110 were at Oxford and 
12,186 at other English institutions, 1,268 in Wales 
and 1,851 in Scotland. The proportion of men in 
residence was 28-3 per cent and of women 40-1 per 
cent; whereas 88,072 students (44-7 per cent) were 
in lodgings and 28,707 (27-8 per cent) at home, com- 
pared with 42:8 and 29-8 per cent, respectively, 


POLAROGRAPHIC 


By Da D. C. MUNRO 
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during the previous year. Of the 23,990 -studenta 
admitted for the first time in 1955—56 (an increase of 
6-8 per cent on the previous year), 22,414 were 
reading for & first degree and 1,576 for a first diploma ; 
of those reading for a first degree, 1,572 were lees ` 
than eighteen years of age and 12,317 were nineteen 
or more. Of the full-time studenta, 37,897 -out of 
49,790 men and 12,584 out of 15,989 women in 
England were receiving assistance by way of acholar- 
ahips, exhibitions or other awards fram public or 
private funds; ~for Walesa, the corresponding figures 
are 2,866 out ET 8,528 men and 1,228 out of 1,368 
women ; and for Scotland, 6,784 out of 10,715 men 
&nd 2,421 out of 4,074 women. Of the 08,703 full. 
time men studente, 36 per cent were in arta, 22-2 per 
cent in pure science, 16-3 per cent in medicine and 
17-6 per cent in technology ; for the 21,481 women 
studenta, the corresponding percentages are 64-0, 
18-4, 18-8 and 0-7, respectively. Medicine and 

olaimed 51-1 per cent of the part-time 
advanced students, arts 35-1 per cent, pure science 
9-5 per cent, and technology 3-4 per cent, compared 
with 52.2, 84.9, 9-2 and 2-7 per cent, respectively, 
during 1954-55. 

The’ recurrent income of the universities and 
uni colleges of Great Britain increased by 
£2,710,573 to £88,316,651, and in addition to the 
recurrent grant of £26,986,519 included im this total, 
the universities received from the in 1955-58 
non-recurrent grants totalling £7,084,866 in respect 
of capital expenditure. Of the recurrent expenditure 
of £88,038,270, an increase of 9-3 per cent on 1954—55, 


to 14-6 per cent, and in repairs 
buildmgs, at 14-7 per cent. 
Expenditure on libraries (excluding general maim- 
tenance of such buildings) inoreased from £1,852,244 
to £1,468,512. Btatistice for the expenditure on the 
libraries of individual universities and university 
colleges included in the tables of comparative 
statistics again show how far such provision is from 
being adequate to meet existing needs, quite apart 
from coping with the expansion now beginning. 


WAVE ANALYSIS 


Royal College of Science and Technology, Glasgow 


POLAROGRAM-—the plot of current against 


potential for a cell consisting of & reference 
anode and dropping 


frequently 

diffusion current and hence of the concentration of 
some molecular or ionio species in the solution sur- 
-rounding the dropping electrode. The half-wave 
potential for the reduction wave may also serve to 
characterize the reducible species. Leas commonly, 
the shape of the wave has been used for determining 
the number of electrons involved in the reduotion 
process taking place at tbe dropping electrode. A 
method is now described for determination of the 
electron number of the electrode reaction by direct 


measurement of the wave slope, and without the 
When reactions at the electrode surface are 
reversible, the shape of a polarographic reduction 
wave is described by the equation put forward by 
Heyrovsky and Ilkovio! ~ 
RT I : 
B= Bip ny 


(#1), represents the half-wave potential in volte, J is 
the current at any point on the wave, and Ig is the 
fmal diffusion current.) Such waves have been 
analysed by plotting- log I/(Ig — I) against E for 
pointe on the wave, and the number of electrons is 
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Fig. 1. Polarogram from a 4 x 10 df solution of thallous ron 

in molar tartario acad. Construction lines show the three tangents 

and the significance of the potential increment ( AF). The soale 
shows the current parameter + 


diffusion coefficients of reduced and oxidized species, 
and slow rates of reaction at the electrode surface. 

For the greater part of the current morease, a 
normal polarographic wave approximates closely to 
the tangent at the half-wave pomt; and valuee of 
E and I for the graphing procedure are mainly taken 
from this portion of the wave, which is nearly hneez. 
The equation of this tangent is most readily found in 
terms of a current parameter $, which is the difference 
between the current at any point and that at the 
half-wave point, expressed as a. fraction of half the 
final diffusion current. 


. L— fla 


SUM 
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Ig-—I 
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At the commencement of a wave + = — 1; at the 
half-wave point 4 = 0; and on completion of the 
wave += + 1. In the equation due to Heyrovsky 
and Ilkovie, the logarrthmio terms may be expanded. 
146 J. A $5 7 
At the half-wave point, where i = 0, the tangent to 
the wave is described by the equation: E = Ein — 
2XBRT|nF. From the commencement of the wave 
(I = 0, + = — 1) to the completion of the current 


(AE) described by this tangent is — 4RT/nF volta; 
at 18° O., AB = — 0-1003/n volte. Thus the electron 
number of the reduction proceas 18 inversely propor- 
tional to this potential morement. 

Fig. 1 shows a polarogram obtained from a solution 
of thallous ion, 4 x 10-* M in molar tartaric acid. 
Construction lies illustrate the significance of AH, 
and the current parameter 1. 

The most satisfactory method-for measurement of 
electron number 1s to compare the potential incre- 
ment over & wave with that measured similarly for & 
reduction of known electran number, for example, 
that of thallous solutions. This procedure tends to 
compensate for errors in the drawing of the half-wave 
tangent. 


Ion AB (volis) ABn|AE 
Ti* 0-120 10 
Pot 0 066 1:8 
pie 0-045 28 


The validity of this procedure is indicated by the 
tabulated regulte, which were obtained from measure- 
ments on solutions, in molar tartane acid, of Tit, 
Pb*+ and Bi**, each approximately 4 x 103 M. 


1 Heyrovsky, J., and IIkovie, D., Goll. Oseoh Chom. Oom., 7,198 (1985). 


ELECTRICAL DETERMINATION OF COLD HARDINESS IN 
TRIFOLIUM REPENS L. AND MEDICAGO SATIVA L. 


By C. G. GREENHAM and H. DADAY 
Commonwealth Sclentific and Industrial Research Organmation, Division of Plant Industry, Canberra 


Ea determination of cold hardiness, or oon- 
versely cold injury, is of considerable interest to 
lant breeders, The aim of our investigation has 
foci to develops raoin ocala chi Gon Do eed 
for establishing differences in cold hardiness between 
strains and between individual plante, particularly of 
certain forage legumes. 

By cold hardiness we understand the ability of & 
-plant or strain to withstand temperatures below 
ee punt woe miaa subsequent iue. In 
spite of the work that has been done on the subject, 
no physiological test is currently in use for determ- 
ining differences in cold hardiness between plante of 
the same variety or strain. The test devised 


- Dexter e al. appears to be useful only for ini 
differences between strains. AP ie 
after freezing is used as the criterion of hardiness in 
breeding 5. We use the term ‘oold 
hardiness’ rather than ‘cold resistance’ so that we 
can use the term resistance to mean electric 
resistance. 

The subject of cold hardiness was reviewed by 
Levitt‘, who points out: (1) there is more than one 


kind of cold injury ; (2) cold hardineas depends on 
the season; (8) there are several independent Men- 
delian factors responsible for cold hardiness; (4) 
hardy plante often possess relatively amall cells ; and 
(5) the factors of hardiness and small cell size can be 
separated by breeding. These facta have been kept 
in mind for the following inveetigation. In par- 
ticular, we have been concerned with developing a 
method for measuring total injury resulting a 
suitable cold treatment, rather than with measuring 
one or more factors responsible for cold hardiness. 
Work on the determination of injury caused by 
poisons’ suggested that the same test should be 
satisfactory for determining frost injury. The tissue 
under test is impaled on two needle tips (for example, 
- lj mm. long and 5 mm. apart), and the electric regist- 
ance of the tissue is then measured at 1 ko./s. (Er) 
and at 1 Mo./s. (Rar). The electrical resistance index 
Brr|Egr, x 100 is taken as the criterion for injury ; 
as was shown in the course of the present experiments, 
the magnitude of this index decreases with increasing 
iod of freezing or with increasing severity of 
ing, becoming approximately 100 at death. The 
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Table 1. ARE eran TADEL VOCUM TOX HoorrENI Or 


repens, WITH AND WITHOUT COLD 


| ees -BBE 
Ex 
| 


Fee Taris aro MMOL 0-3 planie. The vanation in 
values from to is attributable to ride oed 
tho rate of af the 


* Significantly leas than value vertloally below it est 
( < 0 001 


$2 m aa 

















arithmetical factor of 100 is included in the index 
for convenience. 

Luyet* showed that in sliced healthy tiasueg, Rr» 
was considerably greater than Ray, and that Rrr 
decreased with increasing injury, until at death it 
had ap tely the same value as Rar. However, 
he did not suggest the ratio of Rrp|Rgr a a criterion 
of vitality, or conversely of injury. The rationale 
behind this ratio as the criterion 1s that in healthy 
cells the impedance of the plasmalemma is mainly 
responsible for the high values of Hr», but has 
essentially no influence on the magnitude of Rpp. 
With increasing mjury the mmpedanoe of the plasma- 
lemma falls and becomes negligible, affecting the 
magnitude of Rrr but not of Rar. Advantages of 
using the ratio Ryr/Ryy in the above index are: 
(1) variations in Ry» are found to be at least partially 
cqmpensated for in the same plant sample by oor- 

ing variations in Rgp; (2) the magnitude of 
the ratio or index is easentially independent of cell 
size and therefore of the number of cella between the 


or strains. The material 
non-winter-hardy and 
winter-hardy ecotypes or strains of T'. repens and 
M. satwa. The planta were grown under field oon- 
ditions at Canberra, and measured during winter. 
They were removed from the fleld, the roota were out 
off 4 in. below, and the stem 2-3 m. above, the plant 
crowns. Plant material thus p was given a 
pretreatment of 2 hr. at 2° O., was left for 8 hr. at 
— 8? C. in a refrigerator, then for one hour at — 9* 
.C., and then kept in sealed vessels at 20? O. for 
17. hr. before measurement with the apparatus 
described by Greenham*. Oontrol material was kept 
at 20° throughout, without any freezing treatment. 
Four readings were made on each crown of T. repens 
and six to eight measurements on each crown of M. 
sativa. The mean value for each crown, was used 
. for statistical analyses. The meesurementa were 
made on the crowns as that material was the least 
variable. 
` Measurements were made on ecotypes of T. repens 
from extreme‘ geographical regions of Europe. 
Table 1 shows. that, for the treated planta, the mean 
for ‘a Mediterranean population is significantly leas 
than that for a north 1 European population (p < 
0-001). / 
We interpret this as showing that the former 
prede mee to ice dum de m 
areover, Table 1 shows that a slight but significant 
difference in resistance index value can occur between 
ragged aca to frost in the fleld durmg winter 
At this stage we*oannot say if this 

difference is due to frost injury in the field. 
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The strains of M. sativa used were the «Hunter 
River strain (Australjan) and Ladak and Canadian 
creeping-rooted strains, the two latber obtained from 
the cold winter regions of North America. After 
treatment the mean reaistance indéx value was 200 
for the cold-susceptible Hunter River stram, and 470 
and 480 for the oold-hardy Ladak and Canadian 
oreeping-rooted strains, ly. The differance 


between the cold-susceptible and oold-hardy strains 
is ruben cud signiflcant « 0-001), but the erenoe 
between Ladak and creeping strains is not 


significant. The mean resistance index value for the 
control planta (without any artificial cold treatment) 
did not indicate any signifloant difference (Hunter 
River 523, Canadian creeping-rooted 566). There 
were insufficient Ladak planta to be included in the 
teat of controls. 

We therefore conclude that the resistance index 
method can be used for the rapid discrimination of 
oold-suseeptible and cold-hardy strains (two assistants 
can measure 120 planta in 8 hr.). A particular con- 
venience of the test is that after measurement the 
crowns can be planted out to test for recovery. 

A note may be added concerning the claim that 
the strains or a hoes used are cold-susceptible or 
oold-hardy as has indicated above. From the 
nature of their originàl climates, there is every . 
reason to regard the north Huropean populations of 
T. repens as considerably more cold-hardy than 
Mediterranean populations. Moreover, it is reason- 
able to expect a correlation between the cold-hardi- 
neas of the crowns and that of the stolons. . In fact, 
the cold-treated stolons of the plants used for Table 1 
were planted out after the test on the crowns. More ` 
than 50 per cent of the twenty stolons from the 
treated north European population recovered, where- 
as none of the twenty-two stolons from the treated . 
Mediterranean population recovered. Other experi- 
ments have shown that there can be 80-100 per cent 
recovery from any untreated population (even with 
untreated plants, a few may not recover from being 
transplanted). : 

As regards M. saisca, the Hunter River strain was 
derived from the very cold-susceptible Provence 
strain’, and has béen continuously grown in the mild 
winter region of Australia. The cold-hardinees of the 
Ladak and Oanadian creeping lucerne has been 
described by Heinrichs*. In addition, we have found 
by the Dexter test that, the Hunter River lucerne is 
more injured by cold treatment than either of the 
two Canadian strains (p < 0:001) and that there 
was no significant difference between the Cenadian 
strains. 

Effect of tmoreasng cold treatment and distinction 
between, individual planis. The material (T. repens) 
was dug from five different localities at Mt. Kosciusko, 
all within & radius of & few miles and as close aa 
possible to snow. The material was brought to 
Canberra in paper bags in a metal container. Material 
from each locality was divided into five different 
groups, four of which were given the same 
ment as before and then subjected to — 6° O. for 
1, 2, 4 and 8 hr. (the 0 hr. groups were kept in sealed 
jars at 20° O. and had no pretreatment). After 
treatment, measurements as described previously 
were made on the stolons and'also on the crowns 
when present and large enough (the planta varied 
considerably in size). After measurement, the stolons 
or stolons with crowns attached were planted out 
and checked for recovery five weeks later. 
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Table 2  OGKxXLLTIOX MWEN RGRIELNCR DEDXX AND RROOVERY ave Various OOD TEXLTYEKTR APFLIND To BTOLONS OF T. lepers 
(APPROXIMATELY 50 PLANTS PIR LOCALITY) 














Treatment effeot highly significant (p < 0-001). 


An analysis of variance (Table 2) was carried out 
on the stolon resistance index readings for the five 
populations subjected to various oold treatments. 
The treatment effect is highly significent (p < 0-001) . 
and the location effect is also signifloant (p < 0-05). 
These results show that increasing the length of cold 
treatment causes greater injury to the plants and 
that there is a progreasive and corresponding decrease 
im resistance index values. Covariance analyses of 
the angular transformation of the percentage sur- 
vival on the resistance index indicate that the 
relationship between survival and index is highly 
aignifloant (p < 0-001). There is no significant 
residual variation between places in percentage sur- 
vival when the differences in resistance index are 
taken into account. This suggests that the factors 
responsible for the differences in resistance index 
between locations are similar to, or identical with, 
the effecta of exposure to cold in the experimental 
arrangement. The results:for the crowns were frag- 
mentary. The ion coefficient of mortality on 
resistance index, while not significant, was more than 
twice that for the stolons. 

The analyses so far considered are the effects of 
treatment and localities on resistance indexes and 
mortality for populations of plante. Of. greater 
prania acta De aucem Perd paene. 
recovery from cold injury for plants which 
subjected to the same test conditions. For this 
purpose the resulta were regrouped, within treat- 


Table 3. EIGREPAION OONFTICIERTS OF STOLONS AND ROWN ANALYSES 
OY T. repens 








Location affect significant (p < 0 05) 


menta, into clames according to the resistance index. 
Locations were ignored because of the finding of the 
covariance analyses. For each class the percentage 
survival was calculated and a regreasion of trans. 
formed percentage survival on resistance index 
determined. A limited number of plant crowns was 
included in the recovery test. Twenty-five plant 
crowns received the 8-hr. treatments and they 
exhibited resistance index readings in the range 
115-245; all failed to recover. Nine crowns were 
included in the control group, with resistance index 
readings in the range 882—585 ; all but one recovered 
within a few days. Withim the other three treat- 
ments, there were sufficient crowns or sufficient range 
in recovery for statistical analyses to be carried out on 
only the 2-hr. treatment (with total of 17 crowns). 

Only the regression of mortality on resistance ratio 
for crowns with 2-hr. exposure to cold was significant, 
but the coefficients are constantly positive. 

Despite the limited amount of material and the 
variability in its size, there is good indication that 
the itude of resistance index of a crown after 
cold injury gives a measure of the probability of 
recovery. (The resistance index method has also 
shown promise for ining the injury caused by 
drought—Greenham and Morley, unpublished.) Other 
experiments also suggest that it is preferable to 
make on the crowns rather than on the 
more variable stolons. Further investigations are 
planned. 

We are indebted to Mr. G. A. McIntyre and Mr. 
M. L. Dudxinski for the statistical analyses. 
` Dexter, 8. cg ufiimgham, W. E., and Graber, L. F., Plant Phyno., 
2 Wit, F., Proc. 6th Int. Grassland Cong., 1607 (1052). 

* Amirshahi, M. C., and Patterson, F. L., Agron. J., 48, 181 (1956). 
* Levitt, J. of A On&o& 


* Greenham, O. G., Aus. J. Biol. Soi., 18, No. 2 (In the prosa). 
* Luyei, B. J., J. Gen. Phywiol., 15, 283 (1981). 

‘Willams, W., J-Brit, Grassland Soc., 5, 118 (1950). 

* Heinrichs, D. H., Com. J. Agric So , 34, 109 (1964). 


THE VITAMIN-SPARING ACTION OF SORBITOL 


By T. B. MORGAN and Pro. JOHN YUDKIN 
Department of Nutrition, Queen Elizabeth College, University of London 


N the M p &beenoe of dietary carbohydrate, 
rate are able to survive without thiamine for many 
months! As little ag 5 or 10 per cant of glucose in 
the diets leads to polyneuritis and death. It seems 
that signs of thiamine are due to the 
products’ of perverted carbohydrate metaboliam.!, 
and we might look upon dietary carbohydrate as a 
toxio substance, the antidote to which is thiamme. 


It occurred to us that these observations might 
allow us to determine whether a given dietary oom- 
ponent was or was not metabolized aa 
carbohydrate. In particular, we tried to resolve the 
uncertainty concerning the metabolism of sorbitol. 
It turned out that we were not able to do this, for 
our results revealed a remarkable effect of sorbitol 
on intestinal synthesis of B vitamins. 
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Table 2. Mrrmof OF BoxartoL 
When we gave sorbitol to rata at levels of up to or OX WXIGHT OF ALZNENTAEY CANAL. 


20 per cent of the carbohydrate-free diet without 
wae ee a 
do MM gaming wean The same amounts of 
PU eu) MM OS magn Tegak in edie Rad aeaio 
In 5-10 weeks. receiving 
Jm. Gan ad d ee I 
dim cena aia car ae 
diet (Table 1). 


Table 1. HYFECT oF BORNMOL OX GROWTH AXD BUXYIYAL OF RATS 

^ The t Segun with piebald rais, aged 47 days 
was , 1 , 

four in each . Diets contained 5 oes salts were 

supplemented with all vitamins E mhe 

free diets contained casein 80 arachis oil 15 per cant; in 


ie other diets P pac omit or 1 eran 
the same amount of casein 


ar at 

(days) 80 days (gm.) 
> 80 
57 
> 80 
> 80 
48 
»80 





glucose 
5 per oent sorbitol 
Oarbohydrate-free 
10 per cent 
10 per oent sorbitol 








We added sorbitol to thiamine-free diete oon- 
taining ene. When added to diete containmg up 
to 40 per cant gincose, 10 per cant sorbitol gave at 
least as good growth as when added to carbohydrate- 
free dieta. ` 

These effects might have been due to thiamine as 
a contaminant of the sorbitol. This was unlikely, 


cue ee ede en IPC Nevertheless, 
we have assayed it for by the thiochrome 
method and could find none. 

A second possibilty was that the sorbitol produces 
& change in the intestinal flora of the rats, so that 
thiamine is synthesized and is available to the host. 
We believe that this is what in fact occurs. The 
evidence is: (1) Sorbitol has s profound effect upon 
intestinal function. Rata put on to a diet containing 
80 per cent or more of sorbitol develop severe diar- 
rho& and may die. With 20 per cent, a transitory 
di&rrho develops, after which the amount of 
sorbitol may slowly be moreased to 50 per cent with 
no further ill-effects. (2) Rata fed sorbitol for a few 
weeks develop owce. With 30 per 
cent dietary sorbitol, the weights of the owc& are 
three times as great as those of the control animals 
(Table 2). The contents are equally increased, and 
are much more fluid. There is less increase in the 
weight of the large intestine and amall mtestine, and 
no change in the weight of the stomach. (8) The 
tissues of rats surviving on thiamine-free diets with 
sorbitol contain more thiamine than those of rats 
moribund on thiamine-free diete with glucose. Thus, 
thiamine i$ being made available to the tissues, 
though not from the diet. 

We are now examining the intestinal flora to see 
what differences are induced by sorbitol We are 
i ee is 
bitol, may render animals independent of dietary 
thiamine. Finally, we are examining the possibility 
that nutrients other than thiamine may be produced 
by the administration of sorbitol. 

We have so far begun an investigation to see 
whether sorbitol can make animals independent of 
dietary sources of other vitamins of the B group. 
Binoe it will take some time to investigate these 
singly, as we have done with thiamine, we began 


. 





IN MOH 





r- 


Wot weight (gm.) | 




















puse MMO ior anil perii D ori 
most or all of the B vitamins were omitted fram the 
diet. By this means, we hoped that the candition of 
the animals would give us & clue as to which of the 
vitamins were not being provided by the action of 


an experiment, per 
cent sorbitol with only choline and inositol of the B 
group. That is, they were not given thiamine, ribo- 
flavine, nicotinic acid, pyridoxine, pantothenic acid, 


Days on experiment ~ 
Fig. 1. "mer of mention on growth pt ráis on ritamin B-deflcisnt 


tained 5 cent 16 oent arachis oils 30 per cent cassia. 
mant rats 40 cent soros. per 
tal D: M and K; and DO and 
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We have changed over the diete of some of the 
animals reoeiving.or not receiving sorbitol. The 
change to sorbitol resulted in & prompt increase in 
weight, as if the in microflora the B 
vitamins occurred idly (Fig. 8). The change from 
a sorbitol-containing diet to one without sorbitol, 
but with vitamin B,, produced no effect for a few 
days, and then led to a fall in weight (Figs. 3 and 4). 
This does nob necessarily mean that the microbial 
change is lees rapid than that occurring when the 
dietary change ig in the opposite direction. It could 
be explained by the time taken for the vitamin oon- 


aa 











Days on experument 
Fig. 2 Iffoc of aopbitoFon grow tof rats on. vitamin B-doñoserit 


ree aio bald Fata I udi OOD. A, dict as 
RID itental diot in Ben. 1s E detas A; but with no choline 





Days on experiment , 
Fig. 3. Hffect of ohange of diet ^ 
Each IW Tni Ar: of one antmal from .1 
(Fig. 1). At rh Urea dhe, Tek of ro inte E 
ther group. The diet of the 
two remaining rata in each group was unchanged 
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100; 
Wowk eunana Mr 
80 100 120 140 
Days on experiment 
Fig. 4A 
240 
220 
200 
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P. 





100 120 140 
Days on experument 
Fig. 4B 
Fig. 4. proot of bene of dio 


Eaoh curve ropresenis aage o e i fron. eae 
(Fig. 2). A the sortutol-containmg diet of 
of the three rats in each was changed to the sorbitol- 


tree diet with lamine, 4, diet with ohotine and tnoettol B, diet 


eec: in the tissues to fall to an inadequate 
leve 

Thus, the administration of sorbitol appears to 
make an animal independent of dietary sources, not 
only of thiamine, but also of the other vitamins of 
the B group. We know of no similar report of a 
substance which oan lead to intestinal synthesis of 
much of, if not all, the required amounts of all the 
vitamins of the B group. Our of further 
work includes a study of the effect of sorbitol on 
intestinal synthesif of vitamins in man. 
1 Banerji, G. G., and Yudkin, J . Bhoshem. J., 38, 530 (1942). 
t Yuan, J., Biochem. J., 48, 608 (1051). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communications. 


Evidence for the Formation of a Labile 
Phospnolipoprorein during the Clotting 
Platelet-rich Plasma 


-WuxN plasma conteining platelets clota at 87° C., 
the adenosine triphosphate in the platelets rapidly 
breaks down; ea ee ee 
serum}. Tt has now been found that uring clottmg 
an increased amount of phosphate becomes bound 
to protein. The phosphate seems to come partly 
from platelet adenosine triphosphate and y from 
phospholipid. One of the experiments which demon- 
strated this was as follows. i 

All glassware with which blood or lasma came 
into contact before was was treated 
with gilloone. 80 ml. of human blood was obtained 
from an arm vein and mixed with 1-6 ml. of 19 per 
cent (w/v) sodium citrate. The blood was centrifuged 
at 500g for 20 min. at 1°O. 30 ml. of plasma was 
obtained, containing 4-2 x 10* plateleta/mL 

The plasma was dialysed for 24 hr. at 24°C. 
against 5 litres of Krebe’s bicarbonate solution which 
was modified so as to contain no phosphate. The 
solution contained 20 ml. of 19 per cent sodium 
citrate per litre and it was gassed with a mixture of 
85 per cent oxygen and 5 per cent carbon dioxide. 

15 ml. plasma was centrifuged at 25,000g for 
20 mm. at 1°O. The sedimented platelets were ex- 
tracted as described below. 

Two series of glaas tubes were prepared. These 
tubes were not treated with silioone. The tubes of 
the first series contained 2:5 mL of platelet-free 
Plasma and those of the second series 2-5 mL of 
platelet-rich plasma. The tubes were incubated in 
a waier-beth at 87°C. 0.06 mL of M calcium chloride 
was mixed with the plasma in each tube. Clotting 
ee ee eee eid 
after 10 min. in the platelet-free plasma. 0, 4, 8, 16 
and 82 min. after adding the calcium chloride, 1 ml. 
of ice-cold 40 cent trichloracetic acid was added 
to one tube of each series. The tubes were cooled 
in ice-water and the contents were dispersed. 

The tubes were centrifuged at 3,000g for 10 min. 
at 1*O. The supernatant solutions were retained 
and each itate was extracted with 10 per cent 
(w/v) trichloracetic acid and then twice with water. 
The extracts were added to the first supernatant. 
The solutions were analysed for total phosphate, 
inorganic phosphate and organio phosphate which 
waa hydrolysed in 10 min. in N hydrochlorio acid at 
100° O. (‘10 min. phosphate’). The ‘10 min. phos- 
phate’ extracted from dialysed platelet-rich plasma 
by trichloracetic acid is almost wholly derived from 
adenosine tri in the platelets (unpublished 
results). Phosphate was determined by the method 
of Berenblum and Ohain*. 

The itates were dried in a vacuum over 
phosphorus pentoxide. They were extracted twice 
with a mixture containing 2 parts of chloroform and 
1 part of methanol. The extracts were washed by 
the method of Folch? and the extracts and washings 
were analysed for total phosphate. The residues were 
dried and resuspended in water. Samples of each 
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Phosphate (agin. /ml. plasma) and nitrogen (mgm./ml. plasma) 
lnoreaso 





suspension were analysed for total phosphate, and 
for nitrogen by the micro-Kjeldahl method. The re- 
sults are shown in Fig. 1. 

When the plasma clotted in the presence of platelets, 
the phosphate which could not be extracted from 
the residue increased by 4-7 pgm./ml. after 
8 min. and then decreased. -The nitrogen m the residue 
increased and decreased at the same time. These 


plasma, 
plus methanol decreased by about 2:8 ugm.[ml. 
plasma. The last figure is lees accurate because the 
amount of phosphate in the lipid extract was large 
(89 gm. [mL plasma) compared with the changes which 
occurred during clotting. - 


since plasma 
contains no nucleic acids and platelets contam only 


small amounts‘. Therefore the results that, 
when platelet-rich plasma clote, in amounts 
of phosphate become bound to and that the 


phosphate comes from phospholipid, and from 

adenosine triphosphate in the platelets. It seems 

a & phoepholipoprotein is formed which is after- 
wards broken down. 

The rate of formation and destruction of the 
phospholipoprotein observed in this experiment is 
very similar to the rate of formation and destruction 
of ‘thromboplastin’. Ib is known that little ‘thrambo- 
plastin’ is formed unless fresh platelets are ts. 
The results suggest, therefore, that plasma ` 
plastin’ is & phospholt which is formed 
during clotting when platelets are present. The 
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formation of the phospholipoprotein may involve 
adenosine triphosphate in the platelets. 

This work will be reported more fully elsewhere. 

-.. . » @ V. R. Bory. - 
Nuffield Institute for Medical Research, 
University of Oxford. 
May 17. 

1 Born, G. Y. R., J. Pkynor., 188 61, P (1950). 
Chain, H., Brochem. J., 38, 205 (1938) 
, and Bloene-Btanley, G. H, Fed. Pros., 13, 200 


Ward, H. A, Biochem. J., 04, 747 (1950). 
B. M., and Pinniger, J. L, Brit. J. Heematol., 8, 139 


Effect of Cerebral Lesions upon 
Cstrus in Ferrets 

NUMEROUS clinical and experimental observations 
that have been over the past fifty years 
have led to the concept that the hypothalamus is 
the seat of specific nervous centres which subeerve 
& variety of visceral functions. Among these are 
supposed to be ‘sexual centres’ which control : 
(a) the release of luteinizing hormone’; (b) all the 

otrophio functions of the pituitary"; (oc) ovula- 
tion ; (d) of sexual behaviour*’; (e) the 
inhibition of follicle-stimulating hormone**. 

The location of some of these centres 
varies with different authors, and the same hypo- 
thalamic nuclei have been endowed by different 
writers with the control of completely different 
visceral functions (see Zuckerman”*). 

The following observations refer to the suggestion 
that the anterior hypothalamus of the ferret contains 
& centre which inhibits the production of follicle 
stimulating hormone during the anoetrum. This 
i the observation of Donovan and 
v.d. Werff t. Boech** that bilateral lesions made 
during the winter in this pert of the hypothalamus 
result in the precocious appearance of cetrus. | 





Bilateral lealons in the thalamus of a ferrei. x 13 


Wig. 1. 
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40 


30 


10 





Fig. 2% Onset of cirus ın control (peeked line) and experimental 
(fall Une) animals 


Bilateral electrolytic lesions were made with the 
help of a stereotaxic device either in the thalamus, 
the caudate nucleus or the fornix of fourteen mature 
female ferrets between 20 and December 
18, 1956 (see Fig. 1). A current of 50 m-.amp./sec. 
was used, except in the case of three animals, when 
30 m-amp./sec. were passed. A single pair of lesions 
was made in all cases except one, in which three were 
made. The lesions were between 1 and 2 mm. in 
diameter. 

Control operations were made in ten animals, in 
which the electrode was inserted into the bram 
substance and withdrawn without & current having 
been passed. j 

Information about the normal time of onset of 

cestrus in intact animals was provided by the records 
of 145 ferreta kept in this laboratory over the pre- 
ceding ten years (including 8 during the current 
season). 
i Fig. 2 shows that œstrus occurred much 
earlier in both sets of operated ferrets than in 
the unoperated animals. Its onset. was 
accelerated in anımals in which the electrode 
was inserted without a current being passed, 
as well as in animals in which a current was 
passed. In this respect there was no constant 
relation in the time of onset of estrus between 
any individual ferret bearing lesions and the 
corresponding control-operated animal. Nor 
was the speed with which cstrus occurred 
correlated either with-the date of operation 
or with the size, position or number of the 
lesions. 

These resulta suggest that the acceleration 
of cestrus following operations on the brain 
provides no justification for assigning any 
specific sexual or reproductive function to any 
part of the brain of the ferret. In particular, 
they show that the fact that œstrus may be 
accelerated when lesions are made in the 
anterior hypothalamus provides no more 
basis for positing the existence of a sexual 
centre in that part of the brain than the 
present experiments do for the view that such 
a centre exista in the thalamus or caudate 
nucleus. The ility that the aoooleration 
of cetrus following intracranial operations 
may constitute a form af non-specific stress of 
the kind which leads to precocious puberty m 


548 


the rat (for example, Mandl and Zuckerman!!") ig 
now being investigated. 
J. HunnuaT 
S. ZUOKSRMAN 
of Anatomy, 


Department 
University of Birmmgham. ' 


1 Hillarp, N. A., Ada Endocrin., 8, 11 (1949). 
1 Dey, F. L.. Anat. Rs., 87, 86 (1043). 
* Haterius, H., and Derbyshire, A. J., Amer. J. Physiol., 119, 329 


* Haris, G. W., J. Physiol., 107, 418 (1937). 
*Qritahlow, B. V., Anat Rao., 137, 288 (1967). 
* Dempsey, U. D., and Bloch, D. M. R., J. Jowepiesci B, 9 (1539), 


* Brooker, 7. AL, Dey, Y. L., and Ranson, 8. W 
' B. T., and v.d Werff i. Bosch, J. Physiol., 133, 57P 
M 


'Donovan, B. T. and v.i Werff t Bosch, 3rd Int. Oongr. Anim. 
Reprod. Cambridge (19565). 
™ Zuckerman, B., rba Foundaio Call. Rndoerin., 8, 861 (1968). 


u Mandl, A. ML, and Zuokerman, 8., J. Indeorin., 7, 351 (19051). 
1 Mandi, A. W., and Zuckerman, 8., J. Bnueoorin., 8, 357 (1052). 


Utilization of Carbohydrate Metabolites 
by Rumen Micro-organisms 


HmRsHnBHBGMBR e Gl have recently published 
observations concerning the $n vitro study of the 
utilxation of carbohydrates and carbohydrate mete- 
bolites by rumen micro-organiams. Usmg a basal 
salt medum with an moculum of sheep rumen liquor 
and a 24-hr. incubation period, these Worker 
determined, $n£er alia, the volatile fatty acid 
tion from pyruvio acid and lactic acid and o 
the following resulta (Table 1). 

In somewhat smniüar studies in this laboratory 

ing results were obtained which are shown 
in T 2. In this work the general procedures, 
except for the determination of volatile fatty acids, 
were those of Barnett and Reid". The basal salta 
medium was that described by a ai.* ; 
substrates were added to & concentration of 7-7 mgm./ 
ml; anserobic conditions were maintained by 
pesing carbon dioxide through the incubetion 
mixture at 39° for 72 hr.; the mitial pH was 6-7 
and seldom fell below 6:5 but was adjusted when 
neoeesary to the initial value twice every 24 hr. by 
the addition of N sodium carbonate; the rumen 
liquor used m this work was obtained from fresh 
slaughter-house rumens and maintained at 37? 
during transport to the laboratory, where it was 
strained through muslin before use; volatile fatty 
acids were determined on steam distallates from the 
mcudc rumen: by- the technique, of Jamee send 
Martin‘. 

From the above information the following obser- 
vations may be made: (l) Acetic acid is produced 
in greater amount than propionic acid from pyruvate, 
whereas propionic acid is the chief acid derived from 
lactate—in our experiments the exoees. was very 


Table 1. PRODUCTION OF VOLATILE Farry AGIDS OBTAINED BY THE 
INKOURATION OF PYR Laomo AOD, 





NATURE 


September 14, 1957 


Table 2 PRODUCTION OF VOLATILE FATTY ACIDS OSAIN ED EX THE 

INCUBATION OF PYRUYATE, LAOTATE AXD œ 

SOLE ADDED CAK»2ON B 

LQiQUOR/MINERAL ALT MEDIUM a? 
. OF CARBON 


VoL 180 


FOR 72 HR. WIH A Rom 
0:7 AXD 30° IX AN ATMOSPHERE 
a 











great. (2) Pyruvio acid and lactic acid differ also 
with respect to butyric acid production, but m each 
case the total amounts of C,-C, volatile fatty acids 
uoed are similar. (8) a- gives a 
ow total production of volatile fatty acids, mainly 
aoetin anid DFODIOR US aide 

To explain the above observations, ıt may be | 
recalled that in Propionibacteria it has been sug- 
gested that propionic acid is formed from succinic 
acid by decarboxylation’. There is evidence! that 
succinic acid may be produced from intermediates 
such ag lactic acid or pyruvic acid in either of two 
ways: (a) by conversion of vio into oxaloaoetio 
acid and thence through and fumarate into 
sucomate ; (b) by condensation of acetate (derived 
from pyruvate) with oxaloacetate to yield crtrate and 
henoe through the steps of the trioarboxylio acid cycle 
to give succinate. A modification of the latter process 
might involve the recently described glyoxylic acid 
cyale (Kornberg and Krebs"), according to which the 
citrate will yield succinate and glyoxylic acid; the 
latter, by condensation with acetate, will yield malate 
and thence oxaloacetate to continue the cycle. 

The characteristic feature of route (a) is that it 
involves the reduction of fumarate to succinate by 
enzyme catalyses the interconversion of succmate 
and fumarate reversibly and 1s inhibited by 
malonate’. 

A preliminary experiment in the present work has 
indicated that production of propionio acid from 
laptate is very substantially reduced if malonate ig 
present, and so it would appear that in our experi- 
ments route (a) ie important in the production of 
Propionic acid, a result in general agreement with 


ability of the cells to a- 
Tt is to be observed that when lactate is used as 
substrate in these ta as opposed to pyruvate, 


the conversion of to pyruvate under the 
influence of lactic acid dehydrogenase mvolves the 
formation of reduced di idme nucleotide 
and a supply of this is required for the reduction of 
oxaloacetate to malate and (mdirectly) for the reduc- 
tion of fumarate to suocmate. Thus it is not surpris- 
ing that in the anaerobic conditions of the experiment 
the ratio of propionate to acetate is greater with 
lactate than with It has been 

by Fitz’ and by von Freudenreich and Orla Jensen!* 
that lactic acid (3 moles) may undergo dissimilation 
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to propionic acid (2 moles) and acetic acid (1 mole). 

In the &bmenos of a detailed mechanism, this reaction 

may be regarded as a summary of the overall process 
here. i 


The acetate formed under the anaerobic conditions 
of our is hkely to be produced from 
pyruvate hydrolytic fission into acetate and 
formate rather than by the oxidative decarboxylation 
characteristic of aerobio tissues. ‘ 


These ideas are summarized in the following scheme: ` 


nen D arre 


A ER — Acetato — Formate 
d [e (CH, and/or 00) 
Pomc 
^ ino ye 
Propionate 


(the late) A. JoHN Q. BARNETT 
ML G. C. M. Dow 
Division of Agricultural Biochemistry, 


Department of Biological Chemistry, 
University of Aberdeen. 
June 28. 
1H ) d. V. Qline, J. HL, and Tymik, W., 


Accumulation of a Stable Phosphorus 
Compound in Glycolysing Insect Muscle 


Iw isolated metathoraxes of the cockroach Pert- 
planeta americana, 85 per cent of the mass of which 
is formed by the thoracic muscles, changes in various 
fractions of acid-soluble phosphorus compounds were 
followed during hes ce of the preparations to 
anoxia. It was fo that in such conditions there is 
a rapid breakdown of the labile phosphorus com- 
pounds, namely, arginine phosphate and adenosine 

hosphate!. At the same time, however, the level 
of morganic phosphate did not increase significantly ; 
on the contrary, in many cases it showed a tendency 
to decrease. As the total acid-soluble phosphorus 
did not change at all, these facte indicated an accumu- 
lation of some stable phosphorus und during 
anaerobiosis : this compound was found to be stable 
even to prolonged acid hydrolysis (three hours in 
normal acid). 

To obtain some information about the nature of 
this compound, thé trichloracetic acid extract af the 
. muscles was subjected to fractionation by means of 
the salta of alkaline earth metals’. For this purpose 
sir hemi-metethoraxes weighing about 0-6 gm. were 


combined, the symmetrical halves serving as control. . 


The stable ester formed in anaerobiosis was found 
quantitatively in the barium soluble — alcohol insol- 
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Table 1. BTiHLE PHOSPHATE Harare IN OOCKROAOH MITATHORAXE 


Phosphorus pea ve in 





Siaga 


Gloarol equivalent to 
the inorease in phos- 








gm.) 





UH 
ze H 








uble fraction. Its phosphate oould not be split off 
by heating in normal alkali hydroxide for three 
hours; it was, however, liberated readily by sub- 
sequent heating with periodio acid in normal sulphurio 
acid. Thus the compound accumulated during 
anaerobiosis is most probably glyoerophoephorio 
acid. The amount of phosphate split off by penodic 
acid treatment and the calculated amount of glycero- 
e e e y A es 

formation of gtycerophosphate in insect 
Ea during glycolysis is quite possible, 
activity of a-glycerophosphate dehydrogenase was 
found to be very high in this tissue’. In perallel 
experiments, during the game period of anaerobiosis, 
glycogen breakdown was found to be equivalent to 
250 + 88 mgm. per cent glucose in these prepara- 
tions; thus glycerophosphate- would constitute a 
considerable proportion of the breakdown producte, 
which would explain low yields of lactio acid in 
glyoolyming insect musclet. As glycerophosphate 
would be most probably formed by tricsephosphate 
dismutation, the oocurrence of pyruvate among the 
producta of insect glycolysis! would also be explained. 

Viowavy KunrifrA 
Zoological Institute, 
Charles University, 


Prague. 

April 10. 
1 Kubükta, V., date soc. sool. Bohemosios,, $1, 126 (1967) 
1 Sacks, J., J. Biol. Chem., 181, 655 (1049). 
* Zebe, H, ris ages 18, 68 (1054). 


1 Barron , and Tahmiman, T. N., J. Oeil. Comp. Physiol. 
$3.57 (1948) " 


* Humphrey, G. F., J. Gell. Comp. Physwol., 34, 323 (1919). 


Isolation of 2-Aminoethanesulphinic Acid 
from a Mollusc 


PAPER hic analyses of extracts fram 
Sepüfer DEA) VE virgatus ee by means 
of the iodine—azide reaction presence of 
an unusual sulphur d, pint to its isolation. 
The isolate was identified as 2-amin hinic 
acid. In 1051 Bergeret and OChategner! observed 
paper chromatographically that this compound was 
formed from cysteinesulphinio acid by the action of 
liver acetone powder. Furthermore, in 1953, Awapara 
and Wingo? isolated **8-2-ammoethanesulphinic acid 
and *48-taurine from rat liver after injection of 
"B.oysteine. 2-Aminoethanesulphinic acid, however, 
has never bean reported to be isolated directly from 
organisms under natural conditions without admin- 
istration of the precursors such as cysteinpeulphinio 
acid, cysteine or cystine. We have found that every 
trgue of this Sepifer contains this compound in 
considerable quantity. 

Shells of the Septifer were removed and the contents 
were ground in & mixer with water. The extract was 
deproteinized with ethanol, centrifuged, the precip- 
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itate separated from the supernatant liquid was 
washed with water, and the washings after deprotein- 
ization and centri ion were mixed with the 
supernatant liquid obtained above. The mixed solu- 
tion was through a column of ‘Amberlite 
IE-120' m the acid form. After washing the column 
with water, the fraction containing the sulphinio acid 
was eluted with about 1 N ammonia. The elute was 
evaporated up to dryneas under reduced pressure in 
an inert gas. The residue was then dissolved m a 
small amount of water. After removal of the in- 
soluble part, the solution was passed through a 
column of ‘Amberlite 1RO-50' previously treated 
with hydrochloric acid. The resultant solution was 
again passed through a column of ‘Amberlite I R-4B' 
previously treated with a sodium hydroxide solution. 
The latter two operations were repeated two to three 
times. By these procedures & considerable amount 
of impurity was removed. The fairly pure sulphinio 
acid fraction obtained thus was treated onoe more 
with about’ ten times as much as necessary of the 
acid form of ‘Amberlite IH-120' to adsorb the re- 
quired compound completely ; the latter was found 
only in the first effluent portion by elution with 
about 0-01.N hydrochloric acid. When this portion 
was concentrated under reduced pressure and then 
allowed to stand out of contact with air in an ice- 
box with the addition of ethanol, colourless crystals 
of the sulphinie acid appeared. ^ Approximately 
30 mgm. was obtained from 1 kgm. of fresh material 
without shells (paper hio analysis in- 
dicated that the organism contains about 150 mgm. 
Pe eco ; 

The basis of identification of the isolate was as 
follows. It gave taurine easily and quantitatively 
by oxidation with hydrogen peroxide and showed 
the same paper chromatographic behaviour as th 
synthetic 2-aminoethanesulphinio acid according 
to Awapara's method‘, 
the isolated and the synthetic compounds in tertiary 
butanol / formio acid/water (75:15:10), normal 
butanol/aceuo acid/water (4:1:1) and luthidine/ 
water (75: 25) agreed satisfactorily with each other 
and were 0-84, 0-21 and 0-19, respectively ; these 
are different from those for taurme and cysteine. 
The elementary analysis of tbe isolate was O, 21-86 ; 
H, 0.48; N, 12.88; 8, 20-84 per cent; the cal. 
culated values are C, 22:02; H, 6-42; N, 12-84; 


reacted with alkaline sodium nitroprusside, whereas 
the other two did not. 

It is very interesting that an eeaily oxidizable 
compound such as 2-aminoethanesulphinic acid should 
exist in this mollusc in relatively high content ; 
it explains the cysteine metaboliam of the organism. 

Suin’icnt BmrBuYA 
S8HunNJI Ovos 
Chemical Department, 
Faculty of Science, 
Kyushu University, 
. Fukuoka, Japan. z 
1 Fog, F., “Bpo: Tests”, 8, “Organio Applicataons" (translated by 
. B. Oesper), 164 (1051). di 
PRG); bioom. «t Piophus: dae, D, 141, IU] QST 
* Awnpara, J , and Wingo, W. J., J. Biol. Ohem., £98, 189 (1953). 
1 Awnpara, J., J Biol. Chem., 883, 183 (1953). 
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Location of Alpha-2-Globulin by 
Demonstration of Alkaline Phosphatase 
during Paper Electrophoresis 


On electropapergrams, the alpha-2-globulin protein 
peak has been shown to coincide exactly with the 
ocus of maximum non-specific alkaline phosphatase 
activity!. This enzyme may be detected during the 


non-ensymatic substrate hydrolysis). Because of ita 
broad optimum pH range, alkaline phosphatase has 
considerable activity at pH 8-6, which is most often 
used for paper electrophoresis, and & significant pro- 
portion of free phenolphthalein is coloured at this 
pH. To detect alkaline phosphatase during paper 
electrophoresis, 0-1-1-0 per cent of sodtum’phenol- 
phthalem phosphate is included in the buffer; the 
region of enzymatic activity is seén as a well-locali 
red band. At pH 9-2 the band is considerably more 
impressive in colour. Š 

The colour of the band reaches a maximum early 
in the run, which presumably means that, as free 
phenolphthalein is produced at the enxyme site, ita 
ionic binding to the enzyme is disrupted by the 
current. Therefore, for maximum sensitivity and 
brin. meesurement, the strip ia incubated after 

e run for 1 hr. at 87? C. in & moist atmosphere and 
then air-dried at room temperature. The phenol. 
phthalein colour fades during drying (in our highly 
acid city air) but may be restored by ying lightly 
with saturated trisodium phosphate. resulta 
with the original sodium phenolphthalein phosphate 
method were not lmearly comparable to those of 
more popular techniques (Cohn, O., and Wolfson, 
W. Q., unpublished work), this seems likely to be 





phthalein. For fixation it was then heated to 
utes, washed with tap AMAT to remoto 
and 


watz to proh harei p areth 
scanned to give the upper curre 


stained with 
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true of ita el modification. On the 
other hand, sera with elevated 'enzyme-levels _ 'give 
bands obviously more intense than do normal ‘pera. 
The only critical step in the method is spraying; 
free phenolphthalein is very diffusible, and care ‘must 
be taken not to over-spray. If the colour fades after 
the first spraying, one should wait until the sheet is 
again dry and then b. 

I wish to thank Dr. L Young of the 

ment of Medicine, Wayne State University 

of Medicine, whose co-operation made this study 


poesible. 
WiLnLIAM Quitman WOLFSON 
180 Waverly, ~ 


Survival of Human Circulatory 
Leucocytes in vitro: Life-span and 
Nucleic Acid Turnover 


Ir is obviously advantageous to investigate the 
metabolism of mammalian cels maintained as & 
suspension m vitro without previous damage to 
them by mechanical or enzymatic treatment. Cir- 
culatory leucocytes are eminently suitable for such 
a study, the more so because of their role in defence 
mechanisms. Most of the work done on l 
has been concerned with their morphology, the cells 
being usually derived from bone marrow and from 
pathological cases ; and cultivation has been carried 
out using some solid or semi-solid supporting medium. 
We have been able to maintain normal circulatory 
leucocytes $n vitro as a suspension for three to four 
days using a medium similar to that employed by 

et al.l. 

Normal blood donors were bled into a bottle 
containing a solution of acid-hydrolysed gelatin 
(intrinsic viscosity 0-18 dl./gm.) and heparm. Nine 
volumes of blood were taken into one volume of 
solution, bringing the final concentration of gelatin 
to 1 per cent and that of heparin to 2 units per ml. 
The sedimentation of was allowed to 
proceed for about an hour, plasma with white blood 
cells a aem and spun at 220g. The sediment 
containing all the white cells with a few remaining 
erythrocytes (2—5 per white blood oell) was diluted 
with culture medium to 15,000 cells per ul. The 
culture medium was composed of Hanks-BSimms' 
balanced galt solution fortified with 85 vol. per oent 
of pooled human serum, previously heated for 4 hr. 
at 56°0., glucose (100-300 mgm./100 ml.), sodium 
acetate (200 mgm./100 ml.), ascorbic acid (1-5 mgm./ 
100 ml.) and penicillin (50 unita per ml.). Heparm 
(0-5 unit per ml.) was also inoorporated into this 
medium: heparin appears to be essential in order to 
prevent the cells from clumping together during 
subsequent incubation. 

The suspension of cella was then pipetted into 
100-ml. conical flasks, previously filled with 7 ml. 
of culture medium; each flask contained, in 
various experimenta, fram 3,000 to 5,000 cells per ul. 
All the manipulations were carried out at 0? O. under 
sterile conditions. 

Within the first hour of moubation, some of the 
cells stuck to the bottom of the flask and then slipped 
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Table 1. GLUCOSE CONSUMPTIOX AXD CELLULAR ESTER PHOSPHATES 
DURING INCUBATION OF LEUOOCYTES 


Glucose in medium Estar- rus in oolls 
(mgm./100 mL) Tna pa pai per flask) 

















Haoh column refers to a separate experiment 
* Not done. 


back into the solution, forming an even, opalescent 
suspension. The morphological appearance and 
amoboid movements were normal, as seen in the 
phase-contrast microscope. The flasks were incubated 
at 87°C. without shaking. - 

Iife-epan. The nuclear count was maintained 
throughout incubation without marked change ; this, 
of course, is no measure of the survival of the cells. 
Their morphological appearance slowly deteriorated, 
the number of naked nuclei and lymphooyte-like 
structures increasing at the expense of neutrophils. 

The number of cels capable of phagocytosis, 
glucose consumption and the quantity of intracellular 
phosphate esters were determined as an index of 
biological activity, metabolic capacity and integrity 
of cytoplasm, respectively. Some of the results are 
shown in Table 1. The resulta for eight experiments 
are given for each consecutive day, as a percentage 
of the corresponding value at the start of the experi- - 
ment in Fig. 1. : 

It is evident that the time course of the regression 
of all three indexes follows & similar trend, from 
which the half-life of a leucocyte can be estimated 
as 36 hr.; the average life-span under these con- 
ditions tn vitro i$ therefore 25 hr. This figure agrees 
well with the figure of 48 hr. calculated by Osgood e£ 
al.1 for segmented neutrophils from human marrow. 

Phosphorus turnover. or the determination of 
phosphorus turnover, Ne,H?fPO, was added to the 
flasks, bringing the final activity of the medium to 
0-5-1-0 x 10* counts per min. per ml. Previous to 
fractionation, the cells were spun down, washed once 
with 1 per cent acetic acid in order to remove remain- 


ing erythrocytes and denatured with 10 per cent 
trichloracetic acid. The fractionation was carried 


Per oent 
#s 82 88 
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Relat ivo speolfic activity of ester phosphorus 
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out by the method of Schmidt and Tannhauser as 
modifed by Davidson and Smellie*. The ester- 
eee fraction was freed of inorganic phosphate 
y method of Rose and Ochoa*. Ph orus 
was determined by the method of Berenblum and 
Chain‘. The butanol extracts were dried on plastid 


Planchettes and counted using an end-window. ', 


Geiger-Müller counter and a conventional scaler ; the 
standard deviation of counting was kept at ar below 
l per cent. 

Table 2 shows the results obtained in a typical 
experiment. It can be seen that phosphorus is being 
actively incorporated into both ester phosphates and 
ribonucleic acid. No incorporation in the deoxy- 
ribosenucleic acid was found. 2 

Relative specific activity of ester phosphorus wag 
calculated from the ratio of ita specifloe activity to 
the specific activity of inorganic phosphate in the 
medium; the relative specific activity of ribonucleic 
acid. hosphorus was calculated from the ratio of ita 

activity to the speoiflo activity of ester 
horus. The resulta are shown in Fig. 2. 

It oen be seen that the turnover of ester phosphates 
Is relatively slow : rium with the medium 
is approached only after three to four days of incuba- 
tion. The maximum activity of phosphorus in ribo- 
nucleic acid usually does not exceed 8-4 per oent of 
the specific activity of ester horus and shows & 
peak at about the second or day of incubation. 
This is a characteristic feature of all cultures, as 
Mosa ir Pabi 3 


-: The peak of the relative specific activity of ribo- 
nualeio acid phosphorus is probably due to its meta- 


„ bolic inhomogeneity. It is interesting to note that 


~' " ^- Table 3. 
x 


PHOSPHORUS IKOORPORATION 
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Table 3. 


RXBOKUOLEIO ACID TURNOVER 














the relative specific activity of ribonucleic acid phos- 
phorüs begins to decrease at about the same time 
as the capacity for phagocytosis drops to a very low 
value. 

Summarizing, this investigation shows that narmal 


“circulatory leucocytes can survive for a few days 
.4^ viro as a suspension; that is, in a similar state 


to that in which they occur $n vivo. This o up 
new possibilities for the investigation of bio- 
chemical mechanisms underlying their role in the 
defenoe of the body. 


E J. Marno 
K. ZAKREHWBEI 
Department of Biochemistry, 
Institute of Hematology, 
Warsaw. 
1 hne, M. L., and Osgood Osgood, H. B, Ags Hees , 13, 145 
B, and Krippaehne, kL , 13, 153 
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-2 Davidson, L N., and Smelie, B. M. 8., Biochem. J., 62, 594 (1962). 


* Rose, I. A, and Oohos,-8., 
i Berenbhum, L, and Chain, 


J. Biol. Chem., 
R., 


A Difference in the Physiology of the 
Large Intestine between European and 
ndigerous Cattle in the Tropics 

A quamsrION of some importance in the tropics is 
the reason for the superior ability of the indigenous, 
humped cattle, Bos indicus (gebus), to thrive on dry, 
coarse pasture compared with the European-type 
cattle, Bos taurus (grades). The differences between . 
the two types in this respect have not been well 
defined or the causes intensively sought. Since the 
rumen microflora is readily ada: le to a particular 
diet, it is unlikely that the differance lies in the 
digestion of fibre in the rumen. Digestibility trials 
with the two types of animals have indicated that 
this may be correct and have suggested that a differ- 
ence may exist in the simple gut. 

It had already been found that there was a differ- 
ence between the fæces of the two animals when 
E. Brauwer and E. J. v. Weerden! published their 
investigations on the osmotic pressure of the gut 
contents of grades. 

We then determined freezing-point depressions and 
dry matters of the contents of the abomasum, three 
parts of the amall intestine, the cæcum and three 
parta of the large intestine in both types of cattle. 
The means of the freexmg-pomt depressions and dry 
matters, the differences of means and the signi 
of the differences are given in Table 1. These gut 
samples were taken within two hours of death from 


, twenty animals of each type selected at random in a 


Blaughter-bouse. 
The feces samples were taken from cattle in the 


The actual osmotic pressures and dry matters 


"were found to vary with time and place; but when 


samples were collected from groups of each type 


a m 
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Table 1. Femuro Poort DUPREeNIONS AND DEY MiT?L PERCENTAGE OF THE GUT CONTENTS OF B. indicus AND B. taurus 
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grazing together or near each other at the same 
time, there was always a significant difference 
between means. The means of three groups of fecal 
semples are given m Table 1. Group 1 consisted of 
samples from six steers of each type which had been 
grazing together for several months. Group 2 was 
& repetition with this herd a few months later, and 
the blood samples were also taken from this herd. 
Group 3 was made up of ten fæces samples from a 
herd of each type grazing near each other at the 
same time on similar pasture. 

Differences in freexing points and dry matter oocur 
in the large intestinal contente and fæces, the osmotic 


pressures and dry matter of both being greater in- 


zobus than grades. The resulte differ significantly 


from those of Brauwer and v. Weerden in that the 


fæces osmotic pressure of European cattle is lower 
here than the value they give. This may be due to 
climatic causes ; but we have evidence (unpublished) 
that a difference between sexes exists in the properties 
of the fæces and may be relevant here since we 
obtained all our feces samples from steers. The 
higher dry-matter content of the gut contenta of 
rebus over grades may be connected through water 
economy with the greater tolerance of this type 
to hot and dry conditions. 


East African Agriculture and Forestry 
Research Organization, 
and the 
Nai Rims oii: tap Orgastsddan. 
P.O. Box 21, Kikuyu, Kenya. 


1 Nature, 178, 211 (19506). 


Missing Step in Man, Monkey and 
Guinea Plg required for the ure 
of L-Ascorbic Acid 


Man, other primates and guinea pig are the only 
mammals that are known to be unable to 
L-ascorbic acid ; thus they require vitamin O in their 


diet to prevent sourvy. _The rat, & typical species 


show that guinea pigs are unable to convert L- 
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gulonolactone to r-aseorbio acid, a step which is 


. Catalysed in rata by enzymes present in liver. This 


communication reports that man and monkey also 
cannot convert r-gulonolactone to L-ascorbic acid. 
L-Gulonolactone-1-4O was incubated in homo- 
genates of human and monkey liver and the 
amount of carbon-14 incorporated into L-ascorbic 
acid was measured by a procedure used previoualy*. 


Table 1. OoNVERSION OF ee, TO L-AS00KBIO 
ACD E HUMAN, MONKEY, GUINEA Pie AND Rit LIYNE HOMOGENATE* 


“No. of experiments | Average conversion 
(per cent) 








* Hrperimenial conditions and procedure for isolation of L-aseorble 
acid were same as those used previously (ref. 6). 


+ Average deviation. 
t Samples of human liver were obtained by surgical biopsy. 


In Table 1 the resulta of these experimenta are 
compared with those obtained previously for rata 
and guinea pigs*. Appreciable incorporation of 
carbon-14 into L-ascorbic acid was observed in rat 
liver but none was detected in human, monkey and 
guinea pig liver; values being leas than one one- 
hundredth those obtained in rate. Finding that 
man, monkey and guinea pig are unable to convert 
r-gulonolactone to I-ascorbic acid points out the 
biochemical step missing in the liver of these species 
required for the biosynthesis of L-ascorbic acid. 
(Unpublished observations show conversion of D- 
glucuronolgetone-0-:4C to labelled r-gulonie acid in 
monkey, guinea pig and rat liver. The occurrence 
of this reaction in guinea pig and rab liver was 
suggested initially from enzymatic studies of ul 
Hassan and Lehninger‘.) 

J. J. Borns 


Laboratory of Chemical Pharmacology, 
National Heart Institute, 
National Institutes of Health, 
United States Publio Health Service, - 
Bethesda, Maryland and the Research Service, 
Third (New York University) Medical Division, 
Goldwater Memorial Hospital, 
. . New York, N.Y. sj 
Jackel, 8. Sa iiibeshi X. TL, Burne, J. J., , and King, 0. G., J. Bol. 
! Horowits, Hd, and King, O. G., J. Biol. Chem., 208, 125 (1053). 
ae Bk , Chen, Y. T., and Mapeon, L. W., Biochem. J., 
{al Haman, Mand Lebitnger, A. L.,J. Biol. hem., 833, 133 (1066). 
* Burns, J. J., and Hrana, O., J. Biol. Chem., 883, 897 (1956). 
* Burns, J. J., Peyser, P., and Moltz, A., Solenes, 134, 1148 (1960). 
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The Sex-linked Difference in Rabbit“ 
Neutrophils 
' In most of the laboratory animala, including the 
mouse, rat, hamster, guinea pig and rabbit, the sex 
chromatin discovered by Barr and his co-workers 
cannot clearly be demonstrated in the tissue cell 
nuclei'. Luiers, however, reported a sex difference in 
rabbit neutrophil polymorphonuclear leucocytes, oom- 
parable to the onè Davidson and Smith had already 
described in the human, where the female ger is 
characterized by the presence of a ‘drumstick’ 
appendage of the nucleus in a small and variable 
percentage of the. nsutrophils*.*. 

We are able to confirm this finding. However, in 
view of the heavily staining, granular cytoplasm of 
rabbit neutrophils, we abandoned the Pappenheim 
stain used by Luers for a simpler colouring method 
with Harris’s alum hematoxylin, acidifled or not with 
glacial acetic acid (1 per cent) and diluted with 
distilled water (50 per cent). It is an essential part 
of the Papanicolaou stainmg method, which gave 
us very good results in the cytological and sex 
chromatin study of vaginal and urethral amears*. 
The stain is commercially available or may be pre- 
pared according to the well-known formula’. The 
blood films should be made thin and even, and allowed 
to dry at the air. They are put in the hmmatarylin 
for two to three minutes, rinsed three times in dis- 
tilled or tap water, blotted with filter paper and 
dried. They may be studied at onoe, using the 


` The red blood ocells and the leucocyte cytoplasm 
are but faintly coloured, while the nuclear chromatin 
structures stand out sharply, occasionally allowing 
the observation of some hitherto undescribed details 
of the peculiar drumstick appendage. In many 
instances, the centre of the drumstick head appears 
lighter than its circumference to the point of resem- 
bling a hole. Some pattern may be interpreted aa 
& transition towards a still more occasional morpho- 
logical peculiarity, consisting in the more or less 
. Pronounced splitting up of the drumstick in two 
juxtaposed oblong chromatin formations (Fig. 1,6). 
After imi trials & total of- seventy-four 
blood smears, numbered m random order dnd 
registered by an aasistant, were obtained from fifteen 
tale and twenty-one female rabbits of five different 
breeds. = 
In the blood smeara of female rabbita, the typical 
drumstick was found in an unexpectedly high pro- 
portion of the neutrophil leuco- 
cytes. We made a distinction 


; Immersion objective. 


completely free from other nuclear 
structures, and therefore well out- 
lined and entirely typical, and 
‘probable’ drumsticks, which were 
still recognizable, but not entirely 
outlined, being sessile or slightly 
superposed on the rest of the 
nucleus. 


neutrophils in each smear, it was 
possible to determine exactly in all 
instances the sex of the unknown 
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Vas Table 1 : 
Sex of rabbits Female “Male 
Number of blood smears - 4l 88 
| Total pe neutropiilis studied . 820 670 [ 
Number of * ' drums toks 156 0 
(19 per cent) 


Number of ‘probable’ drumsticks 


1 
: 8 oent 0 15 ceni 
= SE igi (8 per ) | ¢ per ) 


(8 per cent) 


D (8 per omnt) 





tmued to thirty neutrophils for the sake of safety. 
In no single instance was a 'oertain' drumstick 
founl in the blood smear of tho male animal. The 
numerical results of this study are summarized in 
Table 1. 

The frequency of drumsticks in the famale rabbit 
blood smears, studied with our technique, approaches 
20 per cent, the highest mean value hitherto described 
in any species. In fact, with some experience and 

ing that no typical drumstick ever occurs in 
the male rabbit blood smear, counting—a cumber- 
some drawback of similar studies in the human—is 
no longer easential 

The remarkable work of Jost on the role of the 
fostal testis in genital development’ was convincingly 
supported by the discovery of the sex chromatin and 
ite study in cases of human sexual malformation’. 
Most of this work was performed on rabbite—in this 


respect very suitable experimental animals. Simple 


‘and acourate determination of their blood sex type 
opens still further research possibilities. It was 
advanced by Briggs and Kup that endocrine 
factors have a bearing on the incidence of the drum. 
Blick in the human female'. Von Harnack and 
Btrietzel directed attention to the higher incidence in 
premature and newborn bebies of female sex*. The 
rabbit might be an animal of choice in the experi- 
mental investigation of this problem. 

It hag been generally assumed that the sex 
chromatin body is derived from (heteropyonotio 
portions of) the chromosome complex, XX, and tha 
the drumsticks are constituted by sex chromatin. 
For these assumptions direct proof is still lacking, 
but a lot of indirect evidence has been assembled, 
some of which seems to be confirmed by our observa- 
tions. The splitting-up phenomenon in drumsticks - 
Immediately reminded us of the studies of Crouch 
and Barr on, female cat’s neurons duri axon 
reaction". They occasionally observed a bipartite 
sex chromatin body, appearing "similar to a diplo- 


(e) 

















donor animal. Only in one male , 
rabbit was a ‘probable’ drum- 
stick found and the count oon- 
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coccus” and: presumably diod. from tho two + Ortochrome oxidase 
X-chromosomes. In another study, Moore and Barr 400 : 
gave a Éimilgr explanstion of the minute pale area 
observed within the sex chromatin corpuscle". Of , 
course, completely analogous views may be held as , 300 
to the structural details of rabbit drumsticks, reported" 
above. Ranging from those with a central hole to 
those with a frankly split-up aspect, a continuous 200 
series of drumsticks with increasingly bifld character 


to the XX-chromosome-complex and to (intranuclear) 
sex chromatin is therefore strongly suggested. The 
drumstick may thus tentatively be considered as & 
sex chromatin body, characteristically bulging out 
of the nucleus in some of the neutrpphil leucocytes.” 
observations indicate that with the (dese and nitrate 

staining method indicated above, similar details may af 
also be observed in human drumsticks. ments. 
We wish to express our thankful reciation io 
Mr. P. Spaan for assistance and to | . A. Reijnen by in 7 the other in the Thus 
and Mr. Oh. Van Huijzen for preparing the illustre- i sonne d 6 p pun mE un by 
HOR, c molybdenum excess, were pertially reconstituted by 

! ARPHNTIMR increasing copper whereas the reverse relati 

was found for nitrate reductase. Acid phosphatase, 
DOBBHLAAR reduced by molybdenum toxicity, was not corrected 
by copper treatment. The diaphorase of reduced 





Dept. d Figs ro Gynsoology, triphosphopyridine nucleotide was decreased by high 
n A -> copper levels irrespective of the molybdenum status. 
RA ES mm * Nitrite reductase was depressed either by molybdenum 
pem taat ? - or copper at toxic levels whereas catalase, reduced 
imegen. diphoesphopyridine nucleotide diaphorase and alkaline 
1 Barr, M. L. “Modern Trends ın Obetetres and Gynecology” phosphatase were unaffected at any level or oom- 
Borie), {17 (Butterworth and Oo. (Publishers), L 3). LP, london, bination of the two metals employed in the experi- 

là, Th, Blut, $, 81 (1088). mena: 
* Davidson, W. M., and Rmith, D. R , Brit. Med. J.,11, 6 (1954). Neurospora crassa maorooonidial wild type 5297a 
‘ Sano Clogs) Deen Pee was grown in a modified Fries medium with sodium 
nitrate as the sole source of nitrogen", and 
Bex eens «al, desde e Tia HE reg: org ded rens vereri oa molybdenum and copper were removed from the basal 
* Joss, A., Ent P a in npo EE, 7,579 (Amdemic culture solution by methods described previously‘. 
Press, Molybdenum (sodium molybdate) was supplied at 

Y Indo- 

Grumbach, M. M, Y yam SE UEM ende Ol (50 004. ce d , &nd oopper (copper sulphate) 
IN NES a E 8., J. Chn, Hm»éocrinol. end at 0-0-016 or 2 mgm. in 200 ml. culture solution 
-*Von Hammack, G. A., and Bizleiael, H. N., Kia. Waor., M, 401 Eo E l- de Erlenmeyer nE The ee 
1 LV; J- and Barr, M. L., J. Newopeth. ond Eap. Newrol., 13, Incubetor, and after four days growth in the dark at 
353 (1064). 30? C. the felts from the same treatment, collected 


u Moore, K. L., and Barr, M. L., date Anat., 31, 197 (1964). 
as Mau in & Büchner funnel, were well washed with glase- 


distilled water and put in a deep-freeze unit at 

— 17° O. for 12 hr. The felts were then ground with 

Effects of Molybdenum and Copper on four times their weight of 0-1 M phosphate buffer 
some Enzymes In Neurospora (pH. 7-5) in a oold mortar and then in a Ten Broeck 


IT is well established that copper and molybdenum Hrraors TERLTXENTS OX 
are reciprocally antaganistic in animal metaboliam ; a urpeperED ELE Me DS ow 
but the causal mechanism is not known!. Zino PHOSPHATASE (EXTR UNTTA, Sw» Ray. 3) 
toxicity in the rat has been shown to deplete liver z 
catalase and cytochrome oxidase, which were restored 
to normal levels by incorporating small amounta of 
copper sulphate in the diet. 

In a factorial experiment we have determined the 
effects of copper and molybdenum at deficient, 
optimal and toxic levels (based on dry-weight 
yields of the felts) in the basal medium on a 














range of enzymes in Neurospora. The resulta show Sigmifoant diferenco fo copper means: 111 4(5 per cent); 168 8 
that the effect of molybdenum at toxic levels in (1 geal); FTL B (O per Onh mna. 0 350 (5 per cent) 
depreesing some enzymes can be alleviated by in- 0-581 (1 per oont); 0-853 (0 1 per oent). f we : 


creasing copper and vice versa. Other enzymes mgm. /200 mL culture solution 
reduced by toxic levels of copper or molybdenum E Mo 0 Ou, P 
were either not restored or were depressed further Mo, 400 : Ou, En 
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glass macerater at 0? C. The homogenates were 
centrifuged in the cold for 10 min. at 3,000g. Catalase, 
peroxidase, cytochrome o oxidase and reductase, 
nitrate and nitrite reductases, reduced di- and tri-phos- 


phopyridme nucleotide diaphorases, acid and alkaline _ 


phosphatases were assayed in the. supernatant 
solutions’. Protein was determined by Folin’s 
method. The enzyme unita are expressed per mgm. 
protein. 

The interactions of copper and molybdenum on 
the activities of cytochrome oxidase and nitrate 
reductase are illustrated in Fig. 1. Increasing copper 
from defloient to toxic levels enhanced the activity 
of cytochrome c oxidase; but this effect was much 
reduced when molybdenum was increased to toxio 
levels. A similar result was obtained for cytochrome c 
reductase. Tho reverse effect 1s shown by nitrate 
reductase, a  molybdo-flavoprotein'; imcreasmg 
molybdenum from deficiency to sufficiency stimulated 
its activity whereas copper depreased it. 

The resulta for acid phosphatase and reduced 
triphosphopyridine nucleotide diaphorase are given 
in Table 1. The phosphatase was depreased by 
increasing molybdenum from deficiency to toxicity 
levels and an increase in copper did not mgnificantly 
offset it. The reverse effect was found for the dis- 
phorase activity which was inhibited by the highest 
copper treatment, and this was not significantly 
overcome by increasing molybdenum. Nitrite re- 
ductase was depressed when either 
copper or molybdenum was in excess. 
Although the overall effects of the two 
metals on catalase, peroxidase and 
alkaline phosphatase or the reduced 
diphosphopymdine nucleotide dis- 
phorage were not si , & defi- 
ciency of molybdenum depleted the 
two iron enzymes, as observed 
previously *. 

It appears that the nutrient ante- 
gonisms in nutrition experiments 
may be related to their effects on 
certain enzyme systems as illustrated 0 
here for copper and molybdenum in 
Neurospora. A full account of this 
work wil appear in the Journal of 

Note added in proof. Subsequent experiments have 
shown that molybdenum competitively inhibits acid 
phosphatase in vitro presumably by forming a 
molybdo-phosphate addition compound with the 
substrate. Copper dispersed this complex and 
restored the enzyme activity to normal Vanadate 
or tungstate had & similar inhibitory effect to 
molybdate on the enzyme activity, which was also 
reversed by adding copper. 


fresh wenght 
Dd = 
œ » 


Absoluto increase ın wequiv./gm. 


K. COMMISSIONG* 
D. J. D. Nronoras 


Agricultural Research Council 
Unit of Plant Nutrition (Micronutrients), 
Long Ashton Research Station, 
University of Bristol. 
* Leverhulrhe Colonial Baholar. 
Marston 1n “Copper Metabolism", edited by Mollroy, W. D , 
ism dias. B. (Johus Hopkins Univ. Press, 1960). 
1! Yan Been, B., Arch. Biochem. Biophys., 46, 337 (1053). 
* Nicholas, D. J. D., J. Gen. Miorobiol., 15, 470 (1956). 
‘Nicholas, D. J. D., Analyst, 77, 029 (1082). 
Nicholas, D. J. D., and Nason, A., J. Pol. Chen., 11, 188 (1064) 
* Nicholas, D. J. D., Natwre, 178, 148 (1053). 
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Radiosensitivity of Salt Uptake in Plants 


Som investigations! of the effects of radioisotopes 
absorbed by planta have suggested that the mechan- 
18m of salt uptake is sensitive to low doses of 1omzing 
radiations. It 1s impossible, however, in such experi- 
ments to make precise estimates of the dose to which 
the tissues are exposed. This uncertainty can be 
Overcome by exposing plante to external sources of 
radiation. 

In the experiments reported here, asrated suspen- 
sions of Ohlorella pyrenoidosa (Emerson strain) in 
0-005 M solutions of rubidium chlonde, containing 
tracer amounts of rubidium-86, were exposed to doses 
of 50-1,000 r. of 240-kV. X-rays, during a 00-min. 
period. The Chlorella was then separated from the 
active solution and ded in an aerated 0 01 M 
solution of rubidium-85 chloride, and exchange was 
allowed to continue fos 60 mm. By this means the 
rubidium-86 taken up was separated arbitrarily into 
two fractions: that which was readily exchangeable 
with rubidium-85, consisting of ions which were freely 
diffusible or held in Donnan systems and by other 
exchange mechanisms, and a second fraction which 
was non-exchangeable under the expermmental condi- 
tions. This latter fraction would include ions that had. 
undergone active transport. Solutions were counted 
in an M.6 liquid counter. In all experiments there 
were five treatment replicates and five controls. 





200 400 600 
X-ray dose (r.) 


Fig. 1. Depression of non-erohangeable uptake induced by X-irradiation in 
OMorelis pyrenowioss, 


800 1,000 


At none of the doses used was there any significant 
effect upon the amount of readily exchangeable ion, 
but at all dose-levels there was a significant decrease 
in the amount of non-exchangeable ion as compared 
with the uptake by the unirradiated controls. In 
Fig. 1 the absolute decrease in uptake is plotted 
for the various dose-rates. There was very little 
inorease in the effects of X-rays between 200r. and 
1,000r. 

It should be noted that the Chlorella stocks used 
in this work could not be grown under absolutely 
constant conditions ; thus the rate of salt uptake 
by the unirradiated controls varied between experi. 
ments. In Table 1 the resulta for the experimenta 
at 200r. and 500r. shown in Fig. 1 are examined in 
greater detail. It is seen that although the percentage 
decrease varied at both dose-levels, the absolute 
reduction in absorption induced by radiation was 

i constant. 

It is suggested that this observation may in part 
explain the widely varying effecte of the radiations 
from tracers on salt uptake which have been reported 
hitherto. A full report of this investigation, which ia 


wo.ases September 14, 1957 


Table 1. UPTAKE OF RUBIDIUX-96 BY BUEPENSIONB OF Chlorella, 
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A8 MIGRO-EQUIYALENTS PER GRAM FuEEH-WEIGRT 























r^ 
" x Hxchangeeble Non-exchangeable ` Mean decrease in uptake 
Hxperimen -ray dose 

No. Irradiated Control Irradiated Control Decrease Absolute 
(per cent) decrease 

8 200r. 2-05 + 007 2-69 + 0 07 1:87 + 0:17 2504+019 25 0-65 

21 200r. 0-78 +0 03 0 71 40014 111 + 0-103 1-70 + 0 055 85 0-69 

10 200r. 0 72 C0 04 0-$7 + 0-08 0-47 + 0 029 105 +018 55 0-58 

11 500r. 3 68 +009 8-74 + 0-11 102 +000 2-44 4018 21 0-55 

15 500r. 1022-003 0 97 20 04 129 + 0-005 1:80 + 0 80 25 0 51 

1 500r. 108 + 0°17 1-92 + 0 09 102 + 0-05 109 + 0 07 40 0 67 











being extended to include the effecta of oobelt-60 
gamma rays, will be presented elsewhere. ` 

This work was carried out at the Medical Research 
Council Radiobiological Research Unit, Harwell. 
One of us (D. A. B.) was in receipt of a grant m aid 
from the Agricultural Research Council. 


D. A. BARBER 
Department of Agriculture, 
University of Oxford. 
G. J. Neary 
Medical Research Council 
Radiobiological Research Unit, 
Harwell. 


R. Soorr RUB8HLL 
Department of Agriculture, 
University of Oxford. 
July 11. 
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Occurrence of Motile Gametes in Prasiola 
stipitata Suhr* 


THs apparent absence of sexual reproduction in 
the Premol&oeae hag been one of the notable features 
of this family. It was of conmderable mterest, there- 
fore, when two decades ago, Yabe! announced that 
sexual reproduction oocurs in the freshwater species 
Prastola japonica Yatabe and 1s effected by the fusion 
of anisogamous biflagellated gametes. Fujiyama’’, 
also using material of P. japonica, has confirmed 
Yabe’s observations in the main essentials, except 
that he considers the female gamete to be non- 
motile. For all that, doubts about the sexual repro- 
duction of Prasiola have been expreased quite 
recently by Fritech* and Smith’, although Fujiyama’s 
second paper could not have been seen by these 
authors at the time they wrote. ] 

As & result of observations on the marine species, 
P. sispitata Suhr, we are able to confirm the ocourrence 
of motile anisogamous in this genus. The 
senior author first di 
among material collected at Bangor, North 
in February 1955; but it was not until February 
of the following year that she was able to verify 
the motility and fusion of the gametes. In view of 
the interest of these observations, & detailed investiga- 
tion of the development and life-history of this species 
has amoe been undertaken by the junior author, who 
Pra studied the’ gametes and fusion m greater 
detai : 

Gametophytic thalli of P. stipttata are common in 
the winter months and are easily recognized by their 
conspicuous patchwork appearance (Fig. 1). This is 
due to mixed darker areas from which female gametes 

* Although this specific name may not be the valid one for the 


in use, it is retained unt! certam 
questions have been settled. 


are liberated and much paler areas from which come 
the male gametes. For every female portion of the 
thallus there is a correspondmg and contiguous male 
portion, The mze of individual areas, and accordingly 
the number of gametes formed in them, vary greatly 
m different thall and even withm the same thallus. 
While the vegetative parte of the thallus are mono- 
stromatic, in the gamete-formmg portions the thallus 
is polystromatic, usually four-layered in the female 
and eight-layered in the male areas. The gametes 
mature and are liberated periodically. 
Both gametes are broadly guttiform and bear, at 
their pointed anterior end, two isokontan flagella of 
the whiplash type (Fig. 2a, b). The flagella of the 
female gamete are much longer than those of the 
male. 

Immersing dry thalh induces liberation of mature 
gametes, and fusion follows very soon afterwards. 
In the instances observed, fumon has been limited 
to gametes of the same thallus isolated on microscope 
slides or culture dishes. On the other hand, ıt would 
be difficult, without very elaborate technique, to 
poc fu be e ie bera: 

emale gametes usually loee one flagellum before 
fusion, which begins ai the anterior end of the gametes 
(Fig. 20). Apparently, both flagella of the male 

are lost at the time of fusion as the zygote 
has a single flagellum which, on account of ita length, 
must belong to the female gamete. Sometimes the 
basal remnants of the male flagella can be seen 
attached to the zygote. After a short period of 
motility, the pear-shaped zygote (Fig. 2d) loves its 
flagellum and becomes rounded. 
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The gametes and xygote in Fig. 2 have been fixed 
in fumes of osmio acid and have been stamed by 
Kirkpatrick's method as modified by Manton‘. 


Karmuumu M. Daww 


I. FRIHDMANN 
Department of Cryptogamic Botany, 
University of 
July 28 


1 Yabo, Y., Sal. Hep. Tokyo Bumris Degeku, 1, 80 (1032). 
Fui ama, T., Bot. Mag. Tokyo, 6$ (730-780), 25 (1949). 
; eae RN Fao, Fuh. ond Anim Hwsb., Hiroekima Unis., 
1 Fri F. E, pports et cammunications parvenus avant le 
i Congrès & in’sootion 17 (P. 83), VIII Oong. Int. Bot., Paris (1954). 
PE G. N., “Cryptogamic Botany" (New York, 1965). 


‘Manton, L, Greenwood, A. D., , and Fint, B. À., J. Bap. Bot , 8, 204 


Flowering of Xanthium under Long-Day 
Conditions 


Terons totus towing in dhe: Ahorn aay plant 
Xanthium pensylcanioum under long-day conditions 
have consistently failed up to now. From numerous 
reporte rt has been concluded that for flower induction 
a short photoperiod must be followed by a long 
night. The role of the short photoperiod seems to be 
the photosynthetic production of energy substrates, 
since ib can be substituted for it by sugar treatment?. 
An uninterrupted long dark period of 9 hr. or more 
is considered to be necessary to build up a minimum 
amount of ‘flower stimulus’. However, in Pertlla, 
also & short-day plant, the long-night PE Katie 
was alleviated by exposing the plante to a low light- 
intensity during the day’. Pathe, & low- 
tempersture treatment during part of the long photo- 
period was found to promote flowering (Wellensiek, 
private correspondence). Thus it appeared worth 
while to study the effect of low light-mtensity and 
of low temperature during a 2 photoperiod on the 
flowering response in X 
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te on the mftuenoe of a low light-inteneity 
eae a 16k photoperiod on flowering were oom- 
pletely negative. No flowering occurred. Xanthium 
requires & high hght-intenmty period for ite flower 
mduotion. In addition, a low light-intensity during 
the short photoperiod (8 hr.) delayed flowering con- 
siderably. From dissection of the terminal buds, it 
was concluded that this delay was not due to post- 
ponen induotion but to & slower development of the 
ower primordia. This agam supporte the idea that 
in Xanthium, m contrast to P. , flowering is only 
possible when a relatively large amount of energy is 
available. Given this amount of energy, thé question 
remains whether a long-night period is obligatory for 
flowering or not. 

It is known that small amounts of light or a low 
temperature during the dark period render this 
period in short-day plante ineffective. A low tem- 
perature during the short light-period does not affect 
flowering very much. But what is the effect of light 
at low temperature, provided that enough light at 
high temperature has been given to meet the high 
light-intensity requirement of Xantwum ! Does this 
light prevent flowering, or does it act, in a physio- 
logical sense, as darkness ? 

To investigate this effect, the following experiments 
were set up m the Earhart Laboratory at Pasadena, 
Oahfornia. Plante under long-day conditions 
(light-mtensity + 1,000 f.o.) until they had three or 
four mature leaves were exposed to a 16-hr. photo- 
period, half of which was at 26° C. and half at~4° O. ; 
the dark period (8 hr.) was given at 20" O. In one 
group the low temperature was given just before the 
dark iod, and in the other just after the dark 
period (see Fig. 1). The treatment lasted four days, 
after which the plants were put under normal long-day 
conditions. Each treatment included twenty planta, 
half of which were dissected at one week and the 
other half two weeks after treatment. A suitable 
measure of rate of growth of inflorescence bud was 
found to be that developed by Salisbury*. 

The results (see Fig. 1) dicate that: (1) flower 
initiation under long-day conditions is possible ; 
(2) flower initiation 1s, qualitatively, not dependent 
on the time of the low-temperature treatment during 
the light period ; (3) the flowering response is much 
larger when the low-temperature period precedes the 

In another experiment the same treatmenta were 
given, but for two days only. The plante responded 
m the same way, although legs markedly. After two 
weeks, the terminal buds of group 2 were just starting 
to become generative (stage 1.8), whereas those of 
group 8 had already reached stage 6. The controls 
were completely vegetative. 

It is evident from these experimenta that for 
flowering there is no absolute requirement for a 9-hr. 
dark period in Xanihtum. More work has still to be 
done to elucidate the relation between light at low 
temperature and darkness. 

I am indebted to Dr. F. W. Went for his hospitality 


and co-operation. 
D. pa Zxsuw 


Laboratorium Voor Tuinbouwplantenteelt 
der ee ee 


1 Liverman, J. L., and Bonner, J , Bot. Gar , 118, 121 (1953). 
Beary do.: Pros Kom. Ned. Abad, Weisnsoh. Amoterdam, O, 56, 


* Salisbury, F. B., Pien: Physol , CO (4), 327 (1955). 
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Distribution of Chiasmata in an 
‘Asynaptic’ Locust 


Tum relationship between the length of the 
chromosomes and the frequency with which they 
form chiasmata at meiosis is well known and has 
been analysed extensively by Darlington!, Mather? 
and others. In general, it is found that long chromo- 
somes form more chiasmate than short chromosomes 
in the game nucleus. The chiasma frequency, however, 
ia not always found to be directly proportional to 
length, that is, the potential for forming chiagmate 
varies between chromosomes to same degree inde- 
pendently of their length. The details of such varia- 
tion could be investigated in most favourable 
circumstences during observations made in Locusta 
migratoria. These are briefly described below. 

An exceptional male in one family was found with 
an abnormally low chiasma frequency at meiosis 
during which univalents appeared in & high propor- 
tion of spermatocytes. This example uer Lord 
is, so far ag I know, the first recorded for this 
Because the chromosomes can be classifi 
groups of different lengths the relative aati 
with which they form, or fail to form, chiasmata 
under these conditions can readily be ascertamed for 
the chromosomes in different groups. In the male 
locust there are eleven pairs of autosames and one X. 
The clamification and measurements, after Mather’, 


are given in Table l. 
Table 1 


Ohramosom LM 
P eeu TM MED 


In the asynaptic and other males in this family 
there were supernumerary abromosomes in & propor- 
tion of the spermatocytes‘. These had no detectable 
influence on the chiasma frequency 

The diplotene chiasma frequencies of the asynaptic 
male are plotted against chromosome-length in the 
graph. Also plotted, for comparison, are the chiasma 
frequencies in & normal sib. It will be seen that the 
response to the abnormal, probably genotypically 
determined, conditions causing asynapsis is not the 
same for all classes of chromosomes. The reduction 
in chiaama frequency is relatively much greater in 
the L and LM chromosomes than in the M and, m 
particular, the S chromosomes. A further com- 
peer pres more precisely how the differences 

the groups’ arise. This com takes 
into account the frequencies with which their 
members completely fail to form chisamata, 
that is, produce univalenta. The data are given in 
Table 2. -~ 


Table 2, OHli&wA FXENqUENCY 
One or more 


H(5)~ S53) 
29 12 


We see that only exceptionally are the S chromo- 

somes unable to form at least one chiasma in the 
asynaptic male. As the graph (Fig. 1) shows, their 
average, about 1, is virtually the same in both normal 
and tic individuals. The longer chromosomes, 
on the er hand, fail to form one chiasma with 
a signifloantly higher frequency (P = < 0-01). This, 
as distinct from their forming fewer chiasmata over 
and above one, accounts for a large part of the 
reduction in their chiasma frequencies. 
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Hie chiasma; froqnenoles at coe ee aginn 
moeome-length in an 
Data from thirty-five cells in each. 


Fig. 1. 
ehro 


From the earlier results-*, based mainly on 
observations in normal- diploids of a number of 
species, it was concluded that short chromosomes 
were endowed with special, distinctive, properties in 
respect of their ability to form at least ane chiasma 
during meiosis. The disproportionately high fre- 
quencies with which the longer chromosomes form 
univalenta under the conditions of asynapsis de- 
scribed above confirm this conclusion in a decisive 
fashion. No doubt, as the earlier authors suggested, 
the difference between long and short chromosomes 
is adaptive, securing, in normal circumstances, 
regular pairing withm nuclei the chromosomes of 
which vary widely in length, and where, as in locust, 
the average chiasma frequency per bivalent is com- 


paratively low. 


Genetica Department, 
University of Birmingham. 


z Darlington, O. D., ‘Recent Advances in Oytology" (London, 1937) 
1 Mather, K., Biol. Rsv., 13, 252 (1938). 

* Mather, K., J. Genet., 99, 205 (1040). 

! Roes, H., and Jamieson, A., Nature, 178, 43 (1954). 
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hanges in Response to Light Stimuli of 
he Larvæ of Culicoides circumscriptus 


Wzuxw the larvæ of Culicoides otroumscriptus are 
extracted from the mud of their natural habitat the 
great majority exhibit & negative phototaxis. If 
they are kept in water without food over a period 
of time many become positively phototactic. The 
percentage of larvæ which undergo this reversal 
increases rapidly for 6-7 days and thereafter remains 
fairly constant at & level of between 60 and 90 per 
cent of their total number. 

If food is given to the larve at this stage there 
follows & sudden drop in the proportion of photo- 
positive individuals. In some experimenta the food 
given consisted of ckopped-up blowfly larve, which 
is-not the natural food of the larvæ of this gpecies 
of Culscotdes and, after the initial drop, the proportion 
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of photopositive larvæ rose again to the level reached 

ore feeding, this in spite of their being supplied 
daily with fresh food. If, however, starved photo- 
positive larvio are put into mud rich in living organic 
matter this does not happen, and the curve continues 
to fall until a level of between 20 and 30 per cent is 
reached and maintained. Conversely, if starved 
photopositive larves are placed in a medium oontain- 
ing no live organic matter no reversion to photophobic 
behaviour takes place. 

These experimenta show that the behaviour of the 
larves of Culiooides otroumsoripius towards light stimuli 
is greatly affected by hunger. This conclusion is also 
supported by the fact that the proportion of photo- 
negative larvie which show evidence of having fed is 
generally signifloantly greater than of those which 
showed a photopositive taxis. 

The phenomenon of change of taxis has proved to 
be a useful tool to determine the types of material on 
which these larvw will feed. If the material offered 
to starving photopositive larvm is wholly suitable 
for their requirementa the majority revert to photo- 
phobic behaviour as long as food is available; but 
if the food is inedible or non-nutritious -there 
is no change of taxis. If the food is edible but 
inadequate for nutritional requirements the larve 
exhibit only a temporary reversion to negative 
phototaxis. ` 

It is possible that this method of determining food 
requirements may be applied to a number of different 
animals but much depends on the habits and environ- 
ment of the species concerned. In O. maritimus, a 
species living in the same habitat aa O. otroumsoripius 
but in a different niche and with apparently different 
feeding habita, the changes in response to light stimuli 
are not sufficiently clearly defined for this method 
to be used. : 

The above experiments will be more fully described 
and their significance discussed in a paper to be 
published in the near future. 


Zoology Department, 
University of Glasgow. 


* Present address: Royal Horticultural Sooleéy’s Gardons, Wialey, 
Ripley, Surrey. 
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Feeding Habits of a Marine Centipede 


DuznrswG a night collecting expedition on the shore 
at Port Erin, Isle of Man, a party of students, 
accompanied by Dr. lles and myself, came across a 
rather unusual association of predator and prey. 
The was the common littoral geophilomorph, 
Sool&oplanes maritimvus (Leach), and its food consisted 
~of barnacles (Balanus balanoides (Linné)) and peri- 
winkles (Littorina sarakilis (Olivi) ). 

The i is common all around the British 
coast; but & particularly thriving colony has been 
under observation at Part Erin for several years. The 
animals inhabit coarse shale between mid-tide level 
and -high-water mark during the hours of daylight ; 
but at night they are to be sean op an adjacent rock 
face and concrete wall with barnacles on the face 
and periwinkles in the cracks and flgsuree. 

On the first occasion, at about-10 p.m., the hind-ends 
of three centipedes were seen projecting from between 
the opercular plates of an appagently intact barnacle. 
Tho animala did nob reaot do the Kent of a, tarehi bub 
rapidly extricated themselves when touched. The slit 
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between the plates was apparently just 
sufficiently wide to allow the strap-shaped centipedes 
to enter or leave. The soft parts of the barnacles had 
been reduced to a slimy consistency suggesting extra- 
intestinal di i : 
On the first night two barnacles were sean, each 
providing & meal for three centipedes. This was an 
hour or two before high tide. Later in the week, 
with the advancing time of high tide, we were able 
to keep the animals under observation as the tide 


being six. 

On fewer occasions, centipedes were seen feeding on 
Littorina sazatilis. One centi had its head com- 
pletely-hidden in a iwi which had became 
dislodged from the wall and was swinging pendulum- 
fashion on the end of the oentipede. The oentipede 
was anchored to the wall by no more than four or 
five of ita hindermoet pairs of lega. » z 

No centipede was caught in the act of making the 
initial entry into either a barnacle or a periwinkle, 
since the torohlight caused the anirhals to move 
rapidly away from the illuminated area. -At first 
sight, the businees of entering the would appeer 
hazardous in the extreme; do e oentipedes im- 
mobilize the closing mechanisms of their prey by 
means of the poison claws.or is the closure not 
sufficiently tight to do them harm? The size of 
aperture through which a geophilomorph can pass 
is amazingly small and we noticed that a amall 
gap always existe between the plates of the barnaole, 
which, latter only close tightly on strong mechanical 
stimulation. The periwinkles are not closed at night, 
of course, but are actively feeding. 


J. GORDON Brower 
Department of Zoology, ~ 2 
The University, 3 
Manchester. t 


Surface Properties of Sodium Octyl 
Sulphate In Saturated Salt Solutions 


As part of a study of the flotation of soluble 
salts the surface tension of sodium octyl sulphate 
has been measured! in saturated solutions of lithium, 
sodium, potassium and ammonium chlorides &t 20° C. 
No previous measurements are recorded for the sur- 
face tension of sodium octyl sulphate in saturated 
salt solutions or in water. This compound has very 
little effect on the surface tension in water, but in the 
seturated salt solutions the maximum lowering of 
surface tension is approximately 60 dynes cm.-!. 

The measurementa were made by the drop- 
volume technique and the surface tension calculated 
by applying the corrections of Harkins and Brown?. 
For temperature control the 'Agla' syringe was 
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enclosed in & thermostated jacket and the whole 
assembly placed in & water bath (unpublished work 
by H. O. Parreira). The sodium octyl sulphate was 
tested for ity by paper chromatography and 
found free higher homologues. The chlorides 
ware of analytical reagent ity, except the lithium 
chloride. Solutions of i ootyl hate were 
prepared in two ways to ensure that jum was 
obtained. Either known weights of crystals of octyl 
sulphate were shaken with measured volumes of 
saturated salt solution at 20°C., or the required 
amount of salt, freshly dried at 110° C., was weighed 
into a standard flask to which distilled water and 
aliquots of a 10-* molar aqueous solution of octyl 
sulphate were added. - 

In the saturated salt solutions no changes of surface 
tension with time were found. In water ageing effects* 
are important, but have been shown to disappear if 
salt is added‘. Poasible effects of small amounts of 
calcium and barium’ were investigated by adding 
to (analytical reagent) ammonium chloride 0-005 per 
cent Ba*+ as barium chloride and 0-01 per cent Oe** 
as oalctum chloride. No effect was found. Experi- 
ments with (analytical reagent) sodium chloride 
purifled by double precipitation did not show any 
differences from the surface tensions obtained with 
unpurified salt. , 

Fig. 1 the surface preemuree are plotted against 
the-logarithm of the concentration of sodium ;cotyl 
sulphate in’ saturated sodium, potassium and am- 
monium chloride solutions. Lithium chloride is so 
soluble that in saturated solution the sodium octyl 
sulphate did not dimsolve. In Fig. 2 the aree occupied 
by the octyl sulphate molecules is plotted as a function 
of surface pressure. The areas were calculated from 
the equation’ dr = RTT dine, where x is surfaoe 
pressure, T the surface excess concentration, and o is 
the bulk concentration of sodium octyl sulphate. 





Log concentration of sodium ootyl sulphate (moles/Iltre) 
Mel 
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Big. 2 shows that the expansion of the octyl 
sulphate film is related to the size of the anhydrous 
counter-ion in the solution. The radii of ammonium, 
potassium and sodium ions are 1-48, 1-38 and 0-05 A. 

i . The film is most for am- 
monium chloride and least in sodium chloride. The 
curves are not related to the solubility, or activity, of 
the inorganic salts. The correlation of aree Pepan 
cule with ionic size of the counter ion been 
noted! for insoluble filme of octadecyl sulphate on 
solutions of lithium, sodium, potassium and am- 
monium chlorides of equal activity (6-7). However, for 
the insoluble films the radii of the hydrated ions is 
significant ao that expansion of the film decreased 
from lithium chloride m the order sodium, ammonium 
and potassium chloride. 

We are indebted to Dr. J. H. Schulman for 
stimulating discussion and interest in this work, 
which was made possible by grante from the Con- 
solidated Zino Corporation, Ltd., and the Ernest 
Oppenheimer Endowment. 


H. MATIJHVIÓ 
: J. Roannas 
Ernest Oppenheimer Laboratory, 
Department of Colloid Science, 
Cambridge. 
May 1. 


1 Rogers, J., Trens. Inst. Min. Me., 68, 439 (19657). 
3 W. D., and Brown, F. B., J. Amer. Chom. Soo., 41, 499 


J., end Matibews J. B., Proe. Ind Ini. Congress 
1, 101 (106 


* Adam, N. K., and Shute, E L., Treas. Feradeg Soc., H, 758 (1088). 
! Powney, J., and , 0. 0., Trans. Farad. Soc., 33, 1253 (1037). 
Soc., 50, 413 (1054). 
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S22-950 Dixon Gauze Rings, stainless 
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822-960 1 x } In. 60 mesh 
Approximately 3,000 per litre 


. GRIFFIN & GEORGE LIMITED 


Head Office: Ealing Road, Alperton, Wembley, Middlesex 
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Yet another application. of Permutrt lon Exchange is the 
deacldification of formaldehyde, which is performed by the 
Permutit plant illustrated * here. - Increasing numbers of 
Permutit lon Exchange plants are now being used to improve 
and accelerate many chemical and metallurgical operations. 
Perhaps In your Industry Permutit can help to Improve the 
product or reduce costs. For full technical Information and 
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PERMUTIT COMPANY LIMITED 
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hold-up per theoretical plete is small, and the packing 
can be used satisfactorlly under reduced pressure, 

Three ring sires are available, the largest being intended 
for large-scale applications in which high through-puts 
are of more importance than large plateage. The maller 
rings ere intended for work in which the greatest plateage 
is needed at the lowest cost. 


Please write for further information. 
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"Domal Lithium, Grade 1 

99.8 percent Li. — 
Billets 3 Ibs. t6 ÅO Ibs. in sealed metal 
containers, protected by oil, petrolatum 
or argon.gas. -` 


Domal Lithium, Grade 2 
' 98 percent Li. 


Deoxidizing grade. Billets 3 lbs. to 40 Ibs. 
Other forms subject to direct enquiry. 


Lithium is used In organic synthesis through 
alkyl or aryl compounds, as a direct re- 
ducing agent and catalyst. As a source 
of hydrogen from the hydrides or boro- 
hydride. As an alloying metal, especially 
for brazes for stainless steel. 

More familiar uses are for deoxidizing 
and desulphurizing metals, and for furnace 
atmosphere control. 


Domal! Lithlum ts a Product of 
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320 Bay Street > Toronto * Ontario * Canada 
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INFORMATION. SERVICES IN THE MODERN: WORLD 


HE White Paper: on Overseas” Information 
Servioes* which.has resulted from Dr. Charles , 
Hill's iion of thoee services Bhould go. 
some way to remove any miagivings which have been 
aroused by-the Prinje Minister's statement lest 





, January, particularly in view of the delay of the © 


Government in taking action on the recommendations 
of the Drogheda Committee. Dr. Hill's review has. 
not been published, but the recommendations set ~ 
forth in the White Paper largely follow those of the 
Drogheda Report, and when effect has been given 
to the decisions now taken, the estimated cost of 
the information services will be about £15 million a 
year, an increase of Bome £2 million e year. In 
addition; capital expenditure is envisaged of the 


` order of up to! £5-8:millich, or alightly more than 


the fite which Lord‘ Gosforth, speaking for the 
Governiiend in the House of Lords on February 6, 
“claimed ‘it would oogt to implement the recom- 
mendations of the Drogheda Committee. . 

This expansion, it ia now admitted, is névemary to 
maintain British overseas information services ata 
deyel consistent with our world-wide responsibilities, 
and to-ensure the necessary reinforoement of our 
"Hafonal policies and our associations in the defence of 


' the free world. This expansion, however, is concerned 


* 


x° 


essentially with the structure of those services, and 
the White Paper also admits that more needs to be 
done to ensure that the quality of those services is 
high, and that problems of staffing and training 
_ Famain to be examined. Moreover, the official service 
“sis only & pert of ‘the whole, and more opportunity 
and encouragement should be provided for people 
and organizations outside government to asist in 
developing the full impact of Britein's influenoe 
overseas. The hecessary administrative arrangements, 
ministerial ahd official, to deal with these problems 
on & regular basis and continuously to co-ordinate ` 
the overseas information servioee have already been 
made, and there ig ‘fio intention to establish a 
Minisity of Information, nor will there be any 
encroabhment on; ths -fesponsibility of individual 
Ministers for the wort of their information steffs. 
This’ realistic decision to spend more money on 
what is to-day an essential instrument of policy is 


. welcome also for the clear evidence it gives that the 


Government recognizes that information services are 
one of the means by which policy is promoted and 
opinion influenced, and that their effectiveness de- 
pends not only on their size and cost but also on. 
their use of modern techniques. The costs of those ` 
techniques are steadily rising, and for that reason 
alone, although the expansion on which the Govern- 
ment has now decided will cost rather more than that 
recommended three years’ ago in the Drogheda 
Report, its magnitude m terms of effort will be well 
„below that regarded as necessary by the Drogheda 
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~The French, Italian, Daniáh, Dutch, Norwegian, 
Swedish and Portuguese services are not all to be 
abolished, although economies are to be made offering” 
& saving "of^Boine' £200,000 a year, including the 
abolition of the last flve services. 

This decision is for reasons of policy, to which 
information effort must obviously be geared. - The 
closing of the tranamitting stations involved in com- 
plete abolition would weaken the ‘transmissions 
across the Iron Curtain, and might undermine oon- 
fidence in our oontinuirig interest in Western Europe. 
Apart from this, however, expansions in the external 
services ofthe British Broadcasting Corporation, 
estimated to ydd-2288,000 to the present annual cost 
of nearly £§-75*millions, have been approved. In 
addition, miach-of fhe Corporation's equipment needs 
replacemfent or modernizing, and the Government 
bas approved in principle a programme of capital 
replacement, the phasing of which is to be discussed 
with the Corporation. Furthermore, in affirming that 
the Corporation enjoys.independence of programme 
content, the White Paper also states that, in the 
Government's view, the impartiality and objéctivity 


“of the British Broadcasting Corporation are national 


asots of great value, and that the Corporation’s 
independence should be maintained. Independence 
can be consistent with & close liaison between overseas 
departments and the Corporation on the basis of 
mutual confidence and understanding, and it may be 
concluded that Dr. Hill_.has’ done something to 
promote departmental &ooord- ard ‘tnderstanding. 
While in many countries: ound- will remain the 
main broadoasting medium for.the immediate future, 
the White Paper recognizes that British information. 
services must take full advantage of the opportunities 
which television offers. While it is too early to define 
a hard-and-fast policy, the Government has decided 
on some immediate expansion of television activities. 
In so far as the various agencies concerned with the 
promotion of television overseas, including the British 
Broadcasting Corporation, can secure the export of 
their air material, they are warmly encouraged to 
do so. Where they produce for home consumption. 
material which the Foreign Office, the Commonwealth 
Relations Office, the Colonial Office or the Board of 
Trade thinks it would be useful to have exhibited * 
overseas, although commercial showing would be 
unremunerative, the Central Office of Information will 
be authorized to negotiate for the righte in that 
material for the area concerned, while the Central 
Office of Information will substantially extend ita 
activity and expenditure in the development of tele- 
vision films. It proposes to offer about an hour’ a 
week of British material to the principal stations in 
most countries where ‘televisiqn operates, other than 
those behind the Pron Curtain, including a weekly 
news service for Colonial’ use ;: and there will be 
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more Commonwealth ‘televiews’ for Australia and 
Ceanada and new series of- programmes in foreign 
languages. It will also supply to selected posta over- 
seas hbraries of. background shots of material about 
Britain for use in television programmes. 

Careful study of the work of the British Council, 
which, although it has political and commercial 
effecta in the ‘broadest sense, is confined to the 
educational, soientiflo, professional and cultural flelda, 
appears at, last to have convinced the Government 
` both of the high quality of material which the Council 
produces, and the value of its work in fostering oon- 
tecta with influential individuals, particularly in the 
professional clhasea, and with students who are likely 
to be leaders of opinion in their own countries. High 
` importance is now attached to ita care of students 
who come to Britain from the Ootnmonweelth and 
from foreign countries, and to ite furtherance of the 
teaching .of English ; and besides certain extensions 
to the Council's overseas pogfa? the Government has 
decided on urgent -expansion” of the teaching of 
English, the demand for which already greatly 
exceeds the supply. 
` The White Paper pointe out that the English 
language is a commodity in great demand all over 
the world. It is a key to our literature and go to our 
culture, quite apart from the fact that it has largely 
replaced French and Latin as an international 
language. - It is thus a valuable export likely to 
facilitate the export of British advisers and tech- 
nologiste, British technological and university educa- 
tion and British plant and equipment. The ad- 
vantages to be gained from moreasing the number of 
potential customers who can read technical and trade 
Publicity material written ın English are obvious. 

The mam factors deterrmg United Kingdom 
teachers of Engliah from taking posta overseas, other 
than in the Colonies, are Jick of assurance about 
adequate salary and ‘security of contract and uncer- 
tainty of re-employment in Britain on return. These 
difficulties can sometimes be meb by extending the 
practice of giving a teacher going abroad a contract 
with the British Council, which would accept re- 
eponsibiltty for filling the post on behalf of an overseas 
~ authority ; but it may also. at times be necessary 
for the British Council to give financial assistance 
if the overseas post is to be attractive to teachers 
- from Britain, and accordingly the Ministry of Educa- 
tion and the Boottmh Office will establish an agency 
to assist both the Colonial Office and the British 
Council in recruiting teachers . for overseas posta, 
including teachers of subjects other than the English 
language. This agency will also assist reinstatement 
on a teacher's return. Up to one hundred scholarahips 
will be established to enable key students from over- 
seas to come to Britain for training in teaching the 


including more such material in other programmes. 
Other forma of expansion in the British Counoil's 
central servicea on “which the Government has de- 
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cided include, besides increases of staff, an improved 
pension scheme, the extension of the Council's pro- 
gramme for the oare of visitors, especially from the 
Commonwealth and the Middle East, and increased 
grante for the inter-university exohghge scheme and 
student welfare services, and more Britiah Council 
books and periodicals for libraries. Here we touch ona 
factor to which neither the White Paper nor the 
Drogheda Report appears to attach sufficient, weight. 
The latter accepted the view thas libraries of English 
books are the essential core of all British Council 
centres abroad, and noted the observation of the 
Foreign Office that in various countries the import 
of Britiah books is impeded by exchange restrictions. 
It also recognized the importance of tho Prees aa a 
vehicle of information ;. but it failed to emphasize 
the great part which periodicals and books have to 
play in making known the British way of life and 
the British contribution to — ay rand 
achievement. 

The Foreign Office suggested that for .countries 
where exchange difficulties arise, a scheme subh as 
the British Book Export Scheme, which worked. 
well in the years immediately following 1945, should 
be adopted. Under this scheme the British Govern- 
ment paid the British exporter, while the foreign 
importer made payment in his own currency, either. 
to the British diplomatic misgion or into a blocked 
account from which periodic releases were made, or 
both. Something of this nature would still appear to 
be required, for it is principally in such countries 
as Turkey, Indonesia, South America, India and 
Pakistan, where Dr. Hill's survey has indicated that 
an extension of information about Britain is needed, 
that sterling is short, and libraries, universities and 
individuals are unable to purchase the, British books 
and periodicals they need and: desire. . Moreover, the 
position is made worse by ‘thé subsidies by which 
the United States ensures that American text-books 
and periodicals are at the disposal of a world hungry 
for information conveyed in the English language. 

As & concrete example Turkey may be cited ; the C 
import of British books and periodicals in Türkey 
was stopped in 1955 because of & currency. crisis. 
To-day they appear to be scarcely obtamable in 
Turkish bookshops, whereas French and. German 
books are fairly easily procurable and American pub- 
lications oocupy the position formerly held by British 
publications. This matter ia, of course, rather out- 
aide the range of Dr. Hill's recent inquiry, but it 
bears too closely on the effective .funotioning of 
information work for complacency at the Board of 
Trade about the relative positions of exporters of 
counterparts, ‘which has recently been the subject of 
strong complaints. Much of the benefit of the ex- 
pansion of the teaching of English overseas will be 
lost if British books and periodicals are not available 
for new potential readers. 

Nor is currency the sole difficulty which handicaps 
the export of British books and ‘periodicals. Reoent 
steep Increases in postage and mounting costs of 
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paper and printmg have jeopatdized the existence of 


various learned periodicals in Britain. Further _ 


increases in the price of those that survive are almost 
inevitable, and this will make it still more difficult 
for the foreign reader to buy British scientiflo and 
technical periodicals and books—literature which has 
in the past made no small contribution to Britam’s 
prestige in.the world. . - 

* The difficulties under which the distribution of 
British scientific and technical literature in the world 
labours to-day are too much the direct or mdirect 
result of ,offücial policy for a Government to be 
indifferent; especially when that Government has 
affirmed so unequivocally as in Dr. Hill’s White 
Paper ita belief in the-value of overseas mformation 
services, both official or unofficial. In large measure, 
the difficulties can only: be ‘removed by Govern- 
ment action, though ‘it should not be forgotten that 
informatiqn services can only extend Britain's in- 
fluence and prestige in the world if there 1s a worthy 
way-df life and great achievements to project. There 
should'be no complacency in that respect, as the 


eventa-of this year have shown. Nevertheless, the . 


learned societies and professional asecciations might 
well consider some fresh approach to the Government, 
possibly ‘through the medium of the Parliamentary 
and Beientiflo Committee, on this broad issue of the 
future of British scientific and technical periodicals 
and books, and how they can opoe again be enabled 
to make their full and proper contribution to British 
prestige in the world. QS 2 

There is much which ıs welcome in the White 
Paper on Overseas Information Services, particularly 
the recognition-of the opportunities which television 
affords and of the importance both. of continuity and 
of other and independent means of influencing publio 
opinion ; nevertheless, vigilanoe and much effort on 
the part of independent’ bodice will still be required. 
Even now the best assyrance that continuity will be 
maintained in the official services probably lies in 
an all-party approach to the whole question, par- 
ticularly if the impending changes in the sound pro- 
grammes of the British Broadoasting Corporation are 
not.to mnpeir our resources. Moreover, such an 
approach would makè ita own contribution to ensur- 
ing that there is a worthy picture tò present. Nor 
can it be too often emphasized that it is only by the 
assiduous efforts of independent bodies that the most 
effective use can be made even of the official informa- 
tion services. By and large, it is through the vigilance 
of such bodies that mistakes are rectifled and obstacles 
to the presentation of British achievements and ideas 
are removed, whether in broadcasting, in the Press 
or in any other ways. It ia only-when such independent 
bodies’ take their full share of the pr tation of 
the life and work of Britain that the full effect of the 
British Broadcasting Corporation’s high reputation 
for objective and ‘honest’ réporting will be felt. What 
matters is not that there should be one voice of 
Britain, but that the many voices and means which” 
set forth British ideas and policy and achievement 
should be inspired by a like ideal, and tell their story — 
forcefully if need-be—but objectively and clearly. 
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* RELIGION AND HUMANISM 


Rellgion without Revelation A 
By Dr. Julian Huxley. New and revised edition. 
Pp. xii +252. (London: Max Parrish and Co., Ltd., 
1857.) 21s. net. i 


X HAT the world needs is an essentially religious 

idea system” (including ''beliefs, attitudes 
and assumptions as well as intellectual 
ideas"), but it must be an idea-system which has 
come +o terms with the methods and results of the 
poiences of Nature and man. That means that 
it must be a religion without revelation and without 
belief in a personal God. Such is the challenging 
and thought-provoking thesis propounded by Dr. 
Huxley in this work, which was first published nearly 
thirty years ago and now appears in & new edition 
with alterationg and additions but with ite mam 
conclusions still the same. 

Dr. Huxley writes ag a distinguished scientist who 
has been profoundly interested in and influenced by 
religion from his early years. He has an extensive 
knowledge of the relevant literature. His evidence 
is drawn from personal experience, as well as from 
anthropology, comparative religion and religious 
psychology, and he writes with complete candour. 
Whether or not they agree with his assumptions, his 
arguments and his conclusions, scientiste and theo- 
logians and reflective members of the general publio 
who would like to be able to-give a reason for the 
faith that is in them should find his treatment 
stimulating and . Dr. Huxley's objection 
to revelation is that “in any straightforward sense 
of the term” it is inconsistent with the method of 
science; according to which ''truth is not revealed once 
for all, but has to be progressively discovered". 
Belief in an infallible God-given revelation, he 
contezids, dispenses men from further inquiry, leads 
to fanaticiam and is & bar to E oreover, he 

SHAG) kat acm Giosreyaeeae could 
supernatural agent from*whom the -re ion. 
phenomena which were ance regarded as due to the 
activities of supernatural agente are in fact the resulta 
of the operation of natural causes. The belief in the 
existence of such agents “is best thought of as in 
origi a natural and inevitable error of primitive 


. thinking... a mistaken projection of personality into 


the non- ” which “it will soon be as impoasible 
for an intelligent educated man or woman to believe 
in as it is now to believe that the earth is flat or... 
that death is always due to witchoraft”’. 

That is the negative aspect of his thesis. The 
Positive aspect is that religion is important and 
necessary, as necessary as science and as firmly based 
on experience. If we say that religion is an ex- 
perience, and theology & theoretical Interpretation of 
that experience, we might state Dr. Huxley's view aa 

ing that there is no conflict between science and 
religion, but that there is a conflict between science 
and certain theologies. Those theologies are hypotheses 
to explain the facta which give rise to religious 


‘experience, but the progress of science has shown 


them to be erroneous. The facts and experiences 
themselves, however, are reel and important. Dr. 
Huxley's account .of them, however, is neither clear 
nor consistent. in- situations or occurrences 
which have or are believed to Have a bearing on 
human destiny give rise to what he sometimes calls 
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‘a feeling’, sometimes ‘a feeling and belief’, sometimee 
‘a sense’, and sometimes ‘an apprehension’ of sacred- 
nees of. holiness or sanctity. This variety of expres- 


the original element in religion is 
and this'feelmg tends to find expression 
practices, and gives rise to certain beliefa. 
to the other, the experience is from the first cognitive, 
the awareness or apprehension of ‘a sacred reality’ 
which gives rise to a feeling of reverence or awe. 
But what Dr. Huxley wants specially to emphasize 
is that the situations, the feelings, the beliefs and 
the actions concerned are all natural, all sjtuations 
or eventa either in external Nature or in the history 
of the human mind. There is, in fact, no supernatural 
event or agent, no higher being than man, no source 
for his ideals and values exoept his own nature. 

The negative aspect 
definite and preojse, and the case in support of it is 


ing or emotion, 
in ritual 


equal importance, is: leas clearly and consistently 
developed. On this side what we seem to find is 
lees the’systematic development of an argument than 
a series of casays on specific topics, written at different 
times ünd'for different &nd united only by 
their opposition to revelation and the idea of God. 
The account of the:theology or world-view which he 
would substitute for tham seems to vary from context 
to context. For example, when Dr. Hurley is 
arguing that his view retains all that is eemential to 
religion, he emphasizes the mysterious, awe-inspiring, 
‘sacred reality’ which we find in religious experience ; 
but when he is expounding evolutionary humanism, 
‘the religion of the future’, the emphasis is on human 
ideals and values naturalistically conceived, and on 
man asthe creator of his Gwn values, the master of 
his destiny and the director of evolution. No refer- 
ence. is made to and no room seams to be left for a 
sense of a sacred: reality which alone would seem to 
provide an object worthy of worship. Aocardingly, 
-‘though there is mtch in the work that is true and 
wise and penetrating, its main argument seams to me 
neither convincing nor consistent; and if tts main 
conclusions were established, I think it would be 
more in keeping with linguistic usage to call the 
result an ethical system than a religion. 
: A. MAGBBATH 


THEORY AND TECHNOLOGY 
OF SEMICONDUCTORS 


Semlconductors . 

Their Theory and Practice. By Prof. G. Goudet and 
O. Meulequ. (Translated by G. King.) Pp. xviiit+ 
816. (London: Macdonald and Evans, Ltd., 1957.) 
108s. ° 


pons ere Contacts f 
~ By Henisch. (The International Series of 
.Monogrephs on Physios.) Pp. xii--372. (Oxford: 
Clarendon Press ; London : Oxford University Press, 
1957.) "70s. net. À 
OF. G. Goudet and O. Medfleau have attempted 
to give a comprehensive summary of the present 
state of semiconductor theory and technology. This 
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is an enormous task in a aingle volume, and it is 

7 inevitable that certain ‘aspects of the subject cannot 
be treated as fully as one would wish. Here the 
emphasis hag been placed more on the basic theoretical 
ideas than on the experimental aspect of semicon- 
ductors, with the result that in some of the later 
parts of the book dealing with experimental work,. 
the information given’ is incomplete, and in some 
cases rather misleedmg. For example, in lasts: 
measurements of minority -carrier life-time, 1 
authors spend considerable space on the Valdes 
method -of measurement, when infact the photo- 
conductive decay method, which is ‘mentioned: only 
briefly, is nowadays generally’ preferred, especially 
in the cage of silicon. SUM 

The book is divided into three parts. In Part 1, 
the development of Bemioondüotor theory is traced. 
on the wave mechanical basis of de Broglie and 
Sehródinger; some discussion is also given of the 
statistical mechanics of particle behaviour leading 
to the Fermi—Dirao statistios, and the band theory 
of electronic energy distribution in solids’ is outlined. 
The authors then proceed to examine the mechaniam 
of charge movement in semiconductors, treating in 
detail the effecta of electric and magnetic fields on ` 
the movement of charge carriers and introducing - 
such important parameters aa mobility, diffusion 
constant, and minority carrier life-time. ` 

In Part 2, which is concerned with the technology 
of semiconductors, the influence of crystalline per- 
fection on the electrical propertiea of the more 
important materials is considered. In much of this 
section, the information presented is too brief to be 
of real value to the worker in the fleld' of semicon- 
ductors, this being particularly true of Chapters 6 
and 7; for example, in Chapter 7 only a brief outline 
of the methods of crystal preparation is given, and 
the bibliography appears rather limited for a book 
of this type. i E e- 

Part 3 concerns the principal applications of semi- 
conductors and covers in some detail arystal diodes 
and rectifiers, transistors and photooells. Here the 
aim has been to compare the various types of device 
rather than to give a detailed description of each. 
Considerable space is devoted to point-contact and 
grown-junction transistors, and it may be that 
more emphasis should have been. placed’ on, the 
alloyed- and diffused-junction types m view of the ' 
developments of the past few years. , 

On the whole, tHis book should be a good theoretical 
reference work for the worker engaged in semi- 
conductor activities, and provide also a useful intro- 
duction to semiconductor technology for those 
entering this fleld. | 

Mr. G. King, who is responsible for the translation 
from the original French, has produced a most 
readable texb. : 

Dr. H. K. Henisch provides a survey of the present 
state of knowledge of contact phenomena and reotifloa- 
tion at semiconductor surfaces. This book is a wel- 
come addition to the literature on semiconductors ; 
in the predent state of semiconductor development, 
it is probably true to say that the.phenomena occur- 
ring at semiconductor surfaces are the least under- 
stood pert of the subject, and in this volume Dr. 
Henisch has collected a basio fund of knowledge 
upon which any investigator of surface and contact 
phenomena may usefylly draw. ` 2 

The book begins with an introductory section 
devoted to the theory of electrons in solids, which ig 
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followed by a chapter describing the bulk properties 
of germanium, silicon, lead sulphide, selenium, and 
cuprous oxide. Practical forms of metal—asmi- 
conductor rectifiers, of both the large-area and 
point-contact types, which: use these materials, 
are discussed in detail, and three chapters are 
then devoted to an examination of the various 
theories of rectifying contacta which have been 


proposed. 

The final chapters contain a most useful.deecription 
of important experimenta on point-contact and area- 
contacts between metals and semiconductors, and 
an interpretation of the experimental resulta is given 
in each case. Dr. Henisch is particularly well 
qualified to describe this work, since important 
contributions to it were made by him and his 
co-workers in the University of Reading. 

Although m the past few years the emphasis has 
been largely transferred from surface-rectifying 
barriers to p-n junctions, the problems of surface 
Physics agsociated with such junctions are very 
closely allied to those of the surface-rectifyimg barrier, 
and for this reason, the material contained in this 
book will be of use to all those concerned with the 
theory and applications of semiconductors. 

A. A. BmePHERD 


TECHNIQUE IN ORGANIC 
CHEMISTRY 
Technique of Organic Chemistry 


Edited by Arnold Weissberger. Vol. 3. Second 
completely revised and augmented edition. Part]: 


Separation and Purifleation. Pp. xi+878. (New 
York: Interscience Publi Inc. London : 
Interscience Publishers, Ltd., 1956.) 17.50 dollars 


A Gulde to Qualitative Organic Chemical Analysis 
By Prof. R. P. Linstead and Dr. B. C. L. Weedon. 
Pp. 11+169. (London: Butterworths Scientific 
Publications; New York: Academic Press, Ino., 
1950.) 91s. 


Semimicro Qualitative Organic Analysis 

The Systematio Identification of Organic Compounds. 
By Prof. Nicholas D. Oheronis and Prof. John B. 
Entrikin. Second edition. Pp. xiv--774. (New 
York: Interscience Publishers, Inc.; London: 
Interscienoe Publishers, Ltd., 1057.) 9 dollars. 


Organic Analysis 

Vol. 8. Editorial Board: John Mitchell, Jr.; I. M. 
Kolthoff; E. 8. Proskauer; end A. Weissberger. 
Pp. viii +546. (New York : Tnterscience Publishers, 
Ino. ; London: Interscience Publishers, Ltd., 1950.) 
11.50 dollars. 


HEN Faraday condensed his knowledge and 

experience of laboratory practice into one 
volume of about six hundred pages, he could not 
have foreseen the developments in practical chemistry 
that would eventually require & shelf full of books 
to describe the technique necessary for any ane of 
its specialized branches. Yet bee Hep of more 
and more new methods to the tion of problems 
of chemical structure or of reaction mechanism makes 
it esential for the practising chemist to have 
information on these matters in an accessible and 
collected form. For the organic chemist this has 
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been done in a series of nine volumes under the 
general title ‘Technique of Organic Chemistry" 
edited by A. Weisberger. The worth of the collection 
can be measured by the tattered condition of library 
copies and by the fact that new editions of theec 
volumes are being issued. One of these, Vol. 3, is 
split into two parta, of which the first is a subject of 
this review. It deals with the separation and puri- 
fleation of organic compounds by crystallization, 
filtration, extraction and diffusion methods. There 
are also chapters on solvent removal and centrifuging. 
These accounts are up to date, authoritative and 
plentifully supplied with references to original papers 
and other sources of information. Yet when they 
deal with general descriptions of techniques which 
have been practised since the beginning of chemistry 
they give the impression of being somewhat too 
diffuse. There is a stimulating section of the chapter 
on diffusion methods, which discusses the application 
of thermal diffusion for the separation of liquid 
mixtures. The technique of this method is still bemg 
developed and it offers the prospect of & useful means 
of separating some pairs of liquids of approximately 
the same boiling point. 

In spite of the increasing number of new tech- 
niques which are being used by organic chemists, 
instruction in the art of qualitative organic chemistry 
is still an essential part of the training of a chemist. 
I$ provides the student with the opportunity of 
linking deduction to obeervation and of acquiring 
at first hand some experience of’ the exercise of 
independent judgment and the selection of surtable 


: methods for testing his conclusions. Qualitative 


organic analysis is indeed essential to any complete 
course in organic chemistry ; ita value to the student 
is determined almost entirely by the way the subject 
is presented. It is of more than usual interest to all 
who are charged with the instruction of students in 
practioal organic chemistry to have available, in 
book form, the system of instruction which has been 
developed in the ent of the 
Imperial College of Science and Technology. In this 
book, “A Guide to Qualitative Organic Chemical 
Analysis”, by Dra. Linstead and Weedon, is outlined 
a scheme for the identification of single substances 
based on the reactions of the functional groups and 
their characterization by the preparation of suitable 
derivatives. There are twenty-seven tables giving 
melting and boiling points of the commoner members 
of typical groups of organic compounds and their de- 
rivatives. Clear directions are given for the prepara- 
tion of characteristic derivatives of each group. There 
is also a short chapter on the examination of mixtures. 
The book is written for students taking an honours 
degree in chemistry ; it also provides a sound and 
satisfactory basis for more advanced work. It can 
be recommended to the attention of all who teach 
practical organic chemistry and it should be in the 
possession of all studenta reading for a degree in 


chemistry. 
The first edition of “Semimicro Qualitative Organic 
is" by Profs. Cheronis and Entrikin was 
published in 1937 Ma relatively: slender volume of 
about five hundred this new edition has been 
expanded by about 250 pages by adding to the 
existing material and by introducing new sections. 
The subject-matter Has also undergone some reor- 
The emphasis of the book is on mani- 
pulation of semimicro quantities and its chief merit 
is in the descriptions it gives of the preparation of 
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derivatives for the characterization of functional 
groupe. There are also very complete tables of 
physical constants to aid the identification of organio 
compounds as well aa schemes for the recognition of 
typical groups. These sections are preceded by an 
account, about 150 pages m length, of techniques for 
handling small quantities of material. Operations 
such as crystallization, distillation, extraction and 
chromatographic separation are described in consider- 
able dete:l and there are some useful descriptions and 
diagrams of suitable apparatus. A small section on 
infra-red absorption spectra is also included. 

From the authors’ introduction, it & that the 
book is designed to be used not only practising 
organic chemists but also by studenta who are start- 
ing practical organic chemistry. In this, it is possible 
that the authors have gone too far in their enthusiasm, 
for it is extremely doubtful if any beginner can 
efficiently acquire & competent technique in the 
handling of semimicro amounts, without having 
previously undergone the disciplme of well-founded 
Instruction in the art of crystallizing, distilling and 
purifying larger amounta. 

The intention of the editors of the series of volumes 
under the title of “Organic Analysis” is stated to be 
to present an up-to-date picture of techniques for 
the estimation of organic compounds, and reliable 
procedures. This is a high standard to maintain over 
a series of volumes, but it is evident that Vol. 8 in 
no way falls below the standard set by the previous 
volumes. The content of Vol. 8 may be 
gauged from the titles of the reviews ; determinations 
of organic acids, of acid anhydrides, of amines and 
amides, and of olefinic unsaturation. The volume is 
completed by a review of the applications of analytical 
maæ spectrometry to organic analysis, and by one 
of some commercially important classes of synthetic 
organic coating resins. These reviews are of i 
interest to the analyst, but can be read and with 
rofit by organio chemists with more general interests. 

particular there is a satisfying and critical survey 
of methods of estimating unsaturated linkages; it 
covers not only methods based on saturation of 
the double bond, but also those i on 
what the authors call ‘mstrumental methods’, among 
which are infra-red and ultra-violet absorption, 
and chromatographic methods. 


W. J. HIOKIXBOTTOM 


-SCIENCE AND THE UNITED 
STATES GOVERNMENT 


Sdence in the Federal Government 

A History of Policies and Activities to 1940. By A. 
Hunter Dupree. Pp. xi+460. (Cambridge, Mass. : 
The Press of Harvard University Press, 
1957.) 7.50 dollars. 


this book Mr. A. H. Dupree gives a readable and 

scholarly account of the relations between the 
Government of the United States and scientiflo work 
during the first hundred and fifty years of the Federal 
Union. It is a picture of the place which science has 
taken in the growth of the American nation and, 
concerned rather with the organization of both 
science and government and the formulation of 
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policy than with the advance of science itself or with 


American Philosophical i in 


olicy", which emphasized the profound 
concern of the United States Government to-day with 
the function and use of science. 
. The book is, however, something much more than 
@ complement to these reports or to the recent 
description of the present organization of the Federal 
Government for scientific activities which tho 
National Science Foundation has published. Mr. 
Dupree rarely discusses developments, such as Mr. 
D. K. Price discusses in “Government and Science’, 
He is content to record the facts in such guise that 
book will be of wide interest outside the United 
States. Eavays which display so penetratingly the 
reactions between Bcience &nd government are all too 
rare, and Mr. Dupree’s canvas is ample, 
this account of the American scene is calculated 
to asist the i of the British scene 
also, and not least to convey more than a hint 
to the British scientist on how to handle such 
relations. : . 
There is indeed nothing that really approaches this 
book in covermg-the relations between science and 
[borse a eu Prof. 
Armytage gave some sidelights in “Civic Univer- 
sities”, but no book on the Civil service has covered 
this aspect, and Dr. D. L. 8. Oardwell’s recent study 
of the organization of science in England also passes 
it over, though it was noticed in some of the studies 
stimulated by the Perkin centenary last year. It will 
surprise many to learn from Mr. Dupree’s book how 
long the history of science in America is, how deep 
the roots of science go both into science and govern- 
ment, and from what early days the United States 
Government has been concerned to foster science. 
Well produced as well as written, with ample biblio- 
graphical references, and & chronology as well as an 
adequate index, it will interest all those concerned 
with the relations between science and government. 
For a book which illumines those complex relations 
and their dangers, there are two curious omissions. 
There ia no mention of either the American Associa- 
tion for the Advancement of Science, although 
Science is freely quoted, nor of de Tocqueville, though 
de Tooqueville’s remarks on the imftuences of 
upon science in America, and his observa- 
tions that the democratic principle does not induce 
men to cultivate science for its own sake and on the 
neglect of theoretical and abstract knowledge in the 


United States, are highly relevant to Mr. Dupree’s 
account and endorse his concluding t. 
R. HITMAN 
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The piercer of Chemistry 
Edited by . George L. Olark and Gessner G. 


Hawley. Pp. xvit+1087. (New York: Reinhold 
Publishing tion; London: Chapman and 
Hall Ltd., 1957.) 156s. net. 


, [ ‘HIS useful volume contains & very large amount 


of up-to-date material which it would be diffloult - 


to find elsewhere in such moderate The 
articles are written by specialists and are, in general, 
very good. A wide field 1s covered and industrial 
applications receive careful treatment. The volume 

uld be available in reference hbrariee. Since the 
book will no doubt go through many editions, ib will 
not be out of place to refer briefly to what the 
reviewer thinks shortcomings. The index is most 
madequate. The editors say that they kept the 
contributions strictly within the compass planned, 
and in some cases they have unduly cut down excel- 
lent articles and given far more space to poor ones 
than they deserved. In the accounts of persons and 


long sections givi the names of present staff in 
fal the National Physical Laboratory and other 
famous foundations are not mentioned. Ostwald is 
mentioned but not Nernst, Herty but not Harden. 
Rutherford is still Sir Ernest and Aston is missing. 
In general, the editors do not seem to have been 
to their task. The spelling is sometimes weak ; 
W. ‘van der Waal’, for example, is the respons- 
ibility of the suthor or is an ial correction 
I do not know, but it should not appear. 
J. R. PARTINGTON 


Elementary Practical Organic Chemistry 

By Dr. Arthur L Vogel Part 1: Small Scale 
tions. Pp. xv--848-rxiv. and New 

Y : Longmans, Green and Oo., Ltd., 1957.) 21a. 


Ta author has planned a three-volume work of 
which this is the first part. The book opens with 
forty pages of theory, followed by & long chapter on 

i technique. Besides dealing with cus- 
tomary purification processes, it contains an account 
of special small-scale apparatus—mostly modifloetiong 
of familiar types used in macro-work—which the 
author bas tried out and recommends. By stan- 
dardizing the size of necks of flasks and the diameter 
of side-arms he has shortened the time required to 
set up an experiment. , These devices and modifice- 
tions have been carried out in co-operation with a 
large manufacturing firm, so that the standard 
apparatus may be obtained through laboratory 
suppliers. Many teachers will welcome the informa- 
tion in this chapter, for the text is punctuated with 
helpful notes on theory, comments on reagents and 


ute laboratory devices and safety precautions. 
ters 8, 4 and 5 give practical directions for the 
preparation severally of a selection of aliphatic, 
aromatio and miscellaneous compounds. Although 
called ‘elementary’ these preparations are mostly of 
the class required by university studente. They 
inolude one requiring the use of sodium borohydride 
and one reduction with lithium aluminium hydride. 
The publishers claim “that the requirements of all 
examinations involving & knowledge of i 

organic tions are fully met" and that the 
volume should. be suitable for grammar schools, 
technical colleges and universities. However, it must 
be pointed out that “elementary organic prepara- 
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tions”, so far as British grammar schools are con- 
cerned, refer to such com as alcohol, acetane, 
acetic acid, chloroform, ether, ethylene, ethyl acetate 
and formio acid. The preparation of not one of 
these is given. Moreover, we are not told whether 
their omission implies that their ue on & 
small scale is not expedient. Dr. A. L Vogel believes 
that many of the preparations are new, and he states 
that all have been checked over in his laboratory. 
The advice on apparatus and technique, and the 
experience gone to the making of the book will 
commend it to teachers. Where it is not used as & 
olam text it should be on the laboratory shelf. 

G. Fow Las 
Russian-English Glossary of Nuclear Physics and 

.Englneering : : 

Pp. i4-105. (New York: Consultants Bureau, Ino., 
1857.) 10 dollars. 
"Du excellent compilation gives idiomatic Eng- 

lish equivalents of more than 10,000 Russian 
words and phrases. Ita range goes beyond nuclear 
physics, nuclear j ing and atomic energy to 
include almost every technical word that might be 
encountered in Russian literature on those subjecta. 
Errors are very few, and omissions are hard to find. 
There are some misprinta in both Russian and 
English, but none is likely to cause serious difficulty. 
The main contribution to the list has been obtained 
i i English Russian dictionaries of 


with various 
branches of physics and ultimately to be included in 
“a comprehensive and authoritative dictionary of 
contemporary Russian terminology in all fields of 
modern physics”. Such a work will be exceedingly 
valuable if the standard of this first instalment is 
typical. J. B. Svxass 


The United Kingdom Contribution to the Inter- 
national Geophysical Year, 1957-58 
Pp. 72. (London: The Royal Society, 1957.) 10s. 
HIS publication provides more than ite title 
would lead one to expect. It contains a short, 
clear account of each subject to be studied during 
the International Geophysical Year, covering the 
observations to be made in each and the problems 
to be attacked. Each subject is linked with the 
others. Full details are given of the selection of the 
ial periods, the observations to be made during 
and & calendar of those fixed in advance. Thus 
far the publication is international in soope, but 
we have also & record of the British share of 
the work with liste of those British gcientista who have 
planned it. It is a book both to read and keep-for 
reference on details. It is essential for all, profes- 
gional scientists orlaymen, who take a serious interest 
in the Geophysical Yeer. G. A. BULL 
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JOACHIM JUNG (1587-1657) 


By Da J. H. S. GREEN 


"[ HE three hundredth anniversary of the death 
of Joachim Jung occurs on September 28. The 
importance in the history of science of his influence 
and work is not small, and is of notice and 
summary on this occasion. Jung (Junge, Jungius) 
waa born at Lübeck on October 27, 1587. According 
to Poggendoríf! he was for five years from 1609 
professor of mathematics ab the University of Giessen, 
ut during this early period he also studied pharmacy 
at Rostock". However, he then moved to Pisa and 
Padua, in medicine from the latte? 
University in 1618. In view of Jung’s later ideas 
and work this period spent in Italy musb be oon- 
sidered of great importance. Singer has written of 
“that true nurse of the sciences, free Padua", pointing 
out “that there, alone among the universities, 
religious tests were bo applied as to be in effect, 
nugatory”. At Padua, some fifteen years after 

; Jung came under the influence of the great 
Fabricius (1537-1618) as continued by 


Jung's educational activities continued, therefore, 
for the last thirty years or more of hia life. But 
even as a young man he had been one of a group of 
educational reformers associated with Ratke (1571— 
1035) Of i among their 
activities was the emphasis an the vernacular, for in 
this respect Germany was especially beokward at 


and explicitly be 
German than in Greek, 
Notable here is the emphasis on 
technology. With his versatile activities and enthu- 
slastio advocacy of 


of study, the 
& hundred years earlier, 
that point at which it is to-day". 

The best-known work of Jung is probably that on 
botany ; but he played an important part in two of 
the most important features of seventeenth-oen 


was founded by him at Rostock, in 1622". Apart 
from a number of informal gatherings of men inter- 
ested. in science, such as that which gathered around 


German society, as evidence ita motto: Per snduc- 


honom ei 


which had put f 


arises from its early date and from Jung’s sssociation 
with it. 
Jung’s contributions to the revival of the atomic 


importance. 
seam to have been similar to those of Sennert (1572— 
1837) ; an account of views appeared in 1619 and more 
fully in 1636. Jung’s views were first written down 


(published in Hamburg m 1662), 
first published in 1642 in two ‘di 
: inum de: principii l 
ium" (March 80, Api 3, Hamburg, 1642). These 
were really academic exercises of the Hamburg 


Both Sennert and Jung emphasized that in chemical 
changes the individuality of the atoms is retained— 
Jung citing the example of the replacement of copper 
by iron in a copper sulphate solution. In’ regarding 
this as an exchange of atome and not as a transmuta- 


but 


being of irregular shape, angular and sharp, and in 
his writings have been seen the. ideas of isomerism 
and i ; 
These views, and those of Gassendi, were known 
to Boyle, who refers to Sennert in "The 

Obymist” (1661). Sarton has described Jung's (1642) 
account as ‘ abstract and forbidding’’* and states 
that Boyle is leas likely to have known of it than that 
of Gassendi. It is known, however, that Boyle 


` received a “rude draught of Dr. Jungius’ Protonoetical 


Philosophy” in- a letter from Samuel Hartlib in 
May 1654, though he knew of Gaseendi's work earlier 
than this. 


In his botanical work Jung was perticularly influ- 
enoed by the Italian tradition. The botanical garden 
at Padus, the first to be attached to & university, was 
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laid out in 1545; that at Pisa, provided at the 
expense of the Medicis, followed two years later. Of 
great importance was the work of Andrea Oeealpini 
at Padua, who gave more detailed attention than 
previously to the morphology of flowers, particularly 
the organs of pollination, and of Oaspar Bauhm 
(1550-1624), & student of Fabricius, who introduced 
the binomial system of clasa names. Cesalpini was 

strictly Aristotelian in hia ideas of the nature of 
planta, and he retained the traditional four categories 
of plants—treea, shrubs, half-abrube and herbs— 
which he subdrvided on the basis of the fruit. Jung 
took this further in his important developments in 
classification and morphology ; but his considerations 
were free of Aristotelian ion. 

In describing the various parts of the plant, Jung 
gave clear definitions, which, although abstract, 
were the besis of subsequent comparative mor- 
phology. Thus, “a leaf is that which stretches out 
from ite place of attachment im height and length 
so that the surfaces of the third dimension are 
dissimilar to one anothe?; it is the leaf’s inner 
surface that is differentiated from the outside”. On 
this basis, and the fact that they fell off in autumn, 
be distinguished compound leaves from the branches 
with which they were frequently confused. 
the stem was defined as the upper part of the plant, 
stretching upwards such that the back, front and 
sides were indistmguishable, and Jung described the 
changes of the stem leaves with moreasing distance 
from the 

He was unaware of the sexuality of flowers, but 
deworibed fully the forms of flowers, and on this 
basis distinguished between the Compositae, Labistae 
and families. He rejected the classifica- 
tion into trees, shrubs and herbs, as well as others 
besed on colour, scent, medicinal uses, and so on. 
Much of his terminology of the parta of planta remains 
in use to this day, for example, the terme used to 
distinguish different types of inflorescence. His 
contributions to morphology and nomenclature were 
almost the first ta since the time of 
Theophrastus (872-287 B.O.) and his "leggo 
Phytoscopica’’ of Botanical Study), which 
was published in Hamburg in 1678, has been referred 
to as “the most philosophic and scientific treatise on 
plants that had appeared since the time of Aristotle", 
and “the foundation upon which the whole super- 
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structure of plant morphology and descriptive botany 
has been erected’’’. 

John Ray (1027-1705) obtained through Hartlib 
and John Worthington a manuscript of pert of this 
work before 1660 and many of Jung’s definitions were 
incorporated in his “Index Plantarum Agri Centa- 
brigiensis” (1660) and in later works in which he 
also acknowledged his debt to Jung and to Cesalpini. 
Ray’s description of the flower is based on the same 
source. However, Ray retained the traditional 
divisions on the grounds of expediency, though he 
agreed that they were popular rather than accurate 
or acientific. This weakness of Ray’s work persisted 
even after Rivinus (1690) had shown it to be unten- 
&ble. Indeed, it i until the time of Linnsus 
(1707-78), who in turn learnt of Jung's morphol- 
ogical principles and terminology from Ray. Linneus 
acknowledged Jung as his precursor in tbe construc- 
tion of rules for the description of flowers, and in his 
descriptions of plant organs was continuing Jung’s 
work. 

It is frequently stated that Jung published nothing 
in his life-time, possibly because his greatest influence 
was exerted after his death. However, there appeared 
three editions of his “Geometrias Empirig" (Rostock, 
1627; Hamburg, 1642, 1649), as well ag his ''Die- 
putationum de Stoecheosi geometria" (Hamburg, 
1634), ‘Trias quaestionum physicarum de E 
oorporum materia et forma” (Hamburg, 16387), the 
two disputations mentioned above and other works. 

Jung, like Comenius and Harvey, represents & 
transition period between Aristotelian scholasticiam 
and modern science, and he typifles an early phase of 
seventeenth century science. His botanical work 
exemplifies this: he made valuable and enduring 
contributions by & pana of scholastic logic 
and accurate observation. 


En. LED J. O., “Biographiseh-literarisches Handwürterbuch", 1, 


Gelpsig, 1583). 

1 Ornstein, WL, “The Rôle Hole of Salentino Bolstleg In thn. Sayer tent 
Century", ' 167 (Chicago, 1 958). 

? Singer, O., den Ah ip ence e 

! Lawit, ter DN 


Kern MP, Clap i tag) Paral eg arri Se f. 
1865). 


e", 37 ff. (Bonn, 
* Hooykaas, E., Ckyseia, 8, 65 (1049). 
Barton, G., Ckysris, 3, 165 (1050). 


ibis iio W. (ŒL), ‘Makers of British Botany", 15 (Cambridge, 


CARBON 
THIRD BIENNIAL CONFERENCE 


Te third biennial Carbon Conference, sponsored 
by the University of Buffalo, the U.8. National 
Science Foundation and the U.S. Office of Naval 
Research, was held in Buffalo during June 17-21. 
Interest in the chemical physics of carbon has 
grown with exceptional rapidity during the past 
few years. Solid carbon has valuable chemical, 
mechanical, thermal and electrical properties which 
indicate various technical uses at ordinary and 
at high temperatures. The use of highly purified 
graphite in nuclear reactors provides a second 
reason for greatly intensifled basio and applied 
research}. From a more. academic point of view, 
a olose relationship between various properties 


of the aromatic electrons in condensed aromatio 
molecules and in graphite has been evident! smoe 
X-ray structures first became available. However, 
within recent years a variety of new techniques have 
been exploited m elucidating the structure and 
behaviour of graphite and of ite crystal compounds. 
X-ray structural studies have been greatly refined, 
so as to deal with imperfectly graphitized carbons 
made from various starting materials. It is generally 
recognized that such carbons can be regarded as 
polymers that contain small or large regions of fased 
aromatic rings, gap ce Pe 
according to the ideal graphite structure. 

regions are joined together in various ways, breed 


pressed into service, and have yielded important new 
information such aa the presence of unpaired electron 
spins in certain carbons*. A wealth of studies on the 
disruption of graphitio bonds by radiation damage ia 
now being published and forms a new counterpart to 
earlier lines of investigation on the formation of 


aromatic systems, graphite regarded as the 
limit of various series of smaller aromatic mole- 
cules. 


some eighty papers, a visit to Niagara Falls, and a 
heat wave. ‘There was no official record of the dis- 
“cussions, which were by common consent stimulating 
and well sustained, but a booklet of abstracts of the 
papers has been i by the University of 
It is planned to embark on publication of 
the papers presented to the Conference at the begin- 
ning of October (probably under the ægis of the 
University of Buffalo). 


; There was also 
inserted a symposium of eight papers, ‘From Benzene 
to Graphite”, in which trends in aromatic properties 
could be surveyed in their broader aspecte. 

Some twenty-four papers dealt with various aspects 
of the important subject of ‘graphitization’, by which 
is meant the transformation of 


aienak. 5; > ond Smith, 6)*. An 
ini u : S 1 hitined 


ons of energy- 
levels in idealized graphite and smaller maoro- 
* Reference numbers with those in the published booklet 
and the Third Biennial Carbon Conference 
June 17-21, 1957 bel at the Unrvarsity of Buffalo, N.Y. (Co-sponsored 

the Univernty of Buffalo; The ational Beilenoe Foundation ; 
and the U.8. Office of Naval Research.) Pp. 34. (Buffalo, N.Y.: The 
Untverxity, 1957.) 
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molecules (Corbato, 21; MoOture, 22; and 
Wallace, 23; Pullman, 28; Mateon, 29) show very 
considerable refinemente compared with the earliest 


ies of carbons at 
of the energy 


(Tsusuki, 18) show dislocations the comparatively 
large dimensions of which do not appear to be fully 
aspecta of ‘aromatic 


discussed (Ubbelohde, 81) 
experimental behaviour. i 
mpagnetio properties of partly ordered carbons 
(Pacault, 82; Adamson and Blayden, 8) have now 
been carried to a very considerable degree of 
precision. 

There were only nine’ papers dealing more or less 
specifically wrth the chemical reactivity of carbons ; 


this part of the could undoubtedly have 
been extended considerably, though it would have 
drawn somewhat different parti i to the Con- 


ference. Interesting chemical iques of testing 
for the presence of surface groups by methylation, 
amide formation, chlormation, and the formation of 
other surface ‘derivatives’ were discussed (Boehm, 
Hoffmann and Clauss, 58; Garten and Weiss, 59). 
Some stinking examples were shown of highly 
localized promotion of the oxidation of graphite by 
surface catalysts such as iron, gold or silver (Hennig, 


56). 
Papers on graphite oxide (Clauss, 37), on ‘red 
carbon’ (Schmidt, Boehm and Hoffmann, 46), on the 
diamond the General 


growing mterest in this field. A whole range of inter- 


related new compounds has been by Crofte 
(86), who discussed some of the itions for their 
' formation. Various pro ies of graphite/bromine 


were described by & n 
like model of 


of authors, and the sakt- 


i for gemi-quinone types of 

pia aperi (Eley and riri 2). "Ihe photo- 
on in single crystals naphthalene, anth- 
benzanthracen: 


racene, tetracene, phenanthrene, 1-2- . a, 
1,2,5,6-dibenzanthracene, 1, terphenyl, pyrene 
chrysene (Lyons, 1) weight to the slightly ` 


, Nature, 183, 1002 (1033) 


"Ingram, D. J. H., e al, Mature, 174, 707 (1054): where earlier 
referenoes are given. 
* Carbon Proceedings, 1st and and Gonferences,in one volume (Untver- 


sity of Buffalo, New York). 
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RECENT DEVELOPMENTS IN CLOUD PHYSICS 


"qune s ee ae ee eee 
Society, held in Glasgow during July 3-5, began 
with a lively and well-attended discussion on cloud 
physics. The meeting, which was held in the Depart- 
ment of Natural Philosophy, University of Glasgow, 
with Prof. P. I. Dee in the chair, was delighted to 
weloome Prof. O. T. R. Wilson, now in his eighty-ninth 


year. 

Dr. B. J. Mason (Imperial College of Science and 
Technology, London) began by describing the resulta 
of some recent experiments, carried out in collabora- 
tion with J. Hallett, E. J. Langham and J. Maybank, 
on the supercooling and nucleation of water and on 
the growth of ice crystals fram the vapour. Obser- 
vations on the freezing of large numbers of dropleta 
i i from 102 to 1 cm. in 
diameter and ded at the interface of two 
immiscible liquids in order to avoid the nucleating 


effecta of solid surfaces, had established propor- -` 


tionality between the logarithm of the droplet volume 
and ita freexing temperature for a constant rate of 
cooling. Such a relationship appeared to characterize 
the heterogeneous nucleation of water droplets 
containing small foreign nuclei, and is probably 


extent that droplets could be regularly supercoo 
to temperatures ranging from —41? O. for l-u 
droplets to —83? O. for drops 1 mm. in diameter, at 
ch freexing occurred spontaneously without the 
aid of foreign nuclei. The empirical relationship 
between droplet volume and nucleation temperature, 
which differed from that representing heterogeneous 
nucleation, showed good with theary. 

Photographs taken of ing droplets reveeled 
that, in some cases, solidification was i 
by rupture of the ice surface and the liberation of a 
number of small ice splinters. This suggests a 
mechanism by which the numbers of ice crystals in 
clouds may be rapidly increased. 

In an attempt to discover the nature and origin 
of atmospheric ice nuclei, tests had been made of 
the nucleating ability of various types of soil particles 
and mineral dusta, and had revealed that a number 
of silicate minerals such as kaolinite, microclme and 
some of the micas were effective at temperatures 
greater than —15° O. but that the more common 
gilicates were relatively inactive. However, several 
types of nucleus became more effective once they had 
been involved in ice-orystel formation. Thus when 
ioe orystals, formed on various silicate particles 
initially active only below about —20° O., were 
allowed to evaporate by warming them to very near 
0° C. in & dry atmosphere, they left behind nuclei 
which were thereafter effective at temperatures as 
high as —5* O. Dr. Mason suggested that although 
most of the particles carried up from the ground can 
initially form ice crystals only at the low temperatures 
associated with the high cirrus clouds, when the 
crystals evaporate they may leave behind pre-aoti- 
vated nuclei, which may later seed lower clouds at 


temperatures only & few degrees below zero. This 
may explain why the tops of shower clouds sometimes 
show signs of glaciation at temperatures as high as 
—6° O., although nuclei active at these temperatures 
are rarely detected in surface air. 

Finally, Dr. Mason used a series of photographs 
to illustrate the growth of ice crystals on a fine fibre 
running vertically through the centre of & water- 
vapour diffusion chamber. Olear-cut changes of 
crystal habit—from hexagonal plates—-needles— 
hollow  prisms—-plates—stellar dendrites plates —+ 
priams—£ook place along the length of the fibre, over 
which the temperature varied from 0° C. to —40° C. 
These closely imitated the changes occurring in 
natural snow crystals. That the relative growth- 
rates of the basal and prism faces of ice crystals 
should change so abruptly and so often is very 
puzzling, but these experiments had clearly shown 
that the temperature and not the supersaturation of 
the environment is primarily responsible. The 
supersaturation is, however, important in ini 
the growth-rates of the oryBtals and the development 
of dendritic forms. 

Recent measurements of condensation nuclei, cloud 
particles and ram, made from aircraft of the Meteor- 
ological Research Flight, Farnborough, were described 
by Mr. R. J. Murgatroyd (Meteorological Office). 
Raindrops measured at the surface commonly have 
diameters of 0-5—5 mm., and occur in concentrations 
of 0-1-1-0 per litre, whereas condensation nuclei 
have diameters of 0-01p or more and concentrations 
of 10*-10' per litre near cloud base. One of the 
main problems in cloud physica is to trace how 
raindrops develop after condensation on these 
nuclei. ; 

Measurement of the total numbers of condensation 
nuclei from an aircraft by means of a Nolan—Pollak 
photo-electrio counter indicated that concentrations 
over the land, particularly near industrial areas, are 
considerably greater than over the sea. Numbers 
decrease rapidly with height, the profile of concen- 
tration in the vertical being mainly determined by 
atmospheric stability. Cloud dropleta, which were 
measured. by impaction on magnesium oxide or oil- 
coated slides, are usually 10-80u in diameter with 
concentrations of 10'-10* per litre, go that only a 
fraction of the available condensation nuclei are 
apperently involved in the productian of cloud. The 
most active will be the larger hygroscopic nuclei, 
BOSON of sodium chloride, and Mr. Murgatroyd 

how the concentrations and sizes of galt 
nuclei are determined by collecting them on slides 
coated with a gelatine impregnated with silver 
nitrate. These particles are mainly in the range 0-5— 
10. in diameter with concentrations of 10*-10* per 
litre, and their vertical distribution is agam controlled 
by atmospheric stability and the nature of their 
source. In these concentrations they are likely to 
be associated with only the largest cloud droplets, 
and it is these which will probably grow to raindrop 
size by coalescence. ‘ 

Precipitation elemente. (greater than 100. in 
diameter) were sampled by exposing & thin alum- 
inium foil from the aircraft, and measuring the 


574 


indentations produced by the particles on impact, a 
technique developed by the Mechanical Engineermg 
t of the Royal Aircraft Establishment, 
Farnborough. It has been found that gmall cumulus 
clouds, a few thousand feet thick, contem droplets 
about 1002 in diameter in concentrations of 0-1- 
1-0 per litre, which is of the game order as the con- 
centration of raindrops at the surface. Examples 
were also given of the way raindrop sizes vary with 
height in layer clouds at temperatures above freezing, 
particles growing to raindrop size by overtaking and 
ing with smaller droplets falling at slower 
speeds. The same technique is also being used to 
examine the development of rainfall by the Bergeron 
mechaniam, which involves the ice-phase. Crystals 
in cirro stratus cloud rarely exceed 2504. in diameter, 
but in alto stratus and nimbo stratus snow flakes of 
1-2 mm. diameter, increasing in size as they fall, 
are found. There is some size decrease as they melt 
at the freezing-level and then further increase durmg 
the rain stage below. Conditions in cumulo nimbus 
clouds are much more complex, liquid water drops 
often being found at temperatures of —10° C. to 
—30° OC. The particles are larger and greater in 
number than in frontal clouds. . In each case & size 
spectrum of precipitation elements can now be 
measured at all levels, and it seems likely that it 
will goon be possible to obtain reasonably complete 
cross-sections of particle distributions in frontal 
systems, and study the way they are developing to 
produce the rainfall observed at the surface. 

The discussion took & new and interesting turn 
when Dr. T. W. Wormell (Cavendish Laboratory, 
Cambridge) described the results of recent work on 
electrification processes associated with precipitation 
near the ground. x 

The introduction of conducting particles, cloud 
particles or ipitation elements, disturbe the 
Pormal jonie equilibrium in the atmosphere end the 


m 
of by Rom Gunn. In the presence of an electric 
field, and of dropleta with appreciable fall-velocities, 
other effecta of selective capture are likely to be of 
greater importance. 

Once precipitation has started, the effects of splash- 
ing may seriously affect electrical observations at the 
ground and, indeed, cause difficulties in any type of 
observations. Recent work by Adkins at Cambridge 
has emphasized the importance of such effects ; there 
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may be copious production of ions at the ground and 
& rapid vertical variation of fleld in the lowest layers 
of the atmosphere. Further, laboratory work by 
Han, also at i showed that the continuous 
splashing of distilled water on many types of target 
builds up a space-charge of negative ions which, 
if not removed, completely alters the effect attending 
subsequent individual splashing processes. 

During quasi-steady rain the electrical effects are 
often feeble, being comparable in intensity with 
those of fine weather. According to a recent sys- 
tematic study by Chalmers, the typical effect in such 
conditions is & negative potential gradient near the 
ground accompanied by a downward total current 
(convection current on rain plus ionization current). 
In other words, the total current into the ground is 
in the reverse direction to the ionization current. 
Chalmers suggests that there is in the upper part of 
& nimbo stratus cloud some electrification process 
which gives the top of the cloud a positive charge, 
with a negatively charged region beneath; and a 
second -lower down, beneath the freezing- 
level. Dr. Wormell suggested that this secand 
process might be due to splashing at the ground 
and turbulent diffusion upwards of & negative space 
charge on slow moving ions. The electrification m 
the upper part of & nimbo stratus cloud is of the same 
sign as the main electrification of a cumulo nimbus, 
and it is conceivable that the mechanism is the 
same. It has been common of recent years to assume 
that this process involves ice. Processes which have 
been discussed include riming, glaze ice formation 
and the friction or violent collision of ice particles 
with different electrical ies. On the other 
hand, the writings of O. T. R. Wilson and Vonnegut 
demand & reconsideration of the possibility of 
influence mechanisms, and the common assumption 
that & thunderstorm necessarily contains ice in its 
upper portion has been 

Dr. Wormell felt that the nature of the predominant 
charging mechanism in thunder clouds is still far 
from settled, that we still lack the information 
necessary to make a reliable quantitative assessment 
of the ice proceases, particularly in the presence of 
an electric fleld, and that influence mechanisms cannot 
yet be finally dismissed. 

The meeting owed much to excellent arrangements 
made by the staff of the Department of Natural 
Philosophy, who were very generous hosts. 

B. J. Mason 


HILL CLIMATE 


N the second morning of ite summer meeting 
held on July 4 and 5 in the Department of 
Natural Philosophy, University of Glasgow, the 
Royal Meteorological Society directed ita attention to 
problems of hill weather. The topics discussed were 
not peculiar to this branch of meteorology, as they 
included such general considerations as the informa- 
tian we have and how it can be used ; the information 
we need and how it can be obtained ; and the correla- 
tion of non-meteorologioal field data with weather or 
climatic factors. 
As the main sink for obseryations, and the chief 
source of information, the Meteorological Offloe^is the 
recipient of most technical and academic requests for 


help and advice, so it was appropriate that Mr. R. 
Cranna, of the Edinburgh Office, should provide the 
introductory paper on “Problems of Climate". 
He quoted a number of examples to show that, apart 
from water balance and land utilization studies, many 
specific inquiries were being received which could not 
be adequately answered. Looking further ahead, 
water supply seamed to be emerging as a limiting 
factor in industrial development, and he foresaw 
that light industry might have to move to where 
water is available, in-which event the Meteorological 
Office would find itself with a much bigger demand 
for information about hill climate. Theee inquiries 
would be for detailed wind and temperature date for 
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building design ; wet-bulb date for cooling towers ; 
humidity data for air conditioning ; and rainfall date 
for sewer and dram design. Reviewing the sources 
of data, Mr. Oranna showed that the Scottish network 
of climatological stations is very open, and until 
fairly recently was concentrated on or near the coast. 
New stations set up or contemplated have improved 
the inland network, but vertical distribution is poor. 
Although one-fifth of Scotland is above 1,250 ft., 
there is only one station at about that height, and 
none higher; and since Ben Nevis Observatory was 
closed fifty years ago there has been no place in 
Bootland at which variations of weather with altitude 
can be studied without complicating factors. Most 
of the stations are set in the bottoms of glens in an 
effort to attain the standard ideal site—a bowling 
Ron on os ane ae aa ae 
or more observations on slopes. Too much of 
existing information is about valley climates in hill 
country. The observations themselves might be 
modrfled, particularly as many stations report only 
once daily at 0900 c.«.T., and as an example of 
poesible improvement it was that maxi- 
mum and minimum wet-bulb thermometers should 
be part of the standard equipment. 

Mr. R. W. Gloyne, also from the Meteorological 
Office, Edinburgh, spoke first of the classification of 
dissected country. There already exist concepts of 
ground configuration which attempt to express 
departures from the infinite plain, and in a brief 
review of some of these concepts Mr. Gloyne sum- 
: marized the meteorologists’ experience as indicating 
that, very roughly, & vertical irregularity affects local 
weather over a distance of about one hundred times 
the height. Some measure of ‘ruggedness’ could be 
useful m interpreting local climatic differences. He 
then gave a sketch of a possible mathematical de- 
scription of a land oroes-section that incorporates 
estimates of mean slope, ruggedness, and the extent 
of contact between the ground surface and the 
atmosphere above 1t. 

Next he turned to climate and plant growth, and 
as a basis for hia argument accepted the conventional 
definition of the growmg season as the “‘period of the 
year when mean air temperature remams above 
42° F.". From records in the same broad region, but 
at different altitudes, it was shown that the effect of 
increased altitude is to decrease the mean annual 
air temperature without any marked effect on the 
amplitude of the approximate sine wave, that is, the 
two curves are nearly parallel. The part of the curve 
lying above the intercepta of T'—42 will always be 
shorter for the higher altitude station, but simple 
geometry shows that the reduction is relatively less 
when the amplitudes are great, that is, the change in 
length of growing season with altitude will be more 
marked in an oceanic climate than in a continental 
climate. Some regional regressions demonstrated the 
point clearly. For height H (unit, 100 ft.) and growmg 
season L (days) the relation for southern Sootland is 
Dm 242—4-4 H ; for south Devonshire it is L —305 
—9-0 H ; that is, the shorter Scottish season is only 
half as sensitive to change in altitude as that of 
Devon. Comparisons with other parts of tbe world 


included Conrad’s formula for Switzerland (L-—208 . 


—2-1 H ; reference level 7T'—48? F.), giving at the 
height of Ben Nevis a growing season of about 
150 days. From the old temperature records, D=0 
on top of Ben Nevis, and from Gloyne’s equation 
L-50, but this involves a long extrapolation. The 
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variation of growing season with altitude is obviously 
a very sensitive climatic discriminant. 

The remaining papers came from outade the ranks 
of meteorology, two of them from the University of 
Glasgow being accounts of field-work in which 
attempts were made to interpret findmgs in terms of 
weather. Dr. D. H. N. Spence (Botany t) 
outlined some of his ecological work on t oom- 
munities m Shetland, Rhum, the central Highlands, 
the Faroes and Iceland. Where there is a combination 
of stable soil and protection from wind (aa, for example, 
close to a stone wall in otherwise exposed areas) & 
relatively close-growing community of mixed 
and heath is found, but away from such shelter it is 
possible to find a small number of arctic-alpme 
species of planta growing in the open among rock 
debris that consists of small stones over finer material. 
These sites, occurring at different altitudes in the 
different regions, are characterized by frost-heaving 
and slipping of the soil ao that they occur within what 
is broadly the same environment everywhere. ' 
Specification of this environment is far from com- 
plete, but first attempts at correlation suggest that 
the mean air temperature of the warmest month is 
an important climatic element in it. 

Boil slip was the mam factor in the survey from 
Mr. C. A. Halstead (Geography Department) of same 
of the surface features of hills in southern Scotland. 
Between 2,200 and 2,700 ft. there is evidence of an 
instability in the cover of soil and mountain-top 
debris, the downhill movement producing terraces 
having & tread of the order of ten feet wide, & riser of 
the order of a foot, and a length of about forty feet. 
The treads have grassy vegetation with peat; the 
risers have blocky faces with bilberry. Isolated 
blocks of rock below such terraces appear to be 
sliding down-hill, producing bow-waves of turf, and 
grooved tracks of disturbed vegetation behind. He 
suggested that these features are related to & zone 
of maximum frequency of alternating frost and thaw. 
To test this speculation he has devised a simple 
instrument to measure the frequency with which soil 
temperature passes through freezing point, and is 
hopeful that it will help in future studies of moving 
soils and slidmg boulders. 

The remaining peper gave added point to Mr. 
Cranna’s regret about lack of Scottish stations above 
1,250 ft. Lieut.-Col. P. D. Baird (Geography Depart- 
ment, University of Aberdeen) has been trying to use 
a local site for his ice and snow studies, and to this 
end has himself mamtained weather observations at 
4,120 ft. on Ben Macdhui smce February 1956. 
Here, just below the summit, is & near-permanent 
mow patch and on this, in spite of damage and 
difficulties produced by high winds and icing, he bas 
been able to obtain records of temperature, humidity 
and wind speed throughout the period. During Mey- 
October 1956, the record was complete, and a com- 
parison with Braemar records for the game period, 
and then with the long-term averages for Braemar, 
led him‘to an estimate of the probable annual cycle 
of mean monthly air temperatures on the mountain. 
On this basis, the mean annual temperature is just 
below freezing point. Photographs were used to 
show the contraction of the snow during the 
summer, the drift of 30-ft. depth just surviving in 
1956, but not in 1955, and—confidently—it cannot 
survive in 1957. Time was too short for more than 
& very brief discussion of the ablation process, but it 
seemed clear to Col. Baird that air conduction and 
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convection play an overwhelming part im it, that is, 
the dominant factors are aerodynamic rather than 
radiative. 

The arduous mountain ascents, often in bad 
weather, need have been made much less frequently 
if there had been an automatic weather station 
available, but there has been no British development 
of such an aid to climatology. Much more to be 
regretted is the complete absence of any manned 
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mountain weather station. Other leas wealthy 
countries regard these as essential, and Col. Baird’s 
final plea was for the establishment of at least one 
in the British Islee. 

The briak discussion brought out useful criticiams, 
comments ordi pend bd from physicist, climatologist, 
geographer, ecologist, and it was exhaustion of 
available time that forced ita closure by the chairman. 

H. L. PENMAN 


ENDOCRINOLOGICAL PROBLEMS IN AGRICULTURE ` 


By Dr |. W. ROWLANDS 
Agricultural Research Council Institute of Animal Physiology, Babraham, Cambridge 


HE rapid growth of the science of endo- 


three decades have witnessed the separation and 
purifloation of growth hormone (somatotrophin), 
thyrotrophin, gonadotrophin (follicle-stimulating hor- 
mone and lutemixing hormone), adrenocotticotrophin 
and prolactin (or luteotrophin) from the pituitary 
gland and the chemical characterization of steroid 
hormones, cstradiol, progesterone and testosterone 
from the gonada, together with many of their meta- 
bolitea from urine. A variety of substances having 
hormone-like actions (for example, diethylstilbcsstrol) 


wide range of pure hormones have been isolated 
from that endocrmological enigma, the adrenal 
cortex. Armed with these new products, physiologists 
and biologiste have attempt meanwhile to appro- 


important result of the extensive studies made in 
laboratory animals is the absence of any great 
measure of uniformity in the response of different 
ies to the same hormonal stimulus. Our under- 
standing of the role of hormones in the endocrine 
mechanisms of the large domestic species cannot, 
therefore, be obtained by inference; every species 
Qr og PERE eG 
Agricultural Research Council, in October 
1952, a a Sonate igen ea cio Technica 
Committee on Endocrinology i of eight 
specialista in various branches of the subject, with 
Dr. 8. J. Folley as ite chairman, to keep under review 
all endocrine problems in farm animals, and to 
recommend to the Council research projects within 
this feld which it considered to be of value to the 
farming community and also those which would 
advance basic knowledge. After between three and 
four years work, during which & total of twenty-three 
scientific memoranda on & wide variety of subjects 
were prepared and discussed by its members and 
00-0 the Committee has submitted a 
report to the Council. Some of the earlier reviews 
have become out-dated by the rapid march of events 
in this science, Bo that lication of all the papers 
as & book is being wi ; but in view of the 
breadth of their scientific interest & list of titles and 
dates of preparation of memoranda is being prepared 


by the Counoil* which will be made available on 
request to interested research workers. Memoranda 
selected from this list will be sent on application. 

The earlier memoranda oonoern the regulation of 
the reproductive prooeeeos. include the role 
of external stimuli for example, daylight and day- 
length, on hormone secretion and the various neuro- 
hormonal mechanisms which more recent work has 
exposed. In regard to the former, attention was 
directed to the need for further fundamental studies 
on. the mode of transmission of the light stimulus to 
the pituitary gland which is necessary far the evooa- 
tion of reproductive activity in animals breeding 
seasonally. Ita elucidation would supply a baok- 
ground of information which would be useful to 
workers interested in the hormonal induction of 
cstrus and fertility in ancetrous sheep, on the 
lactational performance in cows and in egg-production 
in hens. Two of the memoranda on neuro-hormonal 
mechanisms favour the extension of research into the 
mode of release of hormones, especially those from 
the pituitary gland. Much of this work is of con- 
siderable academic interest to the neuro-endocrin- 
ologist and has also an important bearing on animal 
husbandry. The vigorous prosecution of research is 
recommended into (a) milk ejection in cows, (b) sperm 

in the female reproductive tract, (c} the 

temporal relation between mating and tion, 

Oe and 10 gana The elucidation of 

the mechanism integrating the continuous release of 

the anterior lobe hormone (prolactin) and the mter- 

mittent, reflex stimulation of secretion (oxytocin) from 
the neurohypophysis is of special interest. 

Further advances in many branches of endocrin- 
ology are seriously impeded by the lack of assay 
methods of sufficient precision and sensitivity of 
identify and measure the very small amounts to 
various steroids circulating in the blood and tiasues 
of normal animals. Special mention is made of the 
bib-amsay of as being the key to the 
problem of evaluating the relative activities of the 
corpus luteum and the placenta in the maintenance 
of fostal life. Of no leas urgency is the need to 
discover sensitive methods for the bio-agsay of 
adrenal hormones, in order to elucidate the meta- 
bolism of corticosteroids in raminants as & preliminary 
to further research into physiological abnormalities 
such as perturient paresis and ketosis in farm 
animals. 


* Agricultural Research 
London, 8.W.1. 


Oouncil, Ounard Bulkimng, 15 Regens Bircet, 
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The problem of increasing the reproductive capacity 
or prolificacy of farm animals cantinues to attract a 
large amount of attention. In sheep the object has 
been the increase in the number of twin lambs by 
hormonal (gonadotrophic) stimulation of the ovaries 
during the normal breeding season or during anceetrus. 
Very promising results have been reported on the use 
of a single injection of serum gonadotrophin preceded 


as & 


In polytooous species, prolifloacy would be increased 
if & larger number of the eggs which leave the ovaries 
became fertilized and developed normally to term. 
Pre-natal mortality at various stages of the repro- 
ductive procees in the pig is known to reduce, to an 
important extent, the number of young that are born. 
The causes of embryonic mortality in this and other 
species are largely unknown but would seem to be 
varied in character. Thus, preliminary work has 
indicated the existence of strains exhibiting high and 
low levels of fostal loas, and of a genetic factor carried 
by thé boar which facilitates implantation of the 
developing egg and the maintenance of gestation in 
his: This and other factors concerned in 


constitution of farm animals take many years to 
complete, because of the long interval between 
succeeding generations. Experimenta on the transfer 
of fertilized eggs are being performed, however, to 
reduce the generation-interval in cows. These make 
use of the fact that the ovaries of the new-born calf 
are very sensitive to stimulation by gonadotrophins 
and that ovulation can be induced in very early life. 
The aim is to transfer eggs after fertilization from the 
uterus of the calf to that of a mature cow, so that the 
interval between generations can be shortened by & 
period equivalent in length to that taken by the 
newly-barn calf to reach full sexual maturity. This 
technique, when perfected, will have various applice- 
tions in the breeding of high-quality beef and dairy 
Research into the endocrinology and physiology 
of lactation is fully justified by the nutritional 
i of milk ag an agricultural product. The 
dependence of lactation, no leas than that of mam- 
mary growth itself, on hormonal action is comman- 
. An immense amount of work has been done 
already, but the complete story is not yet unfolded. 
A memorandum provides many suggestions for future 
studies to unravel the action of anterior pituitary 
hormones on roilk-seoretion. It urges the use of 
hypophysectomized goats as a substitute for the cow 
for study of the influence of these hormones in 
the maintenance of lactation. 
A further indication of the complex nature of the 
hormonal control of lactation is given by the fact 
that milk-secretion in goats, which ceases abruptly 


glucocorticoid (cortisone). 
been ted that the composition of the milk 
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secreted in response to injected corticosteroids ahould 
be carefully analysed to give & possible lead to the 
precise role of these hormones in lactation. 

Extensive trials were given during the Second 
World War to the use of synthetic estrogens, thyr- 
oxine and iodinated protems for the induction of 
lactation in virgin heifers and barren cows as & 
practical method of augmenting the national milk- 
supply. No eatirely satisfactory method was dig- 
covered of counteracting the great variability in the 
response of different animals to treatment with 

and the production of deleterious side- 
effects by these substances led to the abandonment 
of the project. Recent investigations have shown 
that & greater measure of control of mammary 
response to ceetrogen is possible if is 
used simultaneously. This introduces new hope ; but 
the problem of dissociating the untoward actions of 
cestrogen from its mammogenic and lactogenic 
properties awaits solution. Studies should be made 
of the factors governing maximum udder growth 
during cy and for this research work it was 
recommended that poor-quality cows in late preg- 
nancy might be used. 

The evidence presented on the usefulness of 
hormones as agents to secure rapid growth and 
fattening of young animals is equivocal. Experiments 
on small animals have shown that b 
growth hormone increases appetite and the ition 
of protein, but that unrestricted feeding, which may 
render any ject uneconomic, is required to over- 
come the of the hormone on the depletion of 
fat. There is, however, an indication that the 
deposition of protein depends on the availability of 
insulin. The resulta obtained on the fattening of pigs 
using stilbæstrol, androgens and anti-thyroid drugs 
(thiouracil), too, have not been an unqualified success, 
although results offering more promise have been 
obtained from the combined feeding of stilbeeetrol 
and thyroxine to castrated male pigs. The widespread 
interest in the United States concerning the use of 
stilbosstrol as a fattening agent for sheep and cattle 
called for the initiation of similar work in Britam. 
At the same time, concern was felt about the coinci- 
dental production of untoward side effects (for 
example, hyperostosis) by the wstrogen, but ways 
were suggested by which these may be counteracted. 
Furthermore, the poasible contamination of the 
carcass, especially the fat, with atrogen should not 
be overlooked. ° 

Two other memoranda deal with certain aspects of 
the relation of hormones and nutrition in animals, 
and many recommendations have been made for 
further research in which chemical methods for the 
determination of seminal constituents could be 
employed to evaluate the effect of hormone admin- 
istration in &nimals under various oonditiona of 
nutrition. Moreover, the effecte of specific food 
components, for example, vitamins, trace elements, 
amino-acids and fatty acide, on testicular activity 
could be assessed by this method. The need for 
co-incidental studies on the io function 
of the testis and the fertilizing capacity of sperm and 
the advantages to be gained from the use of mono- 
tygotic twins are apperent. 

The outstanding problems concerning the role of 
hormones in the control of reproduction m birds are 
mentioned in & mensorandum which also expresses 
concern over the lack of endocrmologists in Britain 
who &re interested in the fowl as a laboratory animal. 
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This animal deserves a far greater measure of gaientiflo 
investigation than it now recaivea, especially in view 
of the already great, and still growing, value of the 
poultry industry. The memorandum recommends 
that efforts be made to attract young workers into 
this fleld of research to investigate such problema as 
the endocrine control of the secretory activity of the 
oviduct, the role of hormones in the moult and 
broodinees in hens and the action of harmones on 
the differentiation of eex and on gonadal development. 
The Poultry Research Centre has facilities for intens- 
ifying its research programme along these lines if 
the acientista become available to conduct the work. 

There would appear to be a close connexion between 
endocrinology and genetics; but there are, in fact, 
only a few examples in support of this contention. 
The relation between these two subjects was discussed 
at a meeting to which eminent geneticists were 
invited. Much closer co-operation than had previously 
existed between workers in these two sciences was 
thought desirable for their mutual benefit in the 
reeolution of many oomplex problems. 

No direct approach has been made to the problem 
of infertility due to physiological causes in farm 


OR the first time a comprehensive manual on the 
protection of radiological workers has bean issued 

A D n ord Mates ed et Laid 
(Atomic Energy), Ministry of Health, 


D of Health for Sootland: and Ministry of 
Health and Local Government for Northern Ireland*. 


This does not imply, however, that radiation pro- 
tection has hitherto been neglected, either in hos- 
Pitals or by other responsible authorities in Britain. 
Bo long ago as 1921 the British X-ray and Radium 
Protection Committee was formed, largely as a result 
of the pioneering work of Prof. Sydney Russ, ‘with 
the object of arresting the sequence of casualties to 
X-ray and radium workers”. Many of the recom- 
mendations of the British Committee were adopted 
by the International Oomminsion on Radiological 
Protection in 1928, and the Committee continued in 
being until 1948, when it published the seventh and 
last revision of ita report. e pee 
of a century the recommendations of the 
Committee formed the basis of radiological protection 
in Britain. These recommendations have been 
supplemented over the ten years by an “Intro- 
ductory Manual on the Control of Health Hazards 
from Radioactive Materials", prepared for the 
Modica Resoarch Counail by te Ministry of Supply, 
Atomio Energy Research Establishmen 

The new de of Dadis fur ihe Proisolidu of 
Persons exposed to Ionizing Rediations" is designed 
to meet the needa of an age in which the production, 
variety and uses of radioactive materiala. have enor- 
mously increased. This informative and extremely 
useful manuel has been prepared by a distinguished 
committee, with Sir Charlos Darwin as chairman, 
which was set up under the Radioactive Substances 
Act to advise Ministers on questions of radiation 

e 
* Oode of Practioe for the Protection of Persons 


exposed to Ionizing 
Sere Pp. ty+83. (London: H.M. Stationery Office, 1957.) 
8s. ne 
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animals, except in so far as ib may arise from the 
ingestion of cestrogenic substances in pasture planta. 
Such a substance has been isolated from red clover 
and some British grasses in concentrations equivalent 
to 2-6 ugm. of the naturally occurring cestrogen per 
gram of the dried plant. It would not seam to be 
directly responsible for the rise in percentage of 
non-fatty solids of the milk of cows put out to graze 
after periods of stall feedmg; but it is 
considered feasible that the intermittent occurrence 
of short periods of herd-infertility which has been 
reported .m cattle might be attributed to sudden 
changes in the amounts of cstrogen ingested. If 
this be the case, failure to reproduce would moat 
likely result from the inability of the blastocyst to 
become implanted because of the disturbance to the 
cestrogen—progesterone ibrium. 

The reviews which have been discussed by the 
Committee by no means exhaust the topics that 
could be presented on endocrinological problems in 
agriculture. Nevertheless, they give a broad glimpse 
of the many pathways along which future research 
could benefit the industry. Already, the 
first steps have been taken along several of these paths. 


A CODE FOR PROTECTION AGAINST RADIATION 


protection. The Code is based on the scientific 
findings of other bodies, notably on the recom- 
mendations of the International Oommission on 
Radiological Protection (1955) and on the Medical 
Research Council's report on “The Hazards to Man 
of Nuclear and Allied Radiations’’ (1956). 

The general rules of the Code make it clear that 
the officer in charge of a department in which ionizing 
radiations are used is responsible for the 
safety of the staff. It is advised further that one 
member of such a department should be designated 
as safety officer, to be responsible for the 
protection measures. The word ‘must’ is used to 
Indicate essential requirements and the word ‘should’ 
reserved for desirable but presumably not always 
necessary or practicable requirements. Every 
employee must, in future, sign a statement that 
he has reed and understood those sections of 
a e iig ies etroametenses er his 
work. 

The Code of Practice is presented in two parta: 
Part A deals with the use of X-rays for diagnostic 
purposes and the use of X-rays and y-ray beam units 
for therapeutic purposes; Part B concerns the 
medical uses of. radioactive isotopes, sealed or 
unsealed. In both rules of protection are laid 
down without < gpecifloations about installa- 
tions or but no important points are 
overlooked. Part A, for example, contams all the 
minimal requirements for X-ray tube housings, 
diaphragma, fluorescent screens, observation windows, 
Protective clothing, eto. and Part B gives most 
valuable information on the types of laboratory 
required for different levela of activity of radio- 
isotopes of various defined grades of toxicity. Prac- 
tical details are also given relating instrument 
response to levels of contamination and describing 
sensible procedures to be followed if radioactive 
materials are spilt. No rules are yet given on the 
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disposal of radioactive waste ; this problem, which 


impinges on some of the ilities of local 
authorities, is still under Roe pee 


Commission on Radiological Protection (1955) and 
gives the technical information necessary for imp 
mentation of the rules of Parte A and B. This 
section also includes a glossary defining all the 
technical terms sppearing in the manual. 


dose’ of 1 r. per week has been 
in favour of a ‘maximum permissible dose’ of 0-3 r. 
per week, now accompanied by still stricter pro- 
visions in terms of maximum cumulative doses for 
whole-body exposure. The limita applicable for 
exposure up to thirty years of age and per decade 
thereafter are equivalent to an average weekly dose 
of 0-1 r. “This is one-third of the maximum per- 
missible weekly dose. In the case of long-term 
exposure, the protection must be planned accord- 
ingly” (Code, p. 52). . : 

On the other. less emphasis than formerly is 
placed upon tha *necessity for regular blood counte. 
. Provided adequate radiation monitoring is carried 
out in all circumstances imvolving occupetianal 
exposure, routine blood counts are suggested only in 
the case of workers who receive average -doses 
exoeeding one-half the maximum permissible weekly 
level averaged over a period of three months, and in 
the event of & worker acquiring & signi t amount 
of an isotope deposited internally. Presumably the 
Committee considered that doses of radiation im 
sufficient to affect the blood count could be harmful 
and that a blood count therefore afforded insuffüoient 
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security at the lower dose-levels. Even 80, the blood 
count does offer a biological test which cannot be 
circumvented accidentally or intentionally by anyone, 
and. which can give an indication of high doses which 
for & number of reasons could be missed by purely 
physical monitoring. 

Hours of work receive no mention in the Code, 
although the British X-ray and Radium Protection 
Committee was fi i on this point, recommend- 
ing five-day week, “the off-days to be spent as 
much as poasible out-of-doors and not lees than four 
weeks holiday a year, preferably consecutively”. 


It is convenient administratively and it is probably 
correct to formulate regulations for radiation safety 
apart from rules about working hours but, in my 
opinion, it would be unwise to separate these con- 
siderations in the case of es ew radiological staff 
who, in their daily contact with the sick, are exposed 
to the risk of infection aa well as to an agent noted 
for ita toxicity to the blood-forming tissues. 

A very great service, however, has been performed 
by Sir Charles Darwin and his colleagues in produomg 
so useful and valuable & document, which has a flel 
of application much wider than hospital radiological 
work. The manual must. be in the hands of all those 
who use ionizing radiations in the National Health 
Service; it should—and almost certainly will—be 
beside all otherg who use ionizing radiations for any 
purpose whatever. 

The Minister of Labour and National Service has 
recently issued a, prelimi draft of a new Code 
of Regulations tq safeguard workers employed in 
industry against the effect of ionising radiations 
(Factories (lonizing Radiations) special Regulations : 
Preliminary Draft. Pp. 16. HM. Stationery Office. 
9d. net). The ions dbel with industrial X-rays 
and sealed i sources. Draft regulations to 
deal with unsealed or open sources are in the course 
of preparation. F. W. SPrmns 
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The Right Hon. Viscount Cherwell, P.C., C.H., 
F.R.S. 


Frepmrick  ALHXANDHR LINDHMANN, Viscount 
Cherwell, was born in Baden-Baden on 5, 1886, 
and died in Oxford on July 3, 1957. father, & 


naturalized Briton who came from an Alsatian family 


and physica and mathematics became hus principal 
subjects when he studied at the University of Berlin 
under Rubens, Planck and Nernst. 

His Ph.D. dissertation was completed in 1910; it 
waa on the atomic heats of metals at low temperatures, 
and with Nernst he published some important papers 
on this subject. Altogether he produced nearly 
twenty papers before 1915; besides the atomic heat 
work they dealt with subjects as varied as a glass 
transparent to X-rays (‘Lindemann glass’—published 
jointly with his physicist brother, now Brigadier O. L. 
Lindemann), astrophysics, and his well-known melt- 
ing-point formula. The last, which was the subject 
of his first independent paper, was characteristio : 


his simple physical model of & crystal lattice melting 
when its atoms oscillate so violently ae to hit their 
neighbours enabled him to relate, with a minimum 
of calculation, the melting-point of a material to ite 

Lindemann’s strong loyalty to Britain cut short 
all this work in 1914, for it took him to the Royal 
Aircraft Establishment at Farnborough, where he 
was one of several outstanding physicists who 
devoted themselves to the many problems arising 
in the new fleld of aeronautics. Most of his work was 
concerned with the instruments of flight; but he is 
best known for his di is of the way to recover an 

i from the hitherto fatal condition of spinning. 
He learnt .to fly, and he undertook the trials 
himself: their succeas matched his courage, and 
Lindemann’s technique became a standard drill. 
It has been said that he was not a good pilot, but it 
should be remembered that there was no obligation 
whatever for him to fly, and furthermore that he had 
only one good eye. He doubted the advantages of 
binocular vision, and would point out that he “hed 
not done too badly” at tennis without it. Indeed, 
he had won several championships in Germany and 
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Bweden before 1914, and competed honourably at 
Wimbledon after he had become Dr. Lee's professor 
of experimental philosophy at Oxford in 1919. In 
that year, incidentally, he published with F. W. 
Aston a paper on the possibility of separating isotopes 
which suggested many of the methods afterwards 
used. - 
Lindemann’s appetite for action outaide the purely 
academic plane may have been so whetted by his 
Farnborough experiences that he could not again 
settle into research with his pre-war vigour. In ' 
addition, the load ofa chair and a department which 
had been almost moribund for many years may have 
limited his personal research. His papers appeared 
lees regularly ; the most outstanding were those with 
G. M. B. Dobson on meteors, with the im 
correct conjecture that there was a warm yer in the 
Earth’s outer atmosphere, and that with his father 
and T. O. Keeley on the instrument now known as 
the Lindemann electrqmeber. This originated in the 
need for a small, sensitive electrometer for use with 
the photoelectric cells of outstanding sensitivity 
thas had been made under Lindemann’s leadership 
in the Olarendon Laboratory. In the meantime, in 
one of the heroic ages of physics, the structure of 
quantum mechanics waa being built, and Linde- 
mann’s contribution was a book—‘The Physical 
Significance of the Quantum Theory”, published in 
1982—in which he developed with characteristic 
ingenuity and insight the applications of the principle 
of indetermimacy. The book was elegantly and 
concisely written, and still merite attention. 
Lindemann’s direction of the Clarendon Laboratory 
was for same time as diverse as the subjects of his 
papers; apart from photoelectricity there was no 
main line of steady research. This was rather hard 
‘on new research studente, each of whom might have 
‘to enter a new fleld with a minimum of briefing. For 
the stronger men the system was good : their abilities 
had already been tested by the unusual and stimulat- 
ing examinations which Lindemann had set, and their 
independence of thought and self-reliance were 
enhanced by their individual researchbs. If they 
succeeded, no profeasor could have bean -more 
gemerous than Lindemann in keeping his name out 
of their publications. But the result was a series of 
isolated researches in each of which muoh: effort 


of entering & new fleld, and the 
Olarendon was still scarcely commensurate 
seniority among the world’s laboratories. In- 1933, 


however, Lindemann became one of the main sponaqrg ^ . 


of refuge for the Jewish. scientists ‘in Germany. He., 
had been a constant visitor to tho Continent sÍnoe.. 
boyhood, and he appreciated very early the signifl. 
cance of the Nazi movement. Among those to whom 
he offered refuge waa Prof. Franz (later Sir Francis) 
Simon, and under Simon’s leadership the bros 
of low-temperature physics at the 

rapidly. At the same time, the: survivors of the 
earlier ‘sink or swim’ phase were- producing notable 
work. 

Tt was not easy to convinae Oxford of the needs of 
physics, or indeed of science in general. Even in 
1939 there were only about aix fello 3 in physics 
in the whole University. Part of "B 
achievement is that he did ultimately succeed in 
awakening the University to importance of the 
subject, with the result that new Clarendon 
Laboratory was built and opened in 1939, and new 
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fellowahipa were created. “The new laboratory was 
the best of its kind in Britam, and fortunately the 
staff was kept substantially intact throughout the 
War to work on problems of microwave generation 
and isotope separation. This enabled the Clarendon 
to start research again, immediately after the War, 
with all the apparatus and techniques acquired in the 
meantime. Lindemann had come to the Clarendon 
when almost no research was being done ; he left it, 
on voluntary, retirement in 1956, a well-equipped 
laboratory with a great reputation. This end had 
constantly been before him and, while his way of 
attaining it had not been entirely the traditional one 
of personal example and leadership in research, ihe 
credit is his. 

It-is-rare, but not unique, for a man of science to 
be closely associated with a statesman. J. H. Poynt- 
ing wrote papers of the ‘operational research’ type 
ab the request of his friend, Joseph Chamberlain. 
The latter's son, Austen, was among the friends of 
Lindemann, who had become well known im the 
1920's to several senior members of the Conservative 
Party. His friendship with Sir Winston Churchill 
and their collaboration from 1982 onwards is part 
of our history. Their joint stand with Austen 
Chamberlain on the scientific possibilities of air 
defence in 1984 and 1985 wag one of the factors 
which led to our being ready just in time for 1940. 
Here again, Lindemann’s miethóds were not those 
usual to academic men. An-indiviqualist, he unguo- 
cessfully stood for election to Parliament in 1937, 
while other physicists, with an equal of duty, 
had joined in 4. committee td, Help the Ministry 


“directly. The Wants Gro ee a a 


painful, differerioe may also be the true one: that 
the Air Ministry and the country benefited greatly , 
from the committee’s work, and from Lindemann's; ` 
independent approach. “= 
When the Second World War broke out, Mr. 
Churchill called Lindemann to the Admiralty~as his 
scientific adviser, and when the former became 
Prime Minister in 1940,-the latter moved to the 
Cabinet Offices ; he was appointed & formal member 
of the Government as Paymaster-Gencral in 1942. 


-He remained in this post until 1045, when he returned 


to Oxford, and he became Paymaster-General again 


from 1951 until 1953 at Mr. Oh 


request. 
Tho flair for simple physical modela that was evident 
in his scientific papers was invaluable in making 
clear to the Prime Minister in “lucid, homely terms" 
what the scientific issues were in any problem 
ing new weapons. Lindemann’s influence on 
the scientific policy decisions of the War, and from 
1951 onwards, was great. He was always prepared 
dotada uaponalar stand, us fri 1940 when bo fefascd 
to believe the accuracy of our bombing- claims ; 
his persistent spepticiam revealed the. facta, and 
resulted in a completé switch to madio navigational 
. aids to bombing, . 

By no. maana-ali his advice "Would have been 
endorsed by other men of science. In particular, he: 
could not resist the very quickness of his mind 
him to form a theory from a minimum of fact; and 
having once committed himself to the theory, he 
would be reluctant to accept any subsequerit fact that 
disagreed with it. Moreover, behind a misleading! 
aloof exterior he had great warmth of feeling, feeling, wi 
strong likes and dislikes, eo that his acceptance or 
contradiction of & particular point of view would 
sometimes much depend on how he felt towards the 
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propounder. These factors—intense loyalty to his 
theories and bis-friends—detracted at times from the 
balance of his yudgment.; but when this has been 
admitted, there is much to be grateful for. -His 
criticiams were courageous in expression and stimulat- 


ing in effect. My own experiance is coloured by the. 
memory of hid insisting on my bemg called to give _- 


my views on the reality of the V2 rocket threat, to'& 
War Cebinet meeting of 1948, despite the fact that 
he knew that I—muoh his junior and his pupil—was 
going to differ completely from his own conclusions ; 
and although he was not nght about the rocket, it 
was in due to his prescience that we were not 
blind to the parallel threat of the flying bomb. 

As a relaxation from the strain of Whitehall during 
the War, he pursued s long i 
theory of numbers. In 1938 he had published a 
very direct and elegant proof of the fundamental 
theorem of arithmetic, and he now followed this by 
a heuristio proof of formule for the frequency of 


occurrence of prime-pairs, prime-tripleta ‘ahd other 
nkhown 


combinations.  U. to him, these formule, 
which he confirmed by eóunte, had been found by 
much more elaborate (and equally non-rigorous) 
methods by Hardy and Littlewood and by Staeckel, 
‘but Lindemann's methods were much simpler and 
more illuminating ; .no'rigorous proof has yet been 
found. - ee ee MN 

In the field ofrnuoleaz &nergy, his advice must have 
been vital. Jo dlong time it-was doubtful whether 
he was convifi thet a nuclear bomb was possible. 
The idea af déatrustive power ‘being available 
to human hands seerhed to repel him go much that 
he could scarcely ` beliév® that the’ universe was 
édnstructed in this way ; and it is perhaps against this 

t background -that some of the war-time decisions 

E port nuclear energy should be construed. 

" "4 Aftér the War, he keenly supported the setting up 
of & separate Atomic Energy Authority, and he was 
a member of the Authority for the last three years 
of his life. He was also much concerned with general 


ab of 
in. antl 
the status of, men of science enhan = 
speeches of iniffressive content on all these matters 
in thecHouss “df Lords. They sometimes resulted in 
controversy, Dyt there will surely. be - universal 
agréament ‘with this confession of.faith which he 
: made in a debate on university education on May 14, 
1947 : aM. 

TThe 


ws 


underlying facta can be ascertained on’ which oon- 
clusions are tabe based, to indicate how the great 
minds of the pagt have tacklpd, problems; to show 
what 00 ions, they have reathed and how they 
have justifled’them, and, above ‘all, perhaps most 
Important of 
“and interest and stimulate them to the pomt of 
making the students desire to spend laborious dáys 
."fnd mghts in an effort to contribute themselves 
- something. towards the advance of knowledge." 


Cherwell had an unusual fánge of honours. He was. 


elected to the Royal Society in 1920, and he was 


awarded the Hughes Medal for 1956. He was created: 


Baron Cherwell in 1941, a Rrivy Councillor in 1943, 
a Companion of Honour in 1958, and he was raised 
to a Vidoounty in 1956. He -received the Mesel 
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of the Society of Chemical Industry, and the — 


interest in the . 


ced. +. "Hé. fnadb - 


"Hnstead: of being bagi 
—zLapgmauir. 


alf to arouse the students’ curiosity: 


> 


LL.D. degree of the University of Aberdeen. 

He was not & professional physicist in the sense of 
having to make his living by physics, since he was 
wealthy enough by inheritance to have lived in oam- 
without working. His interest in physics. was 

us all the purer, and his mdependence the greater ; 
at times he accepted no salary for his work for the 
Government. His will provides. for substantial 
bequests to Obris& Church and Wadham College, 
Oxford, and expresses the wish.that these bequests be 
apphed to the foundation of fellowships or student- 
ships for teaching and research in the physical 
sciences, including astronomy. 

Something of his personality will have been evident 
from this appreciation: His loyalties to Britain 
and to science transcended all his feelings and 
permeated the great width of his mteresta. His wit, 
his anecdotes, his and his aloofness were 
the subjects of many ‘high-table’ stories. His aloof- 
nema, however, was easily penetrated by anyone in 
misfortune ; he would go to much trouble to answer 
a request for help, or to provide help before rt had 
been asked. He placed surpassing value on his 
friendship with Sir Winston Churchill and on the 
tenure of his chair; and he faithfully retarned to 
Oxford in 1958 because, he said, the chair was the - 
substance and politica the shadow. The very fact 
that at critical periods he.was in the innermost circlés 
of government snd, of- international relations gave 
confidence to other men of science that their language 


and their thoughts would be understood in those . . 


circles: and as 4n ambassddor of science when ib waa 
first entering directly into thé destinies of nations, 
he commanded the respect and earned the affection of 
the statesmen with whom he so loyally worked. 

S 2 R. V. Jonna 


Dr. Irving Langmulr, For.Mem.R.S. 

Iw an age of ever-increasing specialization, it is 
given to few*to-open up new vistas in many fields 
and to make notable advances in both academic and 
industrial worlds. Such à man was Irving Langmuir, 
whose recent death at the age of seventy-six has left 
such a gap in the select band of the élite of modern 
gcientigte. y> 

,Lefigihux, Who had been a teacher in the small 
wide epu Aged Hoboken, New Jersey, 

[m¥i by Dp. Whitney, director of the Research 
ig gratory of thé*General Electric Co., Schenectady, 


à ; L5 : : 
E fuiótión of a university teachér, as I see it; *-td-enter-that Lebopatory in the summer of 1909. 
is to develop in young people the habite of exact and . 
logioal thought, to show them how and where thg?‘ 


some particular problem, 
zL ir. Was gi & free hand in following the 
"vhzious investigations current at that time. He was 


Sttracted to the poblem of the cause.of brittleness 
in dráwie wire, which Coolitige had then 


recently developed) and -suspected that gaseous 
. imp ipg occluded in the wire might be the cause. 


Whitney^ suggested that he might examine this 
possibility in more’ and thus started that series 
of monumental 'inye onthe interaction of 
gases with, and Ht, the surface of metals, with, 
which the name of Langmuir will always be 
associated. SRM x 

Apart from the implication-of this work for the 
problem of heterogeneous catalysis, there 
in the form of as i, were by-produota of his work, 
fundamental inquiries such aa the rigorous computa- 


„tion of the loes of heat from hot filaments, the mer- 
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cury-jet vacuum pump,” the nitrogen gas-filled It is of interest to note that this concept of molecular 
incandescent electric lamp, the evaluation of the heat orientation at interfaces was being developed simul- 
of dissociation: of hydrogen and tho-use of atomic tegpously but by very different paths by Prof.. 
hydrogen in welding. Devaux in Paris and Sir William Hardy in Cambridge. 
It is interesting to note that Langmuir extended his n MEE a due to the operation 
‘investigations on the processes of eva ton and DË ah ort,range forces which vary in magnitude over 
condensation to the case of the Potala od Aden portions of the muoledules eotmemued, ‘and 
. tungsten, where evaporation of atoms, ions and: Langmuir extended this view of surface orientation to 
electrons’ can be observed and the phenomenon of eee of the properties of binary liquid systems, 
surface mobility most readily demonstrated. The making use of the hypothesis of independent surface 
recent developments in our theories of heterogeneous action. 
catalysis are beginning to emphasise the importance During the Second World War, Langmur was 
of these contributions oarried out nearly thirty years engaged on the problem of screening by means of 
ago. smoke and of the de-icing of aircraft. For a few 
Langmuir soon darad that these reactions years before his death, he, together with his colleague 
taking place with heated tungsten filaments and gases Dr. V. Bchaéfer, took up the problem in a new form, 
at low preasures involved but a single layer of atoms namely, the modification of cloudd and the control of 
on the surface of the’ metal, which he likened to a weather by the method of chemical seeding. 
checker-board of free valencies. Furthermore, from Those of us who have had the honour and the 
his studies on the reactions of carbon and ite oxides leasure of long acquaintance with him and Mra. 
at high temperatures, he concluded that the properties uir, and have seen both his experiments on 
‘of adsorbed films should in general depend on the the clean-up of nitrogen’ in-the laboratory and his 
orientation. of the molecules or radicals in the film detection of black widow spiders with the aid of a 
with respect to the substrate, and that this hypothesis flash lamp at Lake George, will always carry in their 
could be- examined most conveniently at liquid minds the memory of a man unspoilt by the many 
surfaces. These inquiries-resulted in the now famous honours bestowed upon him, a man unrivalled in his 
series of papers published in 1916 and 1917, in which power of observation and directness of thought, one 
the concept of the orientated monolayer was developed who could impart his ideas to others with that 
and the evidence for molecular orientation at the simplicity which is the mark of the truly great and 
surface of liquida tested by a series Of ingenious and One, whose friendadpisi not shange wol the years. 
simple experimenta. n : E Eno K. Rowan 
Dd $ E 
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NEWS. and VIEWS: 


Unlon NETTE at aE chief observing activities have also concerned double ` 
Dr. W. H. van den. Bos stars. He is, Sene M qiue interested in 
. De. W. H. vax pw Bos, who retired at the end Diete dn ee a ee o in boot aoh for 
~ of 1956 from the post of Union Astronomer at 
: : his stellar interferometer for measuring the closest 
Johannesburg, is one of a considerable number of and therefare the most important double stars. By 
who went abroad after studyi : 
e rononty der Pree Wido Bi aitor rin He the observation of the brightest stars, ho has dis- 
" went to Johannesburg as Leyden observer in 1925, sons e ee of the Osia d ae 
and shortly afterwards was taken on to the permanent Making à new eraci tine service ahd in. the: cons 
. steff as chief assistant. In 1941 he was promoted to Mirac A e aoa ui Dego ralen a S atte 
the directorship of the Observatory... His chief away ‘from Johannesburg at Hartbeespoort., 
interest has been in double stars, and it may fairly y i 
- be olaimed for him that he did for the southërn Reglus Professorship of Physic In Cambridge : 
‘hemisphere what Aitken had done for the northern— . Prof. J. S. Mitchell, -C.B,E., ERS. 


ee eiie ert E Pror. J. 8. Mrromsrx, who has been ‘appointed 
es ee ee hie feat He has. regius professor of physic in the University of -Oamn 
beer for ears as tho er'in bis bridge in succession to the late Sir Lionel Whitby, 
ran e Rei et Mi f tho, load was born in 1909. He entered.the Medical School of 
fald, was president. o commission ‘on the University of Birmingham in 1926, and later won 


- 


e 
rad 
P 
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double stars of the International / qmical Union a scholarship to St. John's College, Cembridge ; here 
and Kept up to date a compilation. of J "measures of he took & double first, including; : Part. II physics. 
southern double stars, now being rated with After completing his clinical B 


:B5b Birmingham . 
& similar compilation for northern stars. After his b É in 1933 and - 
retirement he is gpending & yeer in the United States beatan Aue Bhysiien (o Bree K. D. Wilkinson. 
Obeervatories the most important double stars, for Laboratory at Cambridge under’ the supervision of | 
which there are not adequate observers in the Sir Erio Rideal was followed by a fellowship at Bt. = 
. northern hemisphere. Astronomers look forward to John’s in 1936, and he eventually became aseistant ^ 
se, Rese CP His Tow aor in research in radi at Addenbrooke's Hoe- 
where he was cl associated with the late 
- Dr. W. S. Finsen argh M. Ryle in the Department of Medicine. 
Dn. W. B. Frxemx, who has stoooeded Dr. van den During the War, after a period in the Emergency 
Bos, is an astronomer trained in South Africa, whose Medical Services, he was „in, charge ofr medical 
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investigations in the National Research Council 
Laboratory at Montreal, until in 1946 he was elected 
, professor of radiotherapeutics -in the University "of 
In his own department at Addenbrooke’s 
he started ‘regular joint clinica with physicians, ‘sur: 
geons and in charge of special departments, .- 
and these have become an increasingly important | 
factor in integration. His approach is always ad:a “ 
physician using radiation as a method of medical 
treatment. In research he has ranged widely, but of 
recent years his topica have included the design and 
conduct of clinical trials of new methods of treatment 
of cancer, the chemotherapy of cancer, the radio- 

of malignant tumours with especial reference 
to the 80-million volt synchrotron and the clinical 
applications of radioactive isotope? His considerable 
scientific attainments are matched by his kindness 
and concern for the well-bemg of his patiente. He 
was made C.B.E. in 1951 and elected to the Royal 
Society in the following year. As regius professor of 
physic at Cambridge he is well equipped not only 
scientifically and clinically, but aleo by local know- 
ledge of the organization of the University and of’ 
the region, to direct the development of the Cam- 
bridge Medical School. 


Athanasius Kircher T S 
das deck dated 18600 ME lave beo dove 
by Athanasius Kircher, the date being given variously 
ag 1646, 1664 or 1671.--In. Observer exhibition 
leid inst sicund id Eondon "was featured, along 
with Lucretius, Ptolemy &nd Leonardo da Vinci, as 
"discovering & priribiple involved in Cinematography” ; 
and in a history of the silént“flm published last year 
in Germany. "Unsterbliohér Film", by Heinrich 
Fraenkel—he is mentionbd aa having oonverted the 
camera obecura into a magic lantern.. «In his 
, published in 1772, Joseph 


perhaps, at this Mey, moet» obli 
ingenious contrivance of the io Lantern . .. 
Those who chuse to seo Kircher’s jwn' drawing of 
this ingenious instrument will find some very fine 
ones in his Ars Magna Luots et Umbrae". Whether 
or not Kircher did invenf the magio lanterh has 
been fully investigated by Dr. P. A. Houston (Sei. 
Prog., 4b, No. 179; July 1957); the investigations 
show that ahnost certainly Kircher did not invent 
the magio lantern and deserved- the epitheta given 
_to him by a writer in the Allgemeine Deutsche 
Biographis. “I have into these works of Kircher 
Ten need aue Howes y Geno 
show him as the charlatan he was.. He had a many- 
mded education and great real, but only superficial 
knowledge, and no idea of method ; he was a diligent 
worker, but he was neither reliable nor thorough. 
He was not the researcher for whom it is sufficient 
if the experte appreciate his work; what his nature 


required was thb admiration of the so-called 
“‘wider ciroles' “and” to retain this he stooped to 
“falsification.” 


World Federatlon: of Sclentific Workers 

> ‘Tem fifth General Assembly of the World Federa- 
tion of Scientific Workers was held in Helsinki during 
August 20-Beptember 2. Fifty-three representatives 
from eighteen countries were present and &he delegates 
included Academicians Chou Pei Yuan (China), A. I. 
Oparin (U.8.8.R.), L Malek (Oxechoslovakia)’ and 
Profs. J. D Dy perte ond O dowall (sen eet 
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Apart om the discussion of internal affairs of the 
Federation, there were two symposia on “The Plan- 
ning of Science” and ‘“‘Scientifio and Technological 
Training", respectively. The planning. of scientific 
work has now become important in many countries 
with differing social and economic systems. This 
, Symposium provided & valuable opportunity for an 
* exchange of ideas and information concerning the 
practical consequences of planning. The second sym- 
posium gave an opportunity for reviewing what had 


. been achieved in this fleld in a number of countries. 


Many of the problems of curricula and organization 
are common +o all countries and-evidently arise from 
the rapidity with which science has developed in 
recent times. The sandwich courses which are being 
developed in Great Britain are an innovation as yet 
little known abroad. The osium served to 
emphasize what is already well known, namely, that 
the total number of students undergoing higher 
education m the U.8.8.R. is very high compared with 
Great Britain. 

Prof. C. F. Powell was elected president of the 
Federation in succeasion to Prof. F. Joliot-Curie, and 
the new vice-presidents are Academician Li Bze- 

(Ohina), Academician A. I. Oparm (U.B.B.R.), 

Prof. O. Sadron (France), Dr. G. P. Nerrophrd (Dex: 
mark) and Prof. J. D. Bernal (Great Britain). After 
the conclusion of the Assembly, all members were 
invited to go to Leningrad as the guests of the Union 
of Higher Educational and Scientific Workers of the 
U.8.8.R. The thirty-three representatives who went, 
to Leningrad were able to make contact with the 
scientific institutes of the Academy of Sciences and : 
with departments of the University of Leningrad. 
Visita to places of historic and artistic interest were 
also arranged. ` 

Geochemistry 

A symPosiuM on geochemistry was held in Paris 
during July 22-24 under the auspices of the Inter- 
national Union of Pure and Applied Chemistry. It 
was organized by thelocal chairman, Prof. E. Raguin, 
and presided over by Prof. T. F. W. Barth with 
Prof. K. Rankama acting as a secretary: One 
hundred and fifteen members, representing eighteen ` 
countries, were present, and fifty-two papers were 
read and discussed. The subjects dealt with coom- 
prised geochemical aspecta of coamology, distribution 
of chemical elementa, geochemical aspecta of rocks 
and mineral waters, radioactive elements, geo- 
chronology,’ geochemistry of ore deposits and car- 
bonaceous deposits and geochemical prospecting. 
Prior to the Symposium, on July 20 and 21, eight 
members of the Commission on Geochemistry met 
and .discussed. current business and plans for the 
future.  A'jdint meeting of the Commission with 
representatives of the Geochemical Society and the 
Geochertina] Sosietion of France end Japan waa elo 


The -present composition of the Commission on 
if ap follows: Prendent T. F. W. 
Barth (Oslo); Vice-President, C. W. Correns (Gott- 
Secretary, K. Renkama PE sime Other 
Members, H. 8. Brown (Pasadena), O. Burri (Zurich), 
M. Fleischer (Washington, D.O.), 8. I. Tomkeieff 
(Newcastle upon Tyne), H. O. Urey (Chicago), L. R. 
Wager (Oxford) and F. E. Wickman (Btockholm); 
Previously elected , G. Carobbi p ird ; 
Newly elected observers (pending uir 
Union), L. H. Ahrens (Cape Town), C. G. Du Pieces 
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(Cape Town), A. B. Edwards (Melbourne) G. E. de Staat te Geni, 21, No. 8; 1956. Pp. i14-293—642. 
Hutchinson (New Haven, Oonn.), E. Ingerson (Wash- Gent: Rijkslandbouwhogeschool, 1956). It contains 
. ington, D.O.), J. Oroel (Paris), N. W. Rakestraw articles of special interest on insecticides, fungicides, 
(La Jolla, CaL), O. G. Rossby (Stockholm), W. W. _herbjades, nematicides, ebo., and related topic, 
Rubey (Washington, D.C.) H: E. Suess (La Jolla,” for example, tomoology of organic phosphorus 
CaL), K d iiem (Nagoya), H. Q. Thode (Hamilton, - iseoticidee. There are also contributions on topics 


Ontario), Tsuboi (Tokyo), A. P. Vinogradov of & more general character, for example, the 
. ^ (Moscow). TEE poen Ke n Rd ren des BOR 
E i ion on the postulates, or canons, of Koch 


'Nature Conservatlon D in their apphoation to the problems of nemato- 
Tra sixth technical meeting of the International logy. The control of insect pests in ‘foodstuffs (for 


Previous accounta of the meeting have directed interesting and important mformation hag been 
attention to the increasing importance of the Union obtamed. This procedure appears to have been 
as the ‘World Parliament of Nature’, the aims.of successful, the commodity suffering no detectable 
which are to conserve renewable natural resources. alteration. The multi-reaistance of the common 
and areas of outstanding natural interest and to” house-fly, induced by selection with msecticides, 18 
protect flora and fauna having scientific, historic’or described and.the probable Mechanisms involved 
wethetic significance (Nature, 178, 175; -1956). discussed in some detail. Several factors which may 
The Proceedings of the Edinburgh conference have . influanoe the occurrence of spray damage, that is, 
‘now been published and includes full texte or sum- after the application of insecticidal or fungioidal 
maries of most of the papets submitted together with sprays, are reviewed, and it is noted that many 
the relevant discussions. To reduce the size of the varieties of fruit trees show very considerable differ- 

i the Socióté Nationale d'Acolimatetion ences in susceptibility during the growing season, and 
de France (57 rue Cuvier, Paris, 5e) has published a that the greatest damage is sustained during the 
full account of the papers and discussion relating to period of vigorous growth, in particular, immediately 
the biological consequences of myxomatosis. Copies after flowering. It has been found that the pene- 
of the Proceedings may be obtained from the Nature tration of a fungicide into a leaf, with consequential 


"e Conservancy, 19 Belgrave Square, London, 8.W.1, damage, may be promoted when the fungicide is 


- 95s . , ,, mixed with an insecticide in which organic solvents 
mo 09 3 : "m ES us are present. The present status of griseofulvin for 
^ Serengeti Natlonal Park, Tanganyika „z - the protection of planta has also Been 'oónsidered, the 


Prorosars to partition ‘tho ` Sarengeti. National research findings to date being generally, and some- 

` Park, Tanganyika, were first published ~in. uary -` times very, enoouraging. . 

oe uii aris a a. Tapes d Sulpheny lubes In Experimental and Clinical 

"*ppoeed by thé Tanganyika and "Kenya ‘wild-life labetes m 
societies, aa well aa by organizations in other cquhéries,-- - Tma sulphonylureas reduce the level of the blood 
One of thise waa the Fauna PreeervatioR-Bciety,: sugar apparently by stimulating the production of 


^ which later arranged for an ecological müryey "of-Mle" .insulin by the pancreas. They also increase the 


area, to be carried out. This: has now been done Py effectiveness of injected insulin. These drugs are 
Prof. W. H. Pearsall; details of his report and active when given by mouth and seem to offer the 
recommendations have been accepted. by the Bociety possibility of an alternative to injections of insulin 
and form the bulk of a recent iasue of Oryz (4, No. 2; im the treatment of some forms of diabetes mellitus. 
August 1957). Prof. Pearsall recommends that a . Control of the diet is still necessary, and some, at 
national park; primarily for game preservation, be any rate, of the derivatives produce harmful side- 
maintained in the’ central and western Serengeti, reactions. In February, the New York Academy 

inchiding the Moru-&réà.; that æ national park for.. Sciences held a conference on the effecte of” the 


- gamie, indigenous forest and water conservation be -'sulphonylureas and related compounds in expéti- 


* maintained in the Orater Highlands; that a oon- - mental. and clinical diabetes (Annals N.Y. Acad. 
- necting corridor with lmițed human a&ooess will be Sos.,-71, 1; 1957), during which thirty-two papers 
necessary between Ngorongoro Orater and the oantral . were presented. Prof. B. A. Houssay was among 
plains, if the: Ngorongoro Grater Camp” is to be ' the contributors, and the papers dealt both with the 
. maintained as a tourist attraction; thet arrange-. scientific and clinical aspects of the action of the 
ments be made for the early exclusion of pastoral drugs. 


* occupation from the national parks ; that systemati 


attempts: be made to develop the Masai coonaisd Properties of Materials at High Rates of Strain 
territories, particularly in regard to water-(conserva- ` Taa deformation of solids is a wide and fascinating 
tion &nd distribution) -and - grasland and- range subject, of interest especially to engineers, metal. 
; and that æ research unit be ‘set up to lurgistq and physicists. In particular, behaviour when’ 
study the problems of game and habitat conseryation. - the deformation is rapid is important in various ways. 
These recommendations have bean submitted by the This aspect is being studied in a number of labora 

Society to a committee which has’ been seb up by tories, and at the suggestion of the Scientific Advi 

the Tanganyika Government to oonsiderthe Serengeti. Council of the Ministry of Supply, the Institution of 
OCDE | Mechanical Engineers held in London during April 80. 
Phytopharmacy | EIN. ss -' May 2 a conference on ‘Properties of Materials at 
A nmPORT'has been iamied of the eighth Annual High Rates of Strain”, which was apparently the 
Symposium -of Phytop (Modedelingen van. first ever held on the subject.’ A rate of strain greater 
da Landbouwhogeschool en de bingsstations yan than about one per second was arbitrarily decided 


» 
Mo - Le i $ 


No. aseo September 2], 1957. 


upon aa constituting a high rate, but this figure was 
not intended to be binding. The opening lecture 
was given by Dr. A. H. Oottrell, who dealt-witli 
some fundamental principles. The detailed papers. 
were classified under the following headings : experi-. 
mental techniques ; ?netel working ; impulse loading 
and streas waves ; non-metallic materials ; and basic 
properties. The matter presented forme s ,compre- 
hensive, useful and interesting account of the subject. 
Synopees of the papers are given in the programme of 
the conference, and advance copies of the papers_are 
available from the Institution of Mechanical Eng- 
ineers. Ultimately, bound and indexed volumes of 
the proceedings, including the discussions, will be 
published. . 


Natlonal Museums of Southern Rhodesia 


Tara annual report for 1956 of the National Museums 
of Southern Rhodesia (Pp. 21. Bulawayo: National 
Museums of Southern Rhodesia. n.p.) records that 
although plans for a new building for the National `- 
Museum in Bulawayo were completed durmg the 
year, owing to the suggestion that the building would 
be better sited in North Park, further developments 
have been while discussions continue. 
The Trustees favour the North Park site. At Salis- 
bury a new buildmg is urgently required for the 
Queen Victoria Museum. In the meanwhile, under | 
the new curator, CoL H. L. Boultbee, some 
of the galleries have been modernized and, every 


effort has been made to gain the interest and support ` 


of the public. Certain limitations are imposed by 
lack of staff and accommodation, but the Museum 
is compensating for these handicaps by its activities. 
in other directions, such as the formation of the 
‘Friends of the Museum’, & vigorous schools 
and lectures by the staff to many cognate o 
tions. 


Commonwealth Fund Fellowships for Advanced: - 
Study and Travel In the United States ; 


A NUMBER of Commonwealth Fund Fellowships 
are again being offered by the Commonwealth Fund, 
New York, to British subjects for study and travel 
in the United States. AI expenses of study, travel 
and living will be met, with some adjustment of 
stipend for married men. The fellowships, which 
are open to British men or women who have not 

i -worked for more than & few months in the 
United States, are in six categories: General, twenty 
fellowships’ to graduates of & university in Great 
Britain or Northern Ireland; candidates must be 
available in London for interview in March 1958; 
age, 28-82; tenure, 12-21 months; applications 
by December 16. Home Civil Service, five fellowships - 
to permanent members in the higher ranks of ‘the © 
Civil Service in Great Britain, three for the admin- - 
istrative grades and two for tbe scientiflo and pro- 
fessional grades; age, preferably lees than 40; 
tenure, 0-15 months; applications by December 10 
to the Treasury. Austrakan and New Zealand Civil 
Services, five fellowships to Civil servants in the 
Governments of Australia and New Zealand; áge, 
leas than 40 ; tenure, 0-15 months; applications by 
November 1 to Dr. H. Carlyle Forster, Box 4079, 
Melbourne, or the, Pubho 
Wellington, N.Z., respectively. Oversea Civil Service, 
two fellowships to Civil servants in the Governments 
of British Colonies, Protectorates and Trust Terri- 
tories; age, leas than 40; tenure, 9-15 months; 
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London. J 
practising 
the opinion- 
profession ; 28-85 ; 
applications by December 81. American Studies, four 
ellowships to faculty members appointed to or hold- 
ing posta in American studies in universities in the 
United Kingdom ; candidates to be nominated by- 
their universities ; tenure, 4-15 months. Application 
forms. and’ further information may be obtained 
through’ British universities or thro Government 
departments, or from The Warden, eas House, 
85 Portman Square, London, W.1. ` 


_The Corday-Morgan Commonwealth Fellowsh!p 

` Tak Chemical Society invites applications from 
citizens of any country within the British Common- 
wealth for the Corday-Morgan Commonwealth Fellow- 
ship, to be awarded for post-doctorate (or equivalent) 
. study. in any branch of chemistry. ‘It will be tenable 
-for one year in some part of the British Oommon- 
wealth other than that im which the candidate 
received his scientific education, at any univernity, 
research institution or other place of study approved 
by the Corday-Morgan Memorial Fund Executive. 
The value of the Fellowship will be £700 per annum, 
but additional allowances may be granted m appro- 
Priate cases for travel, university fees, eto. The. 
appointment will date from October 1, 1958, or such 
other date as may be arranged. M 
.may be obtained from the Secretary, Corday-Morgan 
Memorial Fund Exeóutive, olo Chemical Society, 
Burlington House, London, W.1. Applications must 
be récerved by: the Secretary not later than March 1, 
1958. .-- 7 g am 
University News : "Bristol 

De. HE G. H. Kzanmws, at present reader in 
entomology in the University, has been appointed 
. director of the Long Ashton Research Station and to 
& professorahip in the University. : 
p^ : Khartoum 

Ta following appointments have recently been 
announced : Dr. J. B. Lynch, lecturer in pathology, 
University of Liverpool, to the chair of pathology ; 
Mr. Donald Portway, lately Master of St. Catharine’s 
College, Cambridge, to the chair of mechanical 
Announcements 


Pror. T-A. Baxxur-CrAEx, professor of botany in 
the University. of London (King’s College), and Prof. 
E. Q. Cox, professor of inorganic and structural 

i -in the Univermty of Leeds, have been 
fill vacancies in the membership of the 
Research Council caused by the retire- 
ment of Prof. E. J. Maskell and Prof. L. P. Pugh. 
.Prof..P. B. Medawar has been re-appomted for & 

"A. counsa of six lectures on “The Technique of 

echnical Writing" will be given at the Borough 

-Polytechnic, Borough Road, London, B.E.l, on 
Fridays at 2.80 p.m. inning on October 11, by 
G. Parr, technical director of Chapman and Hal, 
Ltd.’ The fee for the course ‘is ten shillings. Further 
details may be obtained from the Secretary of the 
Polytechnic. 3 : e 


appointed to 
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HE annual report of the Astronomer Royal for 
: the period April 1, 1956-March 81, 1957*, 

"Includes Greenwich and Abinger, Herstmonceux, 
and Hartland m the section on “Grounds and 
Buildings”. The grounds and buildings at Greenwich 
and Abinger have not been completely vacated, and 
under the section devoted to Herstmonceux it is 
announced that the equatorial group has not yet 
been handed over to the Royal Greenwich Observe- 
tory, but parte of the telescopes have been installed 
in certain domes. The aluminizing plant, set up in 
the equatorial group, has been used satisfactorily. 
The West Block has not been handed over to the 
Royal Greenwich Observatory, but by ’ special 
arrangement quartz clocks have been installed. On 
October 5, 1956, the buildings of the Royal Greenwich 
Observatory et Hartland were officially handed 
over. 

The Oooke transit circle hag been brought into 
regular use: an electronic automatio punching 
chronograph has been made and is ready for installa- 
tion in the transit circle pavilion. The Yapp 86-in. 
reflector was dismounted and brought from Green- 
wich to Hers&monoeur, and the polar axis has been 
erected on site, the remainder of the telescope being 
in store ab Herstmonceux. The mirror, which was 
- refigured and aluminized by Si Howard Grubb, 
Parsons and Co., is stored at Herstmonceux. The 
80-in. reflector, which was formerly mounted’ on the 
axis of the 26-in. refractor, has been refigured by 
Mesrs. Cox, Hargreaves and Thomson and afterwards 
aluminized at Herstmonceux, and has been erected 
in Dome A in the equatorial group. A new polar ans 
-and fork were made for it by the same firm, and it is 
now ready for test. The Isaac Roberta reflector, 
acquired on loan from the Science Museum, has been 
set up in Dome JO, and its erection is practically 
complete. The astrographio refractor, 26-in. refractor 
and the 28-in. refractor have been dismantled and 


- are in store at Herstmonceux. 


.. In the section on astronomical observations, refer- 
ence is made to the Cooke reversible transit circle, 
with which 886 transits have been observed since 
November 28, and the reductions are complete to 
February 20. A total of 388 stellar plates, containing 
the images of.four or more stars, together with the 
associated chronograph plates, were obtained with the 
Pphotographio zenith tube. All these plates have been 
measured and the date from the stellar plates have 
been punched on to Hollerith cards. otographs 
of the Bun in white light with the photoheliograph, 
and in Ha light with the birefringent filter, were taken 
throughout the year. Solar activity continued to 
rime steeply until November 1956, when the Zurich 
sunspot number for the month. was as high as that 
for any month of the previous sunspot cycles. During 
the year, 118 solar flares were obeerved at Herst- 
monoeux, which was a little more than in any 
previous similar peried.  Ionospherio recordings 
(atmospherics) showed frequent solar flare sudden 
e 
Report of the Boyal to the Board of Visitors of the 


Royal eh O Pp. 1% (Herx&monoeux : 
Greenwich Obwervatory, 107] — i 


s 


enhancements. Jon ic fade-out effecta were 
shown directly from a Paris transmitter by means of a 
monitor of signal strength, and the information thus 
giyen differed somewhat from that provided by the 
sudden enhancement record. 

The Astro t was transferred to 
Herstmonceux at the end of May and in the short 
interval before that five plates of the minor planet 
Vesta and twelve of other minor planeta were 
obtained. Measurement and reduction of these and 
earlier plates have continued. Searching tests have 
been made on plates taken with the 17/24-m. Cam- 
bridge Schmidt telescope with the object of determin- 
ing their suitability for astronomy, and as'& result 
of these it appears that straight Schmidt optics, 
combined with a suitable mechanical design, might 
well yield telescope capable of astrometric use. 

Among other branches reference may be made 
to the Cosmic Ray Department, the equipment for 
which has been largely completed, and the Depart- 
ment is in full operation. The Electronics Laboratory 
is now.at Herstmonceux, and the de t has 
been augmented by the electronice of the 'Time 
Department at Abinger, Greenwich and Herstmon- 
ceux. At Abmger Magnetio Observatory routine 
work has been carried on by & junior member, assisted 
cocasionally by senior members of the staff from 
Herstmonceux, following the retirement of the 
officer-in and the transfer of two of the staff 
of-the magnetio staff to Hartland. In addition to the 
routine publications of H.M. Nautical Almanso 
Office, there has been published a new edition of 
“Interpolation and Allied Tables”, the general scope 
of which is similar to the original edition of 1986, 
but it has been greatly expanded in content, and in 
three months 2,000 copies were sold—an indication of 
the needs that it fils. The Office still continues ita 
work for the Hydrographic Department, that is, the 
calculation of the data required for the plotting on 
charts of the Decca navigational lattices. The 
astrograph, which is designed to simplify astronomical 
navigation in the air by the projection of preoalou- 
lated ster curves, is being brought back into service, 
and the Office has calculated new curves for & oon- 
ventional ph and also for an 
modified model of ite own design. As mentioned in 
the previous year’s report, the Office has been investi- 
gating the accuracy of astronomical observation at 
sea, and the overall probable error of & position line 
turns out to be about 0:8’, but the distribution of 
error is far from Gaussian, with a preponderance of 
large values. The moet significant feature about the 
observations is their poor quality ; the proportion of 
‘blunders’ is high and the observations from nearly 
10 cent of the observers could not be used. 

the end of the Report there is a ahort note on the 
Isaac Newton telescope: so much progress has been 
made by the Executive Committee towards the 
production of a design for the telescope that a 
specification was approved by this Committee and 
submitted to & firm of instrument makers. Financial 
approval for placing a specific contract is now being 
sought. 
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COLONIAL DEVELOPMENT AND 
WELFARE SCHEMES 


REPORT FOR 1956-57 eed 


HE schemes made under the Colonial Develop- 
ment and Welfare Acts in the period April 1, 
1956-—Maroh 81, 1957, which are detailed in the latest 
return", bring the total commitments for develop- 
ment and welfare under those Acta to £170,452,589, 
end for research schemes to £16,874,215, of which 
£23,755,103 and £2,202,880, respectively, are for the 
year in question. Of this last, £948,301 is for agri- 
culture, £529,079 for medicine, £199,683 for tsetse 
and  trypa&nosomiams, £171,128 for insecticides, 
£103,085 for fisheries, £87,796 for products research, 
£14,982 for social science, £59,850 for locust control 
and £10,550 for economics research. 

Of the actual research schemes, £166,744 is for the 
East African Veterinary Research Organization, 
£220,000 for the East African Agriculture and 
Forestry Research Organization, £147,220 for the 
West African Council for Medical Research, £65,169 
for the East African Medical Survey and Research 
Institute, £96,300 for the East African Virus Research 
Institute, £80,840 for the East African Marine 
Fisheries Research Organization, £36,711 for the East 
Afmean Inland Fisheries Research ization and 
£28,775 for the East African Institute of Malaria and 
Vector-Borne Diseases, all for the period 1956-60. 
The West African Institute for Trypanosomiasis 
Research received a supplementary £119,050, the 
Organization for Agricultural Research and Land 
Use Planning, Tanganyika, £09,616, the East African 

osomiasis Research Organization £68,174, the 
Colonial Pesticides Research Unit, Bast Africa, £97,150, 
the Colonial Microbiological Research Institute, Trini- 
dad, £50,104, research into natural products of medical 
interest at the University College of the West Indies, 
£88,700, the establishment of a Soils Laboratory, 
Sarawak, £21,000, physiological and biochemical 
research in Hast Africa, £26,478, and research on 
cotton pests in Nyasaland, £14,487. Agrioultural 
research services in Northern Rhodesia received 
£52,400 for 1956-58, £41,823 was provided for mam- 
tenance of the Colonial Section, Building Research 
Station (Department of Scientific and Industrial 
Research), and £15,308 for fundamental insecticides 
research at the Silwood Park Field Station of the 
Imperial College of Science and Technology. For the 
period 1956-60, £18,914 was provided to augment 
the staff at the Long Ashton Research Station ; 
£79,478 for the Agricultural Research and Experi- 
mental Station, Lilongwe, Nyasaland; £60,000 to 
maintain the Medical Research Counnil's Field 
Station, Fajara, Gambia; £40,815 for the agri- 
cultural research section of the Abyan Developuent 
Aden; £50,500 for maintenance 

of the tal Rive Station, Federation of 
Malaya; and £80,550 for maintenance of the Live 
stock Experimental Station, Ebini, British Guiana. 

The t and welfare schemes include & 
number of large schemes for the development of 
roads; for example, £1,800,000 for trunk roads m 
Nigeria, snd £3,450,000 for the development of olaas B 


* Colonial Development and Welfare A Return of 

made under the t Asia tharos of Btate 
for the Colonies, with the concurrence of the in period 
from 1st April, 1056, to 31st Maroh, 1967. Pp. 40 ndon: FLA. 
Stationery Office, 1957.) 2s. 34. net. 
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trunk roads in the Northern Region there, £480,080 
for road construction and improvements in North 
Borneo, and £297,750 for road construction in Fiji; 
&nd also for the ment of water supplies, such 
as £1,800,000 for water supplies in Northern 
Nigeria and £100,000 for minor water supplies in 
rural areas in Jamaica. Major schemes of particular 
scientific interest include besides a further £555,000 


for the central organization for the Colonial Geodetic,” 
and Topographical Survey, and £101,500 for the: 


Oentral Directorate, Colonial Geological Surveys, 
£108,840 for the geological survey in the Bechuana- 
land Protectorate, £859,885 for expansion of the 
geological survey, British Guiana, and £115,180 for 
the geological survey, Jamaica, £294,750 for cacao 
expansion, Jamaica, £1,200,000 for African agri- 

cultural development in ‘Kenya, £56,550 for leprosy 
control in Eastern Nigeria, and £120,000 for agri- 
cultural research and land use planning, Tanganyika. 
Among many schemes for educational development 
may be mentioned the £190,000 for a new hall of 
residence, £125,850 for senior staff housing, and 
£111,800 for extensions to the medical school, all at 
the University College of East Africa; £100,000 for 
the men’s hall of residence and subordinate staff 
quarters, Royal Technical College, Nairobi; a further 
£168,000 for permanent buildings and equipment for 
the University College of Rhodesia and Nyasaland ; 

a supplementary £516,000 for permanent buildings 
for the University of Malaya; and, to the University 
College of the West Indies and the associated teaching 
hospital, £205,255 for a fourth hall of residence, 
£187,500 for extension of science schools, and £100,000 
for staff houses. 


BRITISH NATIONAL FOOD 
SURVEY 


HE preface of the sixth annual report of the 
National Food Survey Committee, which has 
recently been published*, states that the series ‘‘was 
introduced in 1950 with the object of providing oon- 
tmuous information on the trends of domestic food 
ion, expenditure and nutrition in Great 
Britain”. A few minor modifications in technique 
have been made in the course of the six years but, 
broadly, the recording and the analysis follow the 
same pattern and involve visits to about twenty 
thousand homes (20,400 m 1954; 18,580 in 1955) and 
the analysis of more than ten thousand completed 
records. The cost of the survey in both time and 
money must be very considerable and it seems 
pertinent to ask if the resulta are commensurate in 
value with the outlay. 

Any government interested in maintaining the 
health of the people at a high level must seek to 
prevent the occurrence of malnutrition even in the 
mildest degree, and to do this requires to know the 
composition of the diet currently consumed. The 
Survey reports are not published until some eighteen 
months after the end of the year in which the date 
are collected, but it may be that the results are avail- 
able to the Ministry iteelf in time for action to be 
prse A ena UU MON Re 
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should become apparent. If this is not Bo, the most 
valuable aspect of tho survey—that of giving warning 
of ‘incipient malnutrition’—is being entirely lost. 
If the survey is being used for this purpose, the next 
important question is how much reliance can be placed 
upon the evidence so provided. 

The report states that ‘tin 1955 no sub-group fell 
below 95 per cent (of the estimated requirements) in 
energy value, but percentages leas than 95 were 
recorded in certain sub-groups for protein, calcium, 
iron and riboflavin". As the figures represent aver- 
ages for groups of families, it must be supposed that 
some families within the groups had intakes consider- 
ably below the average 95 per cent. Did such families 
show any evidence of a deficiency of these particular 
nutrients ! This is apparently not known. For 
young childless couples in the highest income group 
the energy value of the recorded diet was 148 per 
cent and the protein content 150 per cent of the 
recommended allowances; fab mtakes were of the 
order of 150 grams per head per day. Are these 
people suffering from their over-indulgence, or should 
these levels be taken as evidence of incipient malnu- 
trition ? At the moment, no one seems to know. 
For the whole ten thousand families, the caloric value 
of the diet averaged 105 per cent of the esti 
requirement. If food intakes are regular. 
greater than requirements, body-weights in Great 
Britam should be steadily increasing. If they are 
not doing so, then either the estimate of require- 
ments is too low or the assessment of.the diet 
is inaccurate. 

It is sometimes forgotten that these records deal 
only with the quantities of food bought for domestic 
consumption in the course of the survey week ; 
they do not set oub to measure the actual quantity of 
food eaten by the families concerned. In attempting 
to asseas the adequacy of the diete, arbitrary allow- 
ances are made for preparation waste, and a round 
ten per cent deduction is made for edible material 
discarded or given to pet animals ; meals out are given 
& ‘points’ value of breakfast 4, dinner 5, tea 8, and 
supper 2. It is unlikely that these ‘corrections’ are 
equally suiteble for all families, all seasons, and all 

hical areas. No attempt is made to allow for 
sweets, alcoholic or soft di:inks, ice-creams, etc., nor 
are changes in larder stocks reoorded—as they were 
when the survey first began. The arbitrary allow- 
ances made for cooking losses of thiamine and ascorbic 
acid, and the low vitamin A value assigned to carotene- 
rich foods are ‘corrections’ of questionable value. In 
all, -there is room for a quite considerable degree of 
error when the analysis is confined to samal sub- 


‘groups, though the broad general picture obtained 


may be true enough. 
The yardstick against which the recorded diets are 
measured for adequacy is the set of allowances recom- 


Association in 1950!; 
‘urgent need’ for further extensive study of human 
nutritional ‘requirements. The failure to perallel 
the Food Survey with a clinical survey to asseas the 
nutritional state of the consumers of dieta of different 
level means that & most valuable opportunity to 
forward pur knowledge of dietary needs is being 
entirely niigsed. As it stands, the Survey provides & 
mass of interesting detail on price trends, dietary 
patterns, seasonal, occupetional and geographical 
influences, the effect of family size within different 
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income groups, eto.; but it fails to make any oontri- 
bution to the knowledge most urgently needed, which 
relates to what type of diet is best and to what the 
Tange of nutrient mtake is within which good health 
can be maintained. 

At any time, & food consumption study is of little 
practical value unless it is made in conjunction with 
a study of the resultant health of the consumers; 
at the present time, when such fundamental changes 
are being introduced into the methods of producing 
and processing our everyday foods, this second study 
is of paramount importance and it is to be hoped that 
future reports will include a section on the nutritional 
state of the families eating the diets described in so 
much detail. M. W. Grant 
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RESEARCH ON ROADS IN 
BRITAIN 


HE annual reports of the Road Research 

Board of the Department of Scientific and 
Industrial Research and the Director of Road 
Research for the year 1956 have now appeared*. 

The report of the Road Research Board directa 
attention to the growing road traffic problem and 
states that a method of evaluating road projecta 
in relation to their economic advantages is to be 
tried. The importance of training road engineers 
in traffic engineering and the value of ‘before and 
after’ studies with the current road-building pro- 
gramme are emphasized. It is believed that the 
economic advantages of building new roads have been 
grosaly under-estimated hitherto. 

It is suggested that improvement of the facilities 
for studying the causes and means of reducing 
accidents is urgent. Oloser attention should be paid to 
the contribution of high speed to the increase in road 
casualties, because "it may well-be that neither the 
akill of the average driver nor the care normally 
bestowed on the maintenance of cars is commensurate 
with their high performance”. 

The report of the Director of Road Research 
summarizes the activities of the Road Research 
Laboratory during 1956; these come mainly under 
three headings : safety, traffic and materials and 
methods of construction. 

Work on road safety has included tests and recom- 
mendations on protective helmets for motor-cyolista. 
Accident studies have been made with the object of 
designing safety devices for vehicles, such as interior 
pedding and safety belte. The contribution of the 
nature of road surfaces to skidding accidents has 
been in igated ; it is estimated that the reduction 
of accidente due to treating road surfaces at dangerous 
sites represents a saving of ten times the cost of 
maintaining the surface with a high resistance to 
skidding. Statistics of aocidenta due to various 
causes have been compiled and are summarized in 
the report. Vehicle- and road-lighting studies have 
been made with the object of finding economical 
methods of reducing accidents due to conditions of 
night driving. 

Traffic statistics are being compiled annually, and 
e te er ee 

of the Road Research Board 
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Statistics indicate that in rural areas the average 
speed of traffic is i ing annually by approxi- 
mately 1 m.p.h., and during 1956 the average speed 
of private motor-cars under normal conditions was 
between 45 and 50 m.p.h., goods vehicles being some 
5-10 mph. slower. Economic studies of road 
improvements are an important feature of the work 
of the laboratory on the traffio problem. 

The section on materials and methods of construc- 
tion contains accounts of experimenta on alternative 
types of road construction, inoluding foundation 
aspects such as soil moisture and drainage, ‘soil 
compaction and soil stabilization. Experimenta on 
concrete have been carried out in connexion with tlie 
i road surfaces : 


of achieving & reduced modulus of elasticity without 
reduced strength, to leseen the liability to cracking, 
have been investigated. The use of prestreased 
concrete for road construction bas also been investi- 
gated. For this to be feasible, the friction between 
the foundations and the necessarily long concrete 
slabs must be such that streasea due to thermal effects 
are not excessive ; the-diffloulty of achieving this has 
nob yet been overcome. In d into the 
properties and behaviour of bituminous road materials 
Dave baer eatriad oui Will reference to 
antiskid properties and durabili 

Miscellaneous investigations have included the use 
of radioactive techniques for measuring the density of 
concrete slabs and the moisture content of soil $n situ. 
Salient features of some full-scale road experimenta 
are given in an appendix. T. M. ORARLTON 


A SOLAR 'BLOW-OFF 
PROMINENCE 


HE solar ‘blow-off prominence of May 18, 1956, 
and its poesible affects are described by Dr. M. A. 
Ellison in two recent papers (Mon. Not. Roy. Astro, 
Soc., 116, 6; 1050, and The Observatory, 77, 896 ; 
1957). "This prominence was one of a number 


during E. Feria April 1956 in the highly ' 


active centres of the northern solar hemisphere, and 
it had been followed &oroes the Sun’s disk as a typi 

quiescent dark filament before it blew-off at the 
west limb on May 18. The observations relating to 
this blow-off prominence were made with the oom- 
bined 


p Edmburgh and 
Meudon (tho latter were supplied by L. d'Azambuja 
from speotroheliogrems) shows the rapid outward 
&ooeleration, and before 15h. 00m. the outward 
velocity along the solar radius was 20 km./eeo.; 
after 16h. 07m. ib exoeeded 600 km/sec. Calibrated 
of the Ha lme were taken at 16h. 01m. and 
16h. 04m. with the slit of the spectrograph crossing 
the arch at a meen height of 88 x 10? km. above the 
limb. The plates were calibrated immediately after- 
wards in the spectral light from the centre of the 
solar disk, thus providing means of deducing the Ha 
ees of the various points of the prominence 
which were traversed by the slit. These are tabulated 
as fractions of the centre of the disk continuum at a 
wave-length 15 A. outaide the Fraunhofer Ha line. 
The Doppler shifts on those ‘plates gave 
A vei fm she Bus ot win rengius batrem 
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— 120 km. /seo. in the northern leg and + 360 km. /sec. 
in the southern leg. 

Among other pointe dealt with in the paper, 
Sec nier bo mado to tho Hady oi ho eat 
of the Balmer lines at Edinburgh, which indicated a 
kinetic temperature for the filamenta of 10,000°— 
15,000° K., and are consequently cool regions em- 
bedded in the corona itself at a temperature of 
10* °K. It has been suggested by F. Hoyle that the 
higher density and lower temperature in the fllamente 
are maintained by a local magnetic field, which oom- 
presses the hot material and cools it sufflciently for 
the hydrogen atoms to radiate in the Balmer lines. 
If this oocura, then there must be a great release of 


: ee ee T fete blow-off phase, and 


improbable that the same material 
whioh has blown away into space should return 
precisely to ite „original aite. In conclusion, Dr. 
Ellison suggests that such -speed projection of 
prominence material may well be associated with the 
generation of radio-waves of frequencies appropriate 
to the various levels. There is also the ibility of 
geomagnetic effecta oocurring on the after & 
suitable travel-time in those cases where the blow-off 
oocurs near the centre of the solar disk. It is there- 
fore desirable that all blow-off flamenta should be 
recorded and classified at solar observatories during 
the International ical Year. A simple scheme 
of classification -has by Ohman, for 
inclusion in the Geophysical Year Solar Patrol Forms, 
and the hope! 16: erpreæed hed this-classifloatiori will 
be generally adopted. 


BROOKHAVEN NATIONAL 
LABORATORY 


HE Brookhaven National Laboratory, which is 
awe cd UE xL ep uad 
miles east of New York City, was established in 1947 
and is operated by & private institution, Associated 
Universities, Inc., under contract with the United 
Stebea Atomic Ehergy Commission. The board of 
trustees comprises one scientist and one administrator 
from each of the nine sponsoring universities— 
Columbia, Cornell, Harvard, Johns Hopkins, Mass- 
chusetts Institute of Technology, Prinoeton, Penn- 
sylvania, Rochester and Yale. The director of the 
Laboratory is Dr. L. J. Haworth. The issue of 
Atoms for Peace Digest for June 15 (3, No. 1; 1957), 
the first of several numbers to be devoted to tho 
description of the large American atomic research 
centres, deals with the work of Brookhaven National 
. Later issues will deal with Oak Ridge, 
Argonne, and the smaller research establiahments of 
the U.8. Atomio Energy Commission. 

Research and development work at Brookhaven is 
carried out by eight major scientiflo departments, 
including the departments of physics, chemistry and 
biology and medicine. The oóemotron department is 
now operating the ‘Coamotron’ particle accelerator 
in three shifts, five days a week, and the mam study 
is that of the unsteble particles, including heavy 
mesons and hyperons. An efficient method for the 
extraction from the ‘Coamotron’ of an intense proton 
beam and its direction on to a liquid-hydrogen target 
placed outaide the accelerator has been developed. 


dare up dir pine mn fara iban 
menced in 1954; it consist of a steel and copper 
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hoop, 842 ft. ın diameter, and will use, the new 
‘strong focusing’ principle of accelerator design to 
accelerate protons to energies of 25.000 MeV. The 
Brookhaven research reactor, campleted m 1950, 
operates at 80 megawatts, and is & natural uranium, 
graphite-moderated, air-cooled. reactor. It is used 
for many types of experiments m nuclear research, 
inoluding a large number of simultaneous experimenta 
involving neutrons and also for the production of 
radioisotopes. The nuclear engineering department 
is continuing to contribute to the general develop- 
ment of & liquid-metal fuel reactor and is collaborating 
closely with Messrs. Babcock and Wilcox, who are 
` responsible for the engineering aspects of the design, 
fabrication and operation of a liquid-fuel reactor 
experiment for the U.N. Atomic Energy Commussion. 
The,experiment is based on research work done at 
the Laboratary onthe concept of a reactor using 
uranium fuel dissolved in molten bismuth. 
Brookhaven was the first institution in the United 
States to establish a hospital devoted primarily to 
research in the use of atomic energy for the diagnosis 
and treatment of disease. The hospital has 115 beds 
and treats ‘terminal cases’, that is, persons suffering 
from an incurable disease, usually some form of 
cancer. A new Medical Research Centre is bemg 
built which wil house a forty-eight-bed research 
hospital, an industrial medical branch and research 
departments in ‘medical ios, pathology, micro- 
biology, biochemistry physiology. The Centre 
will have the first nuclear reactor designed specifically 
for medical research and therapy and will be capable 
of producing & beam of neutrons about fifty times as 
powerful as the beam from Brookhaven’s present 
general research reactor. 


PASTEUR INSTITUTE OF 
SOUTHERN INDIA 


HE brilliant research of Louis Pasteur in the 
1880—90 decade not only established bacteriology 
as: æ science but also revolutionized the practice of 
medicine by the introduction of therapeutically and 
often dramatically effective sera and vaccines. Public 
recognition of the value to humanity of this new 
science led to the establiahment of, in the words of 
Pasteur, ‘‘those sacred dwellings meaningly described 
as laboratories” through funds provided by, to use 
the modern idiom, voluntary agencies. To quote the 
name of a few such laboratories of world-wide repute 
is to put into perspective the Pasteur Institute of 
‘Southern India, this year celebrating the golden 
jubilee of its foundation in 1907.; Pasteur Institute 
‘of Paris, founded in 1890; Institute of Infective 
Diseases in Berlin (1891) ; Lister Institute of London 
(1881); Rockefeller Institute for Medical Research 
of New York (1901); Haffkine Institute of Bombay 
(1896); Pasteur Institute at Kasauli, India (1900). 
The scientific achievements of the Pasteur Institute 
of Southern India, so delightfully situated in the 
Nilgiri Hills at Coonoor, were acclanned in 1952 by 
“its selection as the venue for the World Health 
Organization Rabies Conference. 
In his foreword to & souvenir volume issued to mark 
the golden jubilee* the present directar, Dr. N. Veer- 
. C Instituto of Southern India, Coonoor Golden Jubilee 
Bou ,,190731957. ds pet plates. (Ooonoor: Pasteur 
Tnstitale bf Soathern , 1967.) 
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araghavan, pays tribute to the distinguished men who 
have guided the destinies of the Institute and to the 
workers to whose unremitting endeavours it owes ita 
‘position in the scientific world to-day. The directors 
were: Lieut..Ool J. W. Cornwell, 1907-26; Lieut.- 
Col. T. H. Gloster; 1926-28; Lieut.-Col. K. R. K. 
Iyengar, 1028-88'and 1041-46 ; Major H. W. Muli- 
gan, 1988-41; Lieut.-Col. M. L. Ahuja, 1946-47. At 
ite inception, the. Institute was a non-governmental 
organization managed by & committee on which a 
wide variety of interests were represented. The 
objectives were to make available effective means of 
preventing the occurrence of rabies, to spread the 
knowledge of such means among the public and to 
undertake research work on rabies or any other 
disease in so far as funds and the qualifloatións of the * 
staff permitted. Obanges in vaccine for rabies and 
methods of production over the years” are briefly 
described, and especial reference is made to the pains- ' 
taking record-keeping, instituted by Cornwall and 
still maintained, of the history of hundreds of patients 
bitten by rabid animals, but untreated, considered 
in perallel with the results of treatment of persons 
bitten by the same animals ; this continued investiga- 
tion is considered to be & unique record. In recent 
years the present director has tested the effect of 
hyperimmune antirabies serum, as well as a host of . 
drugs claimed to be of therapeutic value in established 
cases of hydrophobia. 5 

Among many other subjects of research at the 
Institute have been the entomological studies of 
Patton about 1920 which cuhninated in his well- 
known two-volume text-book ; Iyengar's interest in 
clinical laboratory practice, which led to the creation 
of a separate department; Mulligan’s preoocupation 
with probleme of immunity in malaria and with 
protozoon parasites generally ; ^ Ahuja's 
for the potency of vaccines and his "association 
with the action of heparin on Russell's viper 

The potential for research and expansion’ available 
at the Institute to-day is in large measure due to the 
scientific ability, administrative capacity, sterling. 
character and vision of Col. Cornwall during his - 
To-day the 
Institute's laboratories co-opérate with the World 
Health Organization in their world-wide studies on 
rabies, Q-fever and international interlaboratory 
testing of freeze-dried sera from syphilitic and non- 
syphilitic sources. Dr. I. G. K. Menon, assistant 
director, is a member of the World Health. Organira- 
tion expert advisory panel on virus diseases and has 
instituted new inquiries on the respiratory group of ` 
viruses, the intestihal group of viruses and on the 
recombination and mutations phenomena in influenza, 
viruses. ʻ : ` 

A section of the souvenir volume describes, briefly. 
the scientific contributions by the Institute’ during 
fifty years on the following subjects : rabies, influenza, 
Q-fever, cholera, typhoid fever, diphtheria, fuso- 
spirochretosis, serology of syphilis, tropical eoaino- 
philia, malaria, leishmaniasis, venome and entomology. 
The last section is the Scientific Report of the Institute 
for the year 1956 and includes an experimental evalua- 
tion of recent advances in anti-rabies treatment, 
an assessment of the value of 5 per cent simple 
vaccine in human ‘treatment and studies on the 
cultivation of the rabies virus tn vitro. 

. R. Fonp TnHbnna- 
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SOIL MICROBIOLOGY 


NY further advance in our knowledge of the . 

biological events which occur in soil depends ~ 
upon the development of new techniques to study. 
the activities of soil organisme: in various ecological 
situations. In consequence; a sympoarum on ‘Methods 
of Studying the Microbiology of Soils’? was held under 
the direction of Prof. Paul Simonart at the University 
Institute of. Agronomy, Louvam, Belgium, during 
June 8—5. ,'The meeting was attended by thirty-nine 
participants from twelve European countries and was 
the result of a proposal by Commission DI (8o 
Biology) made at the Sixth International Congress of 
Soil Science ih Paris, 1956. Esch seesion began with 
. & review of one aspect of the sampling of specific 
groups of i and the determingtion of their 
activities “in soil, and concluded with detailed 
discussion of ‘the points raised by the re 
viewer. The reviewers presented personal views 
as well as those included in contributions that 
had been circulated to all participante before the 
symposium. 

In his opening address to the symposium, Prof. 
Simonart (who took the chair at the first session) 
weloomed the participants, and then went on to 
stress the importance of micro-organisms in the 
mamtenonce of life on earth. He described the 
intense interest that was aroused among earlier 
investigators by the then unique biochemical trans- 
formations such as nitrogen fixation and nitrification 
which certain soil bacteria can bring about. In oon- 
clusion, he pomted out that heterotrophic soil 
microbes are now receiving more attention than 
they did in the past. 7 

The review by Mme. J. Ziemieke (Pulawy, 
Poland) described how variations in sampling pro- 
cedure oan influence the resulta of surveys of soil 
micro-organisms. Mme. J. Golebiowska e al. 
(Pulawy) had made an investigation of the sources of 
variability of counts of micro-organisms obtained by 
the dilution plate technique when the plates had 
been prepared from samples of soil which. had 
received various treatments. The resulta showed 
that the number of microbes in soil samples decreased 
with the duration of the torage period. Variations 
in treatment had very little influence on the popula- 
tion levels of soils stored for periods of more than 
one month in either dry or humid conditions or sifted 
either before or after the storage period. Counta of 
micro-organistns varied considerably between samples 
taken from different positions in one fleld, whereas 
the variation exhibited by samples taken from the 
same place at different times of the year was oon- 
siderably lees. .It was suggested that soil samples 
should be investigated, immediately after their 
removal from the fleld or after storage for a fort- 
night. Prof., Simonart and Dr. R. Willeman had 
determined the influence of desiccation on counta of 
soil bacteria and showed that the moisture content 
of samples from a waterlogged soil and stored in 
varying humidity regimes had a considerable influence 
on counts of bacterial colonies. Counts fell with 
decreasing moisture content especially when the 
"moisture content was lowered fram -100 to 80 per 
cent saturation, when they fell one thousandfold. Dr. 
W. G. Harmsen (Groningen) described how the use 
of & ball mill to homogenize soil samples before the 
preparation of dilutions gives: an “increase in the 
bacterial count because of fragmentation of bacterial 
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colonies’ but & reduction in the fungal count because 
of to mycelia, ^ ' . 

Prof. V.~Treccani (Milan) presided at the second 
session, which began with a general outline given by 
Prof. E. N. Michoustme (Academy of Sciences, 
Moscow) of the various methods employed in the 
U.8.8.R. for determming the biological activity of 
soils. The potential fertility and classification of 
Russian soils are assessed with the aid of microbiolog- 
ical analyses. A useful index of potential fertility has 
been the’ determination of the ratio of the numbers. 
of soil bacteria which are able to utilize inorganic 
nitrogen to those which use organic nitrogen as a 
nitrogen source. Results show that the proportion. 
of soil bacteria which develop on media contaming 
inorganic nitrogen increases with the fertility of the 
soil. It hag also been found that tillage brings about. 
an increase in the proportion of soi bacilli in the 
total microbial population and that these bacteria. 
are more abundant in warm soils than cold. Drs. 
A. V. Rybalkina and E. V. Kononenko (U.8.8.R.) 
described a method to assess the total activity of the 
soil microflora, in which glass slides covered with thin 
filme of sterile nutrient agar were buried in soil. 
Prof. A. Imseneck: (Academy of Sciences, Moscow) 
showed how the elective culture technique has been. 
useful for the isolation of bacteria with specialized 
nutritional i ta, but its usefulness suffers 
from several defects and the resulta are often difficult 
to interpret. Prof. N. A. Kraasilnikov (U.8.8.R.) 
submitted an account of the microhabitat of species 
of Asotobacter in the soil and rhizosphere, describing 
also the natural distribution of genetic strains in the 
soil. An account of the mobilization by micro- 
organiams of phosphorus contained in certain water- 
insoluble minerals and the. effect of the activity 
of these organiams on plant growth was given 
by Dr. G. Laslo (Agricultural Research Institute, 
Bucharest). ‘ 

The third session, with Dr. Harmsen in the chair, 
was devoted to discussion of methods of counting 
soil bacteria. Dr. J. Pochon gave & ive 
review of work carried out at the Department of Soil 
Microbiology at the Pasteur Institute which has 
brought about improvements in the methodology of 
sampling soil bacteria. The microscopic examination 
of soil suspensions to. estimate the total bacterial 
count has shown that only 1-10 per cent of the 
organisms counted in soil suspensions develop on 
counting plates. Drs. J. Augier and J. Pochon have 
examined the main. defects of counting by direct 
microscopy, among which are the inability of the 
observer to distinguish with any degree of confidence 
dead from living bacteria and small inert icles 
from bacteria. They have made use of the that. 
living cells absorb the dye acridme orange and. 
fluoresce green, whereas dead cells and organic 
matter fluoresce red or red-brown. Boil suspensions 
prepared with distilled water are generally hetero- 
geneous, but homogeneous suspensions can be 
obtained by using & 0-1 per cent solution of the 
dispersing agent sodium pyrophosphate. The choice 
of medium employed in makmg the total counts of 
soil bacteria has to be arbitrary, but Dr. M. A. 
Chalvignao found that physiological groups isolated 
by media containing aqueous extracta of soil include- 
ammonifying, denitrifymg, proteolytic and amylo- 
lytic bacteria. The proportions of these forms 
isolated by soil extracts were similar to the relative 
fumbers of the different physiological groups isolated 
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by selective media. Dr. Pochon described different 
aspects of the use of & quantitative method of 
measuring the activity of physiological groupe of 
aerobic and anaerobic micro-organiams. > Liquid 
media containing test substrates are dispensed into 
tubes to which are added a known series of soil 
dilutions and then incubated (Dr. J. Pochon ei al.). 
The tubes are examined daily for the disappearanoe 
of the substrate and for the appearance of meta- 
bolites. An example of a precise test for cellulolytic 
activity employing & suspension of cellulose fibres as 
a test substrate was gi by Dr. H. de Barjaoc. 
The results oan be expressed as the number of 
organisme per gram of soil or graphically as an 
activity curve (Dr. D. Levergne) by employing a new 
method of caloulating resulta of dilution tube analyses 
(Dre. J. Augier and D. Lavergne). Thermophilio 
bacteria are not very abundant in soi, but besides 
. callulolytic forma, amylolytic, denitrifymg and sul- 
phate-redusing thermophils can be isolated from the 
soil by variations of the dilution tube technique (Dr. 
J. Lajudie). 

Methods of sampling soil fungi were discussed in 
the penultimate session, which was presided over by 
J. B. Waid (Nature Conservancy, Great Britain) and 
began with a paper given by Prof. Simonart, written 
in collaboration with Prof. O. Verona (Pisa). The 
review described the important part that fungi play 
in. the carbon and nitrogen cycles and im plant 
nutrition even though ther biochemical activities as 
& group are more restricted than those of the bacteria. 
Soil fungi are difficult to count because. of their 
filamentous habit of growth, and durmg the pre- 
paration of soil suspensions mycelia fragment and 
colony structure are lost. Fungal oolonies which 
develop on sampling plates may have arisen either 
from active hyphe or from inactive propagules. 
Even though many groups of fungi are known to be 
active in the soil, for example, Basidiomycetes, they 
may never be seen on isolation plates because they 
are not selected by the conditions of isolation and 
culture. Another difficulty is to find a suitable means 
of expressing fungal activity which truly reflecta 
events which occur m the soil. 

J. B. Waid and M. J. Woodman submitted a 
method of estimating hyphal activity which i 
overcomes some of the defects of the i-Cholodny 
contact slide method. In place of glass slides, nylon 
gaure is buried in sgoil and left for several months. 
Fungal activity is estimated by counting the number 
of hyphæ per mesh, and the technique reveals differ- 
enoes in activity in contrasting soil types. Dr. D. 
Parkinson (University of Liverpool) described new 
methods.for the qualitative and quantitative study 
of fungi in the rhizosphere. A soil box technique 
has been devised to isolate mycelia active in the 
rhizosphere of various parta of a root system. A 
direct method can also be employed to estimate the 
amount of fungal development in the rhizosphere by 

ing slides by & soil impreesion technique. Tho 
resulta demonstrate the existence of well-defined 
microfloras in various parts of the rhizosphere at 
different of plant development. A peper by 
J. B. Waid, O. K. ick and D. CO. Twinn argued 
that fungal infections of free-living nematodes can 
only be accurately estimated with efficient methods 
of sampling soil nematodes. Using a method with 
an extraction-rate of 97 per cent it was found that 
45 per cent of a sample of nemaéodes was infected by 
‘either saprophytic or predacious fungi, but it is not 
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known how many of the infected nematodes were 
dead at the time of sampling. 

During the final session, which was presided over 
by Dr. J. Duche (Gif-sur-Yvette, France), the 
‘possibility ~of developing standard methods for 
samplmg soil micro-organisms was orrticzed by Dr. 
T. K. Wieringa (Wageningen). While agreeing that 
microbial, chemical and physical analyses are com- 
plementary when determining the economic poten- 
tialities of soils, Dr. Wieringa emphasized that the 
characterization of soils by routine microbiological 
methods is laborious and limited by practical oon- 
siderations. He described various ways of measuring 
soil activity which had not been considered in detail ~ 
by the symposium, such as the measurement 
of carbon dioxide production, carbohydrate decom-^ 


- position, the measurement of mineral deflciéncies 


with microbial growth assays and the effect of 
adding various substrates to soils such sa urea or 
glutamine. 

During the discussion of Dr. Whieringa’s paper 
several participanta stated that it is nearly imposible 
to obtain uniform counta of soil micro-organisms 
from one sample analysed by separate laboratories, 
and this fact makes the biological characterization of 
soils difficult. Dr. Pochon then proposed a scheme 


laboratories could then be oompared- to 
determine if soils could be characterized by a standard 
microbiological procedure. . 

It is & pleasure to record the excellence of the 
organization and arrangementa ‘for the symposium - 
made by the University of Louvain and the Inter- 
national Society of Soil Science. -The success of the 
meeting was due to the good humour, patience and 
hospitality of Prof. Simonart and his colleagues, 
under whose supervision the full i of the 
symposium are now being prepared for publication. 

a ty J. B. Warp 
D. Parkinson 


> 


BIOLOGY OF HAIR GROWTH: 


PON en. be biology. or ME pow. 
organized by Prof. W. Montagna (Providenoe) 
and Prof. W. 8. Bullough (Birkbeck Oollege, London) 
under the auspices of the Brith Society for Research 
on Ageing, was held in London at the Royal College 
of Surgeons during August 7-9. The symposium 
secretary was Dr. G. Bourne (St. Bartholomew's 
Hospital Medical College, London). The very large 
audience from Europe and the United States was 
weloomed by Sir Francis Fraser (British Postgrad- 
uste Medical Federation, London), and introductory 
addreases were also given by Prof. Montagna and Prof. 
8. Rothman (Chicago), who both referred to the great 
advances made during the past decade in our know- 
ledge of the structure and physiology of mammalian 
ki 7 a 

The first day was devoted to the structure of the 
hair and the hai follicle. In the opening address 
Dr. E. Van Scott: ) dealt with the anatomy 
of the human hairfollicle, describing in particular the 
changes which occur with age. He was followed by 
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the undifferentiated matrix cella move upwards to 
arrange themselves in concentric sheaths prior to 
account of the follicular blood system, and of the 
way in which it is turned inside out as the, follicle 
passes fram anagen to catagen. Dr. O. Braun-Faloo 
(Mainz) then described the distribution of enzyme 
systems as revealed by hi i techniques, 
stressing among other things the evident importance 
of Krebs cytle and cytochrome in the active 
matrix. In the discussion following these papers 
- attention was directed to what proved to be two of 
the recurrent themes of the symposium, the role of 
_-the dermal papilla and tbe nature of the drastic 
change in the matrix cells during the onset of anagen. 
It was suggested. by several speakers that these two 
are probably closely interrelated, the initial stimulus 
to the growth of a new hair developing im the dermal 
ae 
idently the dermal papilla contains active enzyme 
systems during the follicular growth phase, but there 
is an’ apparent lack of activity during the follicular 
resting phase. : 
The account of follicular structure was continued 
by Dr. E. H. Meroer (London). With the use of & new 
embedding medium which allowed excellent sections 
to be cut ab extreme thinness, he was able to show & 
beautiful series of photographs taken with an electron 
microscope. He examined the structure of the 
undifferentiated matrix cells and the irregular nature 
of their boundary with the dermal papilla. He then 
gave deteila of the intracellular formation of keratin 
fibrils in those cells destined to form the hair shaft, 
and showed how such fibrils ultimately filled the dying 
cells. Those cella destined to be part of the inner 
root sheath first lay down trichohyalie granules 
which apparently jom together and become fibrous 
in the region where the sheath iteelf becomes bire- 
fringent. In the more static cells of the outer root 
sheath the cell membranes were. shown to be highly 
folded. ‘Later discussion ranged over the question 
as to how far the details described might be artefacts 
due to the drastic nature of the technique, but Dr. 
Mercer was confident that-his resulta were reasonably 
accurate. The day then ended with a detailed account 
by Dr. G. Matoltey (New York) of the chemistry of 
the keratinization of akin, horn, and especially 
The second day began with a description by Dr. 
E. H. Mercer of the biosynthesis of fibres. This was 
an especially interesting contribution, in that oom- 
parisons were made with such other forms of fibre 
formation as are seen in collagen, in the silk glands 
of caterpillars, and in the egg-capeule glands of cock- 
roaches. He traced fibre formation from the amino- 
acid micromolecules, through tbe precursor macro- 
molecules to the fibrillar macromolecules and the 
stabilized intracellular aggregations of fibrils. He 
discussed the alternative possibilities that m fibril 
formation the polypeptide chains of the precursor 
macromolecules may open out, or that these macro- 
molecular blocks may fuse together end to end. On 
the latter alternative, if the blocks are symmetrical 
a straight fibril should result, but if they are asym- 
metrical the result should be 6 helix. After this 
address, Dr. T. Fitzpatrick (Portland, Oregon) con- 
sidered the nature of hair pigmente. He pointed out 
that they fall into two chemical groupe, the brown- 
black melanin pigments which are so widespread in 
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Nature and the yellow-red pheomelanin pigments. 
These two pigment groups are under separate genetic 
control, and the two metabolic pathways and their 
interconnexiona were described in detail. 

Dr. H. Chase (Providence) returned to the question 
of the various sheaths of cells which form the hair 
and the inner root sheath. He streased again the 
precise way in which the undifferentiated matrix cells 
orient themselves to form these sheaths, and described 
elegant experiments by which the matrix cells could 
be di In those follicles which survived this 
drastic treatment it was found that the displacement 
of the matrix cells in no way affected the subsequent 
formation of the hair, thus showmg that the cells 
are equipotent and that their subsequent differentia- 
tion ia entirely dependent on the position in which 
they find themselves. Dr. Chase also introduced the 
subject of the behaviour of the pigment cells, and 
this was taken up in more detail in the subsequent 
paper by Dr. M. 8. C. Birbeck (London). Using 
electron microscopy, he described the structure of the 
melanocytes on the top of the dermal papilla, gave 
details of the formation of melanin granules m 
association with intracellular cytoplasmic lamellæ, 
and showed how the granules are passed through the 
cell wall into the adjacent pre-cortical cells. 

The attention of the symposium then turned to 
the physiological aspects of hair formation. Prof. 
A. Durward (Leeds) began with a stimulating account 
of the vascularization of follicles. The smaller follicles 
have no particular blood supply, and capillaries do 
not even penetrate into the dermal papille. The 
larger follicles, however, are intimately surrounded 
by & capillary network and their dermal papille are 
well vascularized. In the rat the production of new 
hairs occurs in waves passing ventrodorsally, and the 
blood flow was shown to be augmented in regions of 
rapid hair growth. The paper ended with a con- 
sideration of the effects of plucking quiescent hairs. 
Such treatment activates the follicles, increases the 
blood flow, and resulta in the production of new 
hairs. However, this only happens if & large enough 
area of hair is plucked, a result which suggesta that 
the plucking of only a few follicles results in too small 
a stimulus. 

The second day ended with a paper by Prof. W. 8. 
Bullough and Dr. Edna B. Laurence (Birkbeck 
College, London) on the mitotio activity of the follicle. 
They began with a description of the mitotic pattern 
in the growing follicle, and of the remarkably high 
rate of mitosis of the matrix cells. The energy 
relations of this great mitotio activity were then 
described, and it was shown by means of in viro 
studies that cell division is completely dependent on 
respiration and that it cannot be supported by 
glycolysis alone. The two most important raw 
materials are glucose and oxygen and any inhibitor 
of glycolysis, the Krebs cycle, the cytochrome system, 
or the of en transfer immediately 
inhibita mitosis. In the mtact mouse the active 
mitoais of the matrix continues unabated in almost all 
circumstances, and is only reduced at the pomt of 
death starvation or shock. 

The final day of the symposium began with another 
paper by Dr. Chase, who discussed the possible ways 
in which & resting follicle may be stimulated to 
begin & new phase of growth, and who confirmed the 
point made by Profs Durward that e certain minimum 
number of hairs must be plucked before new growth 
will commence.” He the important information 
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that in early telogen many more hairs must be 
plucked to stimulate growth than is necessary in late 
telogen, & result which suggests the possibility of a 
slow build-up of some natural stimulator during 
telogen. He then referred to the effecta of radiation, and 
this subject was taken up in detail by Dr. Van Scott, 
who described a method of using hair roots aa a tool for 
checking the effects of ionizing radiationa on the body. 

The nutritional problems of the growing hair were 
next discussed by Dr. M. L. Ryder (Wool Industries 
Research Association, Leeds) with special reference to 
wool. Carbohydrate and protein, but not fat, are 
evidently critically important, and Dr. Ryder went 
on to describe the resulta of experiments on the 
uptake of radioactive glucose and of radioactive 
cystine. The former is apperently absorbed pre- 
dominantly by the hair bulb while the latter appears 
to enter higher up, just below the region of keratiniza- 
tion. Then followed a lectare by Dr. J. B. Hamilton 

(New York), who discussed what are evidently genetic 
- di in the rate of hair growth in Caucasian 
and Japanese men and women. ` . 

The final afternoon began with a review by Dr. 
M. P. Mohn (New York) of the. effects on rat hair 
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growth of the hormones of the gonads, adrenal, 
pituitary, thyroid, and isleta of Langerhans. Inhibit- 
ory effects were described with the use of 
glucocorticoids, adrenalin, and adrenocortacotrophio 
hormone. Some stimulus was obtained with thyroxin 
and insulin. Other hormones were without effect. 
The symposium ended with a description by Dr. 
R. E. jnre saci (University College, London) of 
the de novo formation, of follicles in the adult. In 
disproving the theory that such new formation never 
occurs, he gave details of follicle production in the 
rabbit when & large wound is resurfaced with new 
epidermis, and in the deer during the annual produo- 
tion of new antlers. However, he pointed out that 
1n normal adult mammals there is no evidence that 
this process ever occurs. ` 

The symposium was clearly & great success and all 
those connected with its organization are to be highly 
congratulated. Under the general editorahip of 
Prof. Montagna the various oontributions are 
now to be collected and published m book 
form, and the result should. be an invaluable 
review of the present state of knowledge of hair 
growth. 


URANIUM, HELIUM AND THE AGES OF METEORITES 


By Dr. GEORGE W. REED 
Argonne National Laboratory 
AND 
Pro. ANTHONY TURKEVICH 
Enrico Ferm! Institute for Nuclear Studies, Univeralty of Chicago, Chicago, Illinois 


HE recent measurements of the uranium oon- 

tents of stone! and iron? meteorites permit a 
re-examination of the accumulated data on the rare 
gases present in meteorites with the object of estab- 
lishing helium ages. These may refer to the time of 
accumulation of either radiogenic helimm*’ or helium 
i . In this report major 
the radiogenic-helium ages of 


The uranium data on four chondrites indicate a 
constant uranium content of about 1-1 x 10° 
gm./gm. in such meteorites!. Within the 
(approximately 10 per cent) of the method used, the 
isotopic composition of the uranium in stone 
meteorites! appears to be the same as that of terreg- 
trial material. The helium contents of meteorites 
have been reported by Paneth'*-', Gerling'*1", their 
co-workers, and otherg!&!33152, In many of the 
samples the isotopic composition of the helium has 
also been measured. 

Four generalizations of existing data are necessary 
to determine ages from helium date. (1) It is assumed 
that the average uranium content of all chondrites 
for which no recent determinations have been made 
is 1-1 x 10-* gm./gm. (2) The non-radiogenio helium 
is assumed to consist of about four helium-4 atoms 
for each helium-8 atom. The radi io helium in 
stone meteorites can then be estimated if the helium-3 
content has been measured. - Since the helium-3 
contents of stones are usually small, the conclusions 


from this work are nof seriously changed even by 
doubling the assumed helium-4/helium-3 ratio. (8) It 
is assumed that the ratios thorium/uranium and 
uranium -238/uranium-285 m meteorites are the same 
88 those found terrestrially (8-6 and 137-8, respec- 
tively). A 30 per cent difference in the thorium-uran- 
ium ratio used will affect the calculated ages by about 
10 per cent. (4) The rate of production of helium-3 
(gm.fyr.) from cosmic reys is taken to be 8-2 x 
105 o.c. B.T.P. in stone meteorites. . This is derived 
from a value of §-7 x 10-9 o.c. S.T.P. helium-3/ 


'gm.|yr. in iron estimated by Ourrie, Libby and 


Wolfgang? from their measurements on the forma- 
tion of tritium by BeV. protons and corrected for 
the direct production of helium-8. The variation of 
the cross-section for the formation of tritium as a 
function of atomic number and the elemental abund- 
ances for meteorites used in the caloulation are from 
Currie e£ al.” and Suess and Urey™. Other values™.™ 
that have been used are within a factor of three of 
that given here. (The tritium-helium-8 data of 
Begemann, Geiss and Hees!’ give a value in agree- 
ment with that used here.) : 

` The stone meteorites for which helium data are 
available and for which the uranium date are applio- 
&ble are listed with iptive information^ in 
polumns 1, 3 and 8 of Table 1. Columns 4 and 5 give 
the total helium and the helium-8 contents in 10-* o.c. 
B.T.P.|gm. of meteorite. Column 6 gives data 
on the uranium content in units of 10-* gm./gm. The 
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TPotassium— Helum-3 
Meteorite Clasalfioation Welght on age 
t gm) | heirume ate "d (10* yr ) 
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Black 1:8 17 = 
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(a) Helium contents in 10~ c.c. B.T.P /gm. 
the use of different ons. 


b) Urantum oantent and 32 x 10° age reported by Reasbeck and Mayne (ref. 7). The difference in radiogenic hellum ages is probably 


(e) Tilton, G. B., Ph.D. thesis, Unversity of Ohuoago (1952). 


(d) H'-He* measurements give a commic-ray age of 0-24-0°28 x 10° yr. for this meteonte (ref. 13). 
(e) Urantum content based on average for ehondrites by Hamaguchi, Reed and Turkevich (ref. 1). 


(f) Beo ref. 17. 
(p) Bee ref. 15. 
(A) The Russian results are summarized in ref. 17. 


(i) Nusro Laredo is reported to be a chondritio howardite by Patterson (ref. 285). 


calculated radiogenic ages are given in column 7; 
they lie in the range 0:5—4:5 x 10° years. Radio- 
genio ages by other workers (column 9) 
who used primarily the potassium-40-argon-40 method 
are listed in column 8. In eight cases out of eleven, 
the radiogenic helium ages agree with these to within 
15 per cent. These eight cases of agreement can be 
added to the weight of evidence from meteorite age 
determinations’ against a change of fundamental 
constants with time. The cosmic-ray ages deduced 
from the helium-3 content are listed in column 10. 
They are all significantly lower than the corresponding 
radiogenic ages and range from & few to about 800 
million years. 
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Fig. 1. Dtstribution of meteorite ages from radiogenie heltum 
g and potamaum-argon measurements 


The radiogenio helium ages for the stone meteorites 
fall into two distinct groupe, one with values up to 
about 1 x 10* yr., the other with values of about 
4 x 10? yr. This segregation is lees clear-cut than 
previous age determinations, although a marked 
grouping of chondrites at 4-4-5 x 10° yr. has been 
emphasized by Gee and Hees". Fig. 1 shows the 
distribution in ages of these meteorites as determmed 
by the radiogenic helium (top) and by the potasstum— 
argon methods (bottom). 

Two of the stone meteorites (Nuevo Laredo and 
Holbrook), however, show short agea by the radio- 
genic helium method, whereas the potassium—argon 
ages are long. The discrepancy is emphasized by the 
fact that in these two stones the uranium was actually 


- measured, and in the case of Nuevo Laredo an even 


longer age (4:5 x 10* yr.) is deduced by a third 
method (lead-leed)***. 

Among the possible explanations for the age 
grouping presented here ia that the 4-5 x 10* year 
age measures the accumulation and segregation of 
all the meteoritic matter, and that some of the 
material lost ita radiogenic helium about 10° years 
ago. This loss of helium was sometimes accompanied 
by a loss of radiogenic argon. (Reynolds and Lipeon 
(ref. 19) suggest that the lower age for Nuevo Laredo, 
derived from i m measurement as 
against the lead isotope method, is due to severe 
heating late in the history of the object.) Such an 
occasion might have been the break-up of a parent 
body. 

The cosmic-ray ages that we deduce from the 
helium-8 contents of stone meteorites vary from 5 to 
800 million years. The recent and more acourate 
tritium-helium-3 measurement on the Norton County 
achondrite by Geim and Hee! gave a 
result of 240—280 million years and hence near 
the maximum of ‘our range. Cosmic-ray ages are 
subject to the usual uncertainties arising from lack 
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of knowledge of the size and shape of the meteorites 
before entering the Earth’s atmosphere. The fact 
that the cosmic-ray ages are significantly lower than 
the corresponding radiogenic. ages may be due 
entirely to the effect of self-shielding in the original 
meteorite. The possibility that these objects spent 
most of their time in regions of coamic-ray intensity 
lower than that near the Earth must also be ocon- 
sidered. However, the evidence would not seem to 
support the argument that radiogenic helium has 
been lost preferentially** to helium induced by cosmic 
rays in stone meteorites. 


We wish to thank Mr. W. Nichiporuk for supplying 


translations of most of the Russian work to which we 
refer, and Dr. R. Marshall and Dr. F. Begemann for 
-many helpful discussions. 
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HIGH-VOLTAGE PAPER ELECTROPHORESIS OF INORGANIC CATIONS: 


ALKALI, 


ALKALINE-EARTH AND OTHER METALS 


By Dr D. GROSS 
Research Laboratory, Tate and Lyle, Ltd., Keston, Kent 


HE importance of the alkali and alkaline-earth 

metals in biochemistry, nuclear science and 
industry has prompted suggestions for convenient 
micro-methods for the detection and estimation of 
these ions in mixtures or by them- 
selves. Most of the methods 7 
reoently propoeed are besed on "o 
polarography, flame photometry, i 
chromatography and paper electro- - 
phoresis. Flame photometry has . 
been successfully applied to sodium, ` ^|. $. 
potassium and calcium, although i 
mutual interference and the preg- MEZ 
ence of other cations and anions f 
can become serious disturbing fac- 
tors. Both chromatographic and 
electrophoretio procedures aim at 
& oomplete separation of the in- 
dividual metals as salta, cations or 
anionic complex compounds. By 
none of the chromatographic tech- 
niques: oan & satisfactory separa- 
tion of all the alkali metals be 


achieved; and electro- 
phoretio methods’, altho much , 
quicker and  unmeetri with 


Tespect to the presence of most 


ite & 


* 
° 


E 


. Hlectrophoresis of the alkali metal fons 


No.3 MM,41n. x 22} In. strip 
Paises tapes d 


anions, are unable to separate O OL ner oont solution of tromethymal-bme (B.D.HL) in ethanol and 21); 
ati 


potassium, rubidium and omsium (D) Bamio poadihons 


from one another. 
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Table 1 
Ionio mobility at Relative rate of on 
Cation 18° 0. in om." V. !ec.7! (Rb = 1 000 
Kt 04 0 0 062 
Ebt 675 1 000 
Os* 68-0 0-088 








shown by Fig. 1 (A) the separation of rubidium or 
owaium from potassium and the other cations can 
be achieved in 23 min. at a potential gradient of 
100 V.[am., and (B) the more difficult separation of 
rubidium from omsium and the others requires 
37 min. and & migration path of 70.1 am. Since the 
effective length of the paper strip under existing 

i tal conditions is only 50 om, a transfer 
method had to be adopted whereby the experiment 
was interrupted after 20 min., corresponding to 6 
distance of 38 cm. travelled by rubidium, the anode 
end of the strip rolled back, the cathode end joined 
to a new strmp and the run continued for another 
17 mun. Although the technique helped to overcame 
quite satisfactorily the limitations imposed by the 
dimensions of the available apparatus, for routine 
separations of mixtures of rubidium, cæsium and 
potemnum an apparatus of a length of 80-100 cm. 
would be advisable. The relative rates of migration 
obeerved do not agree completely with the sequence 
of the ionic mobilities‘ calculated for free migration 
at infinite dilution, as Table 1 shows. 

The discrepancy, however, is surprisingly small 
considermg the fact that the conditions obtaining in 
paper electrophoresis, with posaible adsorption and 
other migration-impeding effecta, differ significantly 
from those in free migration at infinite dilution. It 
ia interesting to note that the comparatively 
small difference of 1-2 per cent in migration- 
rates between rubidium and cesium appears to be 
sufficient for a separation under the conditions 
described. 

The best resulta were obtained by applymg the 
samples to paper strips moistened with the buffer solu- 
tion and blotted between two thick layers of filter 
paper. The choice of a conveniently volatile buffer 
such as an ammonium carbonate solution makes it 
possible to free the paper strip from buffer salts after 
the run by drying it for 10 min. at 80° C. and to locate 
the cations, presumably as their oxides, by means of 
a pH-indicator solution. Bromothymol blue proved 
most suitable in this respect by showing the cations 
with sharp contrast as blue spots on & practically 
white background, affording thus a sensitivity of 
0-2 pgm. of sodium and potassium, and of 0-5 ugm. 
of lithium and magnemum. Spraying the stnp 
lightly with distilled water before the mdicator spray 
enhanced ite sensitivity for magnesium. A procedure 
based on visual comparison of the sample with 
suitable standards has proved & rapid and convenient 
method with results in good agreement with control 
testa by flame photometry. A separation of potas- 
sium, sodium, lithium and magnesium can be obtained 
in 5 min. at 140 V./om. The reproducibility of 
experimenta has been greatly helped by the constant 
and uniform preesure control mamtamed by means 
of a basically simple pneumatic device consisting of 
an inflatable rubber or plastic bag and pressure gauge. 
Measurements by thermocouples of the temperature 
in the paper strip during electrophoresis to test the 
degree of efficiency of cooling have shown that the 
temperature can be up to several degrees higher than 
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the mean temperature of the cooling water, if the 
preasure is not kept constant. 

For the complete separation of the alkaline-earth 
metals, a oitric acid buffer with ita capacity for 
forming complexes was found most suitable and gave 
the electrophoretic migration sequences as illustrated 
in Fig. 2 (B). The pomtion of magnesium 18 different 
from that reported by Evans and Strain" in & similar 
buffar solution, though not of exactly the same pH 
value; and according to them, magnesium 18 more 
anionic than calcium. The alkaline-earth ions were 
detected by spraying with alizarm S and subsequent 

to ammonia vapour, & general reaction the 
sensitivity of which 1s highest for calcium and lowest 
for magnesium. The position of magnesium was 
confirmed by spraying magnesium and calcium with 
8-hydroxyquinoline, followed by exposure to ammonia 
vapour’ and viewing under ultra-violet light, m 
which magnemum shows a characteristic bright 
fluoreecence. 

Fig. 2, A, B and O (photographed under ultra- 
violet light) show the relative positions of the 
negatively charged complexes of fourteen cations run 





I n Ca Co 


Fig 2  Hieotrophoreais of the &lkaline-earth metals and other 
cations 


Oonditions: (A) 100 V/om., 13m. amp /om., Whatman No. 8 

MM, & in. x 22) 1n. strip, 0-05 M orto acid solution adjusted 

with ammonia solution to pH 5 5, mean ep see of cooling 

water 10° O., 45 min, sample applied 3 ın. cathode end; 

spraying reagent, dilute ammonium sulphide and sodium peroxide 
solutions (for manganese) 


(B) Same as in (A); reagent, O 1 per cent aq. sol 
Dama 3B Dil) followed by exposure to ammonia vapour. 
(C) Bame as m bits spraying reagent, 8-hydroryquinolne 
(B.DE) owed by exposure to ammonia vapour 

(D) 140 V [cm ,6-5 m amp. Whatman No 8 ATAT, 4 x fiin. 
strip, 0 05 af citric acid solution adjusted to pH 8-1, mean tem- 
of cooling ater 11° O., 30 min., sample applied 4} ın. 

end; spraying reagent: dilute ammonium sulphide 


cathode 
solution for lead, copper and bismuth, potassium ferrocyanide 
for uranium, molybdenum and tron 


(X) Bame as in (D). but sample applied 2 in from anode end 
and sprayed with dilute ammonium sulphide solution 


5 98 ` 


at pH 5-5 and a potential gradient of 100 V./om. for 
45 min. At pH 5-5, Fe* and Fe, Tit, UO,** and 
AI*t show a tendency to form at least two complexes 
of varying degrees of ionization producing on electro- 
phoresis two bands. Only one band of Fe is appar- 
ent in (A), as the faster band had left the strip. This 
effect, however, oan be reduced to an insignificant 
minimum by decreasing the pH value of the buffer 
solution to 8-1, or 2-5 for Ti*t. At pH 2-5 the non- 
complexed cationic Fe*t can be rapidly separated 
from Fe't. Fig. 2 (D) and (E) show the relative 
positions of some cations after 30 min. at pH 81 
and 140 V./om., where uranium, applied either 
as uranyl nitrate or acetate, gives a particularly 
sharp band. The position of Mo't is interest- 
ing, since at pH 5-5 it is ahead of iron. Bi*t, which 
migrates at the same rate as cobalt at pH 65.6, 
is well separated from it at pH 3-1, at which both 
bismuth and cadmium give fairly diffuse zones. 
(EH) shows that some of the ions migrate as non- 
complexed cations, among which Tl+ shows an 
outstanding mobility. In addition, a mixture of 
Sb**, 8n*t, Cd** and As*t can be separated at 
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pH 5-5, and a mixture of Mo't, V*'* and Ti+ ab- 
pH 2-9. 

The time Toura, though already short, can be 
appreciably uoed if similar but simpler mixtures 
are treated. 

Thanks are due to Mr. H. O. 8. de 


Directors of Tate and Lyle, Ltd., for permigsion ‘to 
publish this communication. d 


Soe., 8188 (1951). ., And Yi P 
Bos. Japan T1. 1400. (i 1). Hetenmeyer, H. ; 

BL, Hele. Okim. 4 1419 (1051). Steel, A: X, i 

NET 1960. lae BD and adaa J. B., filer 

to, T , J. Chem. Soc. J 

‘Sect. beg (1083). Selo, T. R., Norris, W. 

RH Maat Shes 26 207 Bohier, O , 


* Gross, D., Nature, 176, 72 (1955); 178, 30 (1056). 

t Landolt-Boenstein, “Phys. Ohem. Tab.", 5th od., $, 1104 (1988) 

s LI, MoOmie, J. F. W., and F. B., . 
Hibeih, Boo, 188 Lodo): nu Discuss 


> 


ALTERATIONS IN FELINE BEHAVIOUR FOLLOWING 
BILATERAL AMYGDALECTOMY 


By P. J. MORGANE and Pros. A. J. KOSMAN 
Medical School, Northwestern University, Chicago 


HIS experiment was to study the 

behavioural effects of bilateral removal of the 
amygdaloid complex in the cat and to study any 
further alterations produced by subsequent neo- 
decortication. This article will deal only with the 
first part of the study, that is, the effects of bilateral 
amygdalectomy. 

Previous studies by several workers have produced 
a wealth of conflicting information regarding the 
behavioural effects of this procedure in both acute 
and chronic experiments. Both rage behaviours® and 
placidity'* have been described, presumably from 
similar operative procedures, as well as alterations 
in sexual behaviour’ and eating activitiegt-*. 

In the present study, nine mature cata, six females 
and three males, were observed and studied for 
several weeks after their adjustment to laboratory 
conditions. These observations included general cage 
vong qu Hu ee ee 0o 
petting, degree of aggressive behaviour induced by 
application of noxious stimuli, and reactions to other 
animals 


Bilateral amygdalectomy was performed in two 
stages at approximately one-month intervals. The 
amygdaloid nuclei and pyriform lobes were removed 
by suction methods after proper exposure of the 
temporal lobes by means of & trans-temporal tre- 
penation. Recovery in the first post-operative week 
was supported with antibiotios and fluid therapy, and 
in most cases by the second week post-operatively 
spontaneous eating was resumed anjl recovery there- 
after uneventful. Testa similar to thbee carried out 
pre-operatively were instituted With pgrticular em- 
phasis being placed on alterations in'the pre-operative 
rage thresholds and responses to pleasurable stimuli, 
as well ag any alterations in gexwel behaviour and 


With the exception of a moderate hyperactivity 
and hypervocality, both of which persisted for some 
six weeks after the second operation, general be- 
havioural changes were conspicuously absent. Rage 
thresholds were not signifitantly altered from their 
pre-operative levels aa determined by the application 
of threatening and painful stimuli. No alterations in 
sexual behaviour were seen, although animals of 
Waste A EE lag ee 
was no increment in s0 ‘pleasure’ reactions as 
previously described by Schremer and’ Kling’ or any 
noticeable ‘taming’ as a result of the operative 
procedure. It was, however, observed that domemtio 


well adjusted to their new environment without any 
operative procedure being performed. 
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erg eie a and control cats 
amyudalectorn! 
(9 animals) j regresnion line, F — 11664 +1 30 ot value for 
= 36 88 (Ë <0 . B, controls 7 animals); regresnon 
lue, Y = 106-77 + 0-469 I: t value for -h (P« 
3 0 001). < 001 
Weighta were determined on all animal pre- 
operatively and also at regular intervals in the post- 


operative period. The one behavioural change that 
expressed itself in the post-operative period was a 
definite ia in all of the amygdalectomized 


animals. These were compared with four normal cats 
and three bilaterally decorticate cata serving as controls. 

Initially, there was no significant difference in the 
mean weights of the experimental animals (100-6 oz.) 
as compared to the control group (104-6 oz.), and 
there was no significant difference between the two 
groups serving as controls, these latter, therefore, 
being grouped as one. Fig. 1 shows weight as 6 
function of time, the weights of the experimental 
animals being plotted from the low-pomt after the 
second operation and all the controls from their 
initial laboratory weights. Direct group comperison 
testing showed that the weights of the experimental 


Table 1. FOOD IWTAKE OF AXYGDALIOTONIKED AXD CONTROL OATS 
ovar Two THENN-DAY PERIODS 








Mean weight (go) of horse-mset 
Group LI eaten/day over two 3-day test 
periods (dry wt.) 
Amygdaleotamics 9 154-3846 57 
Oontrols 7 125-87 +3 -03 





ELN Difference between amygdaloctomies and controls: 
P<0 001. 


Tablo 2. WEIGHT OHANGES OF ANYGDALECOTONILED AXD CONTROL 
LEVELS BETWEEN 
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group were not significantly different from the 
controls until approximately the 90-day point on the 
time-scale. 


Following this procedure, the experimental group 
continued to gain weight at a more significant rate 
as compared to the controls. ^ 

Fig. 2 shows the regression lines of the amygdal- 
ectomized animals and the control group. Regression 
of weight on time from the date of initiation of ad 
lib. feedings reveals the rate of weight gain of the 
amygdalectomized animals to be significantly greater 
than that of the controls, the differences between the 
slopes being significant at & probability of leas than 
1 per cant. The trend of the experimental group can 
best be described by the linear regression Y = 
110:84 + 1-89 X. This slope is significantly different 
from zero at & probebility of lees than 0-1 per cent. 
The trend of the control group can beet be described. 
by the lnear regreemon Y = 105.77 + 0-469 X, this 
slope also being significantly different from zero ab a 
probability of leas than 0-1 per cent. 

In order actually to determine whether or not there 
really was an increase in food intake, the daily food 
rations were weighed over two three-day periods. 
Table 1 shows that the amy i animals 
consumed s mean of 154-88 gm. of food daily (dry 
weight), whereas the control group consumed 125-87 
gm. daily (dry weight), the differences in food intake 
by group comparison being significant at the 0-1 per 
cent level of probability. Table 2 showa the changes 
in weight of the amygdalectomized and control 
animals over the entire period of observation with 
probability-levela between the different periods. 

This study reveals that a significant gain in weight 
and increase in intake of food result from bilateral 
amygdalectomy in the cat. Several previous studies 
have rather casually referred to alterations in eating 
behaviour after medial temporal operations, notably 
those of Kluver and Bucy‘ and Pribram and Bagshaw' 
in the monkey, and Fuller, Rosvold and Pribram*' in 
dogs. The only quantitative study is that of Anand 
and Brobeck’ in rata and cats. After stereotaxic 
destruction of the amygdaloid nuclei they did not 
obtain any alteration in food intake in those animals 
in which the lesions were restricted to the amygdala. 
It may be pointed out that not only was the method 
different from our own, but also that all the animals 
in this group were killed at an early date, within six 
to eight weeks of the surgical procedure. 

Although all our experimental animals have shown 
a significant gain in weight as compared with the 
control group, this gain in body-weight has in no 


CATS OVER THs ENTRE PERIOD oF OBSERVATION WITH PROBABILITY 
DOTEN? 


PERIODS 
























I I IH 
Group ^ Mean initial Mean weights at Hmo of | Mean weights 225 days jean 
weight (ox) es Wb. feedings (02.) ad hb. feeding (o2.) gain Lf 
Amygdaleotomies 9 100 60 +4 66 117-00 +4 -03 188 40 +4 28 38-00 -+4 95 
Oontrols 7 104 901-99 106 20-5 95 112 9043-82 8 08—1 10 
sf 
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Amygtalectom{es ve. Controls (direst comparison) 
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case been as marked as that reported by other 
observers following lesions in the ventro-medial 
hypothalamic nuolei®.*. In our animals the mean 
percentage gain over the entire period of observation 
was, aa seen from Table 2, 88-90 per cent for the 
experimental animals and 8-08 per cent for the 
controls, whereas doubling of the body-weight over 
similar periods has by no means been uncommon 
with hypothalamic lesions. From this, it can be said 
that the amygdaloid complex may oonstitute one 
means of control of feeding activity in the cat. In 
this respect it is significant to recall the existence of ` 
strong anatomical connexions between the amygdala 
and the ventro-medial hypothalamic nucleus. 

Due to the fact that our studies are still in progress, 
anatomical control cannot be given and the extent 
of the lesions is not yet known. However, it is 
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difficult to postulate what other structures in thig 
general region could account for the obearved hyper- 
phagi&. Extension of the lesion medially would 
invade the lateral hypothalamus, lesions of which 
have been shown to produce aphagia’*, _ Opposite to^ 
what we have obtained. 


BC TO je, El, and Oppenheimer, M, J. Fewropkyeiol., 3, 


2 Bard, P. a ee ee Res. Publ, Assoc. Nero. Mont. Dis., 
$7, 303 (1948). 

* Bohretner, L., and Kling, À., J. Newrophystol., 18, 643 (1053). 

‘Klover, EL, and Buoy, P., Aroh. Neurol. Psyskiat., 48, OTO (1939). 

* Pribram, K., and Bagshaw, kK., J. Comp. Nowrol., 90, 847 (1063). 
Vu bo Hue] EL, and Pribram, K., J. Comp. Physiol. Pryahol., 


7 Anand, B., and Brobeck, J., J. Neuropkynol., 15, 421 (1062). 

* Wheatley, AL, Arok. Neurol. Psyolast., 58, 206 (1044). 

* Ingram, W., BEG Olm. Neurophysiol., 4, 897 (1052). 

* Anand, B., and Brobeck, J., Yale J. Biol. Med., $1, 128 (1951). 


STRUCTURE OF THE LIQUID-CRYSTAL PHASES OF THE 
SOAP — WATER SYSTEM: MIDDLE SOAP AND NEAT SOAP ` 


By Dr V. LUZZATI, H. MUSTACCHI and A. SKOULIOS 
Centre de Recherches sur les Macromolécules, Strasbourg * 


HIS communication describes an X-ray diífrac- 
tion study of the middle soap and neat soap 
phases of the soep — water system. 

The phase diagram shown in Fig. l is that of the 
system potassium palmitate — water!, but is charac- 
teristic of soap — water systems in general. Below 
the curve Te, in Fig. 1, is the region of gel and coagel 
in which the system is not always in equilibrium. 
Above the curve T, there is isotropic solution. In 
the region between these two curves the system shows 
properties characteristic of liquid arystalline struc- 
tures (high viscosity, optical anisotropy, eto.). The 
middle soap and neat soap, with which we are here 
concerned, form two distinct phases in this 


X-ray diagrams were obtained with a Guinier-type 
focusing camera and a bent-quartz monochromator. 
. The camera was evacuated, and the could 
be maintained at temperatures from 20° to 150° C. 


Measurements on the sodium and potassium salta 
of a number of saturated fatty acids in the range 
O4,-C,, all gave similar resulte. We describe here 
the resulta of a systematic study of the structure of 
potassium palmitate (KO,,) as a function of concen- 
tration (10-80 per cent soap) and temperature 
(20°-100° C.). 

Variation of X-ray diagrams with concentration. 
he X-ray diagrams show a considerable variation 
with concentration. For example, at 100° C. (see 
Fig. 1) the following resulte are obtained. 

In the micellar region (concentration 10—30 per 
cent) the diagrams show only diffuse bands. At all 
higher concentretions—that’ ia, in the anisotropic 
zone—lines as fine aa those given by 
materials are observed. At about - 30-88 per cent 
concentration, in the xone between the miosllar and 
the middle soap phases, the diagrams contain both 
the diffuse bands of the micela? and the sharp lines 
of the middle soap structures. 


Pa 


At about 83-53 per cent concentration, in the 
middle soap region, there x a serise of sharp lines 
to Bragg spacings in the ratio 1: 1/4/8 : 
1/4/4:1/4/7. The only other feature of the diagrams, 
in this concentration range, is a weak and diffuse 
band at about 4:5 A. g 
At about 64-87 per cent concentration, in the neat 
soap region, the X-ray diagrams contain from two 
to five lines givi Bragg spacings m the ratio 
1: 1/2: 1/8: 1/4: 1/5. Xin. ths only other PAn 
is the weak, diffuse band at about 4-5 A. 


In the intermediate zone, at conoentrations of . 


about 58—64 per cent, the X-ray diagrams are com- 
plex, and are not simply | & superposition of the 
middle soap and neat soap 

Variation of X-ray diagrams with temperature. 


Ohange of temperature at constant concentration 


«o0 





Weight of soap (per cent) 
Vig. 1. Phase diagram of the potamium pelmitate — water system 
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2. Sohematio structure of middle ; oross-section 
Fig. 2. (s) irri soap; (b) 


produces no change in the general character of the 
X-ray diagram, provided that no phase boundary is 
crossed ; that ig, within these limita, the ratio of the 


' decrease as the temperature is increased : 
thermal coefficient is —1 x 10* to —2 x 10° per 
deg. C. This effect is characteristic of a structure 
which is partially ‘liquid’, and is observed in certain 
partially extended polymers. (Note that, under the 
same conditions, the thermal expansion of the large 
parameter of crystalline soap is +5 x 10-* per deg. 
C 


-) 

It has been shown! that the coefficient of thermal 
expension of a random ooil, partially extended by the 
application of equal and opposite forces at its 
extremities, is given by: 

d | . 1 
ráT T 
where r is the distance between the two ends of the 
chain. For T'—373* K. this gives a= —2-68 x 10°. 
Assuming that the thermal ion of water is 
negligible, it ia possible to calculate the diameter of 
the cylinder (m the middle soap) and the thickness 
of the double soap layer (in the neat soap) (see below) 
at different temperatures, and to compute the thermal 

ion coefficient of the soap alone: the average 

obtained is ac —8x10-. The agreemenb 
between the theoretical and the experimental value 
of a is excellant. ^ 

These resulta suggest that, in both middle soap 
chains are disordered 
erential orientation in 
to the soap- water 
interface. Further evidence that the chains are 
more nearly ‘liquid’ than 'orystalline' is provided by 
the fact that the diffuse band at 4-5 A. is identical 
with that given by liquid hexadecane. 


unseat 


TARDAR 


a ° b 
Fig. 8 (s) Sohematic structure of neat soap; (b) section of a 
d soap double layer 


au 
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of the soap molecules must, presumably, lie 
ev ale surace at times toda, ard the hydrooarbor. 
chains in tbe interior. From the distance between 
the axes of the rods (given by the X-ray diagrams), 
the concentration of the soap and the density of the 
soap (taken to be 0-9 gm./cm.*), the diameter of the 
rods (assuming that the rods are circular cylinders) 
and the thickness of the layer of water between them 
can be calculated. The resulta are shown in Table 1 


(see Fig. 2a). 
Table 1 
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It is clear that the diameter of the rods is independent 
af the concentration of soap in the middle soap 
phase. The ‘liquid’ hydrocarbon chains fill the 


sheets are, presumably, formed of a double layer of 
soap molecules, and separated from one another by 
& layer of water. From the inter-sheet spacing and 
the density and concentration of the soap, the 
thickness of the sheets and of the layer of water 
between them can be calculated. The resulta are 
given in Table 2 (see Fig. 3a). 


Table 2 
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Crystal 
As the soap concentration increases, the thickness of 
the sheets increases and that of the water layer 
between them decreases. The increasing thickness of 
the double layer of soap molecules must be attributed 
to a stiffening of the hydrocarbon chains as the 
structure approaches that of an anhydrous soap 
crystal (see Fig. 8b). 

The two structures described above are types of 
liquid crystals. In the Friedel classification, the 
neat soap is smectic. The middle soap structure 
resembles Friedel nematic ‘stase’, but has an addi- 
tional degree of order, the structural elements being 
not only parallel but also equidistant. This may be 
compared with the structure of concentrated solutions 
of tobacco mosaic virus, described by Bernal and 
Fankuchen’. Í 
1 MoBain, J. W., and Lee, W. W., OU ead Soap, 80, 17 (1048). 


*Treloar, L. BR. G., "The Physios of Rubber Hlastolty", 54 (Oxf. 
Untv. Press, 1049). 


* Bernal, J. D., and Fankuohen, L, J. Gon PkysioL, 25, 111 (1041) 
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LETTERS TO THE EDITORS 


The Hdttore do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notices is taken of anonymous communications. 


Radio Observations of the Comet 
Arend-Roland 


THe observation of radio emission from the Comet 
Arend-Roland has been reported! at 600 Mo./s. and? 
at 27.0 Mo./s. The reported flux densities are of 
the order of 5 x 10 (pri communication) and 
5 x 10711 W.m.- (c./s.) respectively, or about 2 per 
-cent and 8,000 per cent of the flux density of the 
quiet Bun. Observations? at 400 Mo./s. failed to detect 
any emission, though the sensitivity was high enough 
to detect & flux density leas than 10-4 W.m-* 
. (o.[8.)71. 

Observations were made at Cambridge during 
periods between March 12 and May 13 in an attem 
to detect radio emission from the comet at frequencies 
of 88 and 81-5 Mo./s., and by observing radio stars 
through ite tail to derive information on the electron 
density, in the manner used by Hewish‘ in investigating 
the outermost layers of the solar corona. 

Five different instrumenta were used. Two were 
interferometers of large resolving power used to 
detect any scattering of the radiation from radio 
stars situated behind the comet’s tail. These instru- 
mente also enabled & very low limit to be placed on 
the radio emission from the head. The possibility 
of radio emission from the extended tail was investig- 
ated with interferometers of smaller resolving power, 
but these were of lower sensitivity, so the derived 
upper limit of intensity is greater. 

no case was any detectable affect observed ; 
the upper limite of the flux density are given for the 
different periods in Table 1. A number of records 
were spoiled by intense emission from the Bun, and 
some at 88 Mo./s. by man-made mterference; the 
best observations at this frequency were therefore 
obtained at night near lower culmination when the 
comet had moved’ sufficiently far north. 

Solar emission also prevented the observation of 
three comparatively intense radio stars through: the 
oomet's tail. The observation of weaker stars was 
possible on a number of occasions between April 18 
and May 18, but none of these was sufficiently well 
defined on the records to allow an individual measure 
of the scattering produced. It was, however, poasible 


` Table 1 
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to show that there would be detectable changes in 
the record amplitude if all the weaker unresolved radio 
stars situated behind the tail were obscured or were 
subject to scattering greater than the resolution of the 
interferometer. No such effect was found, and it may 
therefore be concluded that the irregular variations 
of electron density in the tail of the comet were 
insufficient to produce scattering as great as $° at 
81-5 Mo./s. or 1° at 88 Mo./s. : 

The magnitude of the scattering produced by an 
irregular region depends on AN, the root-mean-square 
departure of the electron density from the mean 
value, and i, the scale of the i gbruoture*. 
The present observations indicate that AN/4/1 is leas 
than 100, when AN is measured in electrons per om.* 
and / in kilometres. 

Optical photographs of the teil of the Comet 
Arend-Roland show structure as fine ag 10,000 km., 
leadmg to an upper limit of 104 for AN ; it is prob- 
able that finer structure existe, and the hmit of AN 
would then be smaller. 


G. R. WzurrrIHLD 
J. HöGBOoM 
Cavendish Laboratory, 
Cambridge. 
Aug. 28. 


!Koeokelenbergh, A., Imi. Astro. Umon Oire. 1604 (1967). ` 

* Kraus, J. D., Int. Astro. Union Owo. 1596 (1957). 

"Booger, Ot. D, Westérhoat, G., and Conway, E. G., Int. Aséro. Union 
1599 (1957). 

Q!Hewish, A., Proc. Hoy. Sos, A, 889, 238 (1055). 


Rotational Analysis of the Tantalum 
Oxide Bands 


Bawps of the tantalum oxide molecule have been 
photographed in the ultra-violet and the visible 
regions on & 21-ft. concave grating in the Department 
of Physics, University of Stockholm, in the first order, 
giving & reciprocal dispersion of about 1-2 A./mm. 
The previous analyses! are found to be incorrect. 
The revised analysis shows that the bands in these 
regions can be divided into two systems A and C. 
Bands of system O oonsist of two sub 
their (0,0) bands at vv24064 and 28348. Rotational 
structure of the (2,0), (8,1), (1,0), (2,1), (0,0) and 
(0,1) bands of system A, (1,0) and (0,0) bands of the 
sub-system v24064 and (1,0), (0,0) and (0,1) bands 
of the other sub-system of O has been analysed. 
Bands of system A show only two branches each and 
are ascribed to the transition c*A,,,-a"A,),. Strong 
Q branches are very prominent in all the bands of 
system O. Large A-type doubling is observed in the 

state levels and is found to vary linearly with 
J in the sub-system v23348. The bands are ascribed 
to the transition b'I]-a*A. All three states involved 
belong to Hund’s coupling case (a). The vibrational 
and rotational constanta obtained are given in 








Table 1. 
Table 1. Oowstanrs or TAXTALUX OXIDE 
Siate B, a, s 
(am 7!) (em.7?) (em 3) (am~?) (AL) 
e^ 90301 | 415 03775 | 00019 1-743 
PH pe 41 03772 | 00010 1 Tht 
€^ | 1,081 7 5 0402) | 0 0020 1-087 
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The coupling constant A for the b'[1 state is of the 
order of 1,000 cm.-!, while that of a^ A is either about 
300 or 1,700 om.- aooordi as the state is 
regular or inverted. It could not be ascertained 
whether the two states are regular or inverted ; 
however, either both states are regular or both 
inverted. 

D. PRuMABWARUP 
R. F. BARROW 


Physical Chemistry Laboratory, 
Oxford University. 
May 18. 


1 , D., Ind. J. Phys , £9, 100 (1055); Nature, 17$, 1003 
(1955). 


The Compound Polarizer 


Te compound polarizer is a device for producing 
beams of polarized light of variable colours in the 
field of a microscope ocular. The polarixer proper con- 
gista of a disk of ‘Polaroid’, a diak of pol: and a 
disk of ‘Rayophane’, in that order from the light 
source; each of these disks can be rotated around 
a common axis. The analyser consists of & disk of 
‘Polaroid’ within the microscope as near the objective 
as possible ; it is fixed with respect to rotation but 
can slide upwards and downwards as objectives are 
changed by rotation of the microscope nosepiece. 
The beam of light passing through to the specimen 
examined must be convergent, a condition fulfilled 
by the ordinary substage condenser with no lens 
removed. The polarizer and analyser are in the fully 
uncrossed position relative to each other. The 
assemblage works as follows. 

Plane polarized light coming from the polarizer is 
rotated by the polythene disk, and whatever elliptical 
polarization the light undergoes in traversing this 
diak is increased as the light travèrses the “Rayophane’ 
diak. Accordingly, & beam of white light from the 
source is seen as coloured light through the micro- 
o n a ae 
o 


the Rayophane’ and polythene disks about - 


the common axis. The standard setting is that which 
produces a well-marked lilao colour, the colour of 
the flower of Syringa vulgaris. A graded series 
of other colpurs is produced by rotation of the poly- 
thene disk clockwise or anti-clockwise. Rotated in 
one direction we get the series red, orange, yellow, 
white; rotated in the other direction we get the 
series deep blue, light blue, greeniah-blue, white. 
In either cage the colour is more and more diluted 
with white light as we move towards the white end- 
point, but the red, orange and blue colours are quite 
intense. The lilac ‘ und’ colour corresponds 
to the darkening of the field obtained in the crogsed- 
nicols position with plane polarized light, as can be 
shown by spectroscopic examination. When & colour 
filter is enclosed in the light source, a corresponding 
darkening is obtained by rotating the polythene disk 
in such a direction and to such an amount as would 
give a d colour complementary to the 
coloured light used. These analogues to the crossed- 
nicola position give the beet results in the exammation 
of anisotropic material Isotropic material takes the 
background colour. In all cases it is advisable to 
use the ground-glass diffusion sareen below the 


.to be so good as 
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condenser, the common ‘Daylight’ filter being the 
most suitable. - f 
This device enables the worker to carry out ‘optical 
i ' of anisotropic material in the specimen 
because of the remarkable separation of the focal 
planes of differently coloured elementa orienteted at 
different angles. The function of the polythene disk 
is twofold : it produces the graded spectral series of 
colours (green excepted) already mentioned, and it 
‘geara down’ the rapidity of transition from one 
colour to the next. ‘Styrafoil’, referred to by Gay- 
thorpe in an earlier communication, has much the 
same effect, but the oolour change is much more 
rapid and the resolution of the image does not seem 
with polythene. The polythene 
used is that employed for the manufacture of coemio- 
ray balloons. ‘Rayophane’ is that manufactured by 
the Britiah Rayopbane Company, Ltd., and supplied 
to John Player and Sons, Ltd. It has an average 
thickness of 28u, and for the best resulta sections 
examined by this method should have & minimum 
thickness & i is. Sections of 50 thickness 
are useful or many purposes where the general dis- 
pomtion of anisotropic elements rather than fine detail 
is required. Apart from its obvious use with skeletal 
and epithelial tissues, the method seems to have a 
special field of application in the examination of tbe 
nervous system. Frozen sections of the central 
nervous system, mounted in glycerol or glycerol jelly, 
can be made to show the precise disposition and 
course of myelinated fibres to, through and from 
the matter, by rotating the stage. Full 
details of theory and practice will be submitted for 
publication later to the Irish Journal of Medical 
Sotence. 

I thank Mee. British Rayophane, Ltd., for 
supplying very full deteils of the nature and manu- 
facture of "Rayophane'. It should be mentioned that 
the material inadvertently called ‘Cellophane’ ın the 
earlier communication from Fahy and MacConaill* 
was in fact ‘Rayopbane’, kindly given by Meers. 
Players (Dublin) to me. . 


M. A. MíAOCOKAILL 


of Anatomy, 
University College, 
Cork. 
. May 29. 


1 Gaythorpe, B. AL, Neture, 179, 822 (1967). 
1 Fahy, H. F., and AfaoOonalll, M. A., Natwre, 178, 1072 (1960). 


Excess Zinc in Zinc Oxide 


A w'ErROD for determining exooes zinc in zinc oxide 
has been devised. It is based on measurement of 
the h produced by the @xcees metal when 
the sample 18 dissolved in hydrochlorio acid. It will 
detect 0-05 pgm. of excess xino. This communication 
summarizes the resulte obtained by the method with 
oxide in various states. 

Dark orange and pale green single crystals, obtained 
through the courtesy of the National Smelting Co., 
Avonmouth, and believed to be of high purity, but 
non-stoichiametric, contained ively 26-9 and 
6-3 p.p.m. excess xinc[zino oxide by weight (1 p.p.m. 
excess rino/zino gxide "by weight = 1-25 x 10° 
fractional excess of cations). Heating the crystals at 
1,300° C. in air (30 min. followed by oooling to room 
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temperature in leas than 1 min.) reduced the excess 
xino to 2-3 and 8-1 p.p.m. respectively. (The values 
quoted throughout this communication are usually 
the mean of at least two measurements.) 

Pressings af zinc oxide powder (analytical reagent 
grade or better) which were sintered in air or oxygen 
at 1,000-1,200° O. contained excess rino in the range 
1-7-5-6 p.p.m. On the other hand, sintering in argon 
(containing not more than 10-* mm. preesure 
of oxygen) at 1,800*0. gave 18-0-18-0 p.p.m., 
while & looge powder also heated in argon at 1,300° O. 
gave 10-8 p.p.m. S 

The above results showed the expected change of 
non-stoichiometry with the oxygen content of the 
surrounding atmosphere. But at lower temperatures 
the ite behaviour was observed. : 

Fig. 1 shows tHe effect on the excess rino content 
of heating a powder (as made by the indirect process 
and stored in air; analytical reagent grade or better, 
0-1-1 micron diameter particles) for 30 min. at 
temperatures up to 800°C. in oxygen, in argon 
or $n vacuo (about 10+ mm. mercury pressure out- 
side the powder), with cooling to room temperature 
in gas or $^ vacuo as appropriate in 5 min. The 
well-defined maximum in oxygen, the minima in 


evidence for non-stoichiometry rather than 
free zinc in the heated 
Heating m vacuo at 450^ O. for longer periods 
reduced tbe excess sinc content (Fig. 1) and the 
powder turned grey**. Similar behaviour of a second 
powder was obeerved. Thus grey oxide is not rich 
in excess xino, either in the lattice or as free metal. 
Only incite could be detected on examination of the 
grey powder by electron diffraction. A reduction of 
non-stoichi at the onset ef dissociation may 
be implied. This phenomenon was reported’ for oad- 
mium oxide at higher temperatures. 
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A reduction of excess zino with time $^ vaowo at 
450°C. was also observed with crushed sintered 
material (about 50-1 single-crystal particles) initially 
containing 17-8 p.p.m. excess zinc. The values after 
0-5, 2-0 and 16 hr. were respectively 10-8, 7-7 and 
0-5 p.p.m. (If diffusion of excess zino out of the 
particles were controlling the rate, the diffusion 
coefficient for exceas zinc at 450° C. would have been 
of tbe order 10-1* om.* seo.-1.) 

The powder giving the resulta in Fig. 1 initially 
contained 0-8 p.p.m. excess rino. However, analysis 
of eight other powders made by the indirect process 
showed that the initial excess zino content was not 
always so small, contents up to 5-0 p.p.m. being 


- found. There appeared to be a correlation between 


the excess zinc and sihtering behaviour. The sintering 
of powder containing more than about 2-5 p.p.m. 
was enhanced’ by oxygen, while that of powder con- 
taining less excess zino waa retarded by oxygen. This 
result also favours non-stoichiometry rather than free 
xino. 

The highest content of excess xino observed, 
42-9 p.p.m., was found with bright powder 
(particles of 1 micron diameter or leas) produced by 
scraping sintered material (8-8 p.p.m.) with a non- 
metallic knife. 

Ehret and Greenstone‘ and von Wartenburg’ found 
@xceas rino in zmo oxide within the range 0-02-1 per - 
cent, but the method of preparation of the specimens 
in each case gives grounds for believing that these 
relatively high figures may not entirely represent 
non-stoichi . ; s 

Mr. D. Clark is thanked for the electron diffraction 
work atd Messrs. C. Wheeler and G. Christie for other 
experimental help. 


H. J. Atsorr 
J. P. ROBHETS 
Royal Aircraft Establishment, 
Farnborough, Hanta 
May 20. 


Grain-Growth in Metals by Cyclic 
Stress 


Ir is well known that the crystal grains con- 
stituting a metal are fragmented into crystallites by 
the application of a cyclic streas greater than the 
endurance limit. Little is known, however, as to the 
grain-growth in a platmg metal caused by cyolic 
streas. 


When a specimen of steel which is plated with 
copper is submitted to reversals of cyclic stress, the 
micro-grains in the plating metal grow to a oon- 
siderable size when the magnitude of the cyclic streas 
passes a certain limit. This limiting value of the 
cyclic stress is very near the endurance limit of 
anneeled copper. 

An examination by microscope of the surface and 
cross-section of a specimen after loading, electro- 
polishing and etching, reveals the growth of grains 
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Figs. 1 and 3. Grown and orginal mi 
Emmm." forg x 10" ea. 





x- pastar : 
pees ore E dn ett x 10* cycles 


) before loading; (b) after direct 


in the plating metal. Figs. 1 and 2 are micrographs 
of the plating metal showing grains which have 
grown and the neighbouring original micro-grains. 
Comparison of the X-ray patterns, before and after 
DU RE. SUD vente tho grea: OF qnin. dnote 
cyclio stress. e X-ray patterns before and after 
loading are shown in Fig. 3. The streas mdicated 
underneath each figure is not the true value m the 
plating metal but is & nominal one based on the 
elastic moduli of the steel base. 
H. Oxuso 
N. Nozaxt 
Faculty of Engineering, 
Nagoya University, 
Nagoya, Japan. 


Separation of Talosamine from other 
2-Amino Hexoses 


Iw a sample of N-acetylgalactosamine prepared by 
the N-acetylation of galactogamine isolated from 
sheep tracheal cartilage, a substance has been 
detected which gives the reactions of an N-acetyl-2- 
amino hexose but which is not N-acetylgalactosamine 
or N-acetylglucosamins. 

The preparation of N-acetylgalactoeamine was 
ex&mined by paper chromatography in several solvent 
systems. When sprayed with the hexosamine reagents 
to reveal N-acetyl-2-ammo aldoses!, two reddish- 
purple spots appeared; one of these occupied a 
position identical with that of N-acetylgalactogamine, 
whereas the other differed m position fram both 
N-acetylgalactosamine and WN-acetylglucogamine. 
When chromatograms were sprayed with anisidme 
hydrochloride, the light-brown colour produced in 
the position of the new spot indicated that it was 
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probably due to an N-acetylhaxos- 
amine, since only N-acetylhexos- 
amme have been observed to give 
this colour under theses conditions 
(Davies, D. A. L., and Crumpton, 
M. J., unpublished work). The 
R(glucose) values on Whatman No. 
l paper for the new sugar, N-acetyl- 
glucosamine and N-acetylgalactos- 
amine in butanol/pyridme/water 
(3:2:1-5), were 1-46, 1-28 and 
1-20 respectively. The component 
responsible for the faster-running 
spot was separated from N-acetyl- 
galactogamine on washed Whatman 


new component was separated. No N-acetylgalactos- 
amine could be detected in the separated material by 
Paper chromatography. 

e &beorption spectrum of the chromophore 
formed by the sugar after treatment (4 min., 100° O.) 
with 0-05 N sodium carbonate and addition of the 


employed was 4 min, and the sugar resembled 
N-acetylgalactosamine in that it gave only about 
one-fifth of the colour given by an equal weight of 
N-aoetylglucoeaminet. 

The separated Eam was deacetylated by hydro- 
lysis with 0-5N hydrochloric acid for 6 hr. at 
100°C. The hydrolysate was analysed on columns 
of ‘Zeo-Karb 225’ resin by a modification of the 
method of Gardell’. Columns were developed with 
0.38.N hydrochloric acid which separated not more 
than 2 per cent of galactosamine from a slower 
running component (Fig. 1). When glucosamine and 
galactosamine were added to the hydrolysate, three 
componenta could be separated completely from one 
another, emerging in the order, glucosamine, galaotos- 
amine and the new amino-sugar. The absorption 


90 100 150 300 
Effiuent volume (ml ) 


Fig. 1. Separation of amfno-sugars on a column of 'Zeo-K arb 225’ 
rnn. 4, & new amrno-sugar (talosamine); B, the samo sugar 
th galactosamine 
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of the latter on reacting with alkaline acetyl 
acetone and the »-dimethylammobenzaldehyde re- 
agent* was identical with those given by glucosamine 
and galactosamine. 

Although the ammo-sugar when deacetylated 
could be distinguished from glucosamine and galactos- 
amine using columna of ‘Zeo-Karb 225’, this was not 
possible on paper chromatograms developed in 
butanol/pyridine/water or s-collidine, where it occu- 
pied a position identical with that of glucosamine. 
When phenoljammonia was employed. as solvent, 
the gugar oould not be distinguished from galactos- 
amine, and in butanol/aoetio acid/water (4:1: 5) it 
did not separate from the glucosamine—galactosamine 


» position. 
Examination by paper chroma hy of the 
produota of ita oxidative deamination wi ninhydrin* 


revealed the presence of a pentose which was neither 
arabinose nor ribose but which occupied a position 
close to that of lyxose or xylose. Since lyxose and 
‘xylose are not widely separated in the solvent 
systems employed, that area of the chromatogram 
asi p d prid to the lyxose—xylose region was eluted 
and the eluate examined by paper electrophoresis 

ing & 0:05 M borate buffer (pH 9-6). Under these 
Sadkon lyxose and xylose seperated completely 
and the pentose formed by the amino-sugar occupied 
a position identical with that of lyxose. It is there- 
fore concluded that the sugar is the epimer of galactos- 
amine, , 9-amino-2-deoxy talose, and that 
the preparation of N-aoety. ine used con- 
tained somo N-acetyltalosamine. Since talosamine 
has not been detected in certain other samples of 
galactosamine isolated from sheep tracheal cartilage 
and which had not been N-acetylated, it cannot be 
assumed that the sugar occurs naturally. 

The behaviour of talosamine on paper chromato- 
grams using & variety of solvent systems indicates 
that & spot in the position of glucosamine or galactos- 
amine is insufficient evidence for the identification of 
these sugars. A satisfactory method of analysis is 
the use of columns of 'Zeo-Karb 225’ resin with 
0-83 N hydrochloric acid sa eluant, combined with & 
chromatographic examination of the N-acetylated 
amino-sugars on paper. 

Since this work was completed, Muir* has de- 
scribed the presence of talogamine in acid hydro- 
lysates of chondroitin sulphate isolated from hyaline 

. The unexpectedly low R(gluoose) value 
recorded by Muir’ for this sugar in but&nol/aocetio 
acid/water (4 : 1 : 5) disagrees with the present resulta, 
since taloaamine obtained from ite N-acetylated 
derivative failed to separate from glucosamine and 

ine in this solvent system. 

I wish to thank Prof. W. T. J. Morgan for gifts of 

ine and N-acetylgalactosamine. The tech- 
nical assistance of Miss Joan Pleasants is acknow- 


ledged. 
M. J. Caumpron 
Microbiological Research Establishment, 
Porton, Wilts. 
May 2. 


1 Partridge, 8. 3L, Biochem. J., 48, 238 (1048). 
* Aminoff, D., Morgan, W. T. J., and Watkins, W. AL, Biochem. J., 
&1, 870 (1052). * 
* Rondle, O. J. AL, and Morgan, W. T. J., Biochem. J., 59, xili (1955). 
Gardell, 8., daa Chem. Scand., 7, £07 (2968), S di 
‘ Elson, L. organ, W. T. J., Biookem J., 
Oo mE aat and Marga, Ww. T... vu, 686 Oeo 
"BAD J.,and Jeanloz, R. W., Arch. Biochem Biophys. , 63, 378 


* Muir, H., Biochem. J., 63, 33P (1057). 
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Isolation of 3 : 4-9 : 10-Dibenzopyrene 
- from Coal-Tar 


By fractionation of coal-tar on alumina, Berenblum 
and Sehoental! demonstrated that the fraction pre- 
ceding and that following the one containing 
8 : 4benzpyrene were carcinogenic to rodents though 
free from spectrographically detectable amounts of 
8: 4-benzpyrene. Fractional crystallization of picrateg 
from the fraction following the one containing 
3: 4-benzpyrene gave, among others, reddish-brown 
needles melting at 160—189? C. These picrates were 
decomposed by chromatography on alumina, and 
after repeated orystallizations from various solvents 
ylelded yellow glistening scales, melting with some 
softening at 280° 0. 

This compound, giving with concentrated sulphuric 
acid & green solution with red fluorescence, has 
recently been re-examined and identified as 3:4 
9:10-dibenzopyrene by ita fluorescence 
showing ‘main bends at 482 end 400 my in 
cyclohexane, identical with those of an aythentic 
specimen, and by the absence of depreasion of ita 
melting point when mixed with 3: 4-9: 10-dibenso- 
pyrene**, 

I am indebted to Dr. E. Clar, Chemistry Depart- 
ment, University of Glasgow, for & specimen of 
authentic $ : 4-9 : 10-dibenzopyrene and to Mr. M. J.“ 
Lyons, t of Cancer Research, Royal - 
Beatson. Hospital, Glasgow, for the 
fluorescence spectra. 


R. ScHoEgwTAL 


Toxicology Research Unit, 
Medical Research Council Laboratories, 
Woodmansterne Road, 
Carshalton, Surrey. 
1 Berenbhum, L, and Schoental, B., Bri. J. Ouncsr, 1, 157 (1047). 
!Boholl B., and Neumann, H., Ber. Dewisch. Chem. Ges., B5, 123 


* Glar, B., Ber. Deutsch. Chem. Ges., TR, 1645 (1030). 


Conversion of Glycogen to Sorbitol and 
Glycerol in the Diapause Egg of the Bombyx 
Silkworm 


Iw the course of biochemical studies! on the em- 
bryonic diapause of the Bombyz silkworm, it haa been 
shown that the glycogen content of the egg decreases 
markedly at the onset of di and reaches the 
lowest level at about thirty days after oviposition. 
When diapause is broken by cold treatment, glycogen 
increases progressively even at low temperature and 
regains the initial level almost completely. Pursuing 
the fate of glycogen during the diapause period, I 
have found that it is not consumed as an energy 
source, but it is converted to other substances inolud- 
ing the following: sugars and their polymers, fat, 
lactio acid, gluconio acid and other organic acids 
such as Krebs cycle members, phosphoric esters and 
amino-acids, 

Tt has been found that the main bulk of glycogen is 
converted into two kinds of polyhydmo alcohols, 
namely, sorbitol and glycerol. Fig. 1 shows the 
chromatogram of the polyhydric alcohols extracted 
from the dispause eggs and Table 1 gives the Ep values 
of these alcohols in various solvents. It is apparent 
from the chromatogram reproduced as Fig. 1 that 
the marked decline of glycogen at the onset of dia- 
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Tablel. Ry VALURS or Two BPOTS OF BAMPLE FROM THE DIAPAUSE 
Beas, AXD THOSE or VARIOUS POLYHIDEIO ALOOHOLS AND ASCORBID 














pause ig coupled with the formation of sorbitol and 
glyoerol, only traces of which are found before and 
after . Quantitative ; analysis has been 
carried out, based upon the oxidation with periodate 
of the alcobols eluted from the filter paper and 
subsequent colour reaction with chromotropic acid’. 
The resulta indicated that the highest contents of 
sorbitol and glycerol found during the dispause 
period amounted to 28 mgm. and 11 mgm. re- 
spectively per gram of fresh eggs, thus accounting 
quantitatively for the decrease of glycogen. In other 
words, glycogen’ is converted completely into these 
two alcohols during the diapause period. So far as 
I am aware, the presence of sorbitol in animal tissues 
has not been reported hitherto or the accumulation 
of glycerol to such an extent, except in some micro- 
organiams under special conditions. 


Glycerol — 


Borbitol — 
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A detailed account of this work and related experi- 
mente will be reported elsewhere. 


Department of Biology, 
Faculty of Science, 
Tokyo Metropolitan University, 
Setagaya-ku, 
Tokyo. 
+ Chino, B IL, Bwbryologia (in the press). 
te, nand Nel K A. O , Osn, J. Resaroh, 
Bioabemıoa] 


060 in "Methods Analysis", 3 went 
pa Puno N.Y., 1066). 


Haruo Curso 


CirHydroxylation of Digitoxin 


UarsaG paper chromatographic methods it has been 
shown that, following digitoxin administration to 
rata, the urine contains small amounts of unchanged 
digitoxin together with larger quantities of two cardio- 
active metabolites previously designated metabolites 
C and G11. Human urine collected for 12 hr. from 
normal adults after an oral dose of 1 mgm. of digitoxin 
has now been found to contam some unchanged 
digitoxin as well as apparently larger quantities of 
two metabolites. The two metabolites when eluted 
from paper and rechromatographed using two systems 
of paper chromatography could not be separated 
from metabolites O and G. 

Furthermore, metabolite G could not be separated 
from the glycoside digoxin (12-hydroxydigitoxin) by 
paper chromatography on formamide paper using 
three different developing solvents (benzene, chloro- 
form, butanol! ; tetrahydrofurane, chloroform’; and 
methyl isobutyl ketone, isopropyl ether‘) or by the 
reversed phase systems I and It of Tschesche, 
Grimmer and Seehofer'. 

After elution from paper, metabolite G was refluxed. 
with 0-5 per cent hydrochloric acid, extracted with 
chloroform, and yielded a substance which was 
indistinguishable from digoxigenin when compared 
on two systems of paper chromatography. Further- 
more, this hydrolytic product when Ived in 
concentrated sulphuric acid gave an ultra-violet 
absorption spectra with peaks at 390 and 470 mp, 
similar to digoxigenin under the same conditions. 
This was distinctly different from that of 
Il-hydroxy digitoxigenin (sarmentogenin) and of 
epi-sarmentogenin taken in sulphurio acid. 

Bioeynthetically labelled radioactive carbon-14 


digitoxm® diluted with non-radioactive digitoxin 


(2 ugm./gm.) was injected intraperitoneally into rata, 
the urme metabolites separated on formamide paper 
strips, and then eluted from the paper with methanol. 
Non-radioactive digoxin (10 mgm.) was added to the 
eluate of the metabolite G area and the recovered 
digoxin to constant specific activity in 
order to confirm radiochemical purity. Specific 
activities of 22-6, 20-8, 22-0, 21-0 and 20-4 d.p.m. 
per mgm. were obtained on five separate recrystal- 
lirations. 

From these results it appears that when digitoxm 
is administered to rata or to humans some of it 
undergoes hydroxylation at C,,. Further confirma- 
tion of this was obtained by showing that meta- 
bolite B previously found in rat urine after digoxin 
administration’ cannot be by paper 
chromatography from metabolite O present in human 
and rat urine after administration. 

It is hoped to publish this work in detail elsewhere. 
One of us (B. E. W.) wishes to thank the Pharmacology 
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Department of the Univermty of Chicago for 
hospitality. 
B. T. Brown 
B. E. WRIGHT 
Department of Pharmacology, 
University of Sydney, 
Australia. 
G. T. Oxrra 


Depertment of Pharmaoology, 
University of Chicago. 
UA. Td , Ranger, D., and Wright, 8. N., J. Pharmacol., 113, 858 


* Brown, B. T., and Wright, 8. I, J. Po. Ched., 280, 431 (1956). 

* Kayser, F., Ckim. Der., 88, 556 (1965). 

‘Wright, 8. HL, and Gisvold, O., J. Amer. Pharm. Assoc., Bol. Md. 
(n the presa). 


* Tsohesohe, B., Grimmer, and Beehofer, Chia. Ber., 86, 1235 (1058) 
"OE E ee e Om mir Hd „and Geiling, ERLE, 


Tori Thorp, E. H., and Wright, B. H., J. Pharmacol., 


Cytochrome Composition of Some Strains 

of Streptomyces 

Smr! has discussed the bacterial cytochromes in 
relation to each other and in comparison with those 
from yeast and mammalian sources. Her review 
serves to emphasize the variations existing among 
the bacteria, and the fact that generalizations con- 
cerning the functions of the various cytochromes are 
difficult to make. Since mformation concerning even 
the existence of cytochromes in Streptomycetes is 
meagre’, it was felt that a spectrophotometric survey 
of the general cytochrome composition of various 
strains would provide & useful basis for more com- 
plete investigations of a physiological nature and 
contribute to the microbial cytochrome picture in 
general. Furthermore, the activity of Btreptomyoetes 
as prolific producers of antibiotics and as producers 
of vitemins makes a better understanding of their 
physiology of considerable interest. In this regard, 
various investigations have shown that iron is re- 
quad IAEA need ioe canino. proque by 

treptomycetes’, and & recent investigation of the 

effect of trace metals on their growth revealed a 
striking beneficial affect of iron on each of eight 
organisms examined‘. These results and the import- 
ance of iron in respiratory pigments suggested the 
likelihood that cytochromes were present. 

Cultures were grown in 100 mL yeast dextrose 
broth (yeast extract, 10 gm./l.; dextrose, 10 gm./L ; 
pH 7-5) in 250-mL Erlenmeyer flasks and incubated 
on rotary shakers at 28° O. until heavy growth waa 
evident. The time varied from two to seven days, 
depending on the stram. Cells were harvested by 
centrifugation and washed with 0-9 per cent saline. 

One species, Streptomyces fradias strain No. 8535, 
was also grown in NZ amine medium (2.5 per cent 

_NZ emine—Bheffield Farms casein hydrolysate, 

1-0 per cent meat extract, tap water, pH 7.0) to 
investigate the possible effect of a change in oom- 
position of medium on the type of cytochromes 
preeent. 

Homogenates were prepared by a modification of 


& method used by Nielands* for the extraction of" 


cytochrome o from Usttlago ephaerogena. Cells were 
suspended in distilled water to form a thick slurry 


and adjusted with sodium hydromde to pH 10-5. 
They were then disrupted by ‘sonic vibration for 
10-12 mim. in a ‘Raytheon’ sonic oscillator (9 ko./a.). 
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Table 1. ÅBIORPTION MAXIMA IN DOFFERMNOR HFROTRA OF BTENPTO- 
RYOETR OYTOONRONEM (WAYEEBNGTHR If Ma) 





Bireptomyoetea* P-poaks yT-posks 
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* Strain numbers are those of the Institute of Mlorobiology, Rutgers 
Univergity. 


T These results are from cells grown in WF amine broth, all others 
from oals grown in yeast dextrose broth. 


In most cases it was possible to obtain a differance 
spectrum directly from the homogenate without 


. centrifugation by reducing one sample with sodium 


hydrosulphite and compering it to an unreduoed 
standard. Spectra were obtamed with Beckman 
Model DU or Model B spectrophotometers, or a 


Cary Model 14M recording spectrophotometer. In 
every cage the alpha and beta peaks could be observed 
as bands with a hand spectroscope in the homogenates 
as well as in whole-cell suspensions. 

The resulta of the survey are presented in Table 1. 
To increase the accuracy of the comparison, the values 
presented were all obtained on the Cary recording 
Bpectrophotometer. Three conclusions can be drawn. 
(1) Two groupe of cytochromes are clearly represented. 
A b type is indicated by the 558—568 my alpha peak ; 
& c type by the 550-552 my alpha peak. The gamma 
peaks of b and o types show up as distinct entities 
in only two species. (3) The cytochrome composition 
was essentially the seme in the different strams of 
S. fradiae, S. lavendulae and S: griseus. The 468 mu. 
peak in JS. griseus, strain 3570, ig unidentifled. 
(3) Cultivation of S. fradias in two different media 
did not alter the e composition. 

The results indicate that the cytochrome com- 
position of Streptomycetes is similar to that of other 
micro-organisms in spite of the fact that cytochrome 
oxidase has not been observed in alkaline homogen- . 
ates, neutral homogenates, or whole-cell suspensions. 
They do not permit any choice between the possi- 
bilities that the methods employed were not sensitive 
enough to detect low concentrations of cytochrome 
oxidase or that the Streptomyocetes have some other 
means of lnking the cytochromes with oxygen. 

Although the composition of the cytochrome from 
B. fradias remained the same in two different media, 
ib is possible that different environmental changes 
might result in & change of cytochrome. For example, 
changes in the cytochromes have been reported as a 
result of variations in oxygen tension, metal oom- 
position of the media, or the passage of cells from a 
resting state to & growing state’. Even if changes 
can ocour, the fact remains that, under the conditions 
described, S. fradiae was able to grow well in two 
different media without the presence of any apparent 
cytochrome co pigments. The other strains in which 
no c was detected also grew well. 

That five strains have only b type cytochromes is 
of considerable interest since b cytochromes are 
autoxidizable and might conceivably react through 
& path to oxygen other than through o and a;. The 
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Removal of Internally Deposited 
Radiocerium by the Use of Chelating 
Agents 

Iw recent years, polyamino-acids, and ethylene- 
diaminetetra-acetic acid in particular, have proved 
of substantial value as therapeutic agents in cases 
of poisoning by radioactive or stable metals. How- 
ever, the compounds hitherto investigated are of very 
poor efficiency when treatment is delayed’, and are 
unable to prevent the deposition of certain elementa, 
such as cerium? or lanthanum’, in the skeleton, even 
when administered in most favourable conditions. 
In view of these findings, experiments on several other 
chelating substances were performed in the hope of 
obtaining more effective agenta. 

Albino rats averaging 180 gm. were injected intra- 
venously with tracer amounts of cerium-144/praseo- 
dymium-144. The chemicals to be tested were 
administered intravenously in series 1 and 2 sim- 
ultaneously with the radiocerium and in series 3 by 
intraperitoneal route 8-5 min. after inoorporation of 
radiocerium. The animals were killed after 48 hr., 
the organs processed and their oerium-144 content 
determined. 

As shown in Table 1, the bulk of the agenta tested 
proved to be either of low efficiency or ineffective 
with regard to the ftxation of radiocertum by the 
Skeleton. The administration of substances I, IV, 
VII caused even a higher retention significant at the 
20, 1 and 5 per oent level respectively, in spite of 
the relatively high dosage. A substantial mininiza- 
tion of the akeletal deposition was achieved only by 
the two substances X and XI, possessing oxygen as 
heteroatoms, as well-as by the condensed polyphos- 
phate VII, according to Thilo‘ as a soluble 
1on-exchanger. It should be mentioned that the poly- 
phosphate is also effective, , though only slightly, in 
removal of radioetrontium 

Jens 4 (he queue aS (acute ees Cuantos 
on the fifth, tenth and sixteenth day following the 
incorporation of radiocerium. The urinary excretion 
during this period occurs at an con- 
stant level of 0-08—0-14 per oent per day. Urine and 
foes were collected separately before and after 
administration of the agente, and their radioactivity 
assayed. The substances VII, VIII, III were in- 
effective, I, IT, as well as zirconium citrate (460 mgm./ 
kgm), caused an increase of the urinary excretion 
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Percentage or Ommium-144 Dose ADAMISTERED A30 
MEAN BTANDARD HRROR DU TEHE BELETAN? ORGAKS 
comprises 4—5 rata. 


ME rdi Tha or diis pda 
was 00 in series 1 and 2, 2 arlene 


uf not otherwise 

















Treatment 
Series 1 (Wistar 
Oontrol (saline) 8809+0-6] 46 4--1:60| 1:83 £0 07 
amlnetetra-&oetate 37 0410] 21420:3|0 29-0 02 

II Os. NECS Diamino- 
eyolohexane - 

&oetate* ph 320104) 56+06|0 4140 06 

8-Quinolinol-5-gul 

onte acid $3 24+20/82 2410/1 58410 15 
{e ) : 25 22-12 00-0:2 1|1 80-c0:15 

-Hydroxy- 

Freien d 354--2:3| 22401/0 2440 01 
-di(a-h; - 
ipie 23 542-0 | £0:3:-1-4 | 1 8540 05 

VI 3 «M o - 

21:31:08 | 45311:0| 1 2540-12 

YU Na-Trimete teg | 33443-4 | 50-4-4-4 | 1-7240 19 

VIII Oa-Graham's salt, 

25 mgm.j 70400] 20105] 8 3840-15 

Series 3 (Frefburg strain) 

Control (saline) 27 0+2 1| 51 4429/2 3740-2 
ie peni tetra. 

IX E 27-8+0°7 | 21 4+2 0| 0-760 06 
poseer et repe aceti 30-641 0 | 15 040-5 | 0-6840-05 
ne minati í 
acotat? 13-1405] 244+0:1|03740 R 

tô. -Diamino- 
e -N,N,N', 
-acetato* 90405) $:120-5|0:34—0-02 











by a factor of 2-3, substance IV by a faotor of 
6-7, and substance X by a factor of 10. The 
most i effecb was obtained for substance 
XI, which raised the urinary excretion from the base 
level up to as much as 4-5 per cent per day. The 
exceptionally high efficiency of diaminodiethylether 
tetraacetic acid in early as well as in delayed treet- 
ment makes this substance seem worthy of more 
detailed investigation. Experiments now in progress 
will be later. 
ee eon ee 
Deutsche Forschungagememschadt. 

A. Garson 

Dv Knuvoxa Lt 
e Pe 


Heiligenberg 
Heiligenberg i. Baden. 
May 2. 
1 Bohnbert, J., “Ann. Rev. Nucl, Sc1.", 5, 360 (1065). 
1 Catach, A., Waturwiss., 43, 520 (1956). 
* Lasxio, D., D. AL, Lewin, E., and Stern, K. G., J. Wat. 
Geno. Inst , 13, 869 (108%). 
i Thilo, E., Angew. Chem., 67, 141 (1055). ' 
* Cateoh, A., Naturmiss., 44, 04 (1057). 


Action of Blue ps gs on the Germination 
Seeds 


THe mutually reversible influence of red and far-red 
Tediation on seed germination is to-day a well- 
established fact. The role of other regions of the 
spectrum is leas certain. Conflicting resulte, for 
example, have been reported on the action of blue 
light on germination (see review in ref. 2). In the 
present work we hav investigated the effect of light 
in this part of the spectrum, and especially the change 
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of this effeob with time since the start of 
imbibition. Ib is known that even for red light the 
sensitivity of the seeds changes with the time’. The 
seeds used were lettuce seeds var. Grand Rapids. 
The methods of imbibition, counting and irradiation 
were ag in ref. 8. Spectral bands were isolated using 
the following filters : 


Table 1 


Filter Light tneident on seeds 


(f. -oandles) 
ü micum. 07 


3390 (2-0 man 
(3) es QAM O (3 mm.) + OGRI 
(3 mm. 108 


The light transmiesion these filters is 
shown in Fig. 1. Apart from a very slight (1 per cent) 
transmission at about 750 my by filter 1, this fitter 
transmits a broad band between 350 and 590 my. 
Filter 2 transmits a very narrow band, with maximum 
at 480 mu, the (asymmetrical) half-width being — 10 
and + 25 mu only. Filter 3 isolates a band between 
450 and 590 mp. These two filters show no perceptible 
transmission in the red or far-red region. Fig. 2 
shows the resulte obtained. All three filters show 
suede! behavior o that only «Ber abont ID hr. 
from imbibition do they exhibit a noticeable 
moting effect on the percentage of germination. 
Filter 1 has a maximum effect after 13 hr., raismg 
the percentage of germination by 48 per cent. This 
cannot be due to the small red or far-red component, 
since these lights, on the contrary, show decreased 
effecta at these stages of the germination process. 
This is confirmed by the similar behaviour of filters 
2 and 3. In particular, filter 2, which: isolates a very 
narrow band of blue light, exhibite an inhibitory 
effect on germination during the first 6 hr., changing 
to a effect only after 10 hr. The extent 
of this inhibition in comparison with that caused by 
the far-red component is shown in Table 2, which 


gives the germination of seeds germinated : 
(1) in darkness; (2) Illuminated 30 min. after im- 
bibition with far-red; or (8) with filter 2 for 8 min. 
f Table $ i 
(1) a (8) 
uyi 28 + 5-6 29 +32 
33-0 —- 53 M5459 254345 


We find thus that the blue region of the spectrum, 
where certainly different absorption bands are re- 
sponsible for the photo-response, nevertheless ex- 
hibits effects of promotion and inhibition of germ- 
ination similar to that of red or far-red light. 


Transmission (per cent) 





800 


400 | B00 TOO 900 


Fig. 1. Transmission of filters 1, $ and 3 in the different spectral 
ons 
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10 13 14 
Time (hr.) 


16 18 % 


Germination of lettuce seeds after lllumination with 
1 (1 mmr), nter 2 (5 min-) and Ntar 3 Sees ee 
AU or stack imbibition. tho 


However, the dependence on time of the photo- 

reaction for blue light is quite different from that for 

red or far-red illumination. 
MioHAEL ÉVHNARI 
Guar NNUMANN 
QABRIEL TEIN 

Hebrew University, 
Jerusalem. 


April 28. 
end Eaa e and Toole, Y. K., 
"Ann, Rev. Plant Physiol”, 7, 299 (1950) 
1 Bvenari, M., tn “Radiation Biology”, odit. A. Holleender, 8, 519 
as drev HI, N Y. 1056). 
AYONA, prs and Neumann, G., Bw. Hes. Oowme. Israeli, 8, 136 


! Hvenari, K., Neumann, G., and Stein, G., Nature, 178, 452 (1953). 


Effect of, Ultra-Violet Radiation on the 
Respiration-Rates of Tobacco Leaves, and its 
Reversal by Visible Light 


Bawden and Klecskowaki! have shown that injury 
to the leaves of higher planta by exposure to ultra- 
violet is prevented by exposure 
to vi light, and have rélated this effect to 
the phenomenon of ‘photo-reactivation’ or 
reversal’. During an investigation of the eftect of 
irradiation on the establishment of virus infection in 
tobacco leaves evidence -of & similar effect on leaf 
respiration has been obtained, and further investiga- 
tion produced the results presented below. 

Tobacco leaves were exposed to ultra-violet 
Tadiation of a wave-length of 2537 A. at an intensity 
of 870 uW.[cm.! for 1-4 min.; they were then 
detached and placed in the dark and their respira- 
tion-rates measured for 10 hr. with an infra-red carbon 
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Table 1. THe Errsor OF ULTRÀA-YIOLET ONE THE RBSPIRATION-HATA 
or ToBAOOO LGAYES 


Means over 10 hr. in mgm. OO,fhr./gm. dry matter 
Ratio 
Roncirradiated 


1 


Reepiration 
0 415 
1mm. 4-20 1-01 
2 min. 438 1:03 
3 min. 4:63 il 
6.4, +0 257 
No. of determinations represented by means = 8 
0 3:48 
4 min. 414 1-10 
&.H. + 0-206 


No. of determinations represented by means = 10 


To teat whether this effect was reversed by visible 
light, leaves were irradiated for 5 min., and then half 
of them were kept in the dark for 2 hr. while half 
were exposed to full sunlight in & glasshouse. A 
similar number of non-irradiated leaves were given 
the same treatments as oontrols. Respiration 
measurements were begun at the end of the 2-hr. 
period, each experimental run involving the com- 
parison of the respiration-rates of four leaves from 
each of the four treatments, over the same 10 hours. 
Table 2 shows that the respiration-rates of leaves 
irradiated and then kept in the dark were again 20 
per cent higher than rates for non-irradiated leaves 
also kept in the dark, but the rates for nradiated 
leaves exposed to sunlight were not significantly 
higher than those of non-irradiated leaves which had 
also been exposed to sunlight. 

Table 2. Tum Errsct or TO VHA LIGHT FOR 2 HR. 


MXPOSUER 
OX THE RESPIRATION OF TOBAOO0 LEAVES AFTER IRRADIATION WITH 
ULTRA-YIOLET ror b MIN. 


Moans over 10 hr. in mgm./OO,/hr./gm. dry matter 


‘Treasment after irradiation 
2 br. fn light Kept in dark 
Irradiated 3 80 3:71 
Noan-trradiated 3-18 3 06 
B.H, + 0-190 
Bato "Wop-Trradlaied ' 26 TE 


Wo. of determinations represented by means = 10 


Bawden and Kleorkowski suggest that changes 
in leaf-cell componente caused by ultra-violet radia- 
tion are reversed by visible light, or that light 
stimulates synthetic mechanisms to produce new 
components to replace those damaged. The latter 
suggestion now seems unlikely, because increased 
respiration would be expected to scoompany such 
increased metabolic activity and no increase in 
respiration-rate was observed. Ultre-violet radiation 
must initiate a process or proceases which is capable 
of proceeding in the absence of ultra-violet, as the 
effect of the disturbance to cell metabolism is still 


inoculation’, 
the respiration-rate immediately after treatment, the 
latter increase being four times the former. If both 
effecta were due to action on the same cell oomponent, 
the more rapid rates of change indicated by the 
larger energy expenditure after irradiation may mean 
that reduced supply of this component is responsible 
for the prevention of virus is in irradiated 
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leaves. The mechaniam by which visible light 
counteracts this effect remains obscure. 


; : P. C. Ownx 
Rothamsted. tal Station, 
Harpenden, Herta. 
1 Bawden, F. O., and Kleoxkowsin, À., Nature, 169, 00 (1082). 
3 Owen, P. O., Ana. Appl. Biol., 43, 114 (1085). 


Rapid Estimation of the Areas of the 

Leaves of Crop Plants 
For the physiological analysis of plant growth, 
estimates of the total leaf area per plant are required, 
and this may involve the determination of the areas 
of large numbers of leaves. Freeman and Bolas! have 
deacribed a method for the donstruction of a measuring 
grid from which the areas of leaves may be read 
directly, providing that the leaf-shape approximates 
closely to an ellipse, as does the shape of the apple 
leaves used by them. 

It has been found posible to modify this method 
for use on leaves which are not elliptical, and a 
gatiafactary grid has been constructed for sugar beet 
leaves. Further modification is possible for any leaves 
for which there exists a convenient pair of dimensions 
linearly related to aree, and in which the leaf shape 
is either independent of 
size or changes regularly 
with sire. If the leaves 
are asymmetrical about 
the horizontal axis as in 
Fig. 1, two convenient 
measurements such as A 
and B which act as co- 
ordinates to some defin- 
able point on the leaf, 
such as P, the point of 
Maximum width, are 


a planimeter. This is 
repeated for as many 
leaves as practicable over 
as wide a range of leaf- 
size as possible. 

For sugar-beet leaves, a lineer regreasion of leaf 
area on 4B accounted for 99 per cent of the variance 
of leaf area (regreasion coefficient ==b —1-05+0-013). 
The leaf area is therefore equal to b (AB). The 
co-ordinates of P are A, B, and the area represented 
by the point is AB unita. Therefore, for P to indicate 
the leaf area in gq.cm. on a grid constructed in the 
manner deecribed by Freeman and Bolas, the area 
of each square of the grid must be 1/b sq.cm. and the 
linear dimensions of the grid must be ./]]b cm. The 
grid constructed for sugar-beet leaves contained squares 
each of 0-97 cm. aides, so the figure at point P of each 
leaf placed on the grid represented the area of that leaf 
in eq.cm. To test the method the areas of 155 leaves 
were measured by the grid and by planimeter, the areas 
of the leaves varying from ] to 400 sq.am. Linear 
regression of the planimeter areas against the grid areas 
accounted for 99-2 per cent of the variance of the areas. 
This method is likely to be more accurate than the 
rating methods at present used when the leaf areas 
must be estimated without destroying the leaves. 





Fig. 1 


P. C. Owme 
Rothamsted Experimental Station, 
Harpenden, Herta. 
1 Freeman, G. HL, and Bolas, B. D., Rep. JW. Malling Hes. Sta. for 
1985, 104 (1066). 
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Successful Crossing in the Genus 
Lathyrus through Stylar Amputation 

IwrERSPEOIXIO hybridization in the genus Lathyrus 
has been attempted by several workers with little 
success. Barker! obtained viable, partially fertile 
hybrids from the crow L. hirsutus x L. odoratus. 
Taylor! claimed to have produced seeds by crossing 
L. odoratus with L. pratensis reciprocally. It has not 
been possible to repeat this croes. Senn? reported 
failure in 458 attempts at interaromsing seventeen 
Tete Loss ne Paun neum Marsden- 

ones‘ successfully crossed L. rotundsfolsus with 
L. tuberosus. In this Department viable seeds have 
been produced from the fo crosses : L.cioera x 
L. sativus (Saw Lwin"), L. olymenum x L. ochrus 
(Saw Lwin*), L. clymenum x L. Gritculatus—recipro- 
cally (Davies), L. artioulatus X L. ochrus (Davies), 
L. hirsutus x L. odoratus (McWhirter*), L. odoratus x L. 
hirsutus (Davies), L. sylvestris x L. latifolius (Ellis*). 

The cross L. hirsutus x L. odoratus of Barker has 
been successfully repeated in this Department with- 
out diffculty. Some reciprocal crosses were attampted 
between 1951 and 1055 but were unsuccessful. 

The reasons for failure in interspecific hybridiza- 
tion attempts have been discussed by Blakeslee’, and 
methods employed to overcome barriers to crosg- 
ability have been reviewed by Maheahwari*. Lack 
of success in the cross L. odoratus x L. hirsutus could 
be due to the greater style-length of L. odoratus 
(10 mm.) as compared with L. hrsuius (4 mm.). 
Style-length differences contributed to the failure of 
interspecific crossing attempts in the genus Daiura!. 

A modification of the technique of Buchholz et al." 
involving complete amputation of the female parent 
style was used in crossing L. odoratus with L. hérsutus, 
and several hybrids were produced. The best results 
were obtained by pollination on the cut stump after 
all the style was removed, though after removal of 
4 mm., 6 mm. and 8 mm. portions, fertilization did 
sometimes take place. Grafting L. hirsutus styles 
on to the ovaries of L. odoratus waa successfully 
effected, but showed no advantage over direct 
pollination on the cut stump. 

For routine and to avoid emasculation 
damage, a modification of Doak'a soda-straw method’ 
for crossing Gossypium was found to be useful. Pieces 
of the culms of various species of grass were fitted 
down over the styles of unopened flowers, excluding 
the anthers and with one end protruding from the 
keel. When the flower had opened pollen was pushed 
down the culm with a tightly fitting glass rod on to 
the stigmatic surface. This method may have wide 
application in work with other genera. 

This work was undertaken during the tenure of 
an Agricultural Research Council Research Student- 


ship. 
A. J. 8. DAVES 


Department of Botany, 
University of Manchester, 
Manchester 13. May 2. 


* Thanks are due to these workers for permission to use their 

unpublished results. 

1 Barker, B. T. P., Gerd Chron., Ber. 3, 6, 156 (1916). 

"Taylor, O. M , Gard. Chron., Ber. 3, 6, 148 (1910). 

"Senn, H. A, Amer. J. Bot., 85, 67 (1938). 

* Marsden-Jones, H. ML, J. Roy. Hort. Soo., 45, xul (1919). 

! Blakeulee, A. F., Proso. Amer. Pli. Soe., 89, 561 (1045). 

e wari, P , “An Introduction to the Hmbryologr of the Angio- 
' (doGraw-HlI, 1950). œ 

' Buchhok, J. T , et al, Bull. Torrey Bot. Club, 59, 109 (1083). 

* Doak, 0. C , J. Hered., 85, £01 (19034). 
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Difference in the Behaviour of Tissues in 
Ancient Plant Remains and during 
Chemical Treatment 

ALTHOUGH considerable work has been done on the 
cell wall structures of ancient and buried woods! and 
their degradation* from chemical, physical and bot- 
anical aspects’, little attention has so far been paid 
to the drfferential behaviour of the main tissues of 
such woods. While studymg the minute anatomy 
of foaml woods and buried woods, we noted the 

iar behaviour of the two important tissues of 
the dicotyledonous woods. Durmg long submersion 
of wood m water or soil, parenchyme cells and rays 
are usually found to retain their original structure 
better than the fibres (Fig. 1). This was reported 
by two of us (K. A.C. and S. S. G.), but no definite 
reason for such behaviour could be put forward 
except the nature of pite on the walls of fibres, 
vertical parenchyma cells and wood rays‘. The 
main obstacle to chemical investigation has so far 
been the difficulty of obtaining pure samples of 
parenchyma and fibres from fresh woods. Recently, 
while working on bamboo, it has been possble to 
separate mechanically rte parenchymatous and pros- 
enchymatous tissues. This led us to think that it 
might be worth while analysing chemically these 
pure tissues and at the same time examining them 
microscopically at different stages of delignifloation, 
with the view of getting & clearer picture of the nature 
of the cell wall. 

Chips of bamboo (Dendrocalamus siricius Neee) 
were delignified in a pressure autoclave by the oon- 
ventional sulphate method for various periods. In 
this method, delignification was carried out with a 

solution containing sodium hydroxide and sodium 
sulphide in the ratio of 2:1 for various periods up 





qa Duriat: wood (Dalbergia. ae 
Dendrocalamus o 


AN are MA EM EN. mA 
ma erg rr (x x 300). Ami 
5 hr cda Tar a: Frea of (6) hlghiy’ magnified 

(x 300), Ae e and (4 structure 
: P, perenohyma ; R, rays 
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Table 1. AXALYES OF TWO TINSUES IN BAMBOO AND IN TEN UN- 
BLEACHED PULP AT DIFFERENT PERIODS OF DELIGHIFIOAZION AND 

















TUER liann OONTENT 
Period of de- NE 
1 tion 
ding 1 hr Yield on bamboo Lignin oontent 
to to Wibre Parenchyma 
ies (per oent) (per oent) | (per cant) - (per cent) 
hr. 
04:3 274 
$7-6 * 11 6 
82-2 73 
33-1 64 
85 4 - 5:9 
Bo 55 
$24 5:6 





hngnifed chips were macerated into se te tissue 
entities by ical disintegration. m 8 very 
dilute (0-1—0-05 per cent) slurry of this pulp in water, 
the fibre and parenchyms tissues were separated by 
hand-sieving successively on screens of 20, 120 and 
200 mesh. ‘The fibres were largely retamed on 20 
cells 
out finally through the 200 mesh. The tissue samples 
were checked under the microscope for purity and 
separated 


their ligni content determined. ' 

The results given in Table 1 show that the two 
tissues (Fig. 2) bebave differently to delignification, 
the fibres reacting faster than the parenchyma cells. 
After 6 hr., the hgnm im fibres is reduced to 2-5-per 
cent, whereas in parenchyma cells it is 5-6 per cent. 
The anatomical structure of these tissues after treat- 
ment for 5 hr. reveals that the cells are 
still intact and adhere to each other (Fig. 3), while 
the fibres have undergone considerable disorganiza- 
tion and are individually separate from each other 
(Fig. 4). Thus it will be seen that there is a difference 
in the ability of these two tissues to resist delignifica- 
tion. This may to some extent explain why the 
fibres disorganize and disintegrate more quickly than 
the cells in foasil and bured woods. 

It is possible that work on the physical structure 
of theee cella may also throw some light on this 
problem; this aspect we mtend to take up. 


K. A. CHOWDHURY R. V. Boat 
B. B. GHOSE G. M. Vyas 
Wood Anatomy Cellulose and Paper Branch, 
Branch, Forest Research i 


Dehra Dun, India. ` 
1 Bailey, L W., and , A. B. . Found. 
m (1948), Mau SUL X "Mako po a Precision ad 
Technik", š, pt. 2 (1952). Varossiean W.W. in Beekran, W. De 
: 35 Nie iden, 1/6, 881 (1049); Hngtish summary. 
Barghoorn, . B., . Peabody Found. Arok., $ 
‘us. enim. 14, 1 (1925 P ins 
* Jahn, H. O., and Harlow, W. M., Pep. Peabody Found. 
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Germination of Oospores of Pythlum 
mamillatum in Response to Exudates from 
Living Seedlings 


Tum exudation of chemical substances from roots 
of higher plante, and the effect of these substances 
in increasing general microbial activity in the imme- 
diate vicinity of roots growing in soil (that ia, the 
rhizosphere effect), have now been fairly well estab- 
lished. Nevertheless, the possible function of these 
exudates in the etiology of root disease, bringing 
about the germination of spores or propagules of 
root-infecting fungi resting in the soil, has received 
lees attention than it undoubtedly merits. The recent 
interest ahown in this subject+* has prompted me to 
make a preliminary report of some similar studies 
now in progress with oogporee of Pythtum mamillatum 
Meurs. 

Glass-übre tape’, 1-5 cm. in width, was divided 
down the middle, &nd cut into pieces approximately 
5 «m. in length. After sterilization, sections 
were placed on oat agar plates which were moculated 
with P. mam4llatum, and incubated at 25°C. for 


similar soil in the absence of seedlings did not germ- 
inate. Only scattered areas on. each tape were 
affected, suggesting that stimulation took place in 
close proximity to the roots themselves, a finding 
similar to that of Jackson!. Dreschler! has reported 
the uction of zoospores directly from oospores 
oospores invariably produced germ tubes. 
Attempta to repeat the stimulation in culture have 
been succeasful. Oospores on tapes placed in Petri 
dishes filled with distilled water either failed to 
germinate at all or else germinated at such a low 
that it was almost unmeasurable. On the 

other hand, when turnip seeds were sown in this 
water and allowed to develop in & normal manner, 
a striking increase in the frequency of oospore' 
germination was observed even after two days. The 
tween oospores and seedlings was prevented by a 
layer of filter paper.- Exudates from turnip seedlings 
have been collected and tested for stimulatory 
to germinate and in sterilized distilled water 
for seven days. water was then concentrated 
by freeze drying to a final volume one-tenth of the 
original. Application of this solition to oospores on 
glase-fibre tapes resulted in a marked morease in 
germination as compered with distilled-water controls. 
The evidence suggests, therefore, that certain 
water-soluble stimulatory substances are liberated 
effect on oospores of P. mamillatum. The nature 
of this stimulation remains to be elucidated, but 
Brown’ has pointed out that such phenomena may 
involve & vitamin phytohormone, or may, more 
simply, be a direct nutrient effect. The presence of 
chemical substances pertaining to both these cate- 
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goriee bes already been reported in root exudates. 
West’ .found biotm and thiamin in exudates from 
flax roots, and Fries and Forsman* detected several 


nucleic acid derivatives in pea root exudate. The- 


latter group of compounds might well play a con- 
siderable part in stimulating resting bodies such as 
oospores in which both meiotic and mitotic nuclear 
divisions generally precede, or coincide with, germina- 
tion. On the other hand, Rovira’ has shown that 
fructose and glucose are exuded by pea and oat roota, 
and there are several reports of amino-acid material 
in root exudate. Both amino-acids and sugars, either 
smgly or in conjunction, could sufficiently increase 
the nutrient level in the immediate vicinity of roota 
to cause germination of reating spores. Moreover, 
this latter effect, if operative, might apply more 


My thanks are due to Prof. O 
supervising this work, and to Dr. "D. Park for much 
helpful criticism. Dr. P. F. Wareing placed certain 
facilities at my disposal. 

The work was carried out during the tenure of an 
award from the Agricultural Research Oouncil, to 

which grateful acknowledgment is made. 
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Expression of Sex in Flowering Plants 


Iw a recent important review of the literature, 
Heelop-Harrison: haa listed external variables which 
may modify sex-expreegion in flowering planta. The 
effecta of variations in mineral nutrition, in the light 
regime and in temperature, of mutilation, grefting 
and the application of chemicals and hormones on 
the differential production of pistillate and staminate 
flowers are described. To this review should be added 
' a body of literature on the effecta of parasites which, 
by affecting differently the development of the 
gynoeoium and the androecium, may influence the 
pue ‘sex’ of the flower. A curious case occurs in 

grasa Giyoeria maxima (Hartm.) Holmb., where a 
inte aR of the inflorescence by the smut fungus 

Ustilago longissima (Sow.) yen may transform 
ee is a acai tie cia 
little affected". 

The greater part of this literature, however, deals 
with dioecious species of Melandriwn, which have 
furnished the test material for so many other studies 
of sex-inheritanoe and expression. Both ‘sexes’ in 
these species produce androecial and gynoecial 

ia; but usually only one of these develops 


to maturity. It has long been known that the staminal ' 


rudiments of a pistillate plant of Melandrium may 
be caused to develop (while thb ovary aborts) as a 
result of infection by Ustilago violacea (Pers.) Fuckel. 
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This change, which is probably the result of hormone 
production or destruction by the fungus’, providee 
ible with the . 

n! that the 
control of sèx-expreesion deb e Ga ie 
concentrations of auxin. Thus pistillate plante which 
are not systemically infected develop smutted stam- 
inate flowers where the fungus is present but produce 
unaltered pistillate flowers in parts of the plant which 
are free from infectiont. Sometimes, lightly infected 
perta of & pistillate inflorescence will produce flowers 
in which, although the stamens are forced into 
development, the ovary is only reduced in sire and 
still contains fairly well-developed ovules. 

. Observations and experimenta on Melandrium and 
on the nature and effecte of infection by Ustilago 
violacea have been reported in many papers by 
Schopfer and Black it and by me*t!59, I was 
able to show that sex-linked characters in Melandesdm 
may be from secondary sexual char- 
acters by their behaviour following the infection of a 
Pistillate plant. The latter quantitative characters 
tend to be replaced by their counterparts of a : 
staminate flower, whereas the former, which are un- 


is the ability of the aingle factor 
of infection to cause both the abortion of the gynoe- ' 
cium and the development of the androecium’in a 
pistillate plant. As I pointed out", this argues against 
there being a qualitative difference between ‘female- 
suppressors’ and ‘male- ’ such as have been 
postulated by Westergaard! to occupy the differ- 
ential segment of the Y-chromosome in M. album 
(although whether anthers or ovules are fertile when 
produced probably de upon other factors in 
addition). If, as -Harrison suggesta, istil- 
development depends upon a high a&uxin-level and 
stamen-development occurs when it is lower, both 
re’ and ‘male-promoters’ may prove 


E AEA dun of auxin production or action. 


No work has yet been done on the auxin-levels of ' 
infected and uninfected pistillate and staminate 
plante or parte of plants of Melandrium, although this 
might provide valuable evidence for the evaluation 
of this hypothesis. As the eame fungus exerts a 
similar aborting effect on the gynoecium in hermaphro- 
dite genera of the Oaryophyllaceae while Uelago 
succisas Magnus has the same action in Swsoisa 
pratensis Moench, further informative auxin-agsays ' 
are possible. 

Only Werth!’ has’ reported a feminiring influénoe 
of the fungus when a staminate plant of Melandrium 
is infected (except for an ae by Plowright" 


occasionally in the en species Se Uo acne 
Nevertheless, Schopfer* has claimed that the in- 
fection of staminate planta may increase the rate at 
which hermaphrodite flowers are formed on male 
stocks (although this was surprisingly rapid even in 
his controls). However, his planta were hybrids 
between M. rubrum (Weig.) Garcke and M. album 
(Mill.) Garcke in which it has been shown" that there 
is & lack of complete balance between the sex- 
genes contributed by each of the parenta, 

resulting in a tendency towards hermaphroditism. 
There are at least sixteen families of flowering 
plants where functionally pistillate flowers are known 
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and gteminate flower-sizes. This : 
x doe erbe MdL Rs punire 
evolved rnany timeg in the phylogeny of the flowering 
planta, the Hormonal . control of sex-expreesion is 
likely to be a relatively siniple and general.one and 
may well be with the level of auxin-activity 
in the developing flower-bud.  In-at least some 
gynodioecious members of the Labiatae, the abortion 
of the anthers is associated with a dwarfing of the 
plant in all its serial parta. 


Botany Department, 
University College of Ghana, š 
Achimota. 
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Mast Cells in the Epithelium of the 
; CEsophagus 
Mast cells in epitheliüm are considered to be 
rare, those who have noted them in 
this site consider that they have migrated from other 
. tissues. During a study of the structure of the mucous 
‘membrane of the œsophagus in the adult cat, we 
“have been impreased by the constant finding of large 
* numbers of mast cells in the epithelium. Basic lead 
‘abetato was used as a tissue fixative and meta- 
chromasia was demonstrated by staining with arure 
--A or with toluidine blue. The mast cells are situated 
in the basal layers of the epithelium (Fig. 1), and 
were never observed in the more superficial regions. 
Although comparative countas have not yet been 
carried out, it appeared that the epithelium of the 
cranial two-thirds of the weophagus contained fewer 
mast cells than the caudal third where, in any high- 
eei se ducere dedi eru a pides qe" 
From the present work, in which the œsophagi of 
4;jhirty animals have been examined, no evidence can 
“bè put forward to suggest that these mast cells 
appear in the epithelium as the result of migration 
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Fig. 1. Two mast cells in the basal 
cwophagus. (x 1,840) ` 
om | the subepithelial tissues, or that they migrate 
withm the epithelium iteelf. 

Doring die etady GF wold hoita id dhe ogis 
membrane of the tesophagus*, mast cells were not 
found among the regenerating epithelial cells until 
after epithelialization had become complete. 

The significance of these findings, and of other work 
now in on the distribution of mast cells in..: 
different animals of varying ages, will be discussed. 
fully elsewhere. 
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Latent Infection of Rabbits by Adenovirus 
Type5 > >; 
ADENOVIRBUSAS were first isolated by Rowe, 
Huebner, Gilmore, Parrott and Ward! from cultures- 
of human adenoids undergoing spontaneous de- 
generation. The same group of workers! observed 
that these agents can be isolated from a large pro- 
portion of adenoids and tonsils after these tissues 
are grown + viro for a certain time. Attempta to 


. isolate the virus by direct inoculation of tissue homo- 


genates into cultures of susceptible cells usually 
resulted in failure which was attributed to the 
presence of virus-neutralizing antibody demonstrated. 
Im these tissue tes. The of ‘un- 
masking’ of the virus in tissue cultures would be a 
consequence of dilutions of this antibody as a result. 
of successive fluid changes during tissue cultivation. 
Similar phenomena have been reparted in the study 
of poliomyelitis**, salivary gland virus‘, influenza", 

Paittacosis’ and typhus rickebtaim*, 
mechanisms have been suggested to explain virus 


By the use of tissue oultures we have been able 
to demonstrate the ce of adenovirus type 5 
in the spleen of adult rabbits for periods up to 8 
weeks after inoculation. In & representative experi- 
ment, six rabbits were inoculated intravenously with. 
10** 50 per cent timmue culture doses of the proto- 
type strain of adenovirus type 5. The animals were 
bled at intervals for measurement of antibody pro- 


"1.898 00 NATURE September 21, 1957. vo. 100 


fluids obtained from spleen cultures of the rabbit 


4 ; killed twenty days after inoculation. - This result ia 
- » : o o representative of the series under study, but-the time 
s 2 oe 222 ee 3 :& which virus could first be detected in culture fluids 

; ; n 2 " was variable and tended to be prolonged with 


«_ - increasing intervals after the rabbits were inoculated. 

M Some of the rabbit spleens under study were cultivated 

` : in plaama clot roller tubes or in cellular sheeta ob- 

DUM - - tained by trypsin treatment. The outgrowth obeerved 

: Oo F in these cultures consisted mainly of Abroblast-like 

. E. is d : -fcella and, no*signs of cytopathic effect could be 

Hi : i 077.5 .. Sobservéd in'oultures shown by tests in HeLa cella 

.5. ‘+ (tg be supporting-virus multiplication. It has, how- 

yer, been observed that inoculation of large doses 

OF ddenoviruses into such cultures gives rise to a 

ee -Gytotoxio affect not associated with virus multi- 
gno Corea plidation. - 

: . Se ELE ~The -present findings demonstrate the persistence 

Doa i - 3 "o. «210 - of adenovirus type 5 in rabbit spleens for at least 

. Period of incubation (weeks) ~ e two months following inoculation. This has been the 

Fig. 1. Virus Infecirvity lsvels in homogenate, € longest period tested so far. A few other experimints 

Pen AMAS obtain e of ai gb with the same virus type gave essentially identical 

- 2 jut Sous, 5 k resulte, but limited attempta to t this observa- 

‘duction.’ No clinical signs of disease were observed tion with adenovirus types 1,-2, 3 and,4 were not 

Lin. any of the rabbits throughout the period, of successful. "E 
^ .''"oDeervation. -Indivifáal rabbits were, killed 3, 6, 18, > The similarity between our findings and those 


^ 


+O 
` 
ry 
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~ cent spleen suspénsion was preserved. > ture of this work.. art 
fluids and spleen ions were stored at — 10°C. : i AT ut H. G.-PummrRA*- 
and tested m HeLa cella for presenoe of adenovirus. : : BARBABA KELLY 
Materials giving rise to cytopathic effect were titrated .. Common Cold Research Unit, um 
ii HeLa ‘cell cultures and the end-poiüts were based ^ .. Harvard Hospital, P 
on oytopathio effect Observed after incubation for.  . Salisbury, Wilts. 


- twenty-seven days. iius viruses isolated. were | mn Pent Mares National Institute for Medical Research, Mull 
identified by the serum heutralization’ test. Negative g: aN WT 
s ted e -' Rowe, W. P.y Hubbner, E. J., G , L. K., Parrott, R. H., 
were tested in at least twelve cultures of- ^ Wind, T b mem E mor, I K, Parrott, B. TL, and 
HeLa cella, cach inoculated with Ó-l'ml of undiluted * Bowo, W. P., Huebner, R. J. Hartley J. W. Ward, T. G., and 
material and.obeerved for twenty-seven days.’ Blind.. Parrott, B. IL, Amer. J. Hye., 61, 107 (1960). 
pansaga of negativo HeLa cell cultures were pér.  ; Kaplan, A. B., Virology, 1, 877 (1088). 

* , ed ] sc POE t Ackermann, W. W., and Kurts, H., J. Map. Med., 108, 555 955). 
ormed on’ several docasions "and gave” uniformly- “Bowe, W. P., Hartley,.J. W., Waterman, 8., Turner, H. , and 
negative results. . . Drm ; . Huebner, B. J., Prog. Soc. Kap. Biol. end Med., 98, 418 (1060). 
. Complement-fixmg ånd .neutrülixing antibodies: ; Price, W. HL, Pub. Health Rep., 71, 125: (1080). 

` could not be demonstrated ih any of the rabbit sera .. — er ee ipi ate og ind 
collected three days after indvulation ;. but in. all OPI d iacu i 
oean ept Parona Mus peor botit thee sati- i j i 


bodies were detected at &ix yB and usually reached » * ntwoduction ofa G id Crab, 
ee days after inoculdiion. '  Brachynotus texdentatus (Risso), into ` 
: The antibody titres reached ‘at this time were main- - British Waters > 
© . tained throughout thé period of observation. . - - uae s 


.* ` . Inoculation of the spleen homogenateg into HeLa . Tua grapsoid crab, Brachynotus sexdentatus (Risso) 
- +, cell cultures revealed. the presence of adenovirus Subep.-germwmelaroi (Rizza), has been found to be 
5 at & concentration of 10%* 50 per cent tiasue-- onnnon, in the Queen’s Dock, Swansea. The crab 
s ture doses in the spleen suspension from the rabbit - ‘is a Mediterranean form}, which does nói seem to 
: .-. killed three-days after inoculation. All the remaining have been: récorded Un di ed in prm * Indeed 
- spleen suspensions gave negative results when ib appears that this is record of Brachynotus 
Y S eb : i bo iru 2 detdantahus Garth GE tho Medierea Bpeoimens 
“recovered from each of the spleen -tissue cultures have been compared with material in the British `, 
7 .. | after varying ‘periods of incubation. Fig. 1 shows - Museum (Natural History) and theit identification 
~- „the virus infectivity _ titres. reached in successive -has been kindly confirmed by Dr. Isabella Gordon. 


ex 24 


s 
feni 


4 - 2 g " n 


no asse September 21, 1957 


Queen's Dock is artificially warmed by sea water 
which through a nearby electrical power 
station, and the crab lives together with Caroimus 
maenas Leach among stones which are encrusted with 
euch organisms as Balanus amphirite Darwin, 
Hydroides norvegica (Gunnerus) and Meroierella enig- 
matica Fauvel Shipping using 
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Production of Carbon in the Sea 


Tam oxygen equivalent of the daily production of 
carbon in the, North Bea, by D. H. Cushing’, 
ranges from 0-010 to 0-050 milligrams of oxygen per 
litre. These quantities, which could influence the 
saturation of a likely sea water to the extent of about 


tostiy of oil tankers some oF wii toad in ihe 0-012-0-06 per oet, are much-]ems than the 8-10 


eastern Mediterranean, and it seems likely that th 
ao at the time of 


rab has been transported by these vessels. 


Wolff* records several examples of the trans*^-- 


portation of crabe by ships, and those introduobd to~ 


north-western European waters ate Planes minutiss j 


Leach, Eriocheir sinensis Milne-Edwards, Pachy?’: 


grapsus iransversus Gibbes, Oallinectes sepidus R&th>*> 
burn and Rhithropancpeus harrisi Gould. Of theeoz". 


Briocheir sinensis has become established in several- 
estuaries on the Continent®*, and Ehi 

harrisi became eatablished in the Zuider Zee (at least 
since 1876)* and in the South Harbour-&t Oopen- 
hagen!. 

Examination of ships in dry dock suggesta that 
hull fouling itself would be an unsuitable habitat for 
the transport of crabs, unleas a veasel had been in 
harbour for & considerable of time. Planes 
minutus may cling to fouling algae, but the species 
isr often found among floating weed‘, and it may 
occasionally reach the west ooasta of Britain from 
North America among floating weed or timber’. 
In addition, occasional records of the American blue 
crab, Callinectes sepidus, in European waters may be 
accounted for in this way, or it may be transported 
in the ballast tanks of ships’. Mriocheir sinensis was 
probably carried in ballast tenkg? and Rhithropanopeus 
harrisi may have been carried in the same manner’. 
Pachygrapsus transversus was found among external 
Fe ee eee ae 

penhagen, but the vesel, previously been 
dioi te Dreams at Dict 

Brachynotus seadeniatus normlly hides in crovioos 
between stones, and it may be transported by 
sheltermg beneath the grids which cover the sea inlet 


vals > ko the oil atomga thala of tu a Normal » 


fouling seems inadequate to provide a fob sthold for 
Brachynotus, and shipping enters the: Dock. ‘fully 
loaded and not in ballast. The lowest ‘-teynperature 
recorded in the Dock during the: winter of 1958-57 
was about 14°0. and salinity values never went 
below 30*/,,, Bo it appears that the crab could 
tolerate at least a summer voyage from the Mediter- 
ranean to British waters. 

I am indebted to Mr. W. A. Morris, dock manager, 


per cent supersaturation reported in different seas 
activity. 

A plant growing in air can be enclosed for the 

Study | of photosynthesis without stimulating a 

flora which the enclosure of planta growing 


žin a sea water always seems to do, with the riak of 


competition for a limited supply of nutriente. Under 
quiet sunny conditions, the inshore waters of the 

can become 50 per cent super- 
saturated’ witt oxygen, as they did on several days 
in July ` with i. oxygen production,of some 


1-7 mgm. per litre; equivalent to,a round 650 mgm. 
of carbon per cubio metre on the scale used by. 


' Cushing: .On April 13, 1957, at 8.45 br., the sea was 


found to be 104 per cont saturated with oxygen. 
During the next seven hours, the oxygen content in 
the ambient sea rose by 1:79 mgm. per litre. Between 


11.16 hr. aad 18.20 hr.,.the oxygezi rose by 0- 04 mgin... * 


en: rd 


per litre. : 
The abor: 14 technique dor followitig- the &beorp- 


tion’ of .carbon dioxidé is. “far” more’ ? Banattive and 


elegant than. the chemical egtimation iden of tyes but .. 
ions should .. 


it is suggested that some oxygen. 
be made on the more active parts of the bulks of 
xe walor m EE 
enclosure, in order to me oertaiffty that 
the results aro not only those of a laboratory exerts. 


: i, - J. H. Oiv 
The Laboratory, 2X - DC 
Hayling Ferty, i E i 
Hayling Taland, 
. May 1. ee Pigs E 


ï Cushing, D. H, Néture, 179, 876 (1087) 
' Tum “measurement of oxygen <produstion for a 
short period using, black and clear bottles to separate 


- respiration from photosynthesis! yields resulta in 


eutrophic waters-gimilar to those using the | carbon-14 
technique, that the experimenta do not last 


“-longer than 24 hr.*. My experiments lasted three 
un BN le aM ar 


for permission to carry out a faunistic survey- of '"gmall- 


Swansea Docks and to Prof. E. W. Knight-Jones 
for much assistance. It'is hoped to publish. elsewhere 
S notes on the specimens. . 
E E. NAYLOR 
Deperimens d. Zodlsey, 2o NN EE 
University College, : 
Swansea. 
May 6. A 
t Manod, T., Men. Ius. Prev d Afin ok Ak nas. 
* Wolff, T., Nature, 174, 188 (1084). 
* Peters, N., and Panning, A., Zool. Ans. Brebd., 104, 1 (1038). 
‘Bouvier, B.-L., Feums de Frenos, 87 (Pars, 1940).- : 
* Bultendlik, A. M, , and Holtims, L B., Toul. Mededel. Lodon, $0, 06 


iu ores British Büalk-eyed Oruxiacos" London, 


* Bertelson, H., atd Übeing, H., Viésnsb. Medd. Denk. Neturk. Forsi., 
100, 287 (1936). 


- My resulta are gi ose of Steemanh Nielsen 
off the mouth of the i hannelt end aie of 
the order from the yearly production -of 


: about 80 gm. carbon/m.* from in phosphorus, 
&nd-oerbon dioxide*. Dr. Oliver's obeerva- 


 &oh of' 10-20 gm. carbon/m.* in seven hours in 


mahora waters is of considerable interest. 


x D. H. OvusursG 
- isharice Laboratory, 
Lowestoft.” 
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Analysts, bacteriologists, biologists, bota- 
nists, biochemists, cytologists, ecologists, 
endocrinologists, enzymologists, histologists, 
metallurgists, morphologists, odontologists, 
ontologists, physicists, physiologists, phar- 
.macists, pathologists, toxicologists, zoolo- 
gists,.and organic chemists may find some 
significance in, these figures. 
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the range of L. LIGHT AND CO., LTD.'S 


four thousand organic chemicals now avail- 
able to research throughout the world. 


Please send a..postcard to our Chemical 
Division for a Catalogue. 


a 
= 
ba 
e 
= 
Las 
2 
c3 
> 
cea 
x 
e 
o 
a 
ea 
= 
- 
e 
e 
ul 
> 
e 
& 
a 
E 
wall 
e 
e 
ob 
a 
d 


x 
» 


House Purchase Loans 


with “ The Old Equitable " are repayable by 
monthly or quarterly instalments ceasing: on 
death or in 25 years. There are no Valuation 
fees or lender’s legal charges. Loans are 
granted up to 85% of value, and the rate of 
interest is now 6%. i 


Enquire for details 


The Equitable Life 


Assurance Society 


^= oio (founded 1762) 


19, Coleman Street, London, E.C.2 








books in this country.” 


tid 


General Editor : 


H: W. CREMER, G.B.E., M.Sc., F.R.I.C. 
Past President, Institution of Chemical Engineers 


Past President, Royal Institute of Chemistry 
Managing Editor : 

TREFOR DAVIES, B.Sc., F.R.LC., 
_MI.Chem.E. 


chemical 
engineering 


practice 


^A Set of Twelve Volumes plus Index 


Volumes 1,-2 and 3 published — 
95s. per volume 


i 


The publication of this comprehensive work on 
Chemical Engineering as an integrated whole has 
been welcomed by all engaged in this fleld as a reliable ` 
link between Physics, Chemistry and Engineering to 
thig better so OF Miest VAR OON In proosas sa ae: 


“|, will be accepted as a standard work for many 
years to come." 
i CHEMICAL TRADE JOURNAL 


“A milestone in the history of publication of text- 


CHEMISTRY AND INDUSTRY 


“|. volumes constitute an impressive achievement.” 
TRANSACTIONS INSTITUTE OF CHEMICAL ENGINEERS 


“|, the editors can congratulate themselves.” 
DISCOVERY 


*.. will form a valuable reference.” —NATURE 


"remarkably successful.” 
JOURNAL ROYAL INSTITUTE OF CHEMISTRY 


Butterworths 


` Scientific Publications 


88 KINGSWAY : LONDON : W.C.2 


t + f 


NATURE ; 


Sepiember 21, 1957 





~. LECTURES AND COURSES 


WOOLWICH POLYTECHNIC 
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TTA. 
EDUCATION FOR TECHNOLOGISTS 


HE year 1485 is usually as the one 

when the apirit of learning was re-born after long 
years of darkness; and although the Renaissance is 
no longer regarded as ‘a sudden explosion of dawn 
“gt the end of & long night of Stygian darkness”, it 
may well be that, to future historians, the year 1957 
may come to- be regarded as the one marking the 
birth of a revolution in technical education in Britain. 
Conception began with the White Paper on Technical 
Education ; gestation has been accompanied by the 
creation of the Council for Technological Awards. 
To mark the birth, the new academic year will see 
most of the colleges of advanced technology beginning 
to function in the roles for which they were intended. 
All this has been accompanied by tremendous stir- 
rings in the technological departments of the univer- 
sities, where, despite magnifloent progress since the 
War, present output of technologists is acknowledged 
to be pitifully small for the needs of the nation. 

These are the outward signs by which the future 
historian will trace the onset of the revolution. The 
significant feature of 1957, however, is that, really 
for the first time, those in authority in government 
and industry have realized that knowledge of the 
humanities is no longer enough ; the future adminis- 
trator will be required to make judgments baged on 
substantial knowledge of complex technological pro- 
cesses. In many ways, therefore, 1957 may be 
regarded not only as a beginning but as the end of 
an era which began in 1485. 

It is an era which has already lasted too long for 
the good of Britain. In 1485 knowledge of Latin 
and, to a leser extent, Greek was essential if men 
were to make progress in the Church, in education, 
in government or the administration of large estates. 
In 1957 the large majority of the country’s adminis- 
trators in all flelds of endeavour are men with little 
or no knowledge of science and technology; many 
of them, until quite recently, have been proud of 
ther ignorance and condescending to those who, far 
too long, have been dubbed as narrow specialists. 
Their own deficiencies in science lay m an educational 
system, which they were mainly responsible for con- 
triving and where knowledge of science was not 
considered necessary in the make-up of a gentleman. 
There is little doubt that technological progreas in 
Great Britain over the past fifty years would have 
been much more rapid if, to quote a leading indus- 
trialist, a few senior members of the Ministry of 
Education had been men with substantial acquaint- 
ance with some branches of science. 

Mistakes of the past should guide those responsible 
for the educational system required m the new era 
of technology. Experience has shown that tech- 
nological education alone is not enough to make the 
successful legislator, administrator, governor or 
teacher; specialisms need supplementing by studies 
based on the humanities. This is a matter with which 


Sir Eric Ashby recently concerned himself in an 
address to the Institute of Metals (gee p. 624 of this 
issue); it confirms his right to be accepted as one of 
Britain’s most thoughtful educationista. 

The gist of Sir Erio's address is that, because our 
educationists have made two unfortunate sasump- 
tions, the present system for producing technologists 
takes no real account of the humanities. These 
inaccurate assumptions are that technologists receive 
a balanced schooling with a thorough grounding in 
the humanities, and, equally dangerous, that the 
technologist -is expected. to become and remain an 
expert destined to serve the managing director but 
never to become one himself. The future of the 
West will be greatly influenced by the way in which 
the education of the technologist can be liberalized 
and the rapidity with which such men gain seats in 
the board room. 

The challenge to Britain is greater than to other 
industrial countries of the West. In his address, Gir 
Brio refers to the liberal influence in technological 
courses provided at the Federal College of Technology, 
Zurich, the Technical University of Delft and the 
University of Technology in New South Wales. 
Despite her concern for turning out the greatest 
number of technologists, even the Soviet Union 
has technological institutions which devote some 
time to the humanities and the social sciences. The 
odd lectures on music, the fine arte and the like in 
British universities stand out in sharp contrast to 
the extensive range of general educational courses 
provided in the American universities. In a recent 
report of the American Society for Engineering 
Education, for example, a committee largely made 
up of men drawn from academic circles recommends 
that the humanities and social sciences be given ''& 
minimum of approximately 20 per cent of the student’s 
educational time". The Engineers’ Council for Pro- 
fessional Development, which draws ite members 
from all the professional engineering institutions, will 
not recognize curricula unleas “the equivalent of 
one-half year to one full year of the curriculum shall 
represent the minimum content im the area of 
humanistic-social studies. Of this content, at least 
one-half year should be selected from the fields of 
history, economics, government, literature, sociology, 
philosophy, psychology or fine arta". That these 
recommendations represent not too pious hopes was 
illustrated by & survey recently carried out by the 
U.8. Office of Education which showed that, on 
average, about 16 per cent of the time at engineering 
schools is given over to humanistic-social studies. 

The way in which these courses are arranged in 
the United States varies from college to college. - In 
some, the liberal element precedes the technological 
course ; in others humanistic-social studies are inter- 
mingled with professional. What is taught also 
varies from institution to institution. The California 
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Institute of Technology, for example, streases the 
humanities; the Carnegie Institute of Technology is 
more concerned with the social sciences. At the 
Maseachusotta Institute of Technology the liberalizing 
influence stems mainly from study of one particular 
selected field ; this ensures that some at least of the 
humanities are studied in depth. The Massachusetts 
Institute of Technology also has four-year curricula 
leading to the degree of B.Bo. in humanities and 
science, or B.Bo. in humanities and engineering. 

Despite the occasional and inevitable protesta from 
American professors about érowded technological 
curricula, nearly all those responsible for training 
technologists are convinced that the advantages 
gained by including humanistio-sooial studies in the 
curricula far outweigh the disadvantages. Such power- 
ful testimony adds weight to Sir Erio Ashby's plea for 
including serious studies in the humanities in the 
time-tebles of all degree courses. The content of the 
courses and the way they are spread over the time- 
table should be left to individual universities. For 
some, intermingling may appear to give the desirable 
pattern. Others may follow Sir Richard Livingstone’s 
advice that liberal studies are more appreciated when 
students have had some experiance of life; they will 
prefer to let studies of the humanities follow con- 
centrated professional courses*. What matters most 
is that some at least of our universities should offer 
courses of study in the humanities to technological 
studente and that these studies should be reinforced 
by examination. Those first in the fleld would find 
therr producta greatly sought after by industry. 

Sir Erio’s suggestion for including liberal studies as 
an integral part of university technological courses is 
likely to be resisted by those who believe that broad 
general education should be provided in the schools 
and that specialization should be lef$ to the univer- 
sities. Desirable as this may be, experience in other 
countries has shown that it is not enough. Teaching 
studenta to make balanced value-judgments and to 
expreas ideas clearly, to appreciate distinctions 
between right and wrong, good and evil, to examine 
the concepts of freedom and justice, can be better 
done, as Sir Richard Livingstone has shown, with 
students of mature years. 

The provision of courses in the humanities for 
technological students would have the advantage of 
stimulating studente to read. Too many of them, 
brought up on a strict diet of lecture notes which are 
suficiens for examination purposes, leave the 
universities with good degrees but little or no desire 
to contmue their reading. If conducted on tutorial 
linea with set reading as a prominent feature of the 
` course, many technological studente would find 
deeper interesta which should encourage them to 
make inquiries in ever-extending horizons. Already 
many graduates in technology are seeking to widen 
their experience through extra-murel classes in 
liberal subjects. This number would increase oon- 
siderably if compulsory courses in the humanities 

“The Future of Mducetion. (Cambridge Untrersity Press.) 
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were inoluded as part of university technological 
courses. 

Efforts to liberalize curricula in technical colleges*, 
Proposals to inaugurate a general course in arta and 
science at the University of Cambridge, the suggestion 
for & degree course in Science Greatst, as well as the 
arguments which Sir Eric Ashby has put forward for 
courses in the humanities, all show that, in the educa- 
tional system which is to serve the technological 
revolution, men shall be produced who will be equally 
capable of dealing with principles as with processes, 
with people as with production. The aim of the educa- 
tional system ahould be to produce men like Alexander 
Nowell, the famous gixbeenth-oentury headmaster of 
Westminster, who, besides his seal in promoting the 
teaching of pure Latin, was the author of the 
Catechism and the inventor of bottled beer. What 
is now needed are men who can invent processes for 
producing better ‘beer’ more effectively and more 
economically ; they should also be men who will 
consider the effects of their invention on the world 
at large. ; f 


* Liberal Bduoation in a Technical : an Officlal spon- 
sored by the National Institute of t Hdneation—a of 
what Non-vocational Education actually is Statement of what 
1t should be. (London: Max Parrish and Oo Ltd, 1965.) Gs 
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COMMEMORATION OF PAUL 
EHRLICH’S GENIUS 


The Collected Papers of Paul Ehriich 

In four volumes including a Complete Bibliography. 
Compiled and edited by Dr. F. Himmelweit. With 
the sasistance of Martha t. Under the 
editorial direction of Sir Henry Dale. Vol. 1: 
Histology, Biochemistry and Pathology. Pp. viii-- 
658--6 plates. (London and New York: P 

Preas, Ltd., 1956.) £12. (£28 or 85 dollars the set 
of four volumes.) 


R those who have at heart the advancement of 
science, especially as bearing on medicine, the 
first and strongest feeling must be gratitude that 
publication of “The Collected P. of Paul Ehrlich" 
now makes these readily a le to all. For the 
motivation of this tribute we are indebted to Sir 
Henry Dale, and for the greater part of the burden 
involved in the execution of the project Dr. F. 
Himmelweit is to be thanked. Without the devoted 
loyalty to Ehrlich's memory of the late Miss M. 
t, his for many years and until 

his death, the completion of the collection would have 
of his publications and unpublished manuscripts in 
circumstances of severe trial; and those documenta 
along with her 


were scattered through many journals in different 
fields and the reporte of societies and conferences. 
Thus, even with the help of the bibliography pre- 
pared by his co-worker, the late Prof. Hans Sachs, 
for the Paul Ehrlich (sixtieth birthday) Festschrift 
of 1914, much searching would have been needed to 
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unearth some works. The Wellcome Trust, too, 
played a valuable part in facilitating publication by 
providing a guarantee against financial lows. These 
things are told in an introduction by Sir Henry Dale. 

The collected works are arranged according to & 
list of subjecta which corresponds, more or leas, with 
the order of their issue. Every article has been 
reproduced in the language in which it was originally 
published and, of course, that is German in all but 
a few. According to the introduction, however, the 
publmhers considered such a preponderance would 
have & very adverse influence on sales and hence on 
the general availability and use of the work. There- 
fore, as an attraction, English translations of certain 
important have been added. It may be 
doubted, however, if those who mean to assess 
critically the value and influenoe of Hhrlich’s views 
can afford to neglect the original German. In any 
event, the cost of the volumes would seem to dis- 
courage their acquisition except by institutional 
libraries. The account of the paing which have been 
taken to reproduce the text faithfully, and even to 
revise it (in the case of “Histology of the Blood", 
eto., where an English translation, published earlier, 
has been adopted), should disarm criticiam. 

Volume 1 contains fifty-five works under the head- 
ings ‘Practice and Theory of Staining in Histology” 
(this includes '"Beitráge zur Theorie und Praxis der 
histologischen Farbung", presented in 1878 to the 
University of Leipzig as an inaugural dissertation 
and hitherto unpublished, with an English trans- 
lation); “Oytology of the Blood in Health and 
Disease” (comprising works which form the basis of 
modern morphological hematology); “Stainmg of 
Bacteria and its Application to Diagnosis" (among 
which is the discovery of the acid-fast property of 
the tubercle bacillus); ‘The Requirement of the 
Organism for Oxygen and Allied Biochemical 
Studies" (‘Das Bauerstoff-Bedurfnia des Organ- 
iame” is here with ita statements foreshadowing the 
side-chain theory and much else that runs through 
Ehrlich's later work, and an English translation is 
appended ; curiously, an article on the action of acid 
chlorides on nitrosodimethylanilme and the one 
describing the use of neutral red as a ‘vital stain’ 
have been placed in this section); ‘‘Pharmacology, 

ios and Toxicology” ; “The Diazobenzene- 
sulphonic Acid and  Dimethylaminobenzaldehyde 
Reactions”. Despite reasons given for the arrange- 
ment adopted, Volume 1 suggests strongly that the 
least objectionable oe would have been 
according to dates of publication (or of completion 
where a paper was not published). A classified table 
of contenta would then have been a valuable addition, 
showing the works grouped under subjects somewhat 
as in the scheme used. 

Part of the introduction consiste of an appreciation 
of Ehrlich's work and an assessment of ita im 
A translation of a letter from Ehrlich to his friend 
and co-worker, O. A. Herter, which is included, lets 
one glimpse his own feelings about this (the absence 
of the original German is regrettable). This intro- 
duction and a notice in Nature by the writer (175, 
570, 616; 1955) seem to be almost the only attempts 
in English to give the general scientific reader briefly 
an idea of the versatility of Ebrlich’s accomplish- 
ments and the seminal quality of his work, which 
even now are not as widely known as they deserve. Bir 
Henry Dale mentions in passing that “there are those 
still living who believe that they remember having 
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seen him . . . testing a sample of a dye for its purity, 
by pouring a solution of it down & sheet 
of blotting paper and looking for the appearance of 
accessory ion bands! Paper-chromatography 
in embryo, it would seem". Others may know in how 
far this was an original procedure, but it may be 
worth while placmg on record that some of ug have 
never forgotten being present when he did so. It is 
imposible now for a single individual to relate 
thoroughly the value of the whole mass of con- 
tributions to present-day soientiflo knowledge and 
theory. Therefore it is hoped that when at last the 
collected works are available, specialista in each 
department represented will utilize them to provide 
a perspective of his achievements. To Sir Henry Dale 
ib “appears proper" to claim for the revolutionary 
effect of Ehrlich’s researches on what is termed 
chemotherapy that “it is comparable, at least, in ita 
importance, to that which had been produced... 
by the reeearches of Joseph Lister". Surely the 
transcendent services of both men have placed them 
among the immortals. - C. H. Brownine 


MANAGEMENT ORGANIZATION 


Organization 
The Framework of Management. By E. F. L. Breoh. 


Pp. xiv--424. (London and New York: Longmans, 
Green and Co., Ltd., 1957.) 455. net. 


R. E. F. L. BRECH, who is & senior consultant 

with Urwick, Orr and Partners, has written an 
admirably lucid and comprehensive book on organiza- 
tion. This comprehensiveness means that his book 
could serve as a useful work of reference, but that, 
although any one pessage is clearly written and his 
arguments are easy to follow, the whole tends to be 
indigestible. This probably cannot be helped, but 
ib is & pity since the reader who lacks the necessary 
perseverance will miss many illuminating discussions 
which are based on Mr. Brech’s wide experience of 


Mr. Brech maintains that recurrent experience has 
shown that the problem of divergence of authority 
and responsibility will disappear when responsibilities 
are correctly defined. The value of clearly defining 
Management responsibilities and writing them down 
in detailed schedules is the mam thesis of the book. 
This thesis is argued most persuasively and is illus- 
trated by thirty sample schedules, although the detail 
of these schedules may make some readers quail. 
Pn uaa of an organization structure is 

as delegation of responsibility, hence in 
any organization there must be some decentralization. 
The effectivences of decentralization depends upon 
three factors: the soundness of structure; the 
clarity, stability and continuity of direction from the 
top; and the competence, reliability and outlook of 
the subordinate executives and the specialist nnel. 
The factors selected show that Mr. B is very 
conscious of the human influences, as he says in 
conclusion: ‘From the structure the dynamism of 
motivation is, by definition, missing, but that does 
not detract from the importance of structure or the 
significance of its contribution to effective action’’. 

Those who hope that Mr. Brech will offer a typical 
organization which thby can copy will be disappointed, 
for all organizations must, he maintains, be tailor- 
made. There is probably no absolute right or wrong 
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in organization pattern, but there are, he suggest, - 
certain principles which should be used as a guide. 

_Apert from his mam thesis of clear definition of 
responsibilities, there is at least one other prinerple 

which ‘he recommends which is oertain to &rouse 

considerablé controversy, namely, that there should 

be -only one, chief executive. 

This book has already been deséribed as compre- 
hensive, so the reader will expect and will find 
valuable discussions on such topics as the role of the 
specialist, the responsibility of top management, 
centralization, versus decentralization, the effective 
use of committees and the role of organization oharta. 
The latter is accompanied by a special warning agamst 
exaggeratmg what can be accomplished by them. 

are specially illuminatmg discussions on the 
difficulties of executive directors, which Mr. Broch 
attributes primarily to & failure to distinguish between 
their dual roles ; the harmfulneas of deputy appoint- 
menta which are used in some of the nationalized in- 
dustries ; and the factors which affect the span of 
control. Among the latter Mr. Brech moludes the 
“emotional’ aspect of attention, that is the extent to 
which an individual can deal with interruptions as well 
as more obvious factors such as geographical distribu- 
tion and the nature and diverarty of responarbilities. 

There are three interesting appendixes on the his- 
tory of thought on organization, on the Fleck and 
Herbert Reports and on organization for command in 
the Army. 

A board of directors which wishes to asseas 
the effectiveness of its management might start 
from the list of factors given on p. 278 of Mr. Brech’s 
book. Theee do not, of course, provide the answers, 
but periodic heart searchings on each of these pointa 
together with research, where necessary, would help 
to improve the efficiency of management by ensuring 
that the board was considering all relevant factors. 

ROSEMARY STHWABT 


MICROSCOPY IN REVERSE 


Microphotography 
Photography at Extreme Resolution. By Dr. 
G. W. W. Btevens. Pp. xvi+326. (London: Chap- 
man and Hall, Ltd., 1957.) 50s. net. 
ICROPHOTOGRAPHY, which Dr. G. W. W. 
Stevens very properly distmguishes from photo- 
micrography, can be defined as the copying of objecta 
on an exceedingly small scale. The process is almost 
as old as photography itself, and a fine example, 
nearly a century old, by J. B. Dancer of Manchester, 
is reproduced in this book. Such & technique offers 
& challenge to the perfectionist, and enthusiasta 
express their results in terms of ‘Bibles per square 
inch’. Some of the practical applications are fairly 
obvious; Nazi spies transmitted copies of secret 
documents in the full-stops of newspapers and tele- 
grams, and the value of microphotographic books in 
spece travel can be foreseen. On & more everyday 
plane the importance of storing information in & small 
volume needs no emphasis at a time when the number 
of scientific journals alone is increasing so rapidly 
that the storage space of many libraries is likely to 
become inadequate within the aext generation. 
Quite apart from ita immediate practical value, 
microphotography is of great intrinBio interest, in 
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that it’ brings together a large number of different 
techniqhes and disciplines. There is great scope for 
the development of new types of gramleas photo- 
graphic emulsions, and Dr. Stevens gives an account 
of these and of some of the special problems enooun- 
tered in therr use, whigh will certamly fascinate anyone 
interested in photography. The long sections devoted 
to optical techniques are of great mterest to micro- ` 
scopista, and will help "tham to think about their 
problems from & new point of view. The beautifully 
ilustrated chapter on anomalous image formation 
and spurious resolution will provide theoretical optical 
physicists with food for thought. The last hundred 
pages or so deal with practical applications. These 
range from the large subject of graticule manufacture 
through document copying to such diverse research 
methods as resolution testing, the study of fine 
mechanical movements and autoradiography. 

This 18 & pioneer effort, and the author has not 
been able to make use of other text-books on the 
subject. It would be surpmsing if such a book were 
free from errors or if all sections were easy to read. 
Such thmgs are of little mportance and can be 
attended to in future editions. The really important 
fact is that this book should have been written at all, 
for it contains & masas of information which haa 
hitherto been available only to specialists. Adequate 
references are provided after each chapter, and, as 1s 
to be expected, the numerous plates are of very high p 
quality and unusually informative. R. BARER - 


MAGNETIC AMPLIFIERS 


Transductors and Magnetlc Amplifiers 
By Dr. A. G. Milnes. Pp. xiv--286.-16 plates. 
(London: Macmillan and Co., Ltd.; New York: 
Bt. Martin's Prees, Ino., 1957.) 63s. net. 
Te magnetic amplifler is easentially a non-linear 
element and does not lend itself to a general 
solution. The extensive literature on this subject 
tends to treat particular aspects of it rather than 
give an overall generalized picture. This book gives 
& very complete survey, and attempts to bring the 
different together and place them on a common 
foundation. The author 1s well known for his analyti- 
cal treatments of the series and self-saturated 
magnetic amplifiers. These theories have "been 
integrated into the book and give the specialist a 
valuable insight into their operation. 

The introductory chapter describes the basic 
operation of the transductor, flavoured with a little 
of the analytical theory which is fully developed in 
the later chapters. The effect of core material and 
rectifier performance is discussed in detail, and typical 
figures for a range of 400 c./e. magnetic amplifiers 
with selenium rectifiers are given. Unfortunately the 
figures are rather out of date, as much better resulta 
are now obtained with silicon and germanium diode 
rectifiers. 

Detailed analyses are given of the series-connected 
transductor with various degrees of positive feedback 
and the self-saturated magnetic amplifier. The 
B-H loop is approximated to three straight lines, 
having a finite slope in the unsaturated condition, 
and zero slope m the saturated conditions. Although 
this gives good agreement for current sensitivities 
achieved in practice, the omission of a hysteresis 
term from the approximation does not allow the 


No. ser’ September 28, 1957. NATURE. 


absolute position of the input—output current, ch&r&o- 
termtio to be estumated and gives, for 31 loop 
materials, theoretical current waveforms whigh- differ 
widely from those observed. in praótioe. n 
crrcuit operation, three-phase magnetic ampli 
and the affect of inductive and-‘capacitive loads on 
general magnetio amplifier rmance most informa- 
~ tive and enlightening. ,Chapter devoted to 
io amplifiers with a.g? cont¥ol is too limited in 
scope +o be of much'value to the design engineer. 
The reader will fihd' the design criteria for max- 
mum power gain, which is of prime importance 
in this type of operation, overlooked. There is a 
similar lack of* clear-cut design statements in the 
chapter on voltage reset and transistor magnetic 
amplifiers. However, the research worker will find 
these ‘chapters stimulating for future development 
work. 

The information given on magnetic amplifier 
applications and sasociated magnetic core devices 
enables the reader to get a very good appreciation 
of the practical state of the art. The four-limbed 
core magnetic amplifier, the magnotic modulator, 
ferro-resonant devices, magnetic counting end storage 
are & few of the topics discussed. 

The mathemati] treatments are of undergraduate 
level and have been kept to a minimum. The discus- 
sions are well supported with self-explanatory 
diagrams. The -plate photographs give com- 

. qpletenees to the descriptive details on magnetio 
; E e construction and practice. 
ij e diverseneas of the mformation contained in 
this book cannot but broaden the reader’s outlook 
* ,in „this Particular aspects of the subject can 
` easily be followed up from the excellent appended 
` bibliography. The theoretical treatments are sound, 
pni give the student and specialist a valuable insight 
into magnetic amplifier operation. Engineers will 
find much useful design information. Although 
piðotioal. experience plays an important part in 
this matter, ib is felt that the fundamental iasnes at 
stake could be more clearly stated, espedially in the 
case of high-speed magnetic amplifier design. 
: D. F. WALXER 


Tua 


1 POPULARIZING THE 
“ “INTERNATIONAL GEOPHYSICAL 
YEAR 


Once round the Sun 

The Story of the International Geophysical Year, 
1957-58. By Dr. Ronald Fraser. Pp. 160-19 plates. 
(London : and Btoughton, Ltd., 1957.) 
16s. net. 


recent months members of national committees 
for the International Geophysical Year have been 
increasingly embarrassed by requesta for information 
—from the Press, radio and television—about the 
organiration and aims of this great scientiflo anter- 
prise. These demands have been a challenge, not 
always easy to meet; for geophysics includes many 
interrelated smences and the programme of the 
International Geophysical Year is necessarily directed 
towards the boundaries of existing knowledge. 
In this little volume we have the first popular 
and comprehensive account designed to meet the 
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_nbéds. of a widd publie. The author, Dr. Ronald 


Fraser, is well equipped for his task, .being the 
imi: : 


secretary of the Internationál Council 
of Boientifle Uniong—the parent body which Bpon- 
sored and aet in motion the project of the International 
Geophysical Year some six yeàrs ago, ,. ^ ! 

The book is divided into two parte. lh thé first 
the reader is skilfully introduced to sóme of the real 
problems which now confront the- geophysicist. 
These discusmsións range over such topics as foeeil 
magnetism, continental drift, olimate and weather, 
the ionosphere and solar-terrestrial relations. The 
second pert deals with the planning of thb Geophysical 
Year from ita inception: There 18 & fascinating 
chapter on Antarctica. This is illustrated with fine 
Photographs and describes the setting up of the. 
various bases by the nine different countries which 
are now operating in that inhospitable and largely 
unknown continent. Another chapter tells of tho 
plans for the rocket and satellite - The 
language is everywhere simple and concise ; the style 
humorous and imaginative. n 

Here and there one comes across statementa which 
require correction or modification. Thus we read 
(p. 88}—‘‘solar flares, no matter how mtense, that 
occur far out towards the periphery of the sun's diso, 
are not followed by magnetic storms in the earth's 
upper atmosphere; whereas there is a practically 
one-to-one coincidence between the number of flares 
near the centre of the sun's diso and that of great 
Magnetic storms on earth". It has been shown by 
H. W. Newton in his celebrated papers on this 
subject that the “one-to-one coincidence” between 
flares and b storms applies only to intense 
(Clam 34+ and 8) flares; the relationship breaks 
down for the much more numerous flares of Classes 2 
and 1. Again, it ia the probability that a great storm 
will follow an intense flare which decreases as the 
flare ia located nearer to the Bun's limb. There 
have, indeed, been a few examples of great storms 
following upon flares near the limb (for example, 
that of January 25, 1938), but this sequence is 
rare. We infer that the emission of the magnetic 
storm particles from a flare takes place within 
a cone-shaped beam, the semi-vertical angle of 
whioh is normally legs than 45°, but may be as great 
as 90°. 

Commenting op the present wastage of the northern 
glaciers (p. 118), the author mentions that if the ice 
sheet covering Antarctica ware to melt the a 
sea-level would rise by nearly 200 feet. Then follows 
the statement: ‘This might oonoeivably happen in 
say 10,000 years, but an initial rise in the av 
sea-level of, say, 30 feet in 10 years is not impoemble". 
The reader may find so great & difference between 
what is “oonoaivable” and ‘not impossible” both 


. puxazling and alarming. 


On p. 137, and again in the illustration oppoeite 
P. 140, the auroral all-sky camera is said to employ 
& “convex lens". This should read "convex mirror". 
On p. 118 the author refers to two cosmic galariea 
which “collided tens of millions of light-years ago". 
The light-year, of course, is a unit of distance, not 
of time. 

However, these are trivial blemishes in what is at 
once- most entertaining and illummating account of 
& great scientific venture. We can confidently 
recommend Dr. Fraser’s “Story of the International 
Geophysical Year" ds an admirable piece of popular 
exposition. M. A. Enxrisow 
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HUMANITIES FOR THE: TECHNOLOGIST" 


so S l By Sır ERIC ASHBY 


2 t Vice-chancellor of The Queen's University, Belfast ata 


ODERN technology is oonfronung us with an 

*exoeedmgly perplexmg biological problem. It 
hes in the field of human ecology. It is the problem 
of how men and communities can adapt themselves 
to an environment which is with unpre- 
oedented speed. Napoleon, who died only 136 years 
ago, was not able to cross the Alpe any faster than 
Hannibal croased them. To-day you can have break- 
fast in London and lunch in Rome. Gladstone, who 
died leses than two generations ago, was not able to 
reach. more people with his voice than Demosthenes 
reached with his. To-day a Prime Minister’s voice 
can be heard in the homes of millions. The rate of 
change in the pest hundred years is of a different 
order from that im previous centuries; and the 
changes are not merely advances in technology : 
they are drastic transformations in the environment 
of man. 

In contrast to this, man remains very much as he 
waa when history began. He learns no more efficiently 
than a pupil in Plato's Academy learnt. He thinks 
no more deeply than Plato thought. His chromosomes 
are conservative and resistant to change. He responds 
to new environments not by innovations in his 
ancient genetic heritage. This ility would be 
impossible if the only channel of inheritance from 
one generation to the nexb were through the sperm 
and the egg. In man—and in man slone—there is a 
second channel of inheritance. The &ocumulated 
knowledge and traditions of society are inherited not 
through the chromosomes but throngh education. 
Over this channel of inheritance we have some 
influence and we can assume some responsibility. 

This gigantic problem—the adaptation of society 
to a pd environment-—oconfronte 
teachers of all kinds at every level of education. 
One aspect of it—the higher education of tech- 
nologiste—is the concern of universities, colleges of 
technology and professional institutes, and it is 


isn no exaggeration. to my, hatte 
> quality of education to to technologists 
say deeply mifuanse (he fatis of the Wost: 

It is first of all necessary to recollect how" tech- 
eee ee es The first 
Industrial Revolution was without 
scientists or technologists. Our i see said 
lay in our amateurs and our self-made men : - the 
‘cultivator of science’ (as he was called), the crafta- 
man-inventor, the mill-owner, the ironmaster. It was 
no accident that the Crysta] Palace, that radiant 
symbol of the supramacy of British technology, was 
designed by an amateur. In 1851 most people m 


* forty-seven of the 
Institute of delivered at ihe Institution on April t9, 
the title i m ^" tn the 


and published ‘ 
Journal ef the Institute of Metals, 88, 461 


authority saw no ane in-the fact that Britain had 
no State system education (a third of the 


quiis anon 
m secondary schools (“it is plainly out of the ques- 
tion”, said Moberly of Winchester, “that we should 
teach chemistry”) ; or in the fact that there were 
no opportunities for the study of higher techn 
except a little in London and ın Scotland. It did not 
seem worth while to spend money on popular educa- 
tion, for industry was flourishing and man-power was 
cheap; nor did there seem to be any reason why 
the well-to-do classes (who were concerned with 
administration and management and not with mere 
technical details) should depart from their traditional 
education in the classics. 

Fortunately, there were men of foresight who were 
unhappy &bout this situation. The Royal Com- 
mission on the University of Oxford, for example, 
tried to encourage Oxford to pay attention to the 


: encouraged to keep pace with 
the progress of Society at large . . they may find 
themselves placed below persons in many reepoote 
inferior and an opposition may arise between Physical 
Science and other branches of knowledge’’?. ~ 

Such admonitions as these made very little imprès-, 
Bion on the managers and mill-owners and iron- 
masters of Britain. So, when the Society of Arts 
government Department of Science and 


the benefit of artisans and the “labouring poor". 
Clearly admonitions were not enough ; a much more 
powerful impact was needed to overcome public 
Inertia to technological edueation. 

That impaot was provided by the International 
Exhibition held in Paris in 1867. Britam had won 
awards in nearly every class in the 1851 Exhibition, 
but in the 1867 Exhibition she had to'be ‘odntent 
with a bare dozen awards. No longer waa there the 
reassurance of easy industrial supremacy. Instead, 
there was alarming evidence that Britain had made 
little in the peaceful arte of industry since 
1851 and that Continental countries had now become 
serious itors. 

What happened in the interval between the 
two Exhibitions to bring about this change? There 
were many causes at work, but the chief cause un- 
doubtedly arose from Britain’s monopoly of much of 
the ‘knowhow’ she had acquired during the Indus- 
trial Revolution. Up to 1825 it was a penal offence 
to enlist English artisans for employment abroad. 
Well on into Queen Victoria’s reign, the export of 

spinning machinery to foreign countries was pro- 
hibited. When Continental countries began to build 
railways end mills and factories, they found it 
extremely difficult to obtain access to British tech- 
niques and practices. They had to make up for half 
& century of lost time. Their response was to produce 
a new species of professional man: the” manager- 
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technologist. por ubl nicl thoy tabiba poly- 
technica with the gpeciflo purpose of training not the 
rank and file of workers, but engineers, 

chemists and potential managers for ind . In 
Zurich, in Dreeden, in Delft, even in the United 
States, there arose mid-century technological 
institutes which had no parallel in Britain. Their 
function is well summanzed by the words used to 
describe the Massachusettes Institute of Technology 

(founded m 1864) as a place intended for those who 
seek administrative positione jii. business . . . where 
a systematio study of politiod? and social relations 
and familiarity with scientific methods and processes 
are alike essential”, 

The prime purpose of this widespread system of 
technological education abroad was not human- 
itarian: it was to ensble Continental countries to 
catch up with, and to overtake, British industry. 
Accordingly. i the polytettinise emphasis was lid 
on & combmation of science, technology and general 
knowledge, suitable for men who would direct tech- 
nioal policy. Already by Fe eee ee ae 
begun to yield results. The resulta were obvious to 
Britain, and it was thia from the Continent, 
rather than a demand from industry at home, which 
drove Britain finally to set her educational house in 
order. 

could not meet the challenge from 


the tment by building polytechnics, for she 
had no uate foundation of schooling on which 
to build. » even after the need for technical 


and technological education had been 


i lity. In 1867 they set up the 
City and Guilds Institute, which fathered not only 
the first genuine technical college ( (at Finsbury) but 
also (at South Kensington) the first genuine institute 
for higher technology. Not until 1889 did public 
authorities take over technical education, 
and even then education in higher technology was 
nob made & publie responsibility ; most of it was left 
to the universities and university colleges. 

Here is one clue to an understanding of the present 
curricula in higher technology in Britain. The spur 
to technological education in universities was not in 
the first instance a demand from industry for scien- 
tifloally trained managers ; it was the determmation 
of & few far men to create a supply in 
anticipation of a demand. , the pioneers 
of technological education in universities found them- 
` selves having to justify their subjecta on academio 
and not on utilitarian grounds. They could not 
prove to their academic colleagues that higher tech- 
nology was useful, and so they had to make it 
respectable. Accordingly they felt obli TE 
the fashions set by more venerable 
fare, whan, tide tho tnflndnce of Gurruan ediuolacshi, 

on became fashionable, technol fol- 
lowed the fashion. Part of the price paid for fo owing 
the fashion was & narrowing of the curriculum in 
every discipline—not only in technology. Ne. longer 
eet ee 
AE M E i in mathematioa 
and mechanics Do did the London B.A. 
require some knowledge of both the humanities and 
the sciences. Higher technological education abroad 
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was from the begmning intended to produce not only 
experts but also managers and leaders in industry. 
Inthe British eoónomy of the 1860’s and 1870's there 
was no shortage of men for the board-room: the 
shortage was in the design office,.the laboratory, and 
the plant; therefore, the pattern of higher tech- 
nological education set in Britain at that time was 
one to produce experts to advise on policy, not 
leaders to make pohoy. With modifloations, acore- 
tions and improvements, that pattern has persisted 
ever since. 

Regarded as a preparation for domg nothing but 


organic chemistry, or non-ferrous , or light 
electrical engineering—m other worda, regarded as a 

Ime for | y differentiated experte— 
there is nothing wrong with teohnologioal 


education in Britain. However, grounds for anxiety 
do exist, for buried at the foundations of our system 
for educating higher technologista there are two 
assumptions, both of which are wrong. ‘The first 
assumption is that the technologist has had a balanced 
schoolmg with a thorough grounding m what are 
vaguely called the ‘humanities’. The second assump- 
tion is that the technologist is to become and to 


agsumptions are still made, the question of including 
the humanities im technological education is 
still not taken 

Contrast this with the trainmg being given to 
technologists in other countries. The student at the 
Massachusetts Institute of Technology mmst devote 
a considerable portion of his tme throughout all four 
years of his course to composition and 
literature, history, psychology, international relations 
and economics; and these subjects are taught in a 
way which is relevant to technologists. In the Swiss 
Federal College of Technology at Zurich, third- and 
fourth-year students inólude in their course law, 
economics and and there is a Depart- 
ment of General Education with twelve professorships 
covering foreign languages, philosophy, history, law 
and political economy. In the T ioa] University 
of Delft, there is a so-called Studium Generale, which 


ignored these examples: in the New South Wales 
University pea eb orl a ig 
Humanities, with & full professor at ita Even 
some English technical colleges have introduced an 
element of the humanities mto their courses*. Never- 
theleas, universities in Britain are not yet persuaded 
that the humanities are an essential ingredient in 

technological education. Many universities do 


arrange 
their interests 


dae 2 n ET a fuel iuh ote 

Let us be quite hard-headed about the humanitiea 
which sh be included in hi technological 
education. There are four criteria for ing them. 
First, they should not include subjects which can 
and to be taught at school Second, they 
should taught eo humanities, that is to 
say, they should with the creative and social 
acts of man, and particularly with value-judgmenta 


at: 
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world and to tech- 
nology. Fourth, humanities at this level of teaching 
should be mstrumente to enhance the individuahty 
of studente, to remst that levelling of differences m 
taste and personality, that tendency to morease 
social entropy, which is a melancholy consequence of 
the modern techniques of mass communication. 
Indeed, what is needed is nothing leas than a 
revision of the idea of & liberal education. The 
“Oxford Dictionary’ defines liberal education as 
education fit for a gentleman. That is still an &ooept- 
able definition ; it is the idee of a gentleman which 
has changed. A century ago, when Britain awoke to 
the need for technological education, a gentleman 
belonged to what was called the leisured class. The 
occupations of his leisure did not require any know- 
ledge of science or technology. Modern gentlamen do 
not belong to the leisured clasa. Many of them work 
something like & seventy-hour week, and more and 
more of them are finding that their buamees requires 
expert knowledge. Even members of the House of 
Lords find themselves called upon to make decisions 
about radioactive fall-out and overheatmg during 
supersonic flight and the strontium content of bones. 
Dare I suggest that, in order to be a gentleman 
nowadays, one has to be something of & technologist ? 
But technology alone will not make a modern 
gentleman. It is nothing new to suggest that tech- 
nologiste should know something of the humanities. 
I want to go farther; I want to suggest that oertain 
of the humanities are an integral part of technology. 


‘Technological humanism’ is not just a rhetorical 


phrase: it has genuine content. 

For technology is mseparable from men and com- 
munities. In this respect technology differs from 
pure scienoe. It is the essence of the scientific method 
that the human element must be eliminated. Con- 
trary to the assumptions of some people, science does 
not di with values ; but it does eliminate the 
Sag aie Ee ut It concerns 
itself only with phenomens upon which all qualified 
observers agree. It describes, measures and classifies 
in such a way that variation due to human judgment 
is eliminated. 

Unlike science, technology concerns the applica- 
tions of science to the needs of man and society. 
Therefore, technology is inseparable from humanism. 
The ona Eun an, vo his meek m Beinn propia 
whether he 
the civil engineer who builds a road into a new 
territory in tropical Africa. He may assert that it is 
not his business to take ito account the effect his 


, road will have on primitive villages up-country ; but 


his road is in fact & major in social 
&ubhropology. He does not need to be a professional 
anthropologist, but he cannot afford to be utterly 
ignorant of the implications of his work. He is a 
technologist, not & scientist : the social con- 
sequences of his are therefore an integral part 
of his profession. 
Long ago, in “Science and the Modern World", 
A. N. Whitehead 
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18 an organism exhibiting a variety of vivid values. 
What we want to train is the habit of apprehending 
such an organiam in ita completeness”. 
The hab of apprehending a tn tis 
completeness: this is the easence of technological 
humanism, and this surely is what we ahould t 
an education in higher teohnology to achieve. How 
18 it to be achieved ? Nmety years ago, when Thomas 
Henry Huxley was giving evidence before a Select 
Oommittee on Scientifi¢ Instruction, he poured soorn 
on the universities because they made literature and 
grammar the basis of education and (as he put it) 
Lu Roda pue Mool ea een ches liberality 
when they a few brta of science on the outside 
of the fabric’. It will not do for us, ninety years 
later, to reverse the process and to plume ourselves 
upon our liberality when we stick a few bita of the 
humanities on the outaide of the fabric of higher 
technology. It should be our business in higher 
technological education to persuade studente that 
they cannot practise technology without continually 
reflecting upon its social implications, and that some 
understanding of the humanrties is essential to this 


amusement. But if the studies the 
social and economic history of the Industrial Revolu- 
tion; if he learns how the making of ron followed 
the forests across Europe until coal replaced char- 
coal; if he realizes how minmg and the building of 
railways and canals stimulated the study of geology, 
amd how this m tum brought men face to face with 


undergraduate course, secured either by cutting some 
subjects down or by lengthening the course. Since 
Britam is about the last country in the world to 
attempt to tram technologists in three years fram the 
post-intermediate stage, I would not regard this as a 
very grave obstacle. It involves a little more money. 
Since it costs 246,000 to train & bomber pilot and 
about £1,500 to train a technologist, I would not 
regard some additional cost as a grave obstacle 
either. It involves some newly designed courses 
which are within the capacity of lecturers normally 
to be found in faculties of arta, law and economics. 
Here are some examples of the choice of courses 
these lecturers might offer to technology studente: 
(a) & course on ethics and jurisprudence, with some 
discussion of the principles of law and justice (such 
ae might be given by a philosopher); (b) a 
course on industrial and social history of Europe 
sinoe the seventeenth century, with emphasis on the 
social effecta of technological change (such as is 
already offered at the Dutch Institute of Social 
Studies at The Hague); (c) a course on political 
theory, political institutions and the history of guilds 
and trades unions (this would be an ity for 
medieval as well es modern historians); (d) a course 
on industrial psychology ; (e) a course on sociology 
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and social gy ; (f) & course on the history 
of technology, i ding readings from the classics of 
scienoe and technology (this might go some way 
toward meeting one oriticiam of all present courses 
on technology, namely, that it is possible to get a 
first-claas honours degree without ever having read a 
work of genius); (g) & course on linguistics and 
communication (a development of some of the 
material contributed to the Communication Research 
Centre at University College, London). 

All industrial peoples have to solve & great problem 
in human ecology, namely, how to adapt themselves, 
through the second channel of inheritance, to the 
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social climate which is being created by modern 
technology. ‘Technologists have a special respons- 
ibiltty to solve this problem for themselves and to 
reflect on ita implications for their fellow citizens. 
The solution for technologists lies through the 
inheritance of education they receive. The appro- 
priate education for higher technology should be one 
which does for contemporary civilization what our 
traditional classical education has so successfully 
done for the civilizations of Greece and Rome. 

1 Report of the Royal Commission on the Untversity of Oxford, 1852. 


"do Wits, N., “Soviet Professional Manpower" (Washington, 1955), 
2 “Liberal Bdnoation in a Technical Age” (London, 1956). 


CHEMICAL TRANSMISSION ỌF NERVE IMPULSES IN 
VERTEBRATES AND INVERTEBRATES 


EGINNING with the presidential addrees of Bir 

Lindor Brown on the subject of chemical trans- 
mission ab nerve endings, Section I (Physiology and 
Biochemistry) of the British Association, at the recent 
meeting in Dublin, devoted its first two seasions to 
many different aspects of this problem. The presi- 
dent's address combined a simplicity of language 
with & remarkable amount of information about the 
intricate mechanisms which are concerned in gan- 
glionio and neuro-effector transmissions. The next 
speaker (Dr. Catherine O. Hebb, Agricultural Research 
Council, Cambridge) dealt specifically with the occur- 
rence of cholinergic nerve fibres in the central nervous 
system. These have been identified by the distribution 
of enzymes controlling acetylcholine metabolism. As 
a beakground for this study, evidence was cited 
to show that choline acetylase and aoebyloholine 
exist together in the same tissue particles or 
organelles, which are probably not the mito- 
chondria. This distribution of scetylcholine is in 
agreement with ideas expressed earlier by Kata and 
his oo-workers. ` 

The immediate relevance of this work is in showing 
that the distribution of choline acetylase is probably 
the most reliable guide to the distribution of cholin- 
ergio neurones. In the central nervous system, these 
are to be found in sensory pathways aa the second- 
order neurones ; in the case of the visual and auditory 
pathways, they form the fourth-order neurones as 
well Other points emphasized were that all the 
afferents to the caudate nucleus in man as well as 
other mammals appear to be cholinergic, that no 
finally that the proportion df cholinergic neurones 
has become greatly reduced in the cerebral neocortex 
as ib has enlarged during the course of the evolution 
of the higher mammals. 

Dr. H. Blaschko (Oxford), who followed, described 
the very complex metabolic route which leads 
ultimately to the formation of noradrenalme and 
adrenaline. Not all the enzymes concerned in the 
necessary transformations are as yet known, but the 
past few years have seen very considerable progress 
in identifying the of these two amines. 
One of these is dopamine, and the point was made 
that in view of the large amounts of this substance 
which are stored in adrenergic nerves it could have 
some function other than as a precursor of adrenaline 
and noradrenaline. 


The second part of Dr. Blaschko’s talk concerned 
the tissue storage of adrenaline and noradrenaline. 
This oocurs in tissue organelles (separate fram one 
another), which are typical of adrenal medullary or 
other chromaffin tissue and which ‘are characterized 
by their high density. They oen be distinguished 
from the mitochondria as they contain none of the 

enzymes. 
feature of this storage is that the 


Be! uci 

in 

organelles con ing the two amines also contain 
triphosphate in amounts which would be 
(1 mol. adenosine triphosphate to 4-5 mol. 
amine) if all of the amine present is bound to the 
triphosphate. 

It could be that the eventa set in tram by the 
arrival of & nerve stimulus lead through the activity 
of adenosine triphosphatase (also abundant in the 
adrenal medulla) to breakdown of the adenosine 
triphosphate and henoo to the release of the stored 
adrenalme or noradrenaline. 

Beginning the second session, held jointly with 
Section D (Zoology), Dr. D. B. Carlisle (Marine 
Biological Association, Plymouth) spoke about his 
search for the identity of the transmitter which is 
released fram the pericardial organs of the orab's 
heart. i on other Crustacea also con- 
tributed to his conclusions. The nature of the peri- 
cardial organs of the crab has only become apparent 
in the past few years; it appears that they consist 
largely of efferent nerve endings, and these lie wholly 
mnmersed in blood in the pericardial space. The 
material which they release can be detected down- 
stream to them in the blood flowing into the heart. 
On the isolated heart of the edible crab, the active 
material obtamed either as an extract of the peri- 
cardial organs or from the blood flowing away from 
them increases both the amplitude and frequency of 
the beat ; while in the spider crab increased amplitude 
is oombined with slowing of the heart-beat. Of a 
number of cardiac stimulants tested, only 5-hydroxy- 
trypbamine came near to ing these responses 
precisely ; other evidence, however, including paper 
chromatographic is, indicated that the material 
was not likely to be 5-hydroxytryptamine. Instead, 
there are various pointers to suggest that 5,6-di- 
hydroxytryptamine is the transmitter. While this 
view has nob yeb been tested beyond doubt, ib pro- 
vides the best explanation of all the experimental 
evidenoe now &t hand. 


adenosine 
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Dr. O. F. Hutter (University College, London) 
was concerned with the mechanisms which underlie 
cardiac inhibition by acetylcholine or vagal stimula- 
tion. He showed first, by means of recordings from 
intracellular electrodes, that the cardiac action 
potential (accompanying systole) in pacemaker fibres 
is curtailed or abolished by the inhibitory stimulus. 
The apes is that the membrane resistance of 
sinus fibres is lowered by acetylcholine; this is 
indicative of & change in permeability to ions that 
normally contribute to the resting potential. Both 
chloride and potassium ions may be involved, but 
experiments with radioactive isotopes indicate that the 


choline brings about these effecte by acting on specific 
receptors which are abundant in the regions of the 
pacemaker and probably, too, at the atrio-ventricular 
node; but are absent from ventricular and Purkinje 
tissue. 

The problem of inhibition by a chemical trans- 
mitter was also dealt with by Dr. P. Fatt (University 
College, London), who pointed out the analogies 
existing the specific inhibitory fibres of some 
crustacean muscles and the fibres which inhibit dis- 
charges from the anterior horn cell of the mammal. 
Analysis of i ts done earlier with Prof. B. 
Katz on the effecta of combined stimulation of the 
inhibitory and excitatory fibres has led them to 
conclude that the transmitter .of the inhibitory 
impulse acta (1) competitively to displace the exoit- 
story substance from the tissue receptors, and (2) by 
& direct action on the membrane. 

Dr. Fatt considered that the same ideas could be 
applied in explanation of the inhibition of the 
anterior horn cells of the mammalian spinal card. 
In an analysis of this inhibition he showed that the 
electrical change (whether in the direction of hyper- 
or de-polarization) is conditioned by the level of the 
negative potential of the cell above its resting value. 
Similarly, experimental increase in the intra-cellular 
chloride ions reverses the h: larization response 
to one of depolarization. Sulphate ions are inactive in 
this respect. Dr. Fatt’s conclusion was that inhibition 
of the anterior horn cell is due to an imcrease in 
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permeability to chloride ions. Whether permeability, 
to potassium ions is also affected is difficult to 
determine. In crustgcean-muscle, however, it appears 
that the permeability to both potassium and chloride 
ions is affected. In a later discussion, Dr. Fatt said 
that the inhibitory substance concerned in these 
effecta might be Y-amino-butyrio acid, since it has 
been reported by other workers that “this is the 
inhibitory substance of crustacean muscle and it also 
has inhibitory effecta on the vertebrate central 
nervous system. In a preliminary experiment he had 
himself found that y-amino-butyric acid does reduce 
the membrane resistance of crustacean musclo fibres, 
thus supporting the suggestion that ib may be the 
inhibitory transmitter. Dr. Hutter made the point 
that this substance is an anion, which may in some 
way account for the fact that it increases membrane 
permeability to chloride ions, whereas acetylaholine, 
which is & cation, does not. ' 

Dr. J. 8. Gillespie (University College, London), in 
the concluding paper, described his experiments to 
determine the rate of liberation of noradrenaline 
from the sympathetic fibres innervating the spleen. 
The chief interest of his communication was that it 
Provided evidence showing that relatively large 
amounts of noradrenaline are taken up by the tissue 
receptors. This effect is unmasked by the adminis- 
tration of agents which block the receptors. With 
this treatment it is possible to demonstrate the 
release of noradrenalme from a number of other 
sympathetic nerves, whereas in the absence of 
blocking agenta it is only from the splenic nerve 
effluent that detestable amounts of noradrenaline 
can be recovered. ' 

One of the interesting features of these two sessions 
was the great diversity of techniques whioh had been 
employed by the various authors. It was interesting, 
too, to reflect how much more important the concept 
of chemical transmission has become in the past few 
years and how much more widely it is now applied. 
Certainly it is no longer & which is under- 
stood by the few and ignored by most physiologists. 
Instead it seems to have become a meeting point for 
physiologists whose interesta are otherwise entirely 
diverse. CATHERINE Hass 


RADIATION AND- BIOLOGY 


N September 9, in Dublin, Sections D (Zoology), 

I (Physiology and Biochemistry) K (Botany) 
and M (Agriculture) of the British Association c 
a joint seasion under the chairmanship of Prof. D. G. \ 
Catcheside, on radiation and biology. 

Mr. J. L. Putman, of the Atomic Energy Research 
Establishment, Harwell, opened the session with a 
paper entitled “The Physical Basis of Radioactivity’. 
In it he reviewed the development of the subject in 
the sixty-one years since '"s discovery, 
toushing upon some of the modern applications of 
radioactive materials. His talk was essentially an 
introduction which lucidly prepared the way for the 
papers which followed. 

The paper read by Mr. R. N. K. Whitehouse, of 
the Plant Breeding Institute, Cambridge, was entitled 
“Radistion-induced Mutations in Crop Improvement”. 


It was both a review and aasesament of the progress 
that has been made, and an attempt to forecast 
what the future may hold. To assess the value of 
radiation as a source of new mutation, it is necessary 
to consider what progress might have been made 
without it, by the classical methods of the plant- 
breeder, namely, selection with or without hybridiza- 
tion. It is perhaps not realized sufficiently often that 
exposure to radiations can only induce new genetic 
variability ; by far the greater part of any plant- 
improvement programme, whether based on natural 
or on induced variability, consiste of the subsequent 
breeding and selection. 

‘Mutation breeding’? has been used with three 
classes of crop plant: self-pollinators, oroes-pollin- 
ators, and plante that normally reproduce vegete- 
tively. It is among the self-pollinators, whioh are 
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7genetic&llp homozygous, except at looi at which 
mutation hag occurred m recent generations, that 
' selection without mutagenic treatment may be 
expected a priori to be least affective ; and in point 
of fact ib is with this clase of plant that mutation 
breeding has been most used. Very few mutation- 
bred strains have yet reached the market, but this 
is partly because insufficient time has elapsed. In 
Bweden, two mutent strains of barley with valuable 
new characteristics are now being multiplied for 
marketing: one has short straw and the other is 
both early and short-strawed. Strains with improved 
straw strength and mildew resistance have been 
reported from Germany and Austria, and one of 
these is now being multiplied for tho market. Rust- 
resistant wheat and osta have been reported from the 
United States. Among non-cereal crops, a cooking 
pee with improved yield has already been marketed 
in Bweden, and improved peanuts are being developed 
in the United States. It is too early yet to assess the 
full value of the method with planta which are 
normally self-pollitating, but ıt is quite possible 
that ite main value may yet prove to be in combina- 
tion with hybridization of such planta. 

Crogs-pollmators commonly have such an ebun- 
dance of genetic variability available that the plant- 
breeder haa not often considered ib necessary to 
increaso ib by irradiation. However, mutation 
breeding has been used sucocesafully in Sweden to 
provide strains of white mustard and of rape with 
increased oil content, and is now being used with 
various other plants, including sugar-beet. For the 
third main class of plant, those normally reproduaing 
vegetatively, there have been no reporta yet of useful 
induced-mutant strains. Work on fruit trees is in 
progreas in the United States, Sweden and Germany, 
as well as England ; one of the difficulties is that the 
breeder is dealing with an irradiated population of 
cells, a8 in & woody shoot, and there may be differen- 
tial viability between the normal and mutant cells, 
with subsequent elimination of the latter. Repeated 
cutting back of new growth, thereby stimulating 
the growth of dormant buds, ma&y, however, help to 
overcome this. s 

Looking into the future, Mr. Whitehouse visualized 
the conditions under which the use of radiation- 
induced genetic variability may prove valuable. 
Ho listed five : (1) where it is desired to add a singlé 
character to a delicately balanced genotype, as with 
Tust resistance in cata ; (2) in vegetatively propagated 
planta, where sexual reproduction will destroy the 
characteristios of thp variety ; (8) where a deatrable 
gene is known to exist, but is unobtainable for 
biological geographical or political reasons; (4) to 
extend the range of variability of a variable character 
in a sexually reproducing plant ; (5) in special pro- 
blems such ag b ing close linkage 


. As a hospital physicist, he reviewed 
firad the history of radiation protection measurea, 
from the recommendations of ihe British X-Ray 
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and Radium Proteotion Committee, thirty-six years 
ago, to the recent recommendations of the Inter- 
national Commission on Radiological Protection. 
Present-day protection procedures are based largely 
on knowledge gained through unwitting malpractice 
in the past: uranium miners who developed lung 
cancers, dial-painters who licked their paint-brushos ' 
and afterwards developed bone cancers, and radio- 
logista who developed skin cancers or leukemia, all 
contributed to the knowledge an which present-day 
safety precautions depend. Dr. Trott described and 
illustrated some of the means of controlling the 
radiation environment and measuring the radiation 
which reaches the human body: space monitors, 
fim badges, counters, glove-boxee, lead and oon- 
crete shielding, and all the paraphernalia of a 
radiation laboratory. The success of such methods, 
if rigorously applied, is shown by the fact that none 
of the staff of the United Kingdom Atomio Energy 
Authority receives more than the maximum permis- 
mble dose of radiation, as defined by the International 
Commission on Radiological Protection, and 90 per 
cent receive only up to one-tenth of the permiasible 
mInaximum. . 

Clinical applications of radioactive isotopes are 
Increasing rapidly ; they find use both in diagnosis 
and in therapy. In diagnosis, very small quantities 
of short-lived isotopes are injected into or ingested 
by the patient, and their course ia followed by meana 
of very sensitive radiation detectors, especially 
scintillation counters. Sodium-24 has many applica- 
tions in studies of blood circulation; iodine-181 in 
thyroid disorders ; chromium-151 in the measurement 


: of red cell volumes ; and cobalt-58 in the diagnosis of 


pernicious enemis. 

Radioactive isotopes for use in therapy may be 
applied externally or internally. Before the War, 
the only established practices involved the use of 
solid sources containing radium or radon, a technique 
suggested Bo long ago as 1908 by Alexander Graham 
Bell. The availability of artificially active isotopes 
has greatly extended the range of practice. For 
external irradiation there are now beams from 
teleourie cobalt-60 and csxium-187 sources. Materials 
for internal solid sources and applicators now include 
strontium-90, tantalum-182 and gold-198. Radio- 
active gold may be used also in colloidal form, in 
whioh it remains localized m the body oavitiea or 
tumours. Materials for transport to the tumour site 
in solution inolude iodme-181, which ia localized in 
the thyroid and used for therapy of thyroid tumours, 
and phoephorus-82, which is now widely used in tho 
treatment of polycythsmia vera. The use of arti- 
ficial radioactive isotopes in therapy is & fleld in which 
rapid advances are bemg made; 


ee ee ourselves presented 
with & correspondingly rapi vanoce in observations 
of radiation carcinogenesis; the clinician and the 
health physicist must form an indtvisible team. 
The fourth paper in the symposium was also on an 
aspect of radiation protection: Dr. T. O. Carter, of 
the Medical Research Council's Radiobiological 
Research Unit at Harwell, spoke about the genetic 
hazards of radiations under the title “Ionizing 
Radistions and the Socially Handicapped”. There 
are two approaches to the problem of genetic damage 
to man: the synthetic and the analytical In the 
synthetic approach an attempt is made to estimate 
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(a) the number of gene loci in & human haploid set, 
(b) the rate of induction of mutation per gene per 
röntgen exposure, and (o) the average number of 
mutant genos loat per 'genetio death’. For a popula- 


~ tion in genetio the rate of acquisition of 
mutent genes, by us or induced mutation, 
must be to the rate of elimination by genetic 


death. Hence the number of genetic deaths induced 
by & given radiation exposure can be calculated if 
(a), (b) and (o) are known. The difficulties of estimat- 
ing (a), (b) and (c) for man are, however, so great that 
some alternative approach is desirable. 

The analytical approach has four stepe. It starte 
with an estimate of the number of handicapped indi- 
viduals in a human population. In Great Britain, for 
example, there are about 250,000 diabeticos, 210,000 
oo i malformed, 170,000 mentally ill, 106,000 
blind and 23,000 deaf-mutes, All these conditions, 
among many others, are known to have some genetic 
element in their mtiology, and the second step iB to 
estimate its magnitude; thus about half the blind 
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natural radiation dose received per generation by 
man—about 3 r. ip Great Britein—end the dose 
(‘doubling dose’) required to induce mutation equal to 
the spontaneous mutation. There are several linee 
of evidence that the latter may be about 30 r., in 
which case about one-tenth of human mutation is 
due to natural radiations. The fourth step is to 
agseas the extent by which modern practices have 
increased radiation exposure. For Great Britain a 
lower limit only is known; the total is at least 0-7 r., 
almost all of which is due to diagnostic radiology. 
Reporte from Sweden and the United States have 
Pee utr nae ede pa r. respectively. 
the Swedish figure is applicable to Great Britain, 
-the additional is about equal to the exposure 
from natural tions, and the human mutation- 
rete in Britain will have been raised in the past sixty 
years by about 10 per oent. In that event the 
genetic component of the handicapped group of our 
population will eventually, if exposure continues st 
the present rate, rise by about 10 per cent algo; 
this would imply an additional 5,800 blind, 1,500 
deaf-mutes, etc. These estimates are 
rough; their justification lies in the fact that in 
deriving them some of the gaps im present-day 
knowledge sre exposed; they show some of the 
places where additional research is needed. 
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PROBABLE EVOLUTIONARY RELATIONSHIP OF SEROTONIN 
AND INDOLEACETIC ACID, AND SOME PRACTICAL 
CONSEQUENCES THEREFROM 


By Da D. W. WOOLLEY* 
Rockefeller Institute for Medical Research, New York, New York 
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LTHOUGH the natural growth hormone of 

plante (auxin) has long been known to be 
*-indoleaoetio acid, the hormone of similar chemical 
structure in the animal world has just recently come 
to light. The first purpose of this communication is 
to point out that serotonin (5-hydroxytryptamine or 
5-hydroxy-3-indoleethylamine) is possibly the coun- 
terpert in animals of &uxin in planta. 

The structural resemblance of serotonin to auxin 
is clearly evident (Fig. 1). The fact that one is an 
acid whereas the other is the corresponding base 
which has been hydroxylated may suggest that in 
the course of evolution the usefulness for specific 
purposes of the indolio structure has long been 
recognized by Nature. In planta, in which the cell 
sap is usually acidic, the acid (that ia, 
auxin) has been evolved, whereas in animals, 
in which the juices are usually somewhat 
alkaline, the corresponding bese has proved 
to be more useful. In’both situations the 
hormone would exist predominantly un- 
ionized. This may be of great importance in 
the physiological functioning of these oom. 
pounds. If indoleacetic acid were the form 
used by animals, it would exist almost ex- 
clustvely as the ion at the pH of post cells. 


* With the teohnioal assistance of Sara Kaufman and 
Hinora Van Winkie. 


One wonders why auxin and serotonin differ also 
by a hydroxyl group. As & matter of fast, in several 
of the lower vertebrates serotonin does not seem to 
occur. Hrs and Vialli have shown! that, 
instead, the unhydrorylated compound, namely, 
tryptamine (S-indoleethylamine), is present. Why 
then have most higher vertebrates added the hydroxyl 
group to form serotonin instead of just using 


mye ? 

erhaps part of the reason is to be found in the 
oom: ization of the bodies of higher animals 
with respect to serotonin". It has been shown? that 
when serotonin is given peripherally to & mammal, it 
does not pass in measurable amount into the brain. 
What the brain needs of this hormone it makes for 


2,4-Dichlorophenoxyacetio acid 


Fig. 1 
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itaelf, and what the periphery needs it makes for 
iteelf. The behaviour of an animal, and presumably 
therefore ita mental state, is influenced by changes 
in the serotonin-cantent of the brain**. Because this 
hormone is being formed at a variable rate in the 
periphery, as, for example, it is Increased when blood 
platelets are the animal’s behayiour as 
controlled by the brain would be constantly at the 
mercy of these fluctuations in peripheral serotonin if 
there were free passage of it from periphéry to brain. 
It is possible that the insertion of a hydroxyl group 
into the molecule is a device which haa been evolved 
for the passage of serotonin from blood to 
brain. It is well known that various phenols enter 
and act upon the central nervous system less readily 
than do the compounds which either 
are not hydroxylated, or which have the phenalio 
group by canversion into & methyl ether. 
It therefore represent an evolutionary gain to 
an animal thus to be able to protect its brain (and 
its behaviour) against the fluctuations in peripheral 
serotonin. Be this as it may, the fact is that m most 
higher animals which have been investigated, sero- 
tonin, and not ine, occurs, although injected 
tryptamine exhibita many serotanin-like properties. 
In some of the lower forma one finds either both 
compounds, or, occasionally, just tryptamine. The 
reasons why this should be so can only be guessed. 
If serotonin is the counterpart in the animal world 
of 3-indoleacetic acid in the plant world, then we 
might possibly expect to find some similarity in the 
baaio biochemical roles of these two substances. We 
need not necessarily require that this be found if we 
follow. Deria e onran distur thai tha prbcems 
of natural selection old equipment is frequently put 
to new uses. Nevertheless, if a common role for 
serotonin in animals and auxi in plante were to be 
found, it would lend support to the thesis of this 
communication. Actually, although the biochemical 
roles of neither substance are understood, enough is 


known to suggest that perhaps they do have much 


in common. 

Indoleaoetio acid causes plant cells to grow, that 
is, to elongate, because it moreases the uptake of 
water. Many recent studies have that the 
hormone changes the permeability of the plant cell 
wall, and that the uptake of water is to be ascribed 
to this action (see, for example, ref. 7). Several 
studies also suggest a relationship of this effect to 
the passage of magnesium ions and possibly other 
metallic ions. 

Lees is known about the action of serotonin because 
it was discovered so recently; but yet there are 
studies which suggest that it may have much to do 
with permeebility. In this light the experiments of 
Pickles and fButeliffe* are of interest. They found 
that serotonin (or indoleacetio acid) changed the 
permeability of the cells in slices of beetroot so that 
the red pigment was released into the surrounding 
medium. By contrast, there was retention of sodium 
ions. There is as yet no evidence that serotonin 
occurs in beete, but it has been detected in at least 
one plant, namely, *. Among tbe fungi!* and 
in the cohoba been", N,N-dimethylserotonin, or 
, bufotenin, has been proved to exist by actual 
isolation. 

When one turns one’s attention to the functions 
of serotonin in animals, one sees first that the out- 
standing property of this hormone is to cause smooth 
muscles to contract. Does this action depend upon 
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changes of cell permeability ? Although practically 
nothing is known about the biochemical reasons why 
serotonin, or for that matter, why adrenalin or 
acetylcholine, makes muscles contract, the ideas and 
experiments of Caspo™* on the actions of some of 
these hormones on muscles warrant attention. Caapo 
points out that hormones such as adrenalin or acetyl- 
choline do not cause isolated filaments of actomyosin 
to contract. The only substances which contract 
these fibres are calcium or magnesium ions in the 
presence of adenosine triphosphate. Perhaps, then, 
the action of hormones such as acetylchalme is to 
make the membrane of the muscle cell wall permeable 
to these ions. One could think about serotonin in & 
similar fashion, as ing & special valve (not the 
same as the valve o by acetylcholine) which 
admits such ions to the muscle cell. This is, of 
course, merely a working hypothesis. Nevertheless, 
data exist which show that serotonm given to 
whole animals does cause the retention of metallic 
ions such as sodium ions!*, although the site of this 
action and its mechanism are not understood. Such 
findings prompt one to study the effects of serotonin 
on ility of animal cells. 

we pursue for a moment the ides that serotonin 
is to the animal some of the things which indoleacetic 
acid is to the plant, then some consequences of 
practical importance soon appear. The striking lack 
of specificity of chemical structure needed for 
plent-gfowth activity is well known.  Indoleaoetio 
acid, which is expensive to make, can be replaced by 
such cheap compounds as 2,4-dichlorophenoxyacstic 
acid and by many others. Although 2,4-dichloro- 
phenoxyacetio acid acta like indoleacetic acid in some 
teat systems, in others it acts antagonistically to the 
hormone. Concentration is also an important variable 
in deciding ite effects on a given plant tissue, and 

inly it does not mimic in all respects the actions 
of the natural hormone. Nevertheless, the use of 
2,4-dichlorophenoxyacetic acid and similar oom- 
pounds as herbicides is intimately linked to the 
ability of these relatively cheap chemicals to react 
with the plant cell receptors which normally appear 
to unite with mdoleaoetio acid. 

If our concept is correct, we would expect the 
amines corresponding to 2,4-dichlorophenoxyacetio 
acid and ita relatives to be able to do in animal tissues 
some of the thmgs which serotonin normally does. 
We would expect these amines to act like serotonin 
on some tissues and perhaps to act as specific 
antagonista of serotonin on others. We would expect 
qualitative differences between serotonin and these 
phenoxy compounds on thoge tissues for which the 

mimic the hormone. Finally, the relation- 
ship of structure to activity among the phenoxy 
ooripounds might parallel in animal tissues what is 
known from studies with plante. We might thus 
anticipate that 2,4-dichlorophenoxyethylamine would 
be more active on animal tissues than a para-sub- 
stituted congener. In the plant world, 2,4-dichloro- 
phenoxyacetic acid usually proves to be more active 
than a congener such as p-chlorophenoxyacetio acid. 
These expectations have all been reelized. Their 

significance is akin to the practical reasons 
or the use of 2,4-dichlorophenoxyacetic acid. Sero- 
tonin and its antimetabolites have come into prom- 
inence recently as potential drugs for the treatment 
of several diseases of man?41*, It may be that some 
of these readily available and cheap compounds which 
have_now been shown to act as &ntiserotoning, or like 
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Table 1. AOTIYTTY OF VARIOUS PHENOIYETHYLAMINES 18 PrO- 
AND ANTI-HEROTONIN 
Phenoxyethylamine Serotontn-IIke Antiserotonin 
hydrochloride potency* potencyt 

2,4-Diohloro- 1 150 
2,4,6-Triahloro- 10 100 
qc H m 
2,6- - 0-5 90 
3,4,5-Trimethoxy- 1 200 
* Measured on olam heart and 

Peha rm pa, expressed as a percentage of tho 


T Measured on rab uterus and expressed as the quantity of compound 
Shin Sree pin rS eye meen 
on 


large-scale operations, the phenol was condensed with 
ethylene bromide, and the resulting phenoxyethyl- 
bromide was aminated with alooholic ammonia. Since 
all these methods are well enough known to be 
standard procedures in organio chemistry, they need 
not be described here in detail. Buffioe it to say that 
the use of sodium ethoxide in absolute ethanol for 
the reaction of the phenols with the chloroacetamide 
or ethylensbromide was necessary in most cases. The 
hydrochlorides of the final amines were crystallized 
from aloohol by the addition of ether. 

To test for serotonin-like activity the heart of the 
clam Venus mercenaria was used as described by 
Welgh!*. Quantitative comparison of each co 
with serotonin was made on a number of individual 
hearts and results were averaged. These resulta are 
summarized in Table 1. The serotonin-like activity 
of these phenoxyethylamines was qualitatively 
different from that of the hormone itself. The 
response to serotonin (that ia, the increased amplitude 
of beat of the heart) developed very soon after 
application of the hormone. With the phenoxy 
compounds the response was slower, and it was 
usually necessary to wait for about fifteen minutes 
before the maximal effect was seen. It then proved 
rather difficult to wash the heart free of these oom- 
pounds. The 3,4,5-trimethory compound was 
especially difficult to wash out. The 2,4-dichloro- 
phenoxyethylamine was interesting in that, although 
with most hearts it had about 1 per cent of the 
potency of serotonin on & weight basis, some hearts 
were found for which it was much more active. us 
in one it showed 80 per cent of the activity of sero- 
tonin, and in another 10 per cent. These values 
compare surprisingly well with the relative potencies 
of 2,4-dichlorophenoxyaoetio acid and indoleeoetio 
&oid in Bome planta. 

The clam heart method was selected for the teats of 
serotonin-like action because recent experience has 
abown. that such invertebrate tissues frequently will 
reveal serotonin-like activity in several structural 
relatives of the hormone, whereas mammalian tissues 
such as isolated rat uterus or sheep carotid arteries 
show such compounds to be only antimetabolites with 
no serotonin-like effocte*!5:!*, ° Presumably the 
receptors for serotonin differ in the degree of 
specificity required to actuate them (cf. ref. 16). 
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One may ask whether the effect of the phenoxy- 
ethylamines waa really gerotonin-lfke or whether any 
arylalkylamine would show such activity. To answer 


The tests with isolated -rat uteri were performed as 
described earlier from this laboratory’. The resulta 
are summarized in Table 1. On this tiasue none of 


the compounds showed serotonin-like activity, but’ 


instead all proved to be antiserotonins. Their action 
in this latter was quite specific, as shown by 
the fact that they did not antagonize the action of 
acetylcholine on this organ. Just as in the testa with 
the clam heart, several of the analo es, especially 
the 3,4,5-trimethoxy one, exhibi & prolonged 
action on the uterus in that even after many washes 
the tiasue did not respond to serotonin. Ite responsive- 
ness to acetylcholine, however, was nob impaired. 
The antagonism between serotonin and one of 
the analogues, namely, 2,0-dimethoxyphenoxryethyl- 
amine, was studied over & range of concentrations of 
the hormone in order to find whether or not it was 
competitive. It was found to be so. 

These compounds were tested for ability to act as 
antimetabolites of serotonin in living animals, because 
it is well known that many antagoniste which are 
effective on isolated tissues fail in the living animal. 
Prevention of diarrhwa in mice injected with 
5-hydroxytryptophan was the test". The 2,4di- 
ehlorophenoryethylamine at 2 mgm. per mouse was 
inactive in this test. The 2,6-dimethoxy compound 
was active in prevention of the diarrhea, but the 
most potent substance was the 3,4,5-trimethoxy 
derivative. Perhaps the irreversible nature of ite 
antiserotonin action as described above contributed 
to ita effectiveness (cf. ref. 14). 

One prediction that was made from the experiences 
in plante with congeners of 2,4-dichlorophenoxy acetic 
acid was not borne out in the testa on animal tissues 
with the present phenoxyethylamines. Foster ei al.l 
have stated that, when a pheroxyacetie acid is sub- 
stituted in both the 2 and 6 positions, it shows in 
plants no hormonal activity; instead, only anti- 
mdoleacetic acid activity is found. One might expect, 
this situation also to apply to the animal tissues 
treated with these phenoxyethylamines. This did not 
prove to be so. Substitution in both positions 2 and 


6 did seem to enhance potency as an antiserotonin ' 


when tested on the rat uterus, but it also moreased 
(or at least did not abolish) serotonin-like activity for 
the clam heart. However, it is not so surprising to 
see this one difference as it is to witness how many 
of the results with plants are borne out by the 
findings in animal tissues. 

The lack of specificity of a aa du Castes for 
plant-growth hormóne activity is i one of 
the striking features which one must bear in mind 
when thought is given to the concept of extrame 
specificity of biological reactions. Such concepts of 
specificity have enjoyed & golden age of acceptance, 
especially when the resulta with the water-soluble 
vitamins seemed to bear them out so well The 
mental picture based on these concepts is being 
challenged or modifled more and more in the light of 
such phenomena as the lack of specificity of indole- 
acetic acid and of the cstrogenio hormones. We 
must now add serotonin to the list, because a number 
of compounds now exist which have bean shown to 
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possess actions like it if the test objects are properly 
chogen. Not go much beceuse & similar molecule 
such as tryptamine has the activity, but because 
something far removed such as 2,4-dichlorophenoxy- 
ethylamine does, the problem about specificity seeme 
urgent. 
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OBITUARIES 


Prof. Carl Stormer, For.Mem.R.S. 


We regret to announce the death, on August 18, 
of Fredrik Carl Mülertz Stormer, renowned for his 
observational and theoretical studies of the aurora 
borealis. He was born on September 3, 1874, at 
Skien, Norway. He attended the University of Oslo 


(then Kristiania) during 1892-98. Later he studied at. 


Paris, 1898-1900, and also, as a Privaidovent on leave 
from Oslo, at Gottingen in 1902. In 1908, at the early 
age of twenty-nine, he became the professor of pure 
mathematics at Oslo; this post he filled for the 
Temainder of his official career. Between 1895 and 
1903 he had published numerous mathematical 
pepers, on series, the theory of numbers, and the 
theory of functions. 

But in the year of his professorial appointment, his 
colleague, Prof. K. Birkeland, showed him & series of 
"beautiful ta on the movements of cathode 
pags i Enan AOR techno E i 

a magnetized sphere or magnetic dipole. This event 
permanently diverted Stdrmer’s thoughts and re- 
search interest from pure mathematics to suroral 
theory. He knew that Poincaré had integrated the 
equations of motion of a charged particle in the fleld of 
eres te This, and the experiments by Birke- 

land, impelled him to study mathematically the 
ee eee UPBACENEDIUCIS B UON GELESEN ee 
ipole. 

In 1904 he published the first of & series of papers 
on such trajectories. He found first integrals of the 
equations of motion, from which he was able to draw 
valuable and illuminating mferences. The complete 
solutions required numerical integration. Over 
many years he made or organized such calculations, 
and found a great variety of paths; his papers on 
this subject were continued until 1950, and constitute 
a major part of his life’s work. 

A second major part of Stormer’s contribution to 
science began in 1009. He wished to compare his 
resulte with observation. For personal reasons he 
had mastered the photographic art, and he decided 
to apply his knowledge to auroral observation. His 
object was to determine the form and the position of 
auroras in , ther height and their 
location m plan. This required simultaneous photo- 
graphy from two or more well-separated sites, con- 
nected by telephone. The Norwegian postal authori- 


ties gave him special facilities for telephonic communi- 
cation, and he gained the aid of distant assistants. 
Thus he placed our knowledge of the situation of 
auroras on & firm foundation. Most of our present 
knowledge of this subject is due to him, though his 
example stimulated his Norwegian colleagues Vegard, 
Krogness and to add further valuable con- 
tributions. In 1918 Stérmer made an expedition 
tó Bossekop in northern Norway for such work near 
the auroral zone. Later, until almost the end of his 
life, he made similar studies in southern Norway. 

His observational and theoretical results are part 
of the permanen structure of auroral science, though 
an adequate theory of the aurora is still lacking. 
Stórmer's theoretical studies, being mainly oon- 
cerned with the motion of a single particle, ignored 
the essential interactions between the positive and 
negative charges that must together be involved in 
the production of auroras. Happily his theoretical 
studies found an important and unexpected field of 
applicetion—to cosmic reys. His speculations on 
radio echoes of long delay, which he associated with a 

ring current beyond the Moon’s orbit, 
cannot be regarded as established. 

He was quick to recognize new auroral features 
revealed by his photographic syntheses. The most 
outatanding of these was the siamese 
character of sunlit auroras. He made usable 
contributions to auroral ee oe in which field 
his colleague Vegard waa long ee ee 
He gave credence to reports of auroral soun 
by some of his most reliable colleagues. Hoe himself 
was a born observer, a true naturalist of wide interests. 
These included botany, the zodiacal light, mother-of- 
pearl clouds, and meteor trails ; to all these subjects 
he made substantial contributions. 


ae oe ee eae 
physics: it appeared with much success in six 


languages. 

In 1912, after Hale’s discoveries of solar magnetism, 
Stormer visited Pasadena as a research associate of 
the Carnegie Institution of Washington. This led 
him to write on solar vortices and tbe structure of 
the solar corona.* He gave many distinguished 
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lectures on the aurora in foreign countries, for 
example, at the of the Rice Institute, 
Houston, Texas, in 1918; at the Toronto meeting 
of the British Association in 1094 ; and at various 
British universities in 1930 and i947. After his 
Halley Lecture at Oxford in 1047, the honorary 
degree of D.Sc. was conferred on him ; he received a 
like honour from the Sorbonne. His last long journey 
was to the auroral conference at London, Ontario, in 
1951. In that year he was elected a foreign member 
of the Royal Society. 

In 1955 Stormer published '"Thó6 Polar Aurore", 
largely devoted to a valuable connected account of 
his own observations and theoretical studies on the 
subject. It is dedicated thus: ‘To my wife Ada, 
who never ceased to encourage me to work hard till 
this book was safely finished”. His happy marriage, 
during more than half a century, was blessed by many 
children, grandchildren and great-grandchildren. 

BvpNwY CHAPMAN 


Mr. M. F. W. Holland 


Taa announcement of the death of Michael Holland 
in north-west Greenland comes as a shock to many 
of the younger group now active in the lively 
land between geology, physical geography and glacio- 
logy. Brought up in the Pennine hill oountry near 
Maoclesfleld, Holland entered for a time at Birming- 
ham and later at Oxford, where he became & most 
active member of Bt. Peter's Hall A graduate in 
geography, he waa, like many of the post-war genera- 
tion, strongly attracted to the physical side, and 
under the direction of Dr. K. 8. Sandford proceeded 
to research and to present his thesis on the geology of 
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north-eastern Spitsbergen, based on the resulte gamed 
In three summer seasons. In 1956, he organized and 
led a party to the Sukkertoppen ice cap in weat 

some of the results of which are in course 
of publication. As a consequence of his work there, 
he was invited to join the International Geophysical 


under the leadership of Dr. Berge Fristrup. His last 
lettere deecribe with much verve the iride OEEO 
of survey and pit studies on which he and a younger 
Dane, Carsten Velsboo, were engaged at the time of 
their death, about July 18. On this day the weather 
maps show an unusually deep depression developing 
over the region, no doubt accompanied by an exoep- 
tional blizzard on the ice cap. It appears likely that 
in this region the local winds became abnormally 
strong. 

Holland was an extremely fine mountaineer and 
Tock-climber, of wide experience; a natural leader, 
he had original qualities of mind, perception and 
elegance. Like Watkins, his energy, organizing 
ability and unusual capacity as a fleld-inveetigator 
would undoubtedly have brought him to the forefront 
88 an exploratory scientist. His death in the service 
of international science is indeed a loss, the more so 
as the conduct of expeditions in the field now demands 
high standards of technique and scientific accom- 


‘plishment as well as exploratory hardihood. At the 


time of his death Holland had several papers in 
active preparation, and his friends hope to be able to 
assemble some of his material for publication. As a 
university teacher hia attractive personality and his 
work as Tutorial Fellow in Bedford College were 
greatly appreciated. Gorpon MANLHY 


NEWS and VIEWS 


Soll Microbiology at Rothamsted : 
Dr. H. G. Thornton, F.R.S. 


He was educated at 


Dr. Thornton has made many 
notable contributions in soil microbiology, a fleld 
which during this period bas come to recognition as 
8 distinct subject, and which owes much to his own 
‘researches and to his influence upon the large number 
of microbiologists who have worked at Rothamsted 
under his direction. Among the earlier investigations 
in soil microbiology were those on counting tech- 
niques, for which Dr. Thornton developed special 
media and methods and in which he pioneered, in 
collaboration with R. A. Fisher, the application of 
modern statistical methods to the elucidation of 
resulte. The study of the symbiosis of nodule bacteria 
and legumes was Dr. Thornton’s special interest and 
bas been notably advanced by his work on nodule 
anatomy and cytology, the concept of strain effective- 
ness in nitrogen fixation, and on various aspects of 
nodule origin and development? The resulta were 
applied to practical problems of seed inoculation, 


particularly of lucerne, and prior to 1929 cultures 
were issued to the farmers direct from his department. 
Other fields in which Dr. Thornton has worked have 
been the serology of nodule bacteria and the ecology 
of soil micro-organisms. He was also concerned in 
the original work on the selective toxicity and 
microbial degradation of the phenoxyacetio acids and 
their derivatives which led to the development of 
the hormone weed-killers. Dr. Thornton was elected 
to the Royal Society in 1941 and became foreign 
secretary of the Society in 1955; he ia an active 
member of & number of scientific societies and 
national and international committees oonoerned 
with microbiology. 

Dr. P. S. Nutman 


Dz. P. 8. Nurxan haa been appointed head of the 
Soil Microbiology Department, Rothamsted Experi- 
mental Station, in succession to Dr. H. G. Thornton ; 
he will take up his duties on October 1. Dr. Nutman 
took his degree in botany at the Imperial College of 
Science and Technology, London, in 1987, afterwards 
carrying out research under Prof. F. G. Gregory on 
the vernalization of cereals. He went to Rothamsted 
in 1989, and during the War took & leading part in 
the discovery and early study of the selectively 
phytotoxio action of 2.4.D (2: 4dichlorophen- 
oxyaoetio acid), which resulted in the practical 
use of this i à group of selective weed- 
killers. In 1858 Nutman was seconded for three 
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years to the Division of Plant Industry, Common- 
wealth Scientific and Industral Research Organiza- 
tion, in Canberra, where he set up the new research 
section on soil microbiology and initiated a number 
of, important linea of work. Nutman’s researches at 
Rothamsted and at Canberra have concerned the 
formation and functioning of nodules on legum- 
ious plante. He has shown that the number of 
nodules and their effectiveness in fixing nitrogen are 
controlled not only by the bacterial strain but also 
by genetically controlled factors in the host plant, 
different genes functioning at different ahd specific 
stages in the course of nodule development. He has 
also shown that nodule and lateral root initiation are 
correlated, and that their origin and growth are 
affected by inhibitors found in the apices of nodules 
and lateral roota, and by substances secreted by the 


roots 


Annals of Physics 


Own of the most recent additions to the now rather 
long list of new physics periodicals is the monthly 
Journal, Annals of Physics (New York: Academic 
Prees, Ino.) which commenced publication in April 
and of which the three numbers constitutang Vol. 1 
(8 dollars; single issues, 3 dollars each) are now 
available. Vol. 2 will cover the period July—December 
1957. Hach number contains some five to six original 
contributions of high standard and on widely different 
aspects of physica, but almost all ao far of a theoretical 
or mathematical nature. It is the stated intention of 
the editors, P. M. Morse, B. T. Feld, H. Feshbach and 
R. Wilson, that the Annals shall provide a medium 
for original work of broad significance, in which the 
author will be able to give attention to clarity and 
intelligibility, Bo that his paper may be read by the 
widest posaible group of readers. It is because they 
believe that opportunities for presentations of this 
kind are somewhat limited to-day that the new 
periodical has been started. It is difficult, however, 
to distinguish how the various articles in Vol. I 
differ from those to be found in other conventional 
physica journals, except perhaps that they are 
occasionally somewhat longer and some may be 
classed. as of semi-review character. The mtroduction 
of some papers on purely experimental or technical 
aspecta would help to make the Annals more attrac- 
tive to the general physicist. The format and 
presentation are excellent. All the contributors to 
Vol. 1 are members of laboratories in either the 
United States of America or Canada. 


Proceedings of the Physical Society 


Soom the beginning of 1949 the Proosedings of the 
Physical Sooisty have been published in two sections, 
Parts A and B, and these have been available for 
purchase separately. From time to time the Advisory 
Committee has altered the distribution of subjects 
as between A and B—at one time A was mainly 
devoted to theoretical and B to tal work. 
However, recently, it has become evident that the 
maintenance of the distinctive characteristios of the 
two nada heey suai ae di pied 
more difficult and that it was inevitable that those 
who received only one section could not have even 
specialist Interests covered satisfactorily. The Council 
of the Physical Society has therefore decided to 
recombine the two sections of the Proceedings as 
from January 1958. It is emphasized that the single 
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issue will contain all the papers that the two separate 
sections would have contained, and the total content 
will not be diminished. For convenience of reference 
and binding, the Proceedings will be indexed every 
six months. The cost to Fellows of the Society for 
the whole Proceedings will be two guineas (£2 lls. 
previously) end to non-members twelve guineas (nine 
guineas formerly). 


Tralning Overseas Engineers In Britain 


Monza than 150 i ing firms in Great Britain 
are taking part in the Federation of British Indus- 
tries Overseas Scholarship Scheme. The scheme 
provides training with British engineering firms— 
usually for two years—for selected graduate engineers 
from the Commonwealth, South and Central America 
and the Middle East, and is hkely to be extended 
later to include countries m South-East Asia. Its 
objecta are to assist developing countries by increasing 
their supply of trained engineers and to stimulate 
the export of British engineering equipment by the 

of British technical knowledge overseas. By 
March 31, 147 overseas scholars of the Federation 
from twenty different countries had come to Britain ; 
of these, sixty-five were still here at that date, and 
eighty-two had returned home after completing their 
training. Many more awards have been made sinoe 
then, and the 18lst scholar arrived m England 
recently. Recent arrivals include the first overseas 
scholars from South Africa and from Jordan. Sir 


Industries. 


Courses In Higher Technology 


- Tem London and Home Counties Regional Advisory 
Council for Higher Technological Education has pre- 
pared a useful bulletin describing special courses in 
advanced technology which are to be held in the 
London and home counties region during the next 
few months. These courses are not oonneoted with 
those which prepare for examinations and are usually 
not described in technical college prospectuses. They 
are generally part-time (usually evening) courses, 
but full-time courses which are specially arranged 
and are of not longer than three months duration 
are also included. The enterprise of most of the 


of ita African and West Indian students by arranging 
& special course for them dealing with environmental 
hygiene. Analogue computers form the subject of 
& course at Hatfield and digital computers one at 
Hendon; the latter college is to be congratulated 
for its wide range of courses in management studies. 
The whole bulletin radiates enthumasm and enter- 
prise and should be made use of by every managing 
director and commercial executive in the London 
area. A similar bulletin describing courses which 
are to be arranged in the spring and summer of 
1958 will be ready in December. Each bulletin costs 
3s. and may be obtgi from the Secretary, Regional 
Advisory Oounoil, Tavistock House South, Tavistock 
Square, London, W.C.1. 
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Coryndon Memorlal Museum, Nalrobl 


Tus annual of the Coryndon Memorial 
Museum for 1956 (Pp. 28. ls. Nairobi: Coryndon 
Memorial Museum) reporta the welcome fact that 
during the year, and especially toward the end of it, 
the lifting of restrictions on travel from many parts 
of the reserves to Nairobi made it possible for many 
more gahoolohildren and others to visit the Museum. 
In fact the total number of visitors for the year was 
144,076 compered with 109,011 in 1955 and only 
87,662 in 1954. <A great deal of work has been 
accomplished in placing further exhibits on view and 
improving some of the older habitat groups. Special 
exhibits, such as one dealing with the lifecycle of 
the several species of snails which transmit bilharzia, 
have proved attractive to visitors. Quarters for the 
African staff of the Museum on a site provided by 
the City Council have been erected at Makadara. 


Preserving Rural England 


Tma debt owed by the people of England to the 
Council for the Preservation of Rural England and its 
branches is unknown to moet and immeasurable by 
all For thirty-two years those who represent the 
Council have worked incessantly to see not only that 
encroachments on the countryside should be done 
with the least harm to beauty and amenity but also 
that the standards of all people should be built up 
to protect and appreciate their heritage. Its success 
is well known but its task will never be finished. 
This is well shown in the annual reporte of the Central 
Council and of the Sheffield and Peek District Branch. 
The Central Council has kept a critical eye on the 
Service Departments’ use of land, on the control of 
advertisementa, electricity undertakings, a 
energy establishments, deviations to 
and footpaths, the disturbing growth of Sod alle 
stations and many other matters, and the Council’s 
vigilance haa resulted in the preservation of amenities 
the proposed removal of which was often unknown to 
the general public. The work of the Sheffield Branch 
has helped to prevent a steel rolling mill bemg estab- 
lished in an attractive hamlet and other disturbances 
to its lovely green belt. Information may be obtained 
from the Council for the Preservation of Rural 
England, 4 Hobart Place, London, 8.W.1. 


Excavations at Chupicuaro, Guanajuato, Mexico 


Tua resulta of the excavation of a large cemetery 
in an area on the Lerma River, which belongs 
&rohsologioally +o the west, although ıt has links 
with the Valley of Mexico, are by Muriel 
Porter (Trans. Amer. Phil. Soo., Philad., 46, 515; 
1956). Fine polychrome pottery and peculiar figurines 
from this area have long been known in museum 
collections, and the report places them im their 
context. It is established that the site was occupied 
continuously through the latter part of the Formative 
and the beginning of the Classic Periods, from about 
500 5.0. to A.D. 400. This is & useful study, which 
adds materially to our knowledge of an archso- 
logically important but little-known part of Mexico. 


Forest Pollcy In Kenya 

A xsmcHNT White Paper entitled “A Forest Policy 
for Kenya" (White Paper No. 85 of 1957. Pp. 9. 
Nairobi: Government Printer, 1957) issued by the 
Colony and Protectorate of Kenya begins with a 
description of the objects of forest policy, although 
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there has been a forest department in existence in 
the Colony for more than half a century. The White 
Paper states that the forest estate of Kenya ranks 
high as one of the country’s most mportant national 
assets in ita protective aspects of conservation of 
climate, water and soil, as & source of supply of 
forest-produce for all usea by the inhabitants and 
88 & revenue earner of high potential. The methods 
of attaining the objecta of the forest policy are ex- 
plained at length in a recapitulation of what in recent 
times has often been stated in forestry reporte, both 
i T quis eno venie. It is a welcome 
the foresta were regarded during the 
greater pert of this century as & mere source of 
revenue and when this revenue failed in any year 
Tecruitment stopped. The total area of Government- 
reserved forest in Kenya amounts to 2-01 per cent 
of the land area of the territory. The Government, 
quite correctly, regards this as a dangerously low 
Proportion, and its policy is to increase it. The first 
to achieve success will be to recruit a numeric- 
ally strong and highly trained staff. 


Australites 
AUBTRALITHS are small pieces of natural glass 
found scattered over the southern and western half 
of Australia. They represent an intriguing problem 
origin has never satisfactorily been 


glassy physical state and mode of 
occurrence to natural glasses found in other parts of 
the world, it is almost certain that australites are 
extra-terrestrial in origin; they differ from natural 
glasses m having symmetrical shapes. Australites 
have almost the same chemical composition as 
granites ; they differ from stony meteorites in oom- 
position in the same way that granites differ from 
‘bemc’ rooks. W. A. Cassidy (Austral. Mus. Mag., 
12, No. 6) suggests that australites, posseasing the 
typical characteristics of meteorites, were glassy 
bodies before they entered the Earth’s a 

and possessed one of the following rotational shapes : 
oblate spheroid, general ellipsoid, dumb-bell, tear- 
drop. They were greatly different from the crystalline, 
Irregular-shaped, stony meteorites before they entered 
the Earth’s atmosphere. 


Radioactive Carbon Compounds 

A rURTHNR bibliography, covering the years 1953 
and 1954, of syntheses of compounds ocontaini 
carbon isotopes, has been compiled by J. C. Nevenrel, 
D. R. Howton, R. F. Riley and G. Bteinberg of the 
University of California (Los Angeles) Sehool of 
Medicine, and issued as an Atomic Project 

P sein (No. U.O.L.A. 395). About 560 additional 

to the original literature are given in the 

report, supplementing those of the original report 
(U O.L.A. 316), which covered the literature to 1952, 
together with a comprehensive formula index of all 
the compounds mentioned. The commercially avail- 
able compounds and their suppliers (according to the 
manufacturers’ cetalogues) are also given. The 
report, which can be obtained from the Office of 
Technical Services, Department of Commerce, Wash- 
ington 25, D.O., for one dollar, will be useful for those 
who require isotopically labelled carbon compounds. 
Dalton Lecture and Exhibition 


Taa tenth Dalton Lecture of the Royal Institute 
of Chemistry, entitled *'Ooal and Coal Chemicals in 
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the National Economy”, will be delivered by Dr. J. 
Bronowski, director, Coal Research Establishment, 
National Coal Board, on October 25, at 7 p.m., in 
the Manchester Town Hall. The chairman will be 
Prof. R. G. W. Norrish, with the Lord Mayor of 
Manchester, Alderman Leslie Lever, as inci 
guest. Admission is by ticket only, obtainable from 
Dr. R. E. Fairbairn, Imperial Chemical Industries, 
Ltd. (Dyestuffs Division), Hexagon House, Blackley, 
Manchester 9. 


Tas Dalton Exhibition, entitled "Coal and Oval 
Chemicals in the National Economy”, and organized 
by the Royal Institute of Chemistry, will be held in 
the Exhibition Hall, Central Library, Manchester, 
during October 21-26. The opening hours from 
Monday to Friday are 9 &.m.—8 p.m. and on Saturday 
9 &.m.-6 p.m. Admission is free and the Exhibition 
18 Open to the general public. 


Smoke Abatement Soclety : Annual Conference 


Toe twenty-fourth annual conference of the 
National Smoke Abatement Society will be held in 
Hastings during October 2—4, under the presidency 
of Dr. R. Leasing, who will speak on “The Primary 
Sources of Air Pollution”. Speakers include Lord 
Mills (Minister of Power) and Sr Graham Button, 
who will deliver the eighth Des Voeux Memorial 
Lecture, on “Air Pollution and the Weather". There 
will also be discussions on air pollution from road 
vehioles and on the administration of the Clean Air 
Act. Further information can be obtained from the 
Beoretary of the Society, Palace Chambers, Bridge 
Street, London, 8.W.1. 


Institute of Blology : Parasitology Group 


A PARASPTOLOGY Group has recently been formed, 
under the auspices of the Institute of Biology, to 
provide a forum for the discussion of broad problems 
in paresitology. A meeting on “The Nature of 
Immune Responses in Parasitism" is to be held in 
the rooms of the Royal Entomological Society, 41 
Queen's Gate, London, 8.W.7, at 9.80 p.m. on 
October 18. The papers will deal with immune 
responses to micro-organisms, nematodes and arth- 
ropod-borne infections. Further information can be 
obtained from the secretary of the Parasitology 
Group, Dr. Elizabeth Canning, Parasitology Depart- 
ment, Imperial College, London, 8.W.7. 


The Night Sky In October 


Furu moon occurs on October 8d. 21h. 42m. T.T., 
and new moon on October 28d. 04h. 48m. The 
following conjunctions with the Moon take place : 
October 26d. 04h., Saturn 1° 8.; October 26d. 15h. 
Venus 6° 8. In addition to these conjunctions with 
the Moon, Venus is in conjunction with Antares on 
October 17d. 20h., Venus being 2-1? N., Venus with 
Saturn on October 20d. 12h., Venus being 4-1° 8. 
and Mars with Spica on October 28d. 02h., Mars 
being 2-9° N. There will be a total eclipse of the 
Bun e 28, invisible at Greenwich. 
is visible as a morning star during the first week 
the month, rising at 4h. 25m. on October 1; ed 
conjunction is reached on October 24. Venus seta at 
18h. 45m., 18h. 30m. and 18h. 20m. at the beginning” 


middle and end of the month, i . duri 
this time ite distanoe from the Earth decreases pu 
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96 to 75 million miles, but its brightness increases 
more slowly because the visible portion of the 
apperent disk falls from 0-695 to 0-578. It is a 
bright object low in the west after sunset. Mars and 
Jupiter are too close to the Bun for observation. 
Saturn is visible low in the west after sunset, setting 
about two hours after the Sun. Its stellar magnitude 
is +0-8; it continues to move eastwards in 
Ophiuchus. Ooccultations of stars brighter than 
magnitude 6 are as follows, observations being made 
at Greenwich: October 2d. 21h. 27-2m., B Cap. 
(D); October 2d. 22h. 31-6m., B Cap. (E); October 
8d. 22h. 86-7m., v Aqr. (D) ; October 16d. 4h. 58-3m., 
X Gem. (D); October 16d. 5h. 82-8m., A Gem. (E); 
October 18d. 8h. 36-4m., x Cno. (R); R and D refer 
to reappearance and disappearance, respectively. 
The Orionid meteors are active during October 15— 
25; conditions are favourable and the radiant is at 
R.A. 6h. 24m., Doo. + 15° N. 


Announcements 

Pror. A. A. Mims, professor of experimental 
pathology in the University of London and director 
of the Lister Institute of Preventive Medicine, 
London, and Prof. C. H. Stuart-Harris, Bir George 
Franklin professor of medicine in the Univérsity of 
Sheffield, have been appointed members of the 
Medical Research Counail. 


Dn. M. V. Wirxxs has been elected first president 
of the British Oomputer Society. Dr. Wilkes was a 
pioneer of the design and construction of automatic 
electronic digital calculating machines in Britain, 
for 


text-book for programmers. 
recent book, ''Automatio Digi 
Wilkes is the author of many papers on computers 
and their applications, and the computing art owes 
much +0 his work as director of the Cambridge 
University Mathematical Laboratory. 


A symposium on “The Newer Metals’, arranged 
jointly by the Royal Institute of Chemistry, the 
Chemical Society and the Society of Chemical 
Industry, will be held in the i Lecture 
Theatre, University of Manchester, on October 2, 
commencing a5 2.80 p.m. The symposium, which 
will be arranged in two sessions devoted respectively 
to beryllium, and to zirconium and niobium, is open 
to all, but those in to be preeent should 
notify Dr. R. E. Fairbairn, I.O.I. (Dyestuffs Division), 
Hexagon House, Blackley, Manchester 9. 


A OONFMEHNCA organized by Aslib, intended to 
bring those most concerned in formulatmg 
policies for the technical college libraries of the future 
and representatives of industry, will be held in the 
Connaught Rooms, Great Queen Street, London, 
W.O.2, on October 30. During the morning session, 
under the i ip of Alderman J. W. Brown, 
Sir Edward Boyle will give the opening address, the 
Earl of Verulam will speak on ‘Libraries: a Liberal 
Element m Technical Education”, and 8. T. Broad 
on “A Technical Library Service”. In the afternoon 
the chairman will be Sir Wavell Wakefield and the 
lectures are on “The Technical Library as an 
Educational Instrument” by Dr. J. Topping and 
"Co-operation with Local Industry” by P. P. Love. 
Further information can be obtained from Aslib, 
4 Palace Gate, London, W.8. 
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SCIENTISTS IN THE GOVERNMENT SERVICE IN BRITAIN 
SPECIAL PROMOTIONS 


Bu e E e IR 
Civil Service under provisions included in the 
White Paper on the Scientific Civil Service (Gmnd. 
6679 : 1945) to provide for the promotion of individual 
research workers of exceptional merit. They include 
the following : 


Deputy Chief Sdentific Officers 


Dm. W. M. Evans. Following & short period in 
university Dr. Evans joined the Ármament 
Research Esteblishment in 1987, and moved during 
1950-54 to the Atomic Weapons Research Establish- 
ment. He returned to the Ministry of Supply in 1955 
to take up his present post as a prinoipal superin- 
tendent at the Armament Research and Development 
Establishment. He obtamed the degree of D.So. in 
1958. In his early years in the Armament Research 
and Development Establishment Dr. Evans worked 
on detonation problems, making many contributions 
to the study of shaped charges, the mechanism of 
jet formation, penetration of armour and the effects 
of streas pulses. Since returning to the Hetablishment 
he has had charge of & Division covering all aspects 
of detonating munitions. Dr. Evans, whose work is 
distinguished by a combimation of outstanding 
experimental technique and depth of physical 
insight, enjoys & high reputation both in Britain and 
abroad. 


Dez. D. W. Horpur. Dr. Holder joined the Aero- 
dynamica Division of the National Physical Labora- 
tory in 1044. He leads a team working on problems 
of high-speed flow, and has personally made many 
im t advances in aerodynamics. The work 
which he and his group have done on shock-wave 
boundary layer interaction and on boundary layers in 
transonic flow are particularly well known. Dr. 
Holder is an authority on high-speed tunnel design 
and has taken a leading part in planning the new 
facilities at the National Physical Laboratory for 
research at supersonic and hypersonic speeds. 

Mr. J. 8. Taompson. Mr. Thompson joined the 
Royal Aircraft Establishment at the outbreak of war 
in 1989. Previously he had worked on steam turbines, 
making pioneer experimental studies of the high- 
speed flow of steam in nozzles and of secondary flow 
in cascades. At the Royal Aircraft Establishment 
he has become intimately connected with the high- 
speed wind tunnel. His work has combined brilliance 
in experiment with a deep insight into the theoretical 
background; it -oontributed greatly to- the high 
quality of the scientific output of the tunnel durmg 
and after the Becond World War, and it established 
his reputation as an authority on experimental work 
at high subsonic . He moved to Bedford in 
1947 and beoeme responsible for designing the 8-ft. 
supersonic tunnel and the 4 ft. x 3 ft. high supersonic 
speed wind tunnel. These two tunnels together 
represent an investment’ of more than £10,000,000 and 
the combined power is up to 150,000 h.p. His many 
personal contributions and balarfoed judgment have 
been invaluable in mstrumentation, test techniques 


and model production problems, and the bringing of 
the 8-ft. tunnel into successful operation represents 
an outstanding achievement. 


Senlor Prindpal Sdentific Officer 


Mz. R. B. Bassow. Mr. Benson, of the Department 
of Entomology of the British Museum (Natural 
History), joined the Museum staff in 1020, and his 
career has been devoted to the study of sawflies 
(Hymenoptera-Symphyta), on which he is an inter- 
nationally recognized authority. He was recently 
awarded a Leverhulme Fellowship to study sawflies 
in Canada and the United States. 


Dr. K. D. Frooma. Dr. Froome, who joined the 
National Physical Laboratory in 1949 and is now 
officer-in-charge of the interferometry section of the 
Metrology Division, is well known for his precise 
work on microwave measurements. 

Ds. R. Jonas. Dr. Jones, after joining the Road 
Research Laboratory in 1939, was on WBT- 
time problems. He has bean promoted or his work 
on ultrasonic methods for the non-destructive testing 
of materials. 

Dr. K. W. MaxarHB. For the past ten years Dr. 
Mangler haa been employed in the Asrodynamice 
Department at the Royal Aircraft Establishment, 
where he is at present working on the fluid dynamics 
problems of the hypersonic regime. 

Mr. L. PmuuuTrTMB. Mr. Permutter is employed 
at the Armament Research and Development 
Establishment, where he works on the problems of the 
gun/shot combination, including internal, external 
and terminal ballistic performance. 

Dna. A. W. H. Peyom. Dr. Pryde works at the 
Explosives Research and Development Establishment 
where, among other things, he has contributed to all 
the development work on new and improved methods 
for manufacturing picrite and devised a new 
continuous process for the nitration of toluene to 
T.N.T. 


Dez. O. Suapson. Dr. Simpson is & research physi- 
cist at the Services Electronics Research Laboratory, 
Baldock. During the past few years he has been 
investigating the electronic properties of aromatic 
hydrocarbons with particular attention to electrical 
condustivity, fluorescence, photo-effects and the 
migration of excitation energy. The resulta obtained 
with this new class of semiconducting compounds 
have proved most interesting and enoouraging, 
and an extension of the research to intermetallic 
compounds of the Group IlI-Group IV variety is in 
view. 

Da. D. J. Thomas. Dr. Thomas, who has been 


employed at the Chemical Defence Experimental 
Establahment since 1937, is distinguished for his 


‘research and development work on perticulate filters 
- and filtration ; lately his work has taken on additional 


importance in relation to atomic energy laboratories 
and production plants. 
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Similar promotions have been made by the United 
Kingdom Atomic Energy Authority, as follows : 


Deputy Chlef Sdentiflc Officer 


Mr. T. H. R. Skygwnm. Mr. Skyrme has been leader 
of the Nuclear Physics Group of the Theoretical 
Physios Division at Harwell since 1950. Mr. Skyrme 
graduated in Cambridge.in 1943 and joined the Los 
Alamos Laboratory as a member of the British 
Mission in 1044. He became a research fellow in the 
Department of Mathematical Physics, University of 
Birmi in 1946, after which he returned to the 
United States to spend two years ab the Massachusetts 
Institute of Technology and at the Institute for 
Advanced Studies at Princeton. ing the past 
seven years at Harwell he has published a number of 
important papers on quantum field theory and nuclear 
structure. 


Senior Principal Sclentific Officer 


Dr. P. A. Eamrerarr. Dr. Egelstaff, who joined 
the Atomic Energy Research Establishment in 1047 
and has specialized in neutron physica, is now head 
of the Pile Neutron Research Group. 

Dr. A. R. FRAsmR. Dr. Fraser is a group leader in 
the Theoretical Physios Division of the Atomic 
Weapons Research Establishment, where he has done 

istingui work in eliciting the interaction of 
radiation with hydrodynamic flows. Here the local 
absorption of energy depends upon density and 
temperature and so reacts on, and is itself conditioned 
by, the hydrodynamics of the fleld. 


De. J. H. O. Vanumy. Dr. Varley is a member of 
the Metallurgy Division of the Atomic Energy 
Research Establishment and has been particularly 
concerned with work on the theory of alloy formation, 
the volume tharmal expansion of solids and radiation 
damage in solids. He is now in charge of work on 
corrosion phenomena and surface reactions. 


The Agricultural Research Council is also making a 
promotion to the rank of senior principal scientific 
officer : 

Da. Haex K. Portar. Dr. Porter, a member of 
the staff of the Research Institute of Plant Physiology 
at the Imperial College of Science and Technology, 
London, is studying the mechanisms of sucrose 
synthesis in the germinating embryo of the cereal 
plant, and of starch synthesis and degradation in the 
leaf. 


TECHNICAL SCHOOLS IN PRAGUE 
250th ANNIVERSARY 


Geta Gere has an ancient tradition not 
only in arts and humanities, but in technical 
sciences as well. A technical school was founded in 
Prague 250 years ago. This school, it is claimed, was 
the first public technical school m Europe. Its 
founder and first teacher was Joseph Willenberg, a 
native of Silesia. He, like many young men at that 
time, had gone to France to obtain knowledge of 
military engineering through service in the army. 
When, however, Louis XIV declared war on Austria 
owing to the dispute over the Spanish Succession, 
Willenberg, not wishing to fight against his native 
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country, left France. In Austria he tutored young 
noblemen in the art of fortification and accompanied 
them in campaigns. After 1708 he settled in Prague, 
and from there he addressed a petition to the 
Emperor Leopold I, requesting permission.to open a 
public school of engineering where, upon payment of 
a feo, six higher and four lower noblemen and two 
bourgeois youths would be instructed in the art of 
engineering. The request was granted by Emperor 
Joseph I, the son of Leopold, but the Bohemian 
States were unable to open the school at once as, at 
that time, the Bohemian provinces were utterly 
sequently, Willenberg undertook various engineering 
Jobs, executing plang and designs for the fortification 
of Pilsen and other towns. Ultimately he applied 
direct to the Emperor Charles VI, the son of Joseph I. 
The Emperor then ordered the States speedily to do 
what they had been ordered in 1707, and the desired 
school, the Ozech Professional Engineering Institute, 
was established by the States in 1717. Willenberg 
commenced regular instruction in his private apart- 
ment in the following year, with an annual attend- 
ance of twenty-four pupils. The school, then called 

stavovská inženýrská Akola (the Oxech States 
Engineering School), was converted about a hundred 
years later into a polytechnic, the principal of which 
was F. J. Gerstner, who suggested the construction 
of the first horse-drawn railway on the European 
Continent. 

In the course of the following years the school 
developed successfully, and produced a number of 
accomplished experts who made eminent contribu- 
tions to the advancement of the Czech countries, and 
whose work was widely recognized abroad. After 
many changes in ita organization, in harmony with 
the development of the technical sciences and the 
growing need for qualified technologists, the Prague 
technical school reached its present form. As the 
Technical University of Prague, it represents a whole 
complex of specialized faculties where thousands of 

Naturally, the Ozechs are proud of their endeavours 
in technical education, and recently celebrated the 
250th anniversary of the foundation of technical 
schools in Prague. Invitations were sent to univer- 
sities and colleges all over the world and 185 foreign 


from twenty-three 
Austria, Bulgaria, Chile, Ohina, Egypt, 
France, Great Britain, Germany (West and ) 
Hungary, India, Iran, Iceland, Italy, Korea, Poland, 
Rumania, Switzerland, the United States and the 
U.S.S.R. There were two representatives from 
Britain, Mr. D. 8. Oerdwell, vice-principal of the 
Manchester Oollege of Science and Technology, and 
Prof. J. 8. Rankin, of the Royal College of Science 
and Technology, Glasgow. 

The inaugural proceedings of the celebrations on 
May 27 were held in the Vladislav Hall of Prague 
Oastle. In an ante-room rectors and profeasors were 
arranged in pairs in alphabetical order of country. 
The two British representatives had the honour of 
leading in the procession behind the two chancellors of 
the Universities of Prague. The vast hall is in the 
oldest existing buildmg of Prague Oastle, and is an 
outstanding memorial to Czechoslovakian medieval 
architecture. It was filed to overflowing by an 
audience who were obviously keenly interested in all 
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that took place. When the academic body was 
properly arranged on either side of the huge plat- 
form, the President of the Republic and members of 
the Government walked in and occupied an imposing 
position in the gallery of the platform. During the 
whole of the proceedings and even during the Rector’s 
dignifled address, bulbe flashed and cameras clicked 
and high-powered lamps illuminated the platform 
party while flhns were being made. It was all very 
impressive; the organization was good, and one 
sensed an atmosphere of academic dignity. 

On the same day we were transported to the 
Auditorium Maximum of the Cerolinum, a renovated 
hall of the Charles University of the fourteenth 
century. An honorary degree of doctor of technical 
science was awarded to Prof. D. Bloohinoev, director 
of the United Research Institute of Nuclear Physics. 
Owing to illness, a similar award could not be.con- 
ferred on Dr. M. Roš, director of the Federal Research 
Institute for Testing and Research in Industry, 
Zurich. 

Another important part of the celebrations was 
the international scientific conference in the Assembly 
Hall of the Congress Palace. It lasted for three days, 
with morning and afternoon sessions. To begin with, 
each foreign delegate was called to a microphone in 
the centre of a large platform and conveyed his con- 
gratulations and felicitations to the rector and staff 
of the Technical University of Prague. At the same 
time, scrolls and appropriate presents were oere- 
moniously handed over to the chairman of the 
meeting. The hall could seat approximately 2,000 
people, yet each one could listen in to all the speeches 
in one of the official , Russian, 
English, German and French. Apparently there 
were interpreters for other languages like Chinese, 
Korean and Arabic. At the conference eighty-five 
scientific papers were read, thirty-nine of which were 
by foreign scientists interested in the branches dealt 
with at the Technical University of Prague, namely, 
constructional building, architecture and civil 
engineering, mechanical engineering, electrotech- 
nios, sylviculture, geodesy and engineering eoon- 


omios. 
Everything possible was done to make the visit of 
each foreign guest pleasant and profitable. For 
le, each day & car with chauffeur was put at 
the: deroa of Mr, Cutdwall and Prof Tanker 4s 
transport them to any factory or place of interegt 
within a day’s journey of . Both spent a 
Pionssn day at Karlsbad, and lunched in the pelatial 
Hotel, which would be diffüoult to surpass 
anywhere in food and furnishings. In all visita a 
young engineering lecturer, good-natured, intelligent 
and modest, acted as interpreter. One met many 
men of this type, and the material progress of their 
country should be bright if they are given the proper 
encouragement and incentives. 

The university engineering laboratories were well 
equipped, and much useful research has been done. 
The education of technologists is being pursued with 
vigour, and from the figures supplied it would appear 
that the Czechs are producing at least twice ag many 
highly qualified technologists per million of population 
as Britain. The various technological courses seem 
to be somewhat longer than in a British university 
or college, and the standard attained in each subject 
is quite high. . 

Rue Mo Menge ee cree 
to various industrial centres, such as the Teala Works 
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at Vrohlabi, where & large proportion of the 
workers are women who were undoubtedly highly 
proficient. 


of 
I shall always remember the kindliness and friendli- 
ness of the Czechs I met, and will watch the 
future development of their country with under- 
standing, sympathy end good wishes. 
J. B. RANKIN 


NON-SPECIFIC IMMUNITY 


[X the spring meeting of the British Society 
for Immunology, which was held during May 10 
and 1l at the Westminster Medical School, an after- 
noon was devoted to & i on ‘Non-specific 
Immunity”, with Prof. A. A. Miles (Lister Institute) 
in the chair. 

Prof. Milés attempted to define the rather vague 
fleld of non-specific immunity, and concluded that 
the term was largely, though not wholly, synonymous 


that were not mediated by the speciflo action o 
antibodies or presumed antibodies. In the, analynis 
of non-specific immunity, 16 was essential, not only 
to identify various single factors—cellular or humoral 
—that might contribute to immunity, but also to 
relate them to the constitutive and adaptive defence 
mechanisms of the metazoan host as a whole. It is 
probeble that the non-specific immunity in different 
anatomical sites of infection and in different cellular 
and humoral systems of the body can to some extent 
vary independently in the infected animal. 

Dr. G. Biorzi (Paris) described mvestigations of 
the phagocytic functions of the reticulo-endothelial 
system carried out in collaboration with B. N. 
Halpern, B. Benacerraf and C. Stiffel. The rate of 
blood clearance of carbon perticles injected intra- 
venously was used for measuring the total phagocytic 
function of the reticulo-endothelial cells of the blood 
vessels, involvmg mainly the liver and spleen, which 
together accounted for 90 per cent of the phagooytio 
activity. During infection with Salmonella or 
tubercle bacilli there was an increase in the phago- 
cytio activity which lasted throughout the period of 
infebtion. In severe infections attended by death, 


the initial h -reactivity was followed by a rapid 
drop when defences were overwhelmed. The 
substance found le for the variations in 


Phagocytic function durmg infection with Gram- 
negative organiams was the lipopolysaccharide endo- 
toxin. Overstimulation before the infection allowed 
the recovery of 80 per cent of rata injected with & 
dose of Salmonella organisms 100 per cent lethal for 
controls. 

Dr. O. H. Lack (Royal National Orthopædic Hog- - 
Pital) described the role of non-specific factors 
affecting susceptibility to tuberculosis.  Leuoooytes 
could mhibit tubercle bacilli by release of lysozyme 
or by the production of lactic acid. On the contrary, 
most keto-acids and polycarboxylio acids favoured 
mycobacterial growth. Another important factor 
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was oxygen, and pathogenic strains distinguish them- 
selves by their ability for survival at low oxygen 
tensions. In the human lung most infections resulted 
in the embedding of bacilli in solid caseous foci in 
which they rapidly decreased. Rapid becillary multi- 
plication followed softening of caseum, 


ly 
due to increased availability of oxygen, and ly 
t is the 


caseation followed by softening was not found m the 
hyperimmune animal injected with bacilli in adjuvant. 
Dr. Lack has shown that human plasmm can digest 
human caseum. The increased morbidity of females 


Dr. E. Suter (University of Florida) described the 
effect of phagocytosis on the respiration of micro- 
organisms. The important contribution of the phago- 
cytio system to natural resistance can be mediated 
through either bactericidal substances (for example, 
phagooytin and leukin), or through subtle influences 
upon bacterial metabolism and on enzymatic break- 
down of bacterial components. Using organisms 
labelled with carbon-14, the fate of becillary carbon 
can be followed in the intracellular environment. 


oytio environment seemed to depend upon their 
structural intactness. Thus sonio vibration of beoilli 
or the presence of non-ionic altered this 
relationship to the advantage of the oell. The findings 
were quite different when organismes were phago- 
cytosed which were lees resistant to mtre-cellular 
environment, such as Mycobacterium phlei, Baotllus 
subtilis, Staphylooooous albus and aureus, and, Strepio- 
ooocus pneumonias. Their metabolio activity was 
reduced within one or two hours to one-tenth or one- 
hundredth of their original activity, and bacillary 
carbon appeared very quickly im the respiratory 
carbon dioxide of the phagocytes. 

Dr. D. Rowley (8t. Mary's Hospital) described the 


work of J. G. Howard, A. O. Wardlaw and himself: 


which derived from the observation, some years ago, 
that injection into mice of small quantities of cell 
walls of Gram-negative bacteria produced rapidly 
plo ane immunity to subsequent infections by 
other Gram-negative organisme. This non-speciflo 
immunity waa of short duration (up to 14 days) and 
was nob accompanied by any significant changes in 
the level of complement or natural antibody. Lipo- 
polysaccharide from cell walls produced this im- 
munity in doses as small as 1 pgm. per mouse, and 
more recently the lipid A fraction of this has been 
_ found highly active. Although injected lipopoly- 
. saccharide rapidly mcreased the serum properdin, it 
is unlikely tbat this accounted for the immunity, for 
this extended to organisme not affected by the serum 
bactericidal activity of properdin and complement. 
The. intravenous injection of lipopolysaccharide 
labelled with phosphorus-32 resulted in the rapid 
removal of most of this by the reticulo-endothelial 
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system. Using the rate of removal of this labelled 
material as a test of function of the reticulo-endo- 
thelial system, it was shown that increased phago- 
cytic activity accompanied the development of 


Hampstead) - discussed the immunity produced in 
mice by intraperitoneal injection of i i 
against the intracerebral challenge of living 
organisms. The steep immune response without lag 
was unlike that associated with antibody production, 
and occurred before circulating specific antibodies 
were detectable. This early immunity waa transient 
and declined at 10-14 days, to be followed by the 
slower development of æ true antibody type of 
immunity, which reached maximum at 28 days. The 
early and later immunity were associated with a 
common. factor so that vaccines with a good early 
response also elicited a good later response. The 
purified pertussis antigen of Pillamer produced both 


pertussis vaccine was non-specific, for Dubos 

shown that marked protection detectable within a 
few hours was produced in mice against stephylo- 
coccus and tubercle bacilli. This early immunity is 
probably not due to an increase in properdin, for it 
has been shown that mice given properdin at the 
time of challenge were no more resistant than normal 


' responses. The production of early immunity by 
has 


STEROIDS IN PHARMACY AND 
MEDICINE 


HE chairman’s addrees to the British Pharma- 

ceutical Congress held at Bristol during September 
2-6 was given by Mr. Frank Hartley. In it, he sur- 
veyed the broad fleld of the steroids, begmnmg with 
the earliest known members of the group, the sterols, 
and ending with some of the latest researches on 
anabolic steroids. 

He referred briefly to cholesterol, the bile acids 
and antirachitic vitamins, mentioning some of their 
significance for pharmacy. He then directed his 
attention to the steroid hormones, dealing in turn 
with cestrogens, progestational substances, adreno- 
cortical hormones, steroids as anmethoetics, androgens 
and anabolic agents. It is difficult to select, from 
this masterfal survey, & few topics for special com- 
ment, and what follows must necessarily reflect my 

i interest. 

Mr. Hartley discussed some of the recent develop- 

ments in the ,pearch’for clinically useful steroids 


hormones, 
The 19-nor-steroids came in for a good deal of 


attention under several of these headings. 19-Nor- 
- progesterone is more active than ne, as is 
19-norethisterone than ethisterone. 17a-Methyl-19- 


nortestosterone (methylostrenclone) is among the 
more potent of the new oral tional sub- 
stances; other derivatives, such as 17a-ethyl-19- 
nortestosterone (norethandrolone) and 17a-ethynyl- 
5(10)-cestrenolone, algo exhibit progestational activity. 
Some of these compounds have marked anabolic 
properties as well. 

Mr. Hartley mentioned the A! derivatives of 
cortisone and hydrocortisone, the now well-known 
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substances prednisone &nd prednisolone, and then 
discussed still more recent developments. An un- 
saturated linkage between C, and C, converts 
prednisone and prednisolone into even more potent 
glucocorticoids. Halogenation at C, and methylation 
at C, have yielded 9a-fluoro-0x-methylprednisolone, 
which is stated to have a glucocorticoid activity 
some two hundred times that of hydrocortisone. 
9«-Fluorohydroeortisone is now well known for ite 
potent mineralocortiooid activity. Mr. Hartley 
referred to numerous other derivatives which have 
been produced by the steroid chemists, including 
steroids with additional hydroxyl groups at carbons 
2, 5, 12, 14 and 16. The potential value of these 
remains to be explored. The 19-nor analogues of 
cortisone and hydrocortisone are leas potent than the 
parent substances. E 

Mention has already been made of studies on 
19-nortestosterone and ite derivatives as anabolic 
agents; esterification with benzoic, oyclopentyl- 
propionic or phenylpropionic acids prolongs their 
effectiveness by intramuscular injection. Recent 
work has shown that 4-chlorination or 6-methylation 
of testosterone derivatives increases their anabolic/ 
androgenic ratio. The androgenic activity of 118 : 17B- 
dihydroxy - 9x -fluoro -17a-methylandrost-4-en-3-one 
(fluoxymestrone) is stated to be ten times greater 
than that of methyltdstosterone, but m spite of the 
presence of the 1i-hydroxy-group, ib is said not to 
give rise to odema or to hypertension. 

In concluding, Mr. Hartley pointed out that every 
natural steroid hormone possesses not one but a whole 
range of biological activities, some of them w- 
necessary or even undesirable in their application 


for steroids tailored’ to & i therapeutic 


requirement. Progreas towards meeting 
hag been mentioned above. Some of the substances 
thus artificially created are often many times more 
active than the natural substances they replace. For 
the future, Mr. Hartley felt that the most important 
application of steroids would be in the field of ger- 
ontology, neuroendoormology and population con- 
troL This progress will be achieved by the continued 
close collaboration of steroid chemista, biologista, 
pharmacists and clinicians. G. L M. Swym 


RADIO RESEARCH 1956 


HE annual reports of the chairman of the 
Radio Research Board and of the director of 
radio research are oontained in the publication 
“Radio Research 1956"*. With thé. completion and 
occupation of the new buildings at the"Radio Research 
Station, Slough, in the late sumrher of 1956 (see 
Nature, 180, 168; 1957), tbe final transfer of the 
former Radio Division of the National Physical 
Laboratory at Teddington to Slough has now been 
completed. In addition to the work at the main 
Station at Slough, ionospheric observatories have 
continued to be maintained at Inverness, Port 
Stanley and Singapore, ahd further work is carried 
out under contract with the at the 
Universities of Cambridge, London and Wales. An 
ionospheric station has also been equipped and 
* of Belentifio and ` Badio Research 
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staffed at the Royal Society base at Halley Bay, 
Antarctioa, in connexion with the International 
Geophysical Year. 

The main emphasis of the research programme has 
been concerned with ionospheric and tropospheric 
radio-wave propagation over a very wide frequency 
band. The efficient forecasting of ionospheric trans- 
mission conditions is an important practical task, ` 
which has continued to be the concern of the Depart- 
ment. In addition to the routine ionospheric 
recordings made at the Department's observatories, 


over long distances are investigated by a radar 
method in which the signals are returned by back- 
soatter at the ground, obviating the need for a distant 
transmitter. Good results have been obtained, and 
an operational equipment has now been built for 
routine use. 

The study of forward-scatter in the ionosphere 
(E-region) of signals in the very-high-frequency band 
(> 80 Mo./s.) has continued. Measurements of both 
the amplitude and the spread and direction 
of arrival of the sca have been made 
in an attempt to elucidate the mechaniam responsible. 
Definite conclusions are not yet possible, but it 
appears that the night-time signals are more likely 
to arise from weak reflexions from a large number 
of trails of ionization produced by low- i 
meteors, rather than from scattering from turbulent 
irregularities in the ionosphere. In this work, strong 
steady signals are frequently received in the summer, 
due to direct reflexions from sporadio H-ionation. 
Investigations of the forward-scatter in the tropo- 
sphere of very-high and ultra-high-frequencies have 
also been started at Slough, in collaboration with 
the Post Office. Experiments on a frequency of 
1,870 Mo./a. received over a path of 150 km. are in 
progress, with the object of elucidating the propaga- 
tion process and developing practical communication 
links based on the phenomenon. The study of the 
statistioal correlation between certain meteorological 
features and field measurements beyond ` 
the horizon of the tranamitter has continued, as have 
also the effects of radio noise due to &tmoepherios on. 
radio communications. ` ~ ? 

The poesibilities of using v low uenoies 
(10-20 ko./g.) for long-distance boc as are 
being investigated in co-operation with the Admiralty. 
It ie intended to develop a system which functions 
on the phase-difference between signals received ` 
from two or more widely separated phase-locked 
transmitters, arid. preliminary investigations of the 
varisble phase changes introduced by the ionosphere 
are in progress. , - 

Apert from a summary of the many studies of radio 
wave propagation undertaken the Departmen: 
“Radio Research 1956” kade a brief description 
of some of the work sponsored at universities, and 
of theoretical work on the characteristios of 
ionosphere. A particular aspect of the latter isa . 
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study of the effect of solar eclipses on the ionosphere, 
which yields information on the brightness of the 
Sun’s disk and on the physical properties of the 
ionized layers. Work has also continued on the 
development of power-measuring standards for 
continuous-wave and noise powers in the am. wave- 
band. Another aspect of work of the Department 
' which is desaribed is a study of semi-conductors and 
ferrites. Silicon is &asuroing an increasingly important 
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role in the development of transistors, and particular 
attention has been paid to operation at high 
frequencies (up to 100 Mo./s.). 

"Radio Research 1956” is thus a brief survey of 
the investigations for which the Radio Research 
Station has been responsible during the year. A 
complete list of papers on its work published in 
scientific journals during 1956 is given as an appendix 
to the report. Groryrey M. Brown 


THIOLS, DISULPHIDES AND THIOSULPHATES: SOME NEW 
REACTIONS AND POSSIBILITIES IN PEPTIDE AND 
PROTEIN CHEMISTRY 


By Dx. J. M. SWAN 


Biochemistry Unit, Commonwealth Scientific and Industrial Research Organization, Wool Textile 
Research Laboratories, Melbourne ` > 


HIS communication is concerned with the oon- 
version of thiols and disulphides to organic thio- 
sulphates, and with various reactions of the thio- 
sulphate group, both in simple compounds -end in 
proteins.- A recent method for the specific and 
symmetrical fiasion of disulphide bonds has led to a 
new proces for dissolving keratins, and to a method 
for tagging proteins reversibly with radiosulphur. 
Convenient syntheses of mixed disulphides, especially 
unsymmetrical cystine tides and peptide inter- 
‘mediates, a simple m for studying thiols and 
disulphides on paper chromatograms, and reactions 
which may lead to the specific fission of peptide chains 
at cystine or cysteine residues are also described. 
Cystine is known to react reversibly with aqueous 
sulphite to give cysteine and an equimolar amount of 
‘cysteine S-sulphonio acid’ (B-amino-B-carboxyethyl 
thiosulphste) (reaction 1; R=HO,COH(NH,)OH,—). 
The latter compound is more conveniently termed 
S-sulphocysteine, since this allows the corresponding 
residue to be easily named in a peptide sequence. 
This reaction seems to be general for water-soluble 
disulphides, although the point of equilibrium may 
be very different in different cases!-*. 


RS8R + BO,*- € R8- + R880,- (1) 


Kolthoff and Stricks‘ have shown that trace 
amounts of cystine and cysteine can be estimated in 
alkaline solution by amperometric titration with 
cuprit ions in the presence of sulphite. The cuprio 
ions are reduced to cuprous, and the sole product 
from both cysteine and ‘cystine is S-sulphocysteine : 


RS8R + 20u*t + 280,* > 2R880,- + 2Cut (2) 
RSH + 20u + 80," — R880,- + 2Cut+ + H+ (8) 


Both reactions go to completion rapidly and offer & 
number of ibilities in preparative chemistry and 
in the y of peptides and proteins contammg 
* oysteine or cystine. : 

Ekdraotion of keratin derivatives. The cystme 
disulphide bonds in wool are broken i by 
reaction with cupric-ammonium-sulphite (reaction 2). 
A typical example is as follows: when 1 gm. cf 
mérmo 64's wool is treated overnight at room 


temperature with 200 ml. of & solution which is 
0-02 M in cupric ammonium hydroxide, 0-05 M m 
sodium sulphite and contains also 8 M urea to swell 
the wool and assist penetration of the other reagents 
(pH of solution 9-8-10-5), about 75 per cent of the 
wool substance is dissolved. With a reaction time of 
2-6 days, 85-90 per cent of the wool can be dis- 
solved. The reagent will also dissolve chicken 
feathers and powdered horn to the extent of 95 per 
cent and 85 per cent, respectively. The protem 
('S-sulphokerateine' can be precipitated from the 
extracts by acidification and dilution, or by addition 
of ammonium sulphate. It may be freed from copper 
without precipitation by dialysis against citrate or 
ethylenediaminetetraacetate at pH-7-9. The protein 
derivative is soluble down to pH 5, and further study 
of this material is in progress. "Urea may be omitted 
from the cupric-ammonium-sulphite reagent; ex- 
traction of the protein is then slower, but 70-90 per 
cent can be brought into solution over a period of 
about six days. The ammonia may be replaced by 
ethylenediamine, and tbe extraction process can be 
carried out at + 2°. The thiol-rich protein (‘kera- 
teine’) obtained from wool by extraction with 
alkaline thioglycollate’ is rapidly transformed by 
cuprio-ammonium-sulphite (reaction 2) to an S- 
sulphokerateine similar to the protein obtained 
directly from wool as described above. 

Labelling proteins with sulphur-35. If sulphite con- 
taining sulphtr.35 be, used in the above reactions, 
the protein acquires a radioactive label in the thio- 
sulphate group. In, addition to the obvious usefulness 
of such a label- for example, in following frac- 
tionation procedures, the reaction should provide an 
extremely sensitive test for the presence of thiol or 
disulphide in & protein or other compound. In order 
to study the stability of the protein thioeulphste 
radical, S-sulphokerateme_containing sulphur-35 was 
first dialysed for ten days.at 2° against 0-1 N potas- 
sium hydrogen carbonate, pH 7-9, until the radio- 
active material di ing during each 24 hr. amounted 
to only 0-08 per cent of the total. Aliquota of this 
solution were then dialysed for 40 hr. at 2° against 
various reagents., Over the pH range 1-9, the 
measured decomposition was quite small (0-0—3-2 per 
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cent), rising to 7-8 per cent at pH 10-9 and very 
sharply to 96 per cent in 0-1 N sodium hydroxide. 
In 1 N and 6 N hydrochloric acid under the same 
conditions, the decomposition was 1-8 and 6-0 per 
cent, respectively. 

Thiosulphates are known to react readily with 
aqueous cyanide to give thi and sulphite 
ion (reaction 4)*, while alkyl thiosulphates marked 
with sulphur-35 in the —80,H portion are known to 
undergo exchange with sulphite ions according to 
reaction 57: 


R880,- + CN- + RSON 4-80, . (4) 
R88*0,- + 80," o R880,- + 8*0,- (6) 


Both reactions have bean established for S-sulpho- 
kerateine. Dialysis against cyanide at pH 9-6, or 
against sulphite at pH 8-6, leads to almost complete 
loas of radioactivity from the protein. Since re- 
action l is reversible, it oan be predicted that thio- 
sulphates will be converted by excess of a (different) 
thiol to the alkyl thiol corresponding to the thio- 
sulphate used (reaction 6): 


R880,H + RSH e H,80, + RSSR’ um 
RSH + R'8SR' (6) 


This reaction has also been demonstrated, both for 
S-salphokerateine and for simple alkyl thiosulphates, 
using thiols such as benzyl mercaptan, thioglyoollio 
acid, etc. Sodium amalgam, stannous chloride, 
sodium stannite, sodium arsenite and sodium hypo- 
sulphite (dithionite) are also effective reducing 
agents. Formation of the thiosulphate suggests itself, 
therefore, a8 a convenient method -for stabilixmg a 
sensitive thiol, with the possibility of returning at 
will to the original thiol. Thiosulphates may also be 
converted to thiol by hydrolysis m hot dilute 
acid}, j - 
Speotfiouy of the reaction. A paper chromatographic 
investigation has shown that all the common amino- 
acida, as well as glutamine, asparagine, lanthionine, 
. lanthionine SS-dioxide, methionine SS-dioxide and 

3,5-dibromotyrosine, and a range of dipeptides, are 
all unaffected by the cuprio-sulphite reagent. On the 
other hand, ine, cystine, glutathione and various 
cystine peptides all gave new ninhydrin-positive spots 
corresponding with conversion to the thiosulphate. 
This reaction can be effected on the paper amply by 
treating the dried amino-acid or peptide spot with 
dilute sodium sulphite solution. Copper is not neces- 
sary since the thiol formed is quickly reoxidized by 
air. Unsymmetrical cystine peptides ‘yield two thio- 
sulphate derivatives corresponding to the-reaidues on 
each side of the disulphide bond. The thioeulphates 
have Ry values ologe to those of the corresponding 
sulphonic acids. Sinoe the ic-sulphite reaction is 
so specific, it suggests i as an—alternative to 
oxidation with peracids for obtaining lmeer peptides 
from complex cystine-contaming proteins such as 
insulin and lysozyme, especially as oxidation by 
peracids destroys tryptophan residues and may result 
in partial destruction of lysine and arginine residues* 
and modification of tyrosine residues’. It has been 
shown that insulin does, in fact, react rapidly and 
quantitatively with the cupric-sulphite reagent in 
0:05 M ammonium hydroxide with separation of the 
two peptide chains. 

Synthesis of mixed disulphides. * Reaction 6 shows 
that if a thiosulphate be brought into reaction with 
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one equivalent of & (different) thiol, the equilibrium 
mixture should contain the unsymmetrical disulphide. 
Footner and Smiles‘ examined the reaction of various 
thiogulphates and thiols m alkaline solution, but only 
in one cage was the mixed disulphide obtained. In 
their other SEDE the insoluble product consisted 
of & mixture o the two symmetrical disulphides, 
which presumably arise from the mixed disulphide 
by a proceas of rearrangement. In the cases studied, 
the reaction was driven to completion by the in- 
solubility of the products formed. It is known that 
disulphide t is catalysed im alkaline 
solution by traces of thiol, but that rearrangement is 
minimized in dilute acid solution, where thiols in fact 
inhibit ent}, Accordingly, the thio- 
sulphate-thiol reaction has been re-examined in 
dilute acid solution, a stream of nitrogen bemg 
passed through the mixture to remove the sulphur 
dioxide formed. Under these conditions, mixed 
disulphides have been obtained in high yield. Buo- 
cessful syntheses have also been carried out in 
alkaline solution in the presence of strontium ions; 
the reaction is then driven to completion by the 
precipitation of sulphite as strontrum sulphite. 
S-sulpho-r-oysteine reacts with benzyl morcaptan, 
thioglycollic acid and N-carbobenzoxy-L-cysteine to 
yield in each oase the respective mixed disulphide ; 
the same products are also obtained from 1-cysteine 
using benzyl thiosulphate, carboxymethyl thio- 
sulphate and WN-carbobenzoxy-S-sulpho-L-cysteine, 
respectively. S-sulpho-t-cysteine also reacta with 
L-cysteine to give r-cystine having full optical 
activity. Glutathione reacts with S-sulpho-L-cysteine 
at pH b in a stream of nitrogen to give the mixed 
disulphide of cysteine and glutathione ; in this OABO, . 
partial rearrangement also occurs to cystine and 
oxidized glutathione. Oysteme reacta with disodium 
ethylene dithiosulphate to give a new amino-acid (I) 
containing two disulphide bonds. 


HO,0 CO,H 
‘SHCH,88¢H,cH,ssce,4H 
HA : 


(I) 


Organic thiosulphates bave been patented as agents 
for modifying uced keratin!, Mixed disulphide 
formation occurs between the protein chains and the 
organic residue from the thiosulphate, while difunc- 
tional thiosulphates are thought to give cross-links 
between the chains of the kind shown in (I). Experi- 
mente of this kind have been oarried out with soluble 
wool kerateine and various thiosulphates. It is of 
interest that the mixed disulphide of wool kerateine 
and oystéine is extremely labile in alkaline solution 
and becomes rearranged to cystine and the highly 
insoluble ‘oxidized kerateine’. The same is also true 
of the kerateine—thioglycollic acid mrxed disulphide. 

The mixed disulphide of cysteme and benzyl mer- 
captan, which may be termed S-(benrylthio) cysteines, 
shows promise as an intermediate for the synthesis 
of cystine peptides. Analogously to S-(phenylthio) 
cysteine!!, it becomes to cystine and 
dibenzyl disulphide on refluxing in 6 N hydrochloric 
acid, or on gentle warmimg in a solution of anhydrous 
hydrogen bromide in acetic acid. It may be recovered 
unchanged from & solution in 6 N ammonia, but the 
solution in N sodium hydroxide deposits dibenxyl 
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disulphide quantitatively after about one minute.. 
That this rearrangement is catalysed by traces of 
thiol formed by alkaline decomposition is shown by 
the fact that the appearance of dibenzyl disulphide 
is greatly retarded if a small amount of a chloro- 


alkyl thiosulphates with cyanide to yield alkyl thio- 
cyanates (reaction 4) has led to a potential method 
for the specific fission of peptide and protein chains 
at the cysteine or cystine residues. The method 
depends on the fact that the Lgs oce 
residues formed from S-sulphocysteme with cyanide 
are readily to thiocyanio acid and ‘dehydro- 
alanine’ (x-aminoaorylio) residues (reaction 7). 


in NB het 


dmog,ss0, ronson E OG + 


do bo 00 


| | | 80N--H40 (7) 
P-Thiosranoslanine Dehydroalantne 


It is well known that N-acyl dehydroamino-acids 
are readily split by dilute acid or alkali yielding the 
acyl compound, ammonia and a ketoacid!!; for 
example : 


- 
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TON ^. ROO,H + NH, + CH,00C0,H 
In addition, much attention has been bd 


dehydropeptidases, whioh can bring about 

flasion without causing hydrolysis of normal peptide 

bonds!*. Promising results have already been 

obtained in applying this method +o the S-sulpho 

derivatives obtained from various synthetic cystine 

derivatives, glutathione and insulin, and further work 

on these lines is in . 
It is hoped to lish elsewhere & more complete 

account of these investigations. 

! Clarke, H, T., J. Biol, Chem., 97, 235 (1052). 


-t Ocal, R., and MoPhee, J. E., Biochem. J., 60, 406 (1055). 
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ORIENTED TRANSFORMATIONS IN IRON OXIDES AND 
HYDROXIDES 


By Pror. J. D. BERNAL, F.R.S., 


Dr D. R. DASGUPTA and Dr. A. L MACKAY 


Birkbeck College Crystallographic Laboratory, 2! Torrington Square, London, W.C.! 


T has been known for many years that, in the 
systems of hydroxides of some tervalent metals, 
notably iron and aluminium, there exist two series 
of arystalline structures, a and y, the first of which 


Fe,O,; corundum, A10,) 
spinel-like forms (maghsmite, or magnetio ferric 
oxide, and y-alumina). 

The nature of those transformations suggests that 
they take place, not by de novo reorysiellisation of 
the oxide, but rather by the and i 
of structures already existing in the hydroxides. 
This mechanism has already been -discussed by one 
of us for the case of the aluminium?! and manganese* 
hydroxides. We have recently, in the course of a 
study of structures of magnetic minerals, been able 
to follow this transformation in some detail, as well 
as a further change from the y-oxide form to the 
«-oxide, which also proceeds in an ordered way. : 

The material is the somewhat rare mineral 
lepidocrocite, Y-FeO(OH), specimens of which were 
provided the British Museum (Natural History) 
and Oxford University Museum.  Lepidoorooite was 
algo synthetically by various methods’, of 
which the most succeasful was that of Welo and 
Baudisch', in which ferrous hydroxide was pre- 


cipiteted from ferrous chloride solution with pyridine 
and oxidized by passing & current of air through the 
solution. Rapid oxidation produces maghmmite at 
room temperature similar to that produced by 
electrolysis by Davey and Soott*. We have found it 
extremely difficult to prepare pure lepidocrocite. 
Most i are contaminated by maghmmite and 
gosthite, «-FeO(OH), and this may partly account 
for the instability:tof the precipitated hydroxide 
relative to‘the natural mineral. 

Precipitated lepidosrocite began to lose water at 
180° C. and was completely converted to aaa 
and some ite at 200°, all maghamite be 
converted to“hamatite below 250°. The na 
crystals proved more stable. This corresponds to the 
observations of one of us* that the impure iron 
hydroxide limonite, which is mostly gosthite, loses 
water at 210° as against 250° for the pure miners. 

It was found that & single crystal of lepidocrocite 
could be heated in air to 235° without change, but 
that at 250° it became transformed to an oriented 
texture of a spinel phase and hematite. The former 
was very poorly crystallized, having & particle size, 
selimated ioni the line broadening, of 100 À. ; ite 
lattice dimension Was a = 8:856 + 0-003 A, which is 
closer to that of maghsmite (8-350) than magnetite 
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(s) Natural ihe ooo heated to 





Fig. 1. 


da) and ta to 
Tit aeip Of echo oos d . This axis has 
an [04 1] axis of hematite 


side of the figure 


(8:896). However, the X-ray reflexions, such as 
(221) and (320), which distinguish maghsmmite (space 
group P2,3 or P4,32) from magnetite (space group 
Fd3m), were not observed; but it seems more 
probable that the spinel phase ahould be disordered 

ite than that it should be magnetite, Fe,0,, 
which would require the loss of 1/12 of a molecule of 
oxygen per FeO(OH) formula unit in the first stage 
of the transformation and & similar gain in the second 
stage. The nature of the mutual orientation is evident 
from the X-ray photograph (Fig. la) and is shown 
diagrammatically in Fig. 2. The maghsmite crystals 
form with their [001], [110] and [110] axes parallel to 
the principal axes [100], [010] and [001], respectively, 
of the lepidocrocite crystal. The hmmatite crystals 
then grow with their [00-1] axes 
parallel to the [111] directions of 
the maghmmiie their [11-0] 
directions parallel to the [1I0] 


spots from the hamatite shows it 
` to be much better crystallized 
than the maghamite. 

The dehydration of lepidocro- 
cite on heating in air was followed 
on an electronically controlled 
thermo-balance (Northern Ooke 
Research Laboratories, King’s Col- 
lege, Newcastle upon Tyne) with 
simultansous measurement of the 
magnetic susceptibility by the 
Ourie-Chéneveau method. The 
rate of heating was 100° per hour. 
The half molecule of water began 
to come off at about 240° and the 
specimen weight became constant 
at about 300°. For synthetic 
lepidocrocite the i 
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diately the loes of weight at 240° 
began. 


formation would appear to be as 
follows. Fig. 8 shows the similarity 
of the lepidocrocite structure to 
that of maghmmite (spinel type). 
The transition would require the 
removal of half the hydroxyl 
groups, together with the hydro- 
gen atoms in the adjoining hy- 
droxyl sheets, as water mole- 
cules, followed by a closing up of 
the (010) layers from 12-57 to 
8:85 A., that is, by 80 per cant 
(1:86 A. per layer) in the [010] 
direction of the lepidocrooite, to- 
gether with a shift of half an 
oxygen ion width (1-04 A.) in the 
[100] direction. The a and c- 
dimensions of lepidocrocite differ 
by 0-30 and 0-11 A., respectively, 
from the corresponding periods 
of maghsamite, and the resulting strain may account 
for the &mallnees of the ite crystals. Onur 
observations establiah that the formation of hsmatite 
is subsequent to that of maghremite, for ib ia oriented 
in relation to the planes of the maghsmite and not of 
the original lepidocrocite. The second transformation 
does not involve any loss of material but only a 
re-st&oking of the hexagonal close-packed oxygen 
atoms on the {111} faces of the maghmmite. In the 
process it is evident that some crystal growth occurs. 

The orientation relation observed for the mag- 
hesmite—hmmatite transformation has also been 
verifled by X-rays for the isomorphous magnetite 
(Fe,O,)-ilmenite (FeTiO,) transformation, which 
occurs in natural titaniferous magnetite systems 
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Fig. 3. Comparison of lepidoorooite and spinel structures. Unit oell outlined, a = 3 87 À 


studied by Vincent’. We examined two types 
of single-crystal specimens derived from basic 
intrusions which were kindly supplied to us by Dr. 
E. A. Vincent. The first contained two spinel phases, 
magnetite and ulvo-spinel (Fe,TiO,) oriented very 
precisely parallel to each other. When heated to 
500° the crystals partly homogenized to one spinel 
phase (with a = 8-446 A.). When heated to 950°, 
the homogenization appeared complete (with a = 
8-482 A.). 

The second specimen, which must have been 
derived by slow cooling from a single crystal, con- 
tained both magnetite and ilmenite phases. Here all 
the spote ware perfectly sharp and the ilmenite 
crystals were oriented in relation to the magnetite. 
As the photograph (Fig. 1b) shows, this orientation 
is as found in the i tite 
transformation (Fig. la) described above, with the 
[00-1] axes of the ilmenite (isomorphous with 
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himatite) parallel to the [111] 
axes of the magnetite. Heating 
to 950° did not produce homo- 
genization. One specimen was 
found with two parallel spinel 
phases oriented with to 
the ilmenite aa just 

These observations, taken to- 

, go far to substantiate 
the idea that, whenever steric 
conditions permit, solid state 
transformations, even where 
material is lost to the system, 
proceed by a minmum re- 
arrangement of the structures 
of single crystals, involving little 
more than the mechanisms of 
dislocation glidea, such as pro- 
duce stacking faults and twin- 
ning. This type of transforma- 
tion is not limited to com- 
pounds of metals of fixed val- 
ency. Similar transformations 
occur? in the series Mn(OH),- 
NnO(OH)-MnO, while in the 
iron series it is highly probable that the original 
white precipitate of Fe(OH), from ferrous solutions 
to the y-series, and the red precipitate 
of Fe(OH), from ferric solutions to the a-series. 
It seams reasonable to infer, wherever powder 
photography indicates two series of transforma- 
tions of the same chemical compound leading to 
different end-produots, that oriented or epitaxial 
types of transformations are involved. 

The work described forms part of & research pro- 
gramme on magnetic ores sponsored by the Depart- 
ment of Scientific and Industrial Research, to which 
we are grateful for financial support. 

1 Barnal, J. D , and Megaw, H. D., Proc. Roy. Soo , A, 151, 384 (1935). 
1 Bernal, J. D., Trans. Farad. Soo., 24, 834 (1938). 
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‘Dasgupta, D. È , Pros. Nat. Ins. Soi. India, S1, A, $58 (1055). 
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EXPERIMENTAL INDUCTION OF THE BREEDING SEASON IN A 
XEROPHILOUS BIRD 


By Da. A. J. MARSHALL 
Department of Zoology and Comparative Anatomy, St. Bartholomew's Medical College, University of London 
AND i e i 
H. J. de S. DISNEY 
Department of Agriculture, Dodoma, Tanganyika Territory 


LTHOUGH there have been suggestions to the 
contrary, it is unlikely that the breeding seasons 

of truly equatorial vertebrates are controlled by 
photoperiodicity, although at 16° N. (Benegal)', and 
even at 3-22° 8. (Tanganyika)*, the sexual cycle of 
Quelea quelea (the red-billed weaver finch) has been 
advanced by artificial illumination. Rather, many 
equatorial and other species have evolved a repro- 
ductive response to rainfall, or ite effecta. There has 
been adduced, however, little evidence concerning the 
role of rainfall per se, as distinct from the various en- 
vironmontal effects (for example, the sudden appear- 


ance of green grass, green seeds, animal food) of 
which it is an esential cause’. - 

Q. quelea is & sexually dimo ic, highly nomadic 
weaver-finch that occurs in of up to one 
million strong over great areas of Africa below the 
80-in. isohyet**. Such flocks croes the equator and 
may breed on either side of it irrespective of minor 
photofiuctuations. Between March and June, 1956, 
five hundred young Quelea were trapped soon after 
leaving the nest in the Dodoma area (lat. 6° 114, 
Tanganyika. The “juvenile age-groups were distin- 
guished by ringing, and one hundred birds were 
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placed in each of four cages measuring 18 ft. x 6f. x 
6ft. These were furnished aa follows: 

Cage I: Nesting bush (Acacia melisfera) of tradi- 
tional kind, dry seeds of white millet (Pantoumn 
méliacowm) and bulrush millet (Pennisetum iyphosd- 
eum), trough-water, and long dry grass of the genus 
(Oynodon) the bird uses for building i 

"Cage IL: As Cage I, but equipped also with a 


: As Cage I, but additionally with freah 
green grasa-seeds, long green nesting grass and trays 
of just-germingted green millet. 

Oage IV: As Oage III, but additionally with & 
sprinkler for two hours per day (0-5 1n. of *rain') and 
quantities of harvester termites (Hodotermes mossam- 
bious), grasshoppers, and dipterous larvae. 

The difüculty of intaining supplies of green 
grass, green graas-seeds and live larve during the 
dry season was overcome by growing appropriate 
hatchery. 








Date Cage I Cage IT Cago III Cage IV 
Beptamber 1 1 3 x1 18 


Thus, indications were obtained that for these 
birds (which were still physiologically incapable of 
reproduction) grass is an important factor in 
nest building. Tt appeared to be physically impossible 
for long, brittle, dry grass to be used, and wild 
populations never attempt to do so. 

The experimental prooedure was now varied as 
follows : On tember 10 all nests were demolished 
in Cages I and III. To Cage I, where building under 
dry conditions had been negligible, green nesting 
gram was added. From Osage III green seed and 
trays of germinated millet were eliminated go that both 
these cages now had dry food and green nesting 
grass. The following resulta were obtained : 











There is, then, good evidence of the importance of 
long green grass as a nesting stimulus. However, 
the above figures refer to nesting attempis in which 
imperfect structures were built. It was found that 

leto nests were made only when the grass had 
uoed long stems (for the frame of the nest), long 
lades (for tying the frame together), and seed-heads. 
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Although rain did not raise the number of building 
attempts it did appear alightly to accelerate the 
assumption of breeding coloration in the female. 
In Cages II and IV the females began to change 
colour before the others, but in all cages the visible 
changes took three weeks. (It was considered inexpe- 
dient to handle the birds so it is possible that initial 
moult stages may have been unobserved.) In all 
experimental cages the females changed colour before 
the wild population. In a reserve cage provided with 
dry millet, resting bush, trough-water and no building 
material whatever, the colour changes were delayed 
and remained approximately in phase with those of 
the wild tion. Therefore, it seems possible that 
close association with males engaged in the mani- 
pulation of nesting material may have exerted a 
stimulus that operated neurohumorally and acceler- 
ated oolour change. In the experimental cages full 
nuptial colour was complete in both sexes before 
November 20 so that, even without rainfall, green 
grass or animal food, the birds were physloally 
prepared for reproduction before the ‘rainy season’ 

in December or January. 

e first eggs were laid (in Cage III) on December 
24. One egg was found on the ground. The other 
was laid in a nest: it was incubated, develo an 
embryo, but was destroyed by intruder bi just 
before hatching. Before the initial ovulation only 
4-01 in. of natural rain fell and for more than 
& month (Nov. 28-Dec. 31) there fell only 
5-09 in. 

This natural precipitation was negligible in tity 
compared with the artificial rain provided in Gages II 
and IV and did not lead to reproduction in Oagea I, 
Il or IV. The manufacture of complete nests waa 
slightly retarded in early January when our plantation 
grass failed to produce seeding heads. By January 28, 
however, stems bearmg seeds were again available, 
and many nests were completed. More young 
appeared in Cage III on March 1 and 5, and on the 
latter date the first eggs hatched in Cage IV. The 
incubation period is twelve days and there had been 
no natural rain between Feb. 12 and March 1. 

In Cage II (for months supplied with a daily 
0-5-in. of artificial rain, dry food and dry nesting 
grass), a few birds at length managed to weave 
sodden dry grass into nesta. One egg was found on 
the ground on April 12 and an egg was laid in a nest 
on May 14. This disappeared the next day, probably 
destroyed. by intruders. 

Altogether, thirty young were hatehed in Cage III. 
As successive groups of young appeared, e temporary 
supply of insect food was provided but only five 
chicks were successfully reared. In Cage IV five 
young were hatched, of which none survived. Deaths 
were generally caused by the attacks of adults. 
Mule un of the chicks somewhat resembles 
that pial by solian famile anA ay oo OE 
responsible for severe injury by neighbouring males. 
The 1956—57 rainfall was very unevenly distributed, 
with periods of no effective precipitation for aa long 
as six weeks. The only reproduction that oocurred 
in Q. quelea over an aree of many hundred square 
miles waa in our Cages III and IV..+ 

The present initial experiment was hampered by 
the periodic failure of our plantation grass to mature 
sufficiently, by the collapse of the nesting bushes due 
ae T ee ee ee 
in the cages of too many birds. owever, from the 
above results it appears that : 
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l. There exists in Q. quelea an mnste urge to 
build nests which, in tbe confines of a cage well 
supplied with food, will find expression within about 
three months of leaving the nest, and before indiv- 
iduals have assumed nuptial plumage. 

2. Suocceasful nest-building cannot take place 
until the environment provides green grass with stems 
and blades sufficiently long to be used by the males 
for weaving. By this time (and when the females 
will accept the nests) the green grass is seeding. It 
is not yet known whether the seed-heads exert a 
stimulus on the females. It has been previously 
shown‘ that the young are fed principally on green 
seeds from the age of five daye, but that during the 
first five days of life the parenta bring them insects 
(providmg essential amino-acids). 
protein food does not appear to constitute & stimulus 
to reproduction. Inevitably, of course, animal food 
becomes available at the same period as the seed- 
heads. Thus, if the nomadic flocks of Quelea find 
enough suitable green nesting grass, the amino-acids 
essential to the early development of the young will 
be there as well. 

8. Experimentally, rainfall in itself lowers, rather 

than increases, the number of ovulations (but not the 
number of nests). 

4. An internal rhythm of reproduction exists, and 
this controls in both sexes the assumption of sexual 
coloration of beak, soft parts, plumage and, in the 
male, the onset of sexual display, performed on or 
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near the moomplete nest, that leads to copulation. 

This rhythm is modiflable by external conditions, 
including possibly rainfall and other external effects 
(for example, social stimulation). Many birds of both 
gexee came into breeding dreas when only 54 months 
old, and reproduction was shown to be possible at 
the age of nine months. Thus the breeding which 
oocurs in this highly nomadio pest in southern Kenya 

in December and January could be by birds them- 
slve Raned éd Toons ex Abb. previous Marsa cr 
April in Tanganyika. 

Fuller observations, including 
concerning comparative gonad eee in rela- 
tion to external conditions and display in caged and 
wild populations, will be published elsewhere. 

We are: mdPbted to the ee J. R. Soper) 


those 


M iren Pneus Peace One gee nds 
director (Mr. R. 8. A. Beauchamp). 
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GENETICALLY- CONTROLLED DIFFERENCES IN CATALASE 
ACTIVITY OF DOG ERYTHROCYTES 


By Dx. A. C. ALLISON and W. ap REES 


Medical Research Council Unit for Research In Cell Metabolism, Department of Blochemistry, 
University of Oxford 


AND 


G. P. BURN 
Department of Blochemistry, Radcilffe Infirmary, Oxford 


URING the course of experimenta on vitamin E 

deficiency!, Drs. T. Moore and J. M. Sharman 
noticed that in the presence of dialuric acid the 
erythrocytes of some dogs became brown in the course 
of a few minutes while the erythrocytes of other dogs 
maintained their normal red colour for 4 hr. or longer. 
Ib oocurred to us that this observation might be due 
to differences in the activity of the enzyme catalase 
in the ; such differences had already 
been shown to exist?. It was supposed that, in the 
absence of sufficient catalase, hydrogen peroxide, 
produced by autoxidation of dialuric acid, might 
accumulate ‘and oxidize the hemoglobin in the 
erythrocytes to methsmoglobin, which is brown. 
On the other hand, if there were sufficient catalase in 
the erythrocytes, they would retain the red colour 
of oxyhsmoglobin. 

Tests with dialurio acid were carried out using an 
adaptation of Gyorgy’s technique for detecting 
hemolysis in vitamin E-deficient animals’. Blood 
ee ee obs can 

e erythrocytes were washed twice in 0-9 per cent 
Solon chicclio aed ths packed cols seeuspendel jà 
20 vol. of 0-9 per cent sodium chloride. The dialurio 


acid solution contained 1 mgm. per ml. in 0.2 M 
phosphate buffer, pH 7-4, with sodium as the only 
cation. Small test-tubes were set up containing 
0-1 ml. dialurie acid solution, 0:15 ml. buffer and 
0-25 ml. oell i Each blood sample was 
tested in duplicate and with a control tube containi 

buffer only. The tubes were placed in a water-bath 
at 87° C. for 15 min. By this time the great majority 
of oell suspensions were either bright red or dark 
brown: tests on individual dogs always gave the 
same result. In an unselected sample of seventy-two 
dogs, twenty-six were found to have brown cells. 
The dogs tested Included various breeds (Irish setters, 
spaniels, greyhounds and terriers) as well ag mongrels, 
all of which were divided for the character. The 
resulta are insufficient to decide whether the fre- 
quency of brown erythrocytes varies from breed to 


The activity of the enzyme catalase in the ery- 


throcytes was measured with h peroxide aa 
substrate, the technique by Allison 
and Burnt. The results are expreeged as the initial 
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0 1 2 
Catalase activity (m M) 
showing distribution of erythrocyte 


SEE EM homing Me Abecissa, 
acklvity expressed as de DE een M n oe, 
ecc edes ar een] packed oells/min. 


forty-two dogs are shown in Fig. 1. The resulta are 
in agreement with the report of Richardson e£ al.* 
on @ amall number of dog erythrocytes that although 
the average value was low when compared with that 
of other species of animals, the relatively great 
differences in indices of bloods from individual 
animals are notable’. Our results also confirm their 
conclusion that the mean erythrocyte catalase-level 
in dogs w about one-thirtieth of that in human 
erythrocytes. In the relatively wide range of activi- 
ties encountered, there was evidence of a bimodal 
distribution ; the level in any one animal tested at 
different times was remarkably constant. AI the 
dogs the erythrocytes of which had become brown 
m the presence of disluric acid had catalase-levels 
lees than 1:6 m.mol./ml. cells/min. 

Further experimenta were undertaken to ascertain 
whether this difference is inherited. Through the 
kind co-operation of Mr. W. B. Singleton of the 
Canine Research Station, Kennet, Nr. Newmarket, 
Suffolk, and Mr. J. Scarnell, Wellcome Veterinary 
Research Station, Frant, Tunbridge Wella, Kent, 
blood specimens were obtained from seventy 
of nineteen matings. In Table l the resulta of testa 
are classified according to whether catalase-levels fall 
into the high or low group (above or below 1-5 
PE celle/min.). 

ints emerge from Table 1. In the first 
Mice Rene a MEO AS GELS DER bb 
fall into the high group, but four do not; all these 
had very low catalase activities. Second, there is & 
preponderance of high offspring among the high x low 
matings, which suggeste that the high group of parents 
may have included some homozygotes as well as 
heterozygotes. Third, all but one of the offspring of 
low x low matings fall into the low category. The 
single exception had a catalase activity of 1-6 
m.mol./ml. oellg/min., which is narrowly within the 


high group 

Apart from the last finding (which could be due to 
a slight overlap between the range of distributions of 
high and low activities) the resulta are consistent 
with a simple mode of mheritance. We have sup- 
posed that there is a single pair of alleles C,o and 
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Table 1. 
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that in the presence of O more catalase is produced 
than in the presence of c. On this hypothesis three 

genotypes would be expected, oc, Cc, CO, of which co 
would show very little catalase activity while Co and 
CC would show higher activities. If O were com- 
pletely dominant to o, the activities of OC and Oo 
would be the same; otherwise the activities shown 
by the heterozygotes would be intermediate between 
thoee shown by the two homozygotes. In fact, three 
animals which might have been homozygous Ca 
(because when mated with co they had flve or more 
offspring all of which fell into thé high activity 
group) showed catalase-levela above 2-5 m.mol.[m./ 
min. All the parenta in the high group who had 
offspring in the low group (that is, must have been 
heterozygous) had activities below 2-5 m.molfml./ 
min. These findings suggest that the heterozygotes 
have enzyme activities Intermediate between those 
of the two homozygotes. After the completion of 
this investigation, ıt was found that Putilin* had 
reported that high and low erythrocyte catalase-levela 
in cattle are controlled by a single pair of genes. 
Again, the activity of the heterorygotes is inter- 


be conned io the esibmyum. tania on d vit 
catalase-level showed & slightly i 


erythrocyte It is noteworthy that 
the dogs with low erythrocyte catalase-levels showed 
no signs of hemolysis, liability to infection or other 
disability. This is in contrast to the report of 
Takahara’ that human subjects lacking catalase in 
their erythrocytes are subject to progressive oral 


gangrene. : 

Besides illustrating the quantitative effects on 
enzyme activity of the genes concerned, this situation 
is interesting from the pomt of view of population 
iene In the presence of the o gene relatively 

ttle catalase is produced, yet several breeds of dogs 
are polymorphic for the gene. Usually such genes 
are disadvantageous and remain at & low frequency 
in populations, but a few instances where they have 
common are on record. Thus, about 15 per 
cent of rabbits lack the enzyme atropine esterase in 
their plasma and lrver. According to Sawin and 
Glick’ the capacity to split atropine is inherited in 
the form of & gene (As) located on the same chromo- 
some as the gene (H) for the diffusion of black pi 
in the fur. The character is incompletely dominant, 
amce homozygotes (4s/4s) produce more enzyme 
than heterozygotes, while no activity at all can be 
detected in the other homozygotes (as/as). 

The polymorphism of the As gene in rabbits and 
of the O gehe in dogs and cattle could be explained 
if it were advantageous to have an enzyme activity 
intermediate between the two extremes, since the 
heterozygotes would then be favoured. Alternatively, 
pleiotropic effecta of the genes concerned may have 
selective effecte which have brought about the 
fixation of both pairs of alleles. 

1 Moore, T , and Sharman, T. M., Diookem. J., 58, Proo. 1 (1952). T 
Bashardson, M. ee 1d. inl oy E., and Trostdorf, M., 

* Gyorgy, P , and Rose OM, don N.Y. Acad. Soi., 58, 151 (1049). 

1 Allison, A. O., and Burn, G. P., Brit. J. Heematol. , 1, 201 (1955). 

*Puillin, E L, J. Biol. Med. Map., U.S.S.R., b, 1 (1929). 

* Takahara, 8., Lance, 11, 1101 (1955). 

inris B., and Ghok, D., Pree. U.S. Nat. Acad. Soi., 90, 55 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notios ts taken of anonymous communications. 


Effect of Exposure to Gamma-Rays on the 
Hygroscopicity of Sitka Spruce Wood 

Tum possibilty of controlling insect attack in wood 
by exposure to gamma-rediation has recently been 
discussed by Bletchly and Fisher’. Although the 
practical applications of this method have still to 
be worked out and evaluated, any in situ treatment 
will inevitably expose the wood to the effect of the 
radiation, and with the development m Britain of 
the atomio energy programme, the exposure of wood 
to ionising radiations is likely to become more 
common. 

It is therefore of interest to see whether these 
radiations influence the properties of the wood iteelf, 
and as & first step towards this end the effect of 
exposure to gamms-redistion on the hygroscopicity 
of sitka spruce wood has been determined. Since 
nearly all physical properties of wood are affected 
by moisture content, it is probable that the changes 
in hygrosecopicity may give same indication of the 
changes to be expected in other physical pro leg. 

With the co-operation of tbe Technological i 
tion Group of the Isotope Division, Harwell, disks 
of sitka spruce approximately 19 mm. in diameter 
and 1 mm. in thickness along the grain were irradiated 
with oobelt-00 gamma-rays ( 1-17 and 1-88 
MeV.) to dosage-levele of 10*, 10’ and 10* rad. The 
temperature of the source was 86—40^ C. and the time 
of exposure 200 hr. for the 10* rad dose (and pro rata 
for lower doses). The exposures were continuous, and 
since there was only limited ventilation the samples 
were in an atmosphere containing appreciable though 
unknown amounta of ozone. There was no change 
in the appearance of the samples after irradiation, 
but at the highest dose, the wood seemed to have 
become slightly brittle. à 

The equilibrium moisture content/relative humidity 
curves were determined on control and irradiated 
samples by & technique involving the use of McBain 
quartz spring balances. The adsorption curves for 
sero and 10*-rad exposure are shown in Fig. 1, and 
it is apparent that there is & small reduction in 
equilibrrum moisture content at all relative humidities 
with the 10*-rad dose. The curves for 10* and 10'-rad 
exposure are not shown, but there is some evidence 
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Fig. 1. Hquilübrium motsture content/relative humidity curves 
in adsorpion cyele for control and irradiated sitka spruce 
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of a alight though scarcely significant reduction at 
10’ rad; the curves for the control and 10*-rad 
specimens are indistinguishable. Desorption curves 
were also: determmed and showed similar effecta. 

It thus appears that the hygroscopicity (and possibly 
other physical properties) of wood are only affected 
by very heavy doses of radiation, and that at less 
than about 10’ rad, the effect is negligible. This 
conclusion is in general agreament with the resulta of 
Lawton e£ al.*, who studied the chemical changes in 
basswood on to high-velocity electrons. 
They found that pe exposures, approaching 
10’ r., were requi before any chemical change 
became appreciable. 

The doses of gamma-radiation mentioned by 
Bletchly and Fisher did not exceed about 60,000 rad 
and were often considerably leas, whereas the present 
experiments involved doses greater by a factor of 
several hundreds. Thus any doses used for controlling 
wood-bormg Insects in practice are unlikely to have 
Mi Soper dien pigie effect on the wood itself. 

ve w orms part of the programme of 
the Forest Products Research Board iud is published 
by permieeion of the De t of Scientific and 
Industrial Research. e are grateful to Mr. T. 
Horne, of the Technological Irradiation Group of 
the Isotope Division, Harwell, for his co-operation — 
In irradiating the samples and for comments and 
suggestions. 
J. M. Parow 
R. F. B8. HnARMON 
Physics Section, 
Forest Products Research Laboratory, 
Princes Risborough, 
Aylesbury, Bucks. 
2 Bleseiy, J. D., and Fisher, R. O., Nature, 179, 070 (1057). 


., Bellamy, W. D., Hungate, E. HL, Bryant, AL P. 
and ‘Hall, A, coh. Assoc. and x d 
H, 1134. (Dee. 1 A NE 118, Pulp and Paper PET 


Absence of Lethal Radiation Effects following 
Massive Oral Administration of Plutonium 


Tas International Commission on Radiological 
Protection in its recommendations! assumed that 
radiation damage to the gastrointestinal tract from 
unabsorbed radioisotopes will be the critical factor 
in determinmg the maximum permissible concentra- 
tion for many of these isotopes. Among the isotopes 
for which the gastrointestinal tract is considered the 
critical organ are a number of alpha-emitters. Since 
it seamed quite conceivable that the radiosensitive 
cells of the gastrointestinal tract might lie beyond 
the range of alpha-particles originating within the 
contents of the tract, experiments were initiated to 
determine the effect on the tract of an orally adminis- 
tered alpha-emuitter. 

For these studies plutonium-289 was administered 
to seventy-five rats, by stomach tube, as a hydrated 
polymer suspended in & nitrate solution at pH 2. 
Results obtemed from preliminary acute toxicity 
studies within the lethal range are shown in Table 1. 
From these resulta it can be seen that death did not 


Table 1. Acurs Toxtorry TO RATS OF PLUTONIUX-280 LDXIXIFTHRUED 
INTRAQANTRICALLY 


Dose Mortality Tims 
(mo./kgm.) (de tha/ No. infected) (days Thinie 
56 
Ed T (none serale months) 
100 22 i 
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oocur from a dose leas than 88 mo./kgm., and that 
all mortalities resulting from plutonium Ingestion 
ocourred within 24 hr. The time of death has been 
generally accepted as a criterion of the intestinal 
radiation syndrome’, and in the oase of rata, such 
deaths occur from four to seven days after irradiation 
with X-rays. Rate surviving the plutonium feedings 
have been observed for.at least mx months. Blood 
counts and body-weight changes have not varied 
significantly from those of control animals. 

The oral plutonium dose of 88 mo./kgm. which 
resulted in only 25 per cent mortality can be calou- 
lated to have delivered at the surface of the contenta 
of the small intestine & radiation dose of approxim- 
ately 650,000 rem. This calculation 18 based on the 
same dommetry assumptions made by the Inter- 
national Commission on Radiological Protection in 
establishing maxrmum permissible concentrations for 
poorly absorbed alpha-emitters, exoept that the oon- 
stants used for describing the time of passage of the 
radioisotope through the gastromtestinal tract are 
those apphoable to the rat? rather than those applic- 
able to humans. Since this very large dose resales’ 
in none of the symptoms characteristic of the in- 
testinal radiation syndrome, it may be concluded 
that alpha-radiation originating within the contenta 
of the intestine is largely ineffective in causing acute 
damage to the intestanal wall. At least to a qualitative 
degree, this conclusion should also be applicable to 
the situation of chronic exposure. It would therefore 
appear that for all practical purposes of hazard 
evaluation, alpha-emitting radioisotopes contained 
within the gastromtestinal tract may be ignored in 
calculating maximum permissible concentrations. 

In contrast to these results with plutonium-239, 
similar studies involving the oral administration of 
yttrium-91 indicate that beta-particles originating 
within the contents of the gastrointestinal tract are 
approximately as effective as external X-irradiation 
in eliciting all of the symptoms of the intestinal 
radiation syndrome. 

A more detailed sccount of these experimenta will 
be published elaewhere. This work was performed 
under Contract No. W-31-100-Eng-52 for the Atomic 
Energy Commission. We acknowledge the technical 
assistance of Mrs. Alma L. Crosby. 

- MavuzicH F. BULLIVAW 

Roy C. THOMPSON 
Biology Operation, 
Hanford Laboratories, 
General Electric Company, 
Richland, Washington. 
July 26. 


! Recommendations of Int. Comm. Radiol. Proteot., Brit J. Radia , 
Bupp. No. 6, 46 (1055). 


* Quasiler, H., Redistion 303 (1056). Bond, V. P., Swift, 
pe A. O., and ic M. O., jer J. Physiol., 181, 


' Thompson, R O., and Hollis, O L., U.8 Atomio 
Hanford Atomic Products 


Operation, Richland, Washington, 
o on, 
HW-45646, 27 (1960). 


Uptake of Bentpyrene by a Chromosomal 
hospholipid 
Tue uptake of 3,4-benzpyrene by oella has been 
of interest to many workers, particularly in view of 
the carcinogenic properties of this substance. More- 
over, it is a fluorescent compound and has been used 
as a fluorochrome for lipids into which it will dissolve 
from a hydrotropic solution; caffeine is usually 
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used for dispersing it finely in water, since alone benz- 
pyrene appears to be almost completely hydrophobio. 
Berg! haa used this method in a detailed and extenmve 
study of the distribution of lipids in a wide range of 
normal and cancerous anma] cells and in the root 
tips of Alium cepa. In order that the lipids should 
not be affected by his preparatory procedures, he 
fixed the tissues in formalin which had been stored 
over powdered chalk ; chalk seems to have the same 
effect as calcium chloride, which is frequently added 
with the intention of maintaining a high concentration 
of calcium ions to immobilize lipids’. This method 
of fixation seems to be much favoured by histologiste. 
The tissue was sectioned with a freezing microtome, 
and the sections were then stained with benzpyrene. 
After a very careful investigation, Berg waa forced 
to conclude that in anımal and plant nuclei lipids are 
not present except in the nuclear membrane, and that 
biochemical demonstrations of these compounds in 
extracted nuclei were due to contamination by the 
cytoplasm. Indeed, he found that the nucleus was 
the one region in cells that never showed uptake of 
benzpyrene. 

While studymg the of lpids in 
meristematic plant cells, we have found that formalin, 
with or without the addition of calcium chloride, 
removes & lipid-protein complex from the roots and 
that afterwards the interphase and mitotic chromo- 
somes contain no apparent lipid. The extracted lipid 
has been precipitated out of the used fixative, 
hydrolysed in alcoholico potassium hydroxide, and 
glycerophosphate has been identified by partition 
chromatography in the hydrolysate. A similar lipid 
has been obtained from calf thymus fired in the 
sameo manner. When the tissues are fixed m Lewit- 
aky’s fluid (equal volumes of 10 per cent formalin 
and 1 per cent chromic acid) or in formalin contaming 
ammonium reineckate, no lipid material is demon- 
strable in the fixative and the chromosomes react 
positively with hpid stains. These results have been 
obtained with the roota of Vina faba, Trillium 
grandiflorum and Soila campanulata’. 

Thus it seemed likely that in these plant species 
and in oelf thymus there was a phospholipid, prob- 
ably associated with the chromosomes, which was 
removed by fixing the tissues in formalin but was 
retained after fixation in Lewitaky’s fluid. It was 
thought advisable to see if Berg’s inability to find 
benrpyrene in nuclei could be due to the removal 
of this material by his fixative. Roota of A. cepa 
were chosen, since he had reported that the nuolei 
of these roots did nob stain with benzpyrene; but 
those of V. faba and of T. grandiflorum were also 
studied because in these two species the phospho- 
lipid which can be extracted by formalin had 
been characterized. In all our experimenta, the 
chromosomes in those roots which had been fixed in 
formalin took up little or no benrpyrene, depending 
on the duration of fixation (5 br.—2 days), whereas 
those which had been treated with Lewitaky’s fluid 
took it up strongly. Oare was taken to ensure that 
the fluorescence observed was caused by the benz- 
pyrene and not by the autofluorescence of the tissues, 
which varied with the species and with the fixation 
procedure. 

To confirm that this phospholipid might be the 
cause of the discrepancy between Berg’s resulta and 
ours, two teste were devised. In the first, pieces of 
calf thymus were immersed in an aqueous ‘solution’ 
of benzpyrene for three hours and were then rinsed 
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thoroughly in water and fixed in formal-calcium. 
The precipitate which was obtained from this used 


fixative showed fluorescence due to benzpyrene. For 


the second test, pieces of calf thymus were fixed in 
formal.caloium, and the ipitate which was 
obtained by shaking the clarified fixative with 
chloroform was subjected to the Folch procedure, 
which was repeated to ensure complete removal of 
all matter which waa soluble in water. The purified 
precipitate was dried on slides and treated with 
the benxpyrene ‘solution’ or with the caffeine solution 
alone ; there was uptake of the benzpyrene by this 
material. 

In studies on animal cells & similar 
situation to that in plant cells has been found, in 
that there is a distinct uptake of benzpyrene by the 
heterochromatic regions of nuclei in mouse liver fixed 
in Lewitaky’s fluid but none in the same tissue fixed 
in formalin. 

It seems likely, therefore, that in all those experi- 
ments in which tissues have been fixed in formalin 
and in some other fluids! there has been logs from 
them of a lipid component which appears to be 
present on the chromosomes and which is capable 
of concentrating benzpyrene from an aqueous 
‘solution:. It is probable that this is the reason why 
Berg! failed to find of this carcinogen by 
nuclei. It should be pointed out, however, that 
although there is some evidence’ that this lipid is 
indeed preeent in life in the heterochromatic regions 
of the interphase nuclei and on all parte of mitotic- 
chromosomes, final proof is lacking as yet. 

We wish to thank Prof. J. T. Randall for giving 
us the facilities for this work, and Dr. K. 8. Dodds 
for his encouragement. We are grateful to Dr. H. B. 
Fell for her advice and interest durmg all stages of. 
the work. We also thank Dr. P. E. Levers for a 
helpful discussion. A fuller communication on this 
subject will be presented later. 

J. CHAYAN 
L. F. La Coun 
P. B. Gamax 
Wheatatone Physics Laboratory, 
King's College, 
8 


trand, 
London, W.C.2, 
and 
Department of Cell Biology, 
John Innes Horticultural Institution, 
Bayfordbury, Herta. 

1 Berg, N. O., dete Path. of Microbiol, Scand., Supp. 90 (1951). 
* Baker, J. B., Quart. J. Micro. Soi., 87, 441 (1046). 
* Peurse, A. G. B, Beera (Ohureh!ll, London, 1054). 


‘ Folh, arce Toes, M Meath, J. A., and Le Barron, F. N., 
J.’ Biol. . 191, 833 (1051). 
* La Cour, L. F., Chayen, J., and Gahan, P. B , Bap. Cell Ree. (in the 
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Intracellular Incorporation of Iron-59 
into the Root Cells of Pisum 

Kassier recently reported! that in the leaves of 
several fruit trees there is an intimate connexion 
between the level of soluble iron and that of deoxy- 
ribonucleic acid. During the past two years we have 
been assembling date which are of immediate rele- 
vance in this connexion. 

We have shown! that when detached pea roots 
are cultared in an iron-deficient medium growth stops 
as a result of an arrest in cell division. The cessation 
of division ocours abruptly, and undoubtedly coincides 
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with a state in which the free inorganio iron content 
of the tissue has been reduced to a level which will 
not support the further duplication of cells. When 
iron is restored to non-dividing deficient roote division 
is immediately reactivated. Moreover, at the timo 
when division ceases, the only part of the root appar- 
ently affected by the deficiency is the extreme apical 
meristematic region. At the stage when growth 
ceases, the body ,of the deficient root is virtually 

le metabolically from that of a normal 
root. We have assembled evidence which is oom- 
patible with the hypothesis that the failure in division 
18 & Consequence of a restriction in the synthesis in 
the meristam of a cytochrome oxidase system, 
although the evidence does not exclude the alterna- 
tive interpretation that the restriction in synthesis 
is & result of the arrest in division. 

Since iron affecta division, the distribution of the 
metal in the cell becomes a matter of some importance, 
and this has been examined by sutoradiography. In 
this series of observations iron-59 has been used. The 
roota of two-day old pea seedlings were immersed 
in a solution containing radioactive iron (0-1 and 
1-0 uo.[ml. of iron-59) and they were continuously 
aerated during an uptake period of 10-12 hr. at 25° C. 
After treatment the terminal centimetre was excised 
from each experimental root. The isolated tips were 
washed, treated with appropriate fixatives and 
sectioned after embedding in wax. After 
washing, following removal of the paraffin, the sections 
were covered with Kodak A.R.10 fine grain stripping 
film and autoradiographs prepared by the method 
of Doniach and Pelc?. eas Meer pesante Bà 10-30 days 
in a refrigerator the autoradiographs were developed 
and the sections stained with a Leishmann—Giemsa 
mixture. 

Fig. 1 shows a photomicrograph of & longitudinal 
section of & pea root supplied with iron-59 at a 
concentration of 0-1 po.fml. and treated with Zirkle’s 
fixative‘. It will be seen that the greatest aggregations 
of developed silver ‘grains are over the nuclei, and 
it is clear that in the final preparation the relative 
concentration of iron in the nucleus is greater than 
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ee ae Similar resulta were obtained 
when absolute alcohol or a formalin calcium chloride 
mixture was used aa the fixative but not when 
&oetic-aloohol was used or when preparations made 
after neutral fixation were treated with 1-0 N hydro- 
ohlorio acid. Tho possibility was explored that the 
accumulation of iron in the nucleus was a 
of fixation. In ane series of experimenta the radio- 
active iron was lied with the fixative, but this 
did not yield ] ization in the nucleus, and the 
possibility that the distribution ahown in Fig. 1 is 
an artefact may, therefore, be di 
Similar'results to those described above have been 
reported by Poulson ‘and Bowen*, who found that 
iron-59 is preferentially incorporated into the nuclei of 
Drosophila and that it is not dislodged by neutral 
formalin aloohol mixtures or by fat solvents like 
. dioxane. Kirby* also showed that the deoxyribonucleic 
acid isolated from rat liver nuclei carried a higher 
concentration of iron and manganese than did the 
It may be emphasized that the technique used here 
does not ahow the distribution of iron in the cells 
of intact tissues. In perticular, the free soluble iron 
is undoubtedly dispersed by the preparative pro- 
cedures. The results of this and other investigations, 
however, do show that iron is normally present in 
the nucleus in & form of combination which is not 
disrupted by neutral fixation. Thus, it is probable 
that certain nuclear components cannot be elaborated 
in the absence of iron, and this is at least consistent 
with the conclusion based on independent evidence 
that iron is eagential for the progreas of cell division. 
The results of Keesler! suggest that the promotion 
of division may be the effect of an influence of iron 
in the synthesis of deoxyribonucleic acid or in pro- 
moting the combination of this compound with other 
components of the nucleus. The second possibility 
is suggested by a conclusion reached by Kirby, who, 
in a preliminary note, states that heavy metals like 
- iron, manganese and sino, may promote the linkage 
of deoxyribose nucleic acid with i 


Unit of Plant Cell Physio logy, 
Department of Agriculture, 
Oxford. 
^ . 
iqq Cr dero: SEED: Division of Plant Industry, 
` Kessler, B., Watwrs, 178, 1015 (1967). 
* Brown, B., and Pomingham, J. V., Proc. Roy. Soe., B (in the press), 
* Doniaoh, J., and Pelo, 8. R., Brit. J. Radiol., $3, 154 (1950). 
* Zirkle, O., Bot. Gas., 88, 196 (1029). 
' Poda? G., and Bowen, V. T., Nep. Oe] Re., Supp. (3), 161 
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tA te 


Secretion of Heparin by Mast Cells 
Tma granula of mast cells are known 
haride ! ini, : 


heparin from the granula of mast cella was hitherto 
unknown. Degranulation of mast cells is not followed 
by disturbances in blood coagulation, even if it is 
extensive? <, 
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The liberation of heparin from the mast cells of 


on the slide, flxed with methanol and steined with 
an alcohol solution of toluidine blue’. 

An increase of the total lipids of the serum was 
observed within 4 hr. after the injection. 8 hr. later, 
the level was again normal. Characteristic were the 
changes in the mast cells of mesenteries in the 
lipsamic phase. The cytoplasm of the mast cella was 
condensed and the granula densely accumulated. 
Their steinability was equal. Some of the mast calls 
had peeudopodia-like protuberances with densely 
accumulated granula, gradually separating from the 
cytoplasm of the mast cell. Lesa frequent was the 
secretion of single granula. Free conglomerates of 
granula were afterwards phagocytosed by maoro- 
phages. The metachromatic substance, that is, 
heparin, was liberated from the mast cells and also 
from the macrophages by the lysis of granula. In the 
course of the is the granula of mast cells dis- 

The liberated metachromatic substance 
ed the cytoplasm of the mast oell or even the 


$n viro by Zollinger’, and 
thus also releases heparin in an amorphous form. 
In this connexion, we would refer to the experiments 
of U: and Damgaard’ dem: ing the correla- 
oxi bobosrt protedysis and’ the libaretkoan'et heraa 
in anaphylactic and anaphylactoid reactions in tissue 
sections tm viro. Lysis was observed even in the 
mast cels of fat tiasue. In this case there was an 
accumulation of metachromatio material between the 





Fig. 1. Lysis of granola tn the 
afte intrerenou injection of Eque Orto 

aggregates o metachromailo substance, 
ix with teheidihe bhue. (x 3-800) 
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membranes of the neighbouring adipose cells. After 
lysis in the mast oells and the elimination of their 
metachromatic material & new granulation was 
formed. The cytoplasm then contained tiny, thinly 
dispersed, nearly orthochromatically stained granula. 
After the lipssmio phase and similarly in the mesen- 
teries of those reta to which the control solution was 
administered the results were negative. 

From these observations we may conclude that 
experimental lipexmia resulted in the secretion of 
Seco cud ona be ee ce C USE 
phagocytosis, and further in & lysis of in 
mast cells and macrophages. ihe ‘Weis oeuaed. the 
destruction of the protein component of the granula 
and the liberation of amorphous metachromatic 
material, that is, heparin, from the cell into its 
neighbourhood. 

I have to thank Dr. L. Sobotka for preparing the 
emulsion and Dr. M. Pospíšil for determining the 
lipids in the gerum. 

: M. Hin 
'" Department of Histology and Embryology, 
Faculty of Medicine, 

University of Brno., 

, “Heparin” (2nd edit., Oxford Univ. Preas, 1046). 
pee ME, 215, 1, 15 (1955). 
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Acriflavine as an Effective Agent for 

eliminating F-factor in Escherichia coli K-12 

Tua artificial elimination of F-factor in Escherichia 
colt K-12 was obtained by treating F+ cells in a 
cobalt- or nickel-containing medium!. Of the two 
methods described in communication, the direct 
method was difficult to apply to some strains derived 
from K-12, because the facility of conversion of F + 
cells to F— cella varied with the strains used. On 
the other hand, the resistant-isolation method oon- 
sistently gave F— cells, but was somewhat tedious, 
because the development of resistance to cobalt or 
nickel was very slow. Recently, however, it has been 
found that acriflavine is more effective for con i 
F+ oells into F— than cobalt or nickel and other 
metals (Ikoma, I., unpublished work). 

An overnight culture of F + cells is inoculated into 
a nutrient broth containing ‘Kyokuto’ broth 10 gm., 
‘Kyokuto’ peptone 10 gm., sodium chloride 3 gm., 
and distilled water 1 litre or *Difoo' broth 10 gm., 
‘Difco’ peptone 10 gm., and distilled water 1 litre, 
with a sublethal concentration of acriflavine (20 pgm. / 

mL) and incubated overnight at 87°C. The 
mental culture contained about 1-8 x 10? oells/mi. 
and the control culture contained about 1 x 10° 
cells/ml. The cells were streaked on to the nutrient 
agar plate and well-isolated colonies grown on it 
were picked up one by one. Then, their compati- 
bilities* were tested by crossing with Y-70F+ and 
Y-70F —, respectively. In this way, it was found that 
the majority of colonies to acriflavine were 
fertile with Y-707+, but infertile with Y-70F_, 
although untreated control cells were fertile with 
both strains (Table 1). 
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Table 1. OMPFIGUNNOY oF AXTIFICIAL MIIWINATION WITH ACRIFLAVINE 


Oonosntration of &orifia vi ne 
Strains (20 xgm./ml.) None (oontrol) 
Y-0 40/40* 0/40 
58-161 20/20 1/20 
1028 6/10 oe 
AM 10/10 0/10 
K-1% . 10/10 o/10 


* F — oolonies found/total capa at of’ colonies tested. 
+ K-12 F— strains wolated this method were infertile with 
Y-70F+ in SRP method (ref. 3). This was an unexpected result, 


Table 1 shows that acriflavine is very effective 
as an F-eliminating agent. In fact, even the strains 
which were very stable to the metal treatment were 
found to be easily converted into F— ocells by this 
method. The efficiency of conversion, however, was 
reduced when minimal medium (glucose-Bimmon's 
medium) containing a sublethal concentration of 
acriflavine (5 ugm./ml.) was employed. 

In the course of these experiments, some ‘com- 
patibility mutants’ were obtained. 

(1) Intermediate strains. Intermediate strains (#4) 
were obtained m resistant cells to cobalt, 
nickel and other metals*, and by treating F+ cells 
with acriflavime for a short time (for example, 
Y-40F + strain was treated in the broth con 
20 ugm./mL acriflavine for 5-10 hr. at 37° O.). Fi was 
fertile with both F— and F+, but its fertility in 
the cross F— x Fi was lower than that in the crose 
F+ x Fs. Thus, Fi can be distinguished from both 
F+ and F— by ite recombination behaviour. Fi 
strains were obtained from the various strains of 
K-12, such as Y-70F+, 58-161F+, Y-40F+ and 
AMF+. Table 2 shows an example. 


Table 3. FENRTILLTIEB oF Y-40F+, F— and Ai 


Parents Y-40F + Y-407i Y-40F— 

F-T0Fl t ++ ++ 

Y-70F— ++ + = 
++, Very fertile; +, fertile; —, sterile 


Fi was not the mixture of F+ and F— cella, 
since by the method of repeated isolations of a single 
colony, no evidence was found of a mixture of P+ 
and F— colonies, and each colony of these isolates 
showed the same behaviour as ita parent F4. How- 
ever, & few isolates showed the fertility of F+, 
suggesting & spontaneous reversion of Ft to F+. 
The change from F -+ to F— should involve a series 
of intermediate stages of Fi. Therefore, the F status 
of Fi shown in Table 2 is between F+ and F— aa 

mating behaviour. The simplest explanation 
for the Fi state is that it may be due to a diminished 
number of F particles through the action of aori- 
flavine, as in the case of yeestt. 


taming 20 ugm./ml. of 
acriflavine or by the procedure of the resistant 
isolation method! after forty transfers in the cobalt- 
containing medium.  H/r— resembles F— in ite 
recombination behaviour in both fertility and com-.. 
patibility ; thus it is fertile with F+ (about 10-7) 
and infertile with F—. Moreover, when isolating 
Hfr —, a special strain Hfr-i resembling F+ in both 
fertility and compatibility was obtained. The differ- 
ences between Hfr— and F—, or Hfr-+ and F+, 
are now under investigation. 

One explanation for these phenomens is that F 
may be cytoplasmic, particles or virus-like agenta 
which are perhaps controlled by & gene or genes in 
the nucleus. F particles may play a part in chramo- 
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the more F particles,are present m a cell, the more 
donor éh&raoteritios'dre shown in it, while the leas 
F particles are preeent"in a cell, the more recipient 
characteristics are expressed in it. It may be assumed 
that the relation betwéen F partiples and the mating 
behaviour of the host call is analogous to that between 
kappa particles and the killer character in Para- 
mecium'. Lederberg has also suggested in his recent 
review* that the prodyction of F — from F+ by the 
soft-agar passage is analogous to the loss of kappa 
from & rapidly grown'olone of Paramecium. 

We thank Prof. H- Kikkawa and Prof. 8. Inoki 
for sdyice azid critigem during the course of work. 
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Variation in the Time of Release of the 
Ovarian Development Hormone in Aédes 


aegypti 

KEvipmNanm for the release of an ovarian develop- 
ment hormone during a oritical period following a 
blood mabe) has been- derived : feom; ligation -and 
decapitation experiments in both anophelme^! and 
culicine* - In Addes (Stegomyia) aegypis (L.) 
development of the ovaries beyond the resting-stage 
(stage 2)‘ consiste of a-two-step process of initiation 
"and pramotion*. Development up to stage 3 is 
initiated in some way within minutes of taking a 
blood meal; but promotion of the oocytes from 
stage 8 to maturity (stage 5) must, apparently, await 
the release of a hormone, which ab 28? O. occurs 
during & critical period 8-14 hr. later. 

Little is known about the actual duration of the 
critical period in each ito. In the previous 
work? it usual ooourred within these time limita, 
but varied from mosquito to mosquito ; few of those 
ee ee adio eire a erani 

ped the oocytes to maturity, whereas most of 
those decapitated at 14 hr. or more did so. Between 
these extremes there was an i ing but variable 
number of mosquitoes which developed their oocytes 
to maturity. 


Table 1. THN PROPORTION OF FRUPFT-FED AND FRUIT-STARVED FEXALA A. 
VARYING IETERYALS AFTER A 
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i2 dbi sU sell io ibis un apis wa 
isolated in tubes as ‘dry’ pupw* and the emerging 
adults were maintained on moist raisins before being 
given their first blood meal. Work now in progress, 
however, indicates that previous fruit-feeding delays 
‘the onset of the critical period. 

Daily lots of twenty-four ‘dry’ pups of & strain 
Ee Oyni ee nig iem eee ee ia, were 
isolated and divi into two groups, 4 and B. On 
emergence (day 0) raisins were given to the adulta 
of group A for a period of 2 hr., but were withheld 
from those of group B. A trace of fruit juice was still 
visible in the ventral diverticulum.’ of the mosquitoes 
of group A on day 2, when both groups were given 
& blood meal and kept at 28°C. Four mosquitoes 
from each group were then decapitated every 20 min. 
up to 14 br. after the blood meal. An extra number 
of group A mosquitoes were later added in order to 
allow the situation in this group to be followed up 
to 16 hr. As previous (unpublished) work on this 
species bad shown that decapitated mosquitoes do 
not lay the eggs which they may have developed 
(even if previously mated), both groups were dissected 
on day 4 to see what proportion contained mature 
oocytes. Survival in the fruit-starved group was not 
80 good as in the other, but mosquitoes of either group 
dying prematurely were excluded from consideration. 
The results, grouped on & 2-hr. basis, are shown in 
Table 1. None of the 178 negatives had developed 
their oocytes beyond stage 8. 

These resulta, which were obtained from larger 
numbers than those in the previous experiments’, 
indicate that the critical period ın fruit-fed mos- 
quitoes occurs mainly between 6 and 12 hr. after 
the blood meal. The critical period, however, in the 
fruit-starved mosquitoes, reared and blood-fed at the 
same time and at the same age as the fruit-fed 
mosquitoes, occurs mainly between 4 and 8 hr. after 
the blood meal. This delay and increased variation 
in the time of hormone release in the fruit-fed 
mosquitoes is the of result which might follow 
if the filling of the diverticula with fruit juice by an 
uncontrolled "and variable amount interferes, with 
subsequent -release of the ovarian development 
hormone. 

It seems possible that the ovarian devcloproet 
hormone is normally released in to stretching 
of the abdomen or the stomach with blood. Partial 
distension of the abdomen by filling of the diverticula 
with fruit juice may perhaps lead to ture 
release of the hormone and to rta dissipation before 
the blood meal is taken ; or distension of the ventral 
diverticulum may limit the amount of blood that oan. 
be taken into the stomach, and so affect a quantitative 
relation that may exist between the degree of stretch- 
ing of the stomach and the time of hormone release. 
It is possible, however, that the presence of fruit 
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juice or ite derivatives acta in a more indirect way ; 
it may be mentioned that transmiseion of kala azar 
by the blood-sucking sand fiy Phlebotomus argenispes 
Annandale and Brunetti is infiuenced by fruit feeding’. 

The implications of these findings are now being 
studied. In the meantime it is clear that much more 
consistent results are obtamed when this unoon- 
trolled variable is removed. Other work has failed 
to produce evidence for an ovarian development 
hormone in A. aegypis*, but it is not known how far 
this failure may have been due to differences in 
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Hemagglutinins in Calpurnia aurea 
AGGLUTININS acting 
human group A end B 
saline, and weakly or not at all on those of group O, 
are present in the seeds of Sophora japontca', Coronilla 
varia}, Crotalaria striata’, and in recently harvested 
samples of Bandetraea simpliotfolia*. The agglutinins 
of Sophora japonica, Coronilla varia and Bandotwaea 
simpliotfolia act more powerfully, and to much higher 
titres, on B cells than on A cells; the reverse being 
true of those of Crotalaria striata. 
During an investigation of agglutinins in plants 
available in Britain, another source of anti.(A 1B) 
was found in the seeds of Calpurnia aurea 
(butterfly bush or South African laburnum). The 
agglutination titres of crude isotonic saline extracts 
of these seeds (1 vol. seed material : 10 vol. saline) 


for salme of human erythrocytes are 
A,, 256; A, 82; B, 128; O, nil. Their general 
serological are similar to those of the 


properties 
agglutinins previously described. A single agglutinin 
is present, which can be absorbed by either A or B 
erythrocytes and eluted therefrom, the eluates having 
the same properties as the origmal extract. Treat- 
ment with A or B blood group speciflo substance, 
or with the simple sugars N-acetylgalactosamine 
which are’ structurally related to the 
activity 


tested in similar concentrations. Unlike those 
previously described, the agglutmms are almost 
equally active with A, and B oells; O cells are not 
agglutinated when kept at 0° C. overnight or when 
suspended in albumin. Papaimized O oells, however, 
are inated. 

It appears that these agglutinins are better adapted 
to the chemical configuration oammon to the human 
blood group entigens A and B than any previously 
obtained -from seeds; that is, they provide 
the hitherto closest approximation to the ‘cross- 
oe or -‘anti-C’ agglutinins of certain human 

sera’. 
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possible value of these agglatinins in routine blood 
grouping and blood group repparch, will be presented 
elsewhere. wy 

j M G. W. G. Bran 


An Investigation- of an Action of 
Penicillin 


Previous work! has that amiphenazole 
(2 : 4-diamino-5-phenylthiaxole hydrochloride, 'Dep- 
tazole’, ‘DHA 245’) may enter, after a period of 
delay (1-3 weeks), mto the thiamine metaboliam of 
weanling rats maintained on a thiiumnine-free diet. 

The expectation that penicillin, which is a 2:4:5 
trisubstituted thisxolidine derivative, - -might likewise 
influence biological processes requiring thiamine, 
was assessed by its ability to support the growth, in 
the sbeence of thiamine or its thiazole moiety 


(4-methyl-5-hydroxyethyl- perg d of the mould 
Phycomyces blakeslesanus’ and the weanling rat 
(40-50 gm.))?. 


Table 1 indicates that the presance of penicillin, 
thiamine or ita thiazole moiety was essential for the 
growth of the mould during a 14-day period at 20° C. 
on an artificial medium? containing the pyrimidine 
moiety of thiamine (2-methyl--amino-b-ethoxy- 
methyl pyrimidine). 

Penicillin can therefore replace the thiazole moiety 
of thiamine as & growth factor for the mould. 


Table 1. Enrect OF PaNIOILLDN ON THE GROWTH OF Phycomyces 
- WMakesiseanus 





Basal medium? plus 





No added factor 
Pyr (4 x 107 M) 


Th 
(4 x 10* M) + (4x 10° M) 
Thiamine E 
(4 x 107* M) 
Pen 
(4 x 107 M) + (4 x 10“ AD) 





"E egy rov wiih samal hype 
Z tag brarenreto Duel 


The concentrations of penicillin and the thiazole 
moiety of thiamine or thiamme required to give & 
comperable weight of myoelium were in the ratio of 
100,000 to 1. 

Further, penicilin (4 x 10+ M) supplemented & 
suboptimal concentration of the thiazole moiety of 
a f. x 10-! M) to give an increased mycelial 


"able 2 illustrates the beneficial effect of mtra- 
peritoneal administration of penicillm, either alone 
or with the pyrimidine moiety of thiamine, on wean- 
lng rata mamtamed on a thiamine-free diet‘. It 
both delayed the onset of thiamine deficiency and 
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Table 2. Hrrect oF PENICILLIN OX THE GROWTH OF THE THUMINE- | 
`" Donn Rat 


, All rete maintained on a a thlamine-free diet. Twelve animals in each 
group. All drogs given intraperitoneally 














Pyr = 2-Heth 
Pen = 


E 

reversed the of thiamine avitaminosis 
induced by withdrawal of treatment. Deficiency 
induced by withdrawal .of penicillm treatment was 
reversed by & dose of thiamme (2 mgm.). 

Further, thri intraperitoneal administration 
of penicillin (80-240 mgm./kgm.) terminated pre- 
mortel convulsions of severe thiamine deficiency and 
effected recovery in ‘several such animals. 

The gain in Wveighi over seven days of a group of 


The possibility that the growth-promoting effect 
of penicillm may be due to ita contamination with 
thiamine or ita thiazole moiety was excluded by the 
results of photofluorometrio, chromatographic and 
ultra-violet analysis. 'The 


thiamine content of the penicillin used was leas than - 


2 mugm./gm., e E MM Suet 
to produce the weight of mould and less than 
1/50,000 that required to support the growth of 
‘Tate’ under the experimental conditions. 

These resulta, and the fact that Stap/looooowus 


have suggested that penicillin resistance of Staphylo- 
cocous aureus may be associated with a change of 
the thiamine metabolic pattern of the organism to 
one more closely resembling that of Phyoompyoes 
blakeslesanus. This hypothesis ia at present under 
investigation. 

We thank the staff of the Antibiotics Section of the 
Commonwealth Serum Laboratories (Melbourne) for 
the chromatographic and ultra-violet spectrophoto- 
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Identification and Distribution of 
5-Hydroxytryptamine In a Sea Anemone 
D-HypROXYTRYPTAMINE is widely distributed in 

Nature and has been found in members of different 
groupe, including vertebrates, molluscs and tunicates!. 
It has also been detected in the venoms of Arthropoda, 
for example, wasps" and scorpions". In plants, it has 
so far been identified in the dicotyledons cowhage* 
and nettle’. In the present experiments we have 
identified 5-hydro in the tentacles, 
column (body wall), and in the structures of the 
ccalenteron (comprising mesenteries, gastric fllamenta, 
gonads, acontia, eto.) of the sea anemone Calliaotis 
parasitica. The oclenterio structures contained by 
far the highest concentration and the tentacles the 
least. In experiments on two different batches of 
Calliactis parasitica, the 5-hydroxytryptamine con- 
tent of the oclenterio tissues was 500 and 600 ugm./ 
gm. freeze-dried tissue, whereas the tentacles of the 
same animals contained 7 and 6 ugm. /gm. respectively 
(Table 1). 


Table i. AMOUNTS OF Ü-HYDROIYTRYPTANINS IN Sma ANEXONS 
Oeilisctis parasitica 








The identity of 5-hydroxytryptamine in the tissue 
extracita of Calkaoks parantica was established 
pharmacologically by their actions on the isolated 
rab uterus and guinea pig ileum. The effecta on the 


r&b uterus were completely antegonixed by lysergio 
acid diethylamide. The active material was chemio- 


ally i le from 5-hydroxytryptamine by 
ita Dr ue dn aec en a 
butanol/aoetio ' or in tsopropanol/hydrochlorio 
acid’ solvente. It was identical in its -ultra-violet 
absorption, in ita colour reactions with nmhydrin, 
Ehrlich's reagent, Pauly's reagent, and in the green 
fluorescence reaction described by Jepson and 
Stevens’. Also, its ultra-violet 
at various pH values agreed 
reported by Rapport!* for 5-hydroxytryptamine. 

In & recent study of colenterate toxins, Welsh* 
stated that the tentacles of the sea anemone, Metri- 
dium senile, contained a substance resembling 
5-hydroxytryptamine in ita pharmacological pro- 
perties, and that extracta of the body-wall contained 
much less of this activity. We have studied Meiridium 
sonis, and also Anemonia suloata, but found that 
Ü-hydroxytryptemine was either completely absent 
from their tissues or present in amounts too small 
to permit & definite identification. Heated, acidified 
extracts of Anemonia and Metridium did contain a 
smooth-muscle stimulant, the action of which on the 
ret uterus, however, was not nized by lysergic 
acid diethylamide. The amount of active material in 


n spectra 
closely with those 


activity, 
varying from leas than 0:5 to 2-0 ugm./gm. freexe- 
dried tissue. We were also unable to identify 


5-hydroxytryptamine by paper chromatography of 
alcohol extracts from these two species. 
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The high concentration of 5-hy 

oe ee a ce ee 
parasitica is in contrast with ita absence in the related 
iea of anemones. A aimilar situation existe in 
ctapoda, poda, where the salivary gland of Octopus 
vulgaris containg ap 500 ugm./gm. 5- 
hydroxytryptamine, whereas that of Octopus maoropus 
It is also of mterest, in view of the 
presence of 5-hydroxytryptamine in various animal 
venoms, that the tentacles of Calliactis, which are 
organs involved in the trapping and paralysis of 
prey, contained the lowest concentration of the 
tissues studied. It is extremely difficult, therefore, 

to oe conclusions about any general biological 


signifloance of §-hydroxytryptamine from what is 

known at t of ita seemingly haphazard distribu- 

tion in Nature. 
A. P. Marmas 

Department of Biochemistry, 
D. M. Ross 
Department of Zoology, 
M. SCHACHTER 
Department of Physiology, 
University College, 
Gower Street, 
London, W .O.1. 
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Vitamin Bi; and the Metabolism of 
i Pyridine Nucleotides 


Uncovurtima of oxidative phosphorylation in 
mitochondria fram steatotic livere? and in experi- 
mental thyrotoxicosis is known to be accompanied, 
among other changes, by & decrease in liver pyridine 
nucleotides which are of major importance in phos- 
phate uptake during electron transport to molecular 
oxygen’. The pronounced lowering Bi liver and ode 
mitochondrial vitamin B,, in’ hyperthyroidiam‘ as 
well as in carbon tetrachloride Injury (unpublished re- 
sulta), together with the observed. protection by the 
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Table 2. PYRIDINE NUCLEOTIDES IK HIPERIWEXTAL LIYER [XJURY 


o 





Untreated 
OOL, injected. 
Vitam B 
tected and t 
injected 


4" 











PN, oxidized pyridine nucleotides ; PNH, reduced pyridines nualeotides. 


Adult male rats, 150 fed on the stock diet 
(re. 5) were killed 6 and 48 hr eec aiio ecco Lic FE 


of 0:3 e.c. each of OOl. imis pu tected. reomved 
E 10 gm oao ir Be tamin 3 hr. or to OOL 
1n, Results are averages for four animals in case. 


vitamin against both these stres conditions’, would 
point to a function for the vitamin in the maintenance 
of tiasue-levels of pyridine nucleotides. This has now 
been ascertained by following the effect in mice of 
simple vitamin B,, deficiency induced by feeding on 
a high vegetable protein diet* on the extent of in- 
corporation in vivo of administered nicotmamide into 
liver pyridine nucleotides in a manner similar to that 
studied by Kaplan e£ al.’, and the ohangee in liver 
pyridme nucleotides, 6 and 48 "hr. after carbon 
tetrachloride injection to adilt,rats as described 
before’, without and with vitamin Bs protection. 
Total and oxidized pyridine nucleotides were de- 
termined fluorimetrically by the procedure outlined 
by Diansani!. 

It may be seen (Table 1) that the inoorpor&tion of 
nicotinamide into liver pyridine nucleotides, which 
reaches & maximum level in 8 hr.’, is leas in vits- 
min B,, deficiency, which ig also ahown by a decrease 
in the proportion of the oxidized to the reduced 
pyridine nucleotides. A similar effect due to the 
vitamin is also observable-m the expermhenta on 
protection agaist carbon tetrachloride toxicity 
(Table 2) ; it is of interest to note that even 
maximum accumulation of lrver lipids occurs y 
after 48 hr. of carbon tetrachloride injection, basio 
and metabolic ts such as 
reduction in glutathione levels and altered pyridine 
nucleotide ratios become manifest even after 6 hr. 

A decrease in pyridino-protein-linked oxidations’ 
and an increase in the proportion of reduced pyridine 
nucleotides in fatty livers! has bean noted by others. 
This condition may be expected to provoke predom- 
ination of fatty acid synthesis as to break- 
down. It haa been suggested that vitamin B,, may_ 
be necessary for the is of the porphyrin- 
containing proteins of the cell’? which, apart from 


Table 1. VITAMIK B,, DEFICIENCY AND SYNTHRAIS i viso OF PYEIDIDOS NUCLEOTIDES 














PN, oxidized pyridine nucleotides ; PNH, reduced pyridine EPER 


et consisting of (in percentages) eee peanut meal, 


Adult young mals mos LA esht, mere pared on a T M LU protean 

eorn ; salta IY (U ie ih sucrose, 1, The vitanin ' LU. emit A and BO marn, cicer heel d ; aysino, 0:3; roe 
chloride, 0 ; and vitamin mixture ın sucrose, 1. vi an y ded mam eer dict chloride, 5 ; 
riboflavin, 5; nisanamide, 10; calaum pantothenate, xine hydrogen bioan o; inositol, 1 olie amd, 0 2 
and vitamin K, 10. Gonto] aiuinale were fed the saris diet with 200 tamin B PE diet ihe aana avers tied at the ond of 
8 weeks when livers from the deficient and control analys respectively to 58 and 0 maem fom. feh wots of vitamin Bi as amayod 
with Mugiens gracths (ref. 8) and the animals killed at the sta tod lhtorrals for 


ar rena pis git 


four independent samples. 
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their function as respiratory carriers, are apparently 
also of importance in int mitochondrial 
"7 morphology necessary for oxidative phospharyla- 
` tion* and henoe for pyridino-nucleotide metabolism. 
i - G. B. NADKARNI 
D. 8. Waarm 
: A. SREHNIVABAN 
Department of Chemical Technology, 
University of Bombay. April 29. 
"Dana, M. U., Biookm. Biophys. Adta, 14, 514 (1084); 17, 301 
1065). 
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' Lehninger, A. L., J. Brol. Chem., 190, 345 (1961). 


i Lavate, W. V., and Sreenivasan, A., N&twre, 178, 804 (1958). 
D. K., Rego, D. V., and Sreenivasan, A., Waters, 178, 


1 N. O., Goldin, A., H B. R., Gott, M. AL, and 
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Clearing Actión of Lysolecithin on Brain 
' Homogenates 

Ix the course of investigations into the metabolism 
of phospholipids by nervous tissue, it was observed 
that lysolecithin had a very marked clearing action 
on aqueous homogenates of whole rat bram. The 
hmmolytic action of this compound has been studied 
fairly extensively (seo Collier’), and ita effects on 


isolated liver mitochondria heve also recently been ` 


investigated (Nygaard, Dianzani and Bahr), but 
there ap to be no reporta of ita action on suspen- 
sions of whole tissues. 

i rere wea a pu irr alain na 
of Rhodes and *, and lysolecithin was prepared 
fram this by that of Long and Penny‘. Homogenates 
of fresh whole rat brain and emulsions of lysolecithin 
were pre in 0.0265 M sodium bicarbonate 
(pH. 8-3) in all-glass Potter—Elvehjem homogenizers. 

The changes in optical tranamission of the brain 

te after the addition of lysolecithin were 
followed in & Spekker absorptiometer in 2-5 mm. 
cells using H.508 neutral grey filters (Fig. 1). 

There was an initial rapid increase in optical trans- 
mission during the first 10 min., followed by a more 
gradual rise, over a period of 2 hr., to a maximum 
value. Tho final degree of clearing produced in 8 hr. 
increased with imcreasmg concentrations of lyso- 
lecithin and reached a lmrting value of about 80 per 
cent of the optical transmission of water with 
0-007-0-008 M lysolecithin. At the end of the 
experiment the contents of all tubes were centrifuged 
for 60 min. at 21,000g at 0° C., and the optical trans- 
mission of the supernatant fluids measured. Since 
anly a relatively slight increase in transmission was 
found following this procedure in the tubes contain- 
ing the higher concentrations of lysoleoithin, it is 
evident that in these tubes nearly all the brain tissue 
has bean rendered soluble. 

The mechanism of this clearing action of lygoleoithin 
on brain homogenates is obscure. Gorter and Her- 
mans! found that a given amount of lysolecithin 
hsamolysed a fixed number of’ erythrocytes under 
their specified conditions ; and they further concluded 
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that, following lysis, the lysolecithin remained at- 


tached to the erythrocyte membrane, since, for a 
given amount of lysolecithin, the percentage hæmo- 
lysis reached & limrting value in about 15 min., and 
did not increase progressively with time. It seeme 
from Fig. 1 that there is a similar relationship 
between the amount of lysolecithin present in the 
system and the maximum degree of clearing produced 
in & brain homogenate. The amount of lysolecithin 
required for hsmolysis was found by Gorter and 
Hermans! to be related to the surface area and by 
Collier and Chen‘ to the cholesterol content of erythro- 
cytes. Whether there is also & similar relation 
between cholesterol content or some other property 
of nervous tissue and the amount of lysolecithin 
needed for clearing & bráin homogenste has not yet 
been determined, but the present resulta and those 
of Nygaard et al." suggest that ib may have some 
action not only on cell membranes but also on nuclear 
and mitochondrial membranes. 

Although the influence of temperature and of pH 
have not yet been studied in detail, preliminary 
experiments suggest that clearing of brain homo- 
genates is slower at room than at 38? O., 
and slower at pH 6-4 than at pH 8-3. 

The ability of & nutnber of other substances to 
cause clearing of rat bram homogenates was also 
tested. Using 1 per cent solutions of these substances, 
under the conditions described in Fig. 1, the final 
percentage optical transmissions found were: sodium 
oleate, 52 per cent; sodium deoxycholate, 70 per 
cent; sodium taurocholate, 26 per oent; saponin, 
17 per cent; ‘Lubrol. W’ (cetyl aloohol-polyoxy- 
ethylene condensate : Imperial Chemical Industries, 
Ltd), 52 per cent (brain only, 7-0 per oent; water, 
100 per cent). On the other hand, the optical 
transmission of homogenates was raised to more than 
80 per cent of that of water by only 0-4 per cent 
lysolecithin. 

Lysolecithm also has & marked clearmg action on 
homogenates of liver, kidney and muscle. 

This effect of lysolecithin may be of value in 
enzymic studies on homogenates of tissues, especially 
of nervous tissue where, owing to the presence of 
organized lipid-rich myelin aheaths, access of sub- 
strates or inhibitors to enzymes may be impeded. 
The question also arises whether an abnormal pro- 
duction of lysophosphatides, with a consequent dis- 


No 4s; September 28, 1957 : 


turbance of the physical state of the myelin sheath, 
could be a factor in the pathogenesis of demyelinating 


effecta of cobra venom, 
phatides might be myelinolytic, although they made 
no direct studies of the effects of these compounds 
on -nervous tissue. 

I am grateful to Prof. R. H. 8. Thompson for his 
interest in this" work, and to Dr. O. Long for a gift 
of dried make venom and advice on the preparation 


of lysolecithin B 
G. R. WassrmER 


Department of Chemioel Pathology, 
Guy's Hospital Medical School, 
London, 8.E.1. June 17. 
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Relation between the Ultimate Upper 
Lethal Temperature and the Temperature- 
range for Good Health in the Roach 

(Rutilus rutilus) f 


Taa ultimate upper lethal temperature for roach, 
as defined by Fry}, is 88.6? C. These fish remain 
in good condition and all survive at 26°C. (for at 
least three months) At 80° O. roach lose condition 
and individuals die after a few weeks, while at 32? C. 
their condition deteriorates _Tapidly and individuals 
die within a week. 

ta in which-thé temperature of the water 
was raised slowly also demonstrated that exposure to 
temperatures below the ultimate upper lethal temper- 
ature is highly deleterious. In experiments A, B and O 
(Fig. 1), roach which had been living for at least four 
weeks at 20° C. were transferred to tanks at 20° O., 
the temperature of which was raiped by 1? O. a day 
to 80°C. (Other experimenta had shown that at this 
rate of increase of temperature the fish display oom- 
plete acclimatization.) In A, the flah were kept at 
80° O. for six weeks and the temperature was then 
raised. by 1° C. a week to 82? O., and then by $^ C. a 
week. Six fish out of fifteen died while the temperature 
was still at 80° C., and 50 per oen? of the fish had died 
while the ture was at 82°C. (in the eighth 
week). Five fish were still alive when an accident 
ended the exp in the eleventh week (tem- 
perature, 33.5? C.). In B and C, the roach spent only 
one week at 30°C. before the temperature was 
raised by 1* C. a week to 33? C. (B) or 32°C. (0), 
‘and then by 4° O. a week to 38-5? O., at which tem- 
perature the tenks were held until all the flah had 
died. In t B, one fish (out of ten) died 
at 32° C. and the others at 88-5° O. ; 


week. In j 

80° C. and 50 per cent had died when the team- 
perature was 82.5? O. during the fourth week. Thus, 
50 cent of the fish exposed for six weeks to 
80° O. died at 30-82? O., while of fish with a shorter 
exposure to the harmful temperature of 30? O., 50 per 
cent survived until the water had reached tempera- 
tures of 82-5-33-5° O. 
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After sap Cen ee es Senter 
80° and 34° C., roach become very dark along the 
back and very thin, so that the spme shows gs a 
pronounoed longitudinal ridge. The flah become 
bow-shaped, no longer swim normally and move with 
a stiff body by a series of jerky hops. When opened 
after death, the gall-bladder is large and black. 

There is little relation between the ultimate 
upper lethal temperatures of goldfish, Carassius 
auratus’, and speckled trout, Salvelinus foninalis!, 
and the temperature-ranges for good growth in the 
two . The lethal temperature for Salmo 
iruiia* also beers little relation either to the optimum 
temperature for good growth at different ages? or for 
development*., 

Long exposures below the ultimate upper lethal 
temperature, therefore, are harmful to roach and are 


useful index for comparmg the thermal relationships 
of species, but bears little relation to the temperature- 
range for health and, therefore, breeding. Three 
important indexes for a species are probably, (a) the 
ultmmate upper lethal temperature for the adult fish ; 
(6) the temperature-range that will Sow. ps 
factory growth to maturity and 

(8) tbe tetpenibure casco or tlie satatsctaky develo 

ment of eggs and fry. Tf che tem oerasaro ton high 
"to allow reproduction, a species will disappear from a 
water although the adult fish are not bemg Killed. 
The criterion of a suitable maximum temperature 
for polluted rivers ought to be, therefore, that fish 
can remain in good condition and breed at that 
temperature, and not that the temperature is not 
sufficiently high to kill the fish outright. The present 
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limite.for the temperature of polluted rivers may, 
therefore, be too high. - 

. These. results are from work done in the Depart- 
ment of Zoology, King’s: Oollege, London, while 
„ holding a British Cel&nese Postgraduate Studentship. 

A. W. Cooxisa 
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* Brown, M. H „J. Map. Biol., 33, 118 (1046); 28, 478 (1951). 
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*Chromosomes of the Potato Root Eelworm 


Tua systematics of the cyst-forming eelworme of 
the genus Heterodera are difficult, and in several cases 
distinctions between species de largely on the 
host-range of the eelworms. 
the higher planta, chromosome numbers have often 
been useful in determining the limite of species and 
the relations between species in diffloulb groups. It 
was therefore thought that an investigation of the 
chromosomes of Heterodera species might be valuable. 
Details are given below of a technique that can be 
used for determining the chromosome number of the 
potato root eelworm, Heterodera rostochiensis Wol. 

Females of Heterodera rostochiensis were examined 
at all stages from the time of their first emergence 
from the root, when they were white and flask- 
shaped, until they were much larger and spherical, 
with bright yellow cyst walls, and contained about 
& hundred eggs in egg cases. All came from potato 

infected in plant pote in the greenhouse 
from soil collected at Feltwell.Fen, Norfolk. They 
were fixed in a&oetic-aloohol (1:3) for half an hour 
and afterwards placed in & drop of 2 per cent oroein 
in 45 per cent propionic acid on & microscope slide. 
The cyst walls were removed, and the contents of the 
oyst squashed urider a cover glass. 

Cell division was,seén in cyste of all ages, principally 
m the long convoluted ovary, although mitotic 
divisions occurred elsewhere in other unidentifled 
tissues. Motephase of mitosis was only sean im side 
view, and no details of the chromosome complement 


. could be distinguished, for the chromosomes are 


tightly retained on & hollow equatoral plate. At 
mitotic anaphase there is no convergence to the poles, 
the groups separating in parallel lines. Although 
the individual components of the gro can be seen 
more clearly than at metaphase, Do call wun Ghtained 
in which the chromosome number could be counted. 

Many phases of meiosis apparently oocur together 
in the long ribbon of ovary, but the only clear stages 
at which the chromosomes could be examined were 
first metaphase and first anaphase. Judged by the 
frequency with which these stages were observed, 
meiosis takes place most vigorously in yellow, cysts 
which already contain many developing eggs encloged 
m membranes. It would therefore, that eggs 
are still actively produced at- this time, possibly to 
be fertilized by stored sperm: ~ 

At ‘first metaphase of meiosis, nine pairs of 
chromosomes were present (Fig.°1), the complement 
consisting of three pairs of larger chromosomes and 
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Fig. 1. (s) Photomicrograph, (b) drawing, of first metaphase ` 
of melos. x 2,500 


six pairs of smaller ones. However, all the chromo- 
somes are very small, the largest being about 1.2 u 
in length ab first motaphase, and are at the limite of 
resolution of most microscopes; thus detailed 
description is impossible. The partner chromosomes 
of each bivalent lie side by side, generally with each 
member of the bivalent orientated towards opposite 
poles. There was no evidence of undue lagging at ana- 
phase, and anaphase and telophase were quite normal. 

This preliminary examination shows that H. 
rostochiensis ia cytologioelly distinct from an wn- 
identified species of Hefefddera and from & species 
of & related genus, M ita, both of 


$noogn. 
"which have been reported-td, have 16 chromosomes!. 


Indeed, this evidence of differenoes in chromosome 
numbers suggests that cytological studies may be 
rewarding in defining the limits and relationships of 
eelworm species. 
We acknowledge the “ready co-operation of Dr. 
H.W. Howard in providing infected potato seedlings. 
Rare Roy 
Vioros CHAPMAN 
Plant Breeding Institute, 
Oembridge. May 4. 
1 Mulvey, R. H., Oened. J, Fool., $3, 205 (1065). — 


Structural Heterozygosity of Clpura 
‘paludosa, Aubl. . 


Taa genus Cipura of the Iridaceae is found in 
Tuis both in: tho-teniperato ea aerial onono 
the Eastern Himalayas. Otpura paludosa, Aubl. is 
cultivated specially for ite damty white flowers. This: 
apona B c ce Spee hee en 
tolerate varying climates. 

The oytology of this species bas been studied by 
us in connexion with the detailed investigation on & 
number of iridaceous genera undertaken in this 
laboratory. The chromosome number of this species, 
as determined from the somatic and meiotic cells, is 
twelve. The present report deals with the ohromo- 
some behaviour of C. paludosa Aubl. and the observa- 
tions show that this species is a structural hybrid. 

Extreme stickiness of the chromosomes made the 
Study of their structure by the usual methods of 
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Pigs. 1-5. Mitotic and melot!o chromosomes of Ciyure paludosa 
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1-3. Mitotle metaphase, carly metaphase and phase. , showing the different of the two large 
ra à In Fig. 1 the vm Perpetua showing nn Eon Ter of the Ikrgo Pair and 


cbromosomes (marked with arrow). 


the centromeric granule In the other member are noticeable 


Figs. 4-5, Divalent configuration of Hia large o Tomosores marked with arrow) and their 
durmg melosis. (In Fig 5 


, the early separation and the 


- fixation and staining difficult. After & series of trials 


-with different pretreatmenta, the best result was 
obtained with tment in & saturated solution 
of aeeculin at 12-14? C. for 80 min. Fixation was 
then carried out in acetio-alcohol (1: 1) for 45 min. 
This step was followed by heating in oroein-hydro- 
chlorio acid mixture (2 per cent orcein/N hydrochloric 
acid, 9:1) and smearing-in 1 per cent sceto-crcein. 

The twelve chromosomes of this species can be 
claasified in three distinct categories, namely, four 
pairs of short chromosomés: with median primary 
constrictions, one pair of medium-sized chromosomes 
with median primary constrictions and two large 
chromosomes. k 

The two large chromosdmes are clearly distinguish- 
able from each other (Figs, 1, 2 and 8). One of 


them is provided with’‘asnearly median primary . 


constriction and & secondary constriction very near 
the primary one. The other chromosome has the 
primary constriction located at the sub-median to 
sub-terminal position. The size difference too is 
marked, the former bemg comparatively larger than 
the latter. The position of the primary constriction 
is also much pronounced. 

The behaviour of these two chromosomes during 
meiosis is interesting. They remain distinct from 
the rest of the five bivalents during all the stages of 
meiosis. They undergo pairing among themselves at 
the end region, thus forming a heteromorphic bivalent. 
A ring configuration between these two chromosomes 
is commonly met with (Fig. 4) even from the early 
stages of meiosis. During anaphase, this pair under- 
goes separation earlier than the rest. During this 
phase, the size difference between the two is quite 
clear (Fig. 5). Consequently, in the second division 
also, 50 per cent of the nuclei contain one of the 
members of the heteromorphic pair and the remain- 
ing 50 per oent the other. 

The occurrence of a heteromorphio pair of chromo- 
somes is not uncommon in unisexual plante, where 
these are concerned mainly with the determination of 
sex. In C. paludosa, AubL, which has bisexual 
flowers, such chromosomes have no bearing on the 
determination of sex. a 

That they are the producta of the structural changes 
of the chromosomes. occurrmg in the evolution of 
species is apparent. They must have origmated 
through chromosomal changes from & normal homo- 
morphic pair. The pairing behaviour during synapsis 
of these two chromosomes is aignifloant. 


on in anaphase y 


tn aixe of members of the large pair is noti ) 


A ring configuration is commonly met with, 
suggesting homology of the end segments. Such 
behaviour indicates that the procees of structural 
alternations has i affected the intercalary 
segments of one or of both of them. Pairing at the 
end region consequently causes no change in the 
general pattern of the chromosome structure. Inter- 
calary segments, in which the two mainly differ, 
remain absolutely unaltered. The difference m the 
intercalary segments has also been brought out 
clearly in the somatic plates. The morphology of the 
two differs markedly. Their difference noted both in 
meiosis and mitosis indicates that a portion of the 
chromosome segment must have been deleted in one 
of the members. Further, the early separation during 
anaphase indicating difference in the timing balance 
with the rest of the brvalents is possibly the result 
of structural alterations affecting genes responsible 
for anaphase movement. 

All the individuals collected from the different 
localities of the- plains as well as of the Himalayas 
are characterized by this heteromorphio pair of 
bivalents. As no homozygote has yet been obtained, 
it appeara that homozygosity.in relation to any of 
these chromosomes is possibly lethal to the species ; 
some mechanism is undoubtedly operating in Nature 
to maintain the structural h ity of the 
species. Otpura paludosa, Aubl., therefore, should be 
classed as a balanced, structural heterozygote. 

ARUN KUMAR BHARMA 
CurrRA TALUKDAR 
Cytogenetics Laboratory, 
t of Botany, 
University College of Science, 
Calcutta 19. April 26. 


Effect of the Afforestation of Catchment 
Areas upon Water Yield 


IT has recently been argued! that the afforestation 
of catchment areas in Great Britain seriously reduces 
water yield, and because of this the planting of such 
areas should cease until it can be proved that the 
nation’s water supplies are not being threatened. In 
both this peper! and a contemporary review* the 
effect has been interpreted primarily as that of 
afforestation upon transpiration. 

It may be of value, therefore, to present certain 
existing data, from a detailed study* of natural and 
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afforested Caliuna moor in the Cleveland (Yorkshire) 
maasif, which enable this important problem to be 
seen. in fuller ive. 

Soil water determmations, carried out throughout 
the season upon naturally structured soil clods‘, have 
shown the podrol profile (0-80 cm.) of undisturbed 
Calluna moor to poses a stable field-capecity. In 
winter, excess water following rain showers left the 
moor within two to three days, largely either by 
draining laterally above the poorly permeable thin 
iron-pan or as surface run-off. For summers of 
potential soil-water deficita, calculated from climatic 
datat, not ing 6 om. of water, actual deficits 
in the profile were lower by 10-15 per cent, and for 
summers of potential deficits aa great as 12 cm. this 

cy rope to 20-25 per cent, or the equivalent 
of about 2-7 om. of water. This suggested falling-off 
fed un tose seh ERO. MEM other 
fact that more than 80 per oent of Calma root 
system was concentrated in a 13-cm. thick surface 
soil zone, the raw humus and upper bleached horizons, 
which contained only about 7 om. available (< pF 
4-2) water at fleld ity. 

Some twenty-five years growth of Picea sitchensis 
on this site slightly reduced the fleld-capecity water 
content of the profile, but for summers of potential 
deficit of up to 12 om. of water, actual deficite, 
measured from the new field-capacty, were no leas. 
The absence of declme in transprration in this case 
appeared due to the deeper rooting of the trees. 

he reserves of available water in the ing zone 
were greater and water was withdrawn legs exclusively 
from the surface horizons; hence the chances of 
attaining conditions of water deflciency were less. 
Through ita effect upon transpiration, therefore, 
afforestation could, in certain years, reduce catch- 
ment yield by up to 8 om. of water. 

Two reasons, however, suggested such a loss to 
be of no practical importance. First, dry summers 
are rare in Great Britain: over the representative 
32-year period 1921—52, there were only four summers 
when the potential deficit reached 12 om. of water 
and twelve when it reached 9 om. Secondly, winter 
rainfall is considerable: for the twelve winters 
followmg these summers, from the establishment of 
fleld-oapacity in autumn until ite ceasation in spring, 
the rainfall averaged 52 cm. and never amounted to 
leas than 28 om. Only a minor fraction of this winter 
rainfall could be transpired; hence the remainder 


LA un aeb nay peeps was (el Io 
* 9ompered with the 8 om. lose. 

'^ But the other main way whereby afforestation 
might threaten water yield must not be overlooked. 
Structural changes may be brought about within the 
soil profile favouring the deep seepage of water, with 
Possible loss to a reservoir, at the expense of run-off. 
Thus, both the deep forestry ploughing which 
precedes planting and the tree roota themselves 
extensively shatter and soften the iron-pan of the 
natural Calluna moor. Deep seepage through the 
more permeable underlying fragmented sandstone is 
increased, so that under closed canopy forest, run-off 
—over either the soil surface or the iron-pan—is 
no longer commonly seen. Divergence betwéen the 
topographic and phreatio boundaries of drainage 
basins becomes & factor of special significance, and a 
study of the geological structure of the region shows 
that upon certain catchments intoreased percolation 
could result in watershed leakage and reduction in 
water yield. 
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Consideration of the effect of afforestation upon 
water yield, therefore, must embrace all hydrological 
characteristics of the catchment area. Generalization 


afforestation threatens water lies. The same 
cannot be said for south-east although 
extensive afforestation of catchments here is rarely 
& possible form of land utilization. The particular 
need for research appears to be upon the permeable 
strata of the north and west. 


Department of Forestry, 
University of Oxford. May 18. 


! Lew, F., Advanc, af Sol, (in the press). 
* Laurie, M. V., Int. Unt f Forest Research ? P 
(Ontord, 1096). on o Organizations, 55/11/16 
* Rennie, P. J., “Bome Physteo-ohem!oa] Properties of Moorland Boils 
Plated lo A Purse A thesis, Im 
mr ( 1058) unpublished [] perial Forestry 
* Rennie, P. J., Sol Se. (in the press) x 
* Ministry of Agriculture and Fisheries, Teck. Bwl., No. 4 (1054). ` 
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Permeability and the Size Distribution 
of Pores 


Many attempts have been made to find a relation 
between permeábility and other measurable proper- 
ties of porous materials such as particle-size and 
porosity. The Koreny equation, which depends on 
surface area of particles and porosity, has oome into 
rather general use in fields concerned. with flow of 
water, oil and gases and a considerable literature has 
developed around itt. Its weaknesses are that it ig 
unsuited to material having a wide range of pore- 
sizes, and that it makes use of an empirical factor 
which departs seriously from its accepted value in 
consolidated materials. Attention has also been 
given to the possibility of using pore-size instead of 
particle-propertiea, and Childs and Collis George! 
have developed a permeability equation on this basis. 
An empirical factor is involved and this haa not been 
widely tested for constancy in different materials. 

The following equation expreases the permeability 
of a porous material solely in terms of the mire-dis- 
tribution of ita pores. If r,, r,... and rq om. represent 
the mean radius of the poree (in decreasing order of 
site) in each of n equal fractions of the total pore 
space, then permeability is given by: 

K = ev [rf + 3n! + ör, +... + (9n — Dry! ]/8 
where « is the porosity in om.?/am.* of porous material, 


‘and K is in unita of om.*. 


In the derivation of this equation, an expreemion 
us found. aa follows for a mean area of cross-section 


of the necks connecting pores in isotropic porous 
material. Unit area of surface e by & section 
through such material ig consid. a8 being made up 


of n portions each of the same area, 1/n, and porosity, 
© om.*/om.*, and each contaiming pores of one radius 
Tis Ty... fT, OIL, where r, >, >... > f... When 
that portion of one surface (A) which has pores of 
radius r, makes random contact with the randomly 
distributed pores of the other surface (B) exposed 
by the section, it will.in effect be in contact with 
n portions of equal area, 1/n!, each containing pores 
of one size ri fp .-- Ta respectively. The area of 
contact of two pores in the opposite faces will be 
that of the smaller pore when the contact is perfect, 
but in the average case it wil be e times the area 
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K, om.,*—measured 


Flg. 1. Oomparison of msasured permeability with permeability 
caloulated from the sixe-distribution of pores 


of the smaller pore. Henoe the resulting neck areas 
for each of these n portions of surface B will be 
respectively er ', enr:", . . . exf,". Similarly, that 
portion of surface A which contains pores of radius f, 
will have neck areas of exr,", exr,*, exr,", ... exr,' 
for each of the n portions of surface B 
with which ib makes contact. If this process is 
continued through to that partion of surface A con- 
taining pores of radius ra, a mean neck area oan be 
obtained for the n? portions. It is given by: 
em? [r,t + Sra" + Ort +... + (2n — iya] 
If this is taken to be the cross-sectional area of a 
tube controlling flow through the porous material, 
then, with the aid of Poiseuille’s and Darcy's eque- 


and Oollis-George’. Full details will be published 
elsewhere. 

Measured and calculated Aic aisi are com- 
pared in Fig. 1 using published date for the permeabil- 
ity and size-distribution of pores of various isotropic, 
non-swelling materials. These include consolidated? t 
as well as unconsolidated materialss*" and those 
with a wide range of pore-size’ as well as those with 
a narrow range’. Systems in which either air^* or 
water*'-' is the fluid and also a three-phase system 
in which water flows through the unsaturated 
materials’! are ted. In the unsaturated 
materials the ing pores are those that are 
filled with water, so that in such cases t is replaced 
by o, the volume concentration (0.0. water/c.c. porous 
material), The results obtained on any one material 
at different water-contents are given as & curve. 
In Fig. 1, a range of permeability is represented in 
which the greatest is more than 30,000 times the 
least. The ftt of the data to the equation is such 
that the ratio of the larger to the smaller of the values 
obtained by calculation and by measurement is lees 
than 2-3 in all except one case. 

This equation appears to have greater generality 
than the Koreny equation. I+ requires reliable data 
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on size-distribution of pores, and this may affect 
its use in swelling materials where the usual suction 
methods for measuring sixe-distribution may be 
inaccurate. 
T. J. MABSHALL 
Division of Soils, 
Commonwealth Scientific and 

Industrial Research Organization, - 

ojo Waite Institute, 

Adelaide. April 12. 
1 " 
io eL oT of Gases through Porous Media" (Butterworth, 
niri O., and Oollis-George, N., Proc. Roy. Soc., A, £01, 302% 


* Purcell, W. R., Trans. Amer. Ins. Min. Mag., 183, 39 (1040). 


t Wylio, M. B. J., Spangler, M. B., Bwll. Amer. Assoc. Petrol. 
Geol., 88, 359 (1982). 
Katy ts ct Lathin, J. N., Proc. Soil Sei Soc. Amar., 20, 413 


* Moore, R. E., Hupardia, 18, 883 (1080). 
s L. D, Proc. Sou Soi. Soc. Amer., 3, 52 (1938) 


Effect of Oxygen on the Carrier Life-time 

in Silicon 

Ir has been shown! that the infra-red absorption 
bend found in silicon at 9p can be correlated with the 
oxygen content of the silicon, and that this band is 
related to the 8i—O stretching vibration. 

This absorption band has since been used as a 
sensitive monitor of the oxygen content of silicon 
crystals pulled in this laboratory. The observed fall- 
off in oxygen content across & slice cut perpendicular 
to the direction of crystal growth shows that crystals 
pulled in & vacuum lose oxygen by evaporation. On 
the other hand, crystals pulled in an atmosphere 
of argon plus water vapour show an increase in 
oxygen content near the surface. This is thought 
to throw some light on the mechanism whereby boron 
can be removed from silicon’. 

Results obtained recently, given in Table 1 and 
Fig. 1, pomt to correlation between the oxygen 
content and the carrier life-time, t. It is found that 
the presence of oxygen increases +. At first sight this 
ig unexpected, as it is usual to consider that any 
departure from crystal perfection will reduce the 
carrier life-time. An exception is the case of traps 
which have been observed im silicon’. These have, 
however, been eliminated from the present experi- 
ments by means of a suitable ambient illumination. 
The explanation is thought to be that there is some 
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Lifetime (t secs.) cat Qu (om.-! x 4) 
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Table 1 
1 
Orystal No. | Atmosphere during growth a(cm.-) | r (pepe) 
177 Vacuum 2 x 10 mm. 1-1 2 
181 Vacuum 8 x 10-* mm, 125 10 
166 Vacuum 3 x 10* mm 15 12 
148 Vacuum 5 x 10 mm 1-75 18 
150 Argon water vapour 60 20 





recombination centre X which can either be nullified 
by chemical interaction with the oxygen or which 
competes with oxygen for a place in the lattice. 
The nature of X is not known at present, but it is 
suggested that X might be an interstitial silicon 
atom, frozen into the lattice during the crystal- 
growing process‘. 

Kaiser! has'shown repently that a suitable heat 
treatment can lead to the production of donor centres 
the distribution of which along the crystal can be 
correlated with the amount of oxygen present. It is 
intended to extend the present work to an in 
tion imto the relationahip between heat-treatment 
effecta, life-time, oxygen content and dislocation 
density. A more complete account of the experimental 
techniques and results will be given elsewhere. 

_ In the present resulta, the value of the absorption 

coefficient, a, in am.-! at Ou ia taken as a measure of 

the oxygen content. In the calculation of a, back- 

ground absorption due to free carriers has been 

allowed for, because of its dependence on resistivity 
D: H. Rosers 
P. H. BrEPHENS* 
P. H. Howr 

Pleasey Co., Ltd., 
Caswell Research Laboratories, 
Towcester, Northanta. 
May 24. 


* Present address: Teras Instrument Oo. (Great Biltain), Ltd, 
Dallas Road, Bedford. 


br , Keok, P. H., and Lange, C. F., Phys. Rer., 101, 1264 

* Thonerer, H. O., J. Metals, 8, 1816 (1950). T 

* Hornbeck, J. A., and Haynes, J. B, . Bov., 97, 311 (1088). 
Haynes, J. È., and Hornbeek, J. R., P Rev.” 106, 600 (1085): 

* Mayburg, B , Acts Me., 4, 5X (1950) 

* Kaiser, W., Phys. Res., 108, 1751 (1057). - 


Boron in the Glasshouse Tomato Plant 
Dara concerning the boron content of the glass- 


, house tomato plant were required in connexion with 


an investigation of a fruit condition known as 
‘bronsing’. Negligible information on this ` subject 
is to be found in the standard referenoes!-*, The 
boron contents of the tomato plant presented in the 
following tables may, therefore, prove useful in 
future diagnostic work. 

In the pot experiment three rooting media were 
employed: (1) silver sand; (2) compost No. 1 
prepared from a local steamed soil; (8) compost 
No. 2 prepared from & glasshouse soil, where ‘bronz- 
ing’ has been & problem, and two tomato varieties— 
Anti-mold A and Ailsa Craig. One series of three 
pote per variety was irrigated with a complete 
nutrient solution contaming 2 p.p.m. of boron and 
an identical series with a nutrient solution minus 
boron (except for ‘starter’ doses of the solution con- 
taining boron given to the silver-sand pots). AN 
treatments were replicated twibe. Boron was de- 
termined colorimetrically in the laboratory on the 
fruit and associated leaves, all determinations being 


Table 1. Por HxrwRDUUDET 1056: GLASSHOUSE TOXATO PLANTA 


(Boron expressed as p.r m on a dry matter beats) 


Leaf analysis 


month ani Complete Minus 





Fruit analysis 
—À, 








boron eal pags anus boron 
stage of growth ents | 8.8 O. | a ents | 8.8 9 | 
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trusses 























8.8., Silver sand ; O, compost 


carried out in duplicate. A summary of the results 
is given in Table 1. 

Typical boron deficiency symptoma? * were observed 
only in the tomato plants grown in silver sand and 
irrigated with ‘minus boron’ nutrient solution. 
Both the composte were able to supply sufficient 
boron to their planta. 

Table 2 presentas the boron contenta for samples 
taken from tomato planta on various commercial 
nurseries in the north of England over the period 
1954-56. 

Table 2. ANALYSES OF HERBAGB BAXPLES TAKEN FROM TOMATO 
PLaNTS 954—506 


OX VARIOUS COMXUNROIAL NURSERIES, 1 
(Boron in parta per million on a dry matter basis) 














Three pointa of interest emerge from this work. 

(1) Boron deficiency is unlikely to be of economic 
Importance in the tomato plant. This confirms the 
conclusion of independent investigations» +. 

(2) The values presented in oertain standard 
references are high compared with those obtained 
in this investigation. Goodall and Gregory}, quoting 
work undertaken by Eaton‘ in the United States, 
abstracts the following values : 

Benin eh oe ete ls i piri 

Pertod Leaves Frutt Plant 
July-Angust 34-150 34-47 29-78 


Wall&oe* gives a value of 46 p.p.m. boron for 
healthy tomato leaves, which compares favourably 
with the values in the above tables. 

(8) Boron contents decrease markedly as the 
season. progreases. 

The assistance of the field and laboratory staff 
of the i Department, National Agricultural 
Advisory Service, Newcastle upon Tyne, is gratefully 
acknowledged. 


Soil Chemistry Department, 
National Agricultural Advisory Service, 
Elswick Hall, Elswick Park, 
Newcastle upon Tyne 4. 


1 Goodall, D. W., and Gregory, F. G., Imp. Bur. Hort. and Plantation 
Orops, Tech. Comm. No. 17, p. 35 (1047). 


! "Hunger ", a Bymp., Amer. Boc. Agron. and the 
Wil Fert Boo. (1000). 

* Wallace, T., Mineral Deficiencies in Plants”, 34 (H.L Stationery 
Office, 1551). 

i Baton, F. àL, J. Agric. Res., 89, 237 (1044). 
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SOCIAL IMPLICATIONS OF AUTOMATION 


A PASSAGE in the report of the Advisory 
Council for Scientific and Industrial Research 
for 1955-56 refers to the sponsoring of research into 
the social and economic implications of automation, 
and pertaining to the work of the Department in 
stimulating thought and further studies of the human 
and psychological elament in the partnership between 
employed, employer and consumer, especially with 
the view of removing frustrations which hamper 
good industrial relations. Such studies are at 
presen’ the responsibility of the Department’s In- 
telligence Division, advised by the Oommittee on 
Economics and Industrial Operations set up early 
last year under the chairmanship of Prof. E. A. G. 
Robinson; and on the advice of this Committee the 
Department placed a contract with Politioal and 
Eoonomio Planning for a case-study of automation 
in a large firm. Three such case-studies have recently 
been published by PEP*, one of which, on the 
manufacture of bearing tube, was undertaken for the 
Department of Scientific and Industrial Research. 
All three studies were undertaken to obtain 
impartial and dispassionate olose comparisons of 
methods and operations before and after the intro- 
duction of automatic techniques, Bo as to bring out 
the technical, economic and managerial consequences 
of automation and the problems to which it gave rise. 
The report does not attempt to generalize from the 


evidence obtained, though it may be said that on the 


whole it supports the report on automation issued by 
the Department last year. All three studies bring 
out the increased importance of planning when more 
sutomatio methods are used, both for the introduction 
of new methods and for more detailed day-to-day 
guidance of operations when the &utomhtio equip- 
ment is in use. They do not, however, indicate that 
detailed and accurate forecasts of future requirements 
will be any more available to & firm installing auto- 
matic equipment than to other firms. Business 
forecasting is thus of increasing importance, while 
the need for more careful planning involves & higher 
proportion of management and supervisors in the 
total labour force. The proportion of maintenance 
workers to operatives also had to be increased, new 
and higher skills bemg required to maintain the new 
equipment. 

The most important results and advantages of the 
automatic methods appear to have been in the realm 
of technical improvements. In the tube study, more 
variable sizes and tolerances are affected. It seems 
inconceivable that the ‘Platformer’ studied at 
Stanlow could operate without automatic process 
control, while some of the greatest advantages of 
Lyons Electric Office, commonly known as the ‘Leo’ 
computer, have been ihe provision of more informa- 
tion more quickly and accurately. These are results 


* Three Oase Statlies In Automation. IW vi+58. (London: 
Political and Keonomic Planning, 1057) 7s. 
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nob easily evaluated in economic terms, though they 
may be more important than the direct financial 
advantages which can be calculated. The increased 
productivity arising from the changes was, however, 
well proved, amountmg to something more than 
200 per cent in the tube-making case study, while 
Leo oan do the work of 200-400 clerks per shift with 
& very much smaller number of operators, maintenance 
engineers and programmers. 

The only redundancy discovered in these three 
studies oocurred during the change-over from the old 
to the new methods, and has not proved & permanent 
feature ; but at the same time it is emphasized that 
skills have changed and men have had to transfer 
from one job to another. Re-training has been 
necessary, but the evidence is that for most of the 
operating staff this has not presented serious problems. 
So far as the new maintenance skills are concerned, 
the difficulty haa been to obtain & supply of men with 
the right qualifications or experience. Training of 
maintenance workers is an important matter to which 
much effort has been devoted. 

Same of the old manual skills have been eliminated 
by the use of more automatic methods, and piece- 
rates have been rendered obsolete; but the evidence 


‘does not suggest that the operative has been made 


more subservient to the mashine. The men in the 
new tube mill need perceptual skills, and while 
conditions of work have improved it appears also 
to be true that satisfaction in work has increased. 
The operators of the Platformer need, too, conceptual 
skills, and they have to monitor 1+ intelligently. 
Furthermore, the operators of the tube mill exercise 
a conmderable degree of personal intervention in the 
process, and must work as a team to get the best 
results ; this new type of team-work, required when 
automatic methods are used, is probably the moet 
important theme running through these three studies. 
Management, supervisors, operatives and mainten- 
ance engineers appear to become very much part of 
one team, the members of which must work together 
if the beat is to be obtamed from the new machinery ; 
in this there ia hope that social gain may ascompany 
economic advance. 

` The three studies were choeen to be as representa- 
tive as possible of the different types of automatic 
production; but Political and Economic Planning 
emphasixes that no sweeping deductions can be drawn 
from this evidence, and in particular that the reassur- 
ing evidence on redundancy cannot be applied over 
the whole of industry. Although, for example, the 
study of Leo indicated that the electronic office has 
not so far resulted in redundancy, this does not mean 
that use of electronic computers in industry, com- 
merce and administration will never cause redun- 
dancy. This particular computer was chosen for 
study because it i$ the computer with the largest 
history of successful application to routine olerical 


670 


work in Britain. The manufacture of bearing tube 
by the Tube Investmenta Group was chosen as 
offermg a good direct comparison between an old 
plant still in operation and a new mull, the Asel 
Elongater, while the Stanlow Platformer was chosen 
as a good example of modern refinery practice. 

One of the most interesting features of these studies 
' is the way in which they underline much of the 
argument of the Earl of Halsbury, both in his paper 
last year before the Royal Society of Arte and in 
those he has since contributed to Impact, partioularly 
that on integrating social with technological chango. 
This aspect he considered to some extent in hia paper 
in Impact of December 1956, whero he emphasized 
the psychological problems requiring attention, and 
pointed out that if & man’s occupation was trans- 
formed by a machine, he should be given the chance 
to be the man to work the machine if he can; if his 
skill is rendered redundant by the whole complex of 
action by managements, designers, teohnologiste, 
scientists and others, those actions should molude 
re-establishing brm at his old earning power, and the 
cost of doing so should be part of the true cost of the 
technical development rendermg him redundant. Lord 
Halsbury recognized the danger of industrial society 
becoming divided into two hostile sub-groups—a 
managerial group relatively free and a worker’s group 
relatively bound, and that it is essential to accumulate 
dispaasionately the facts which could give manager 
and worker an objective picture of one another and 
promote goodwill and trust. 

In & more recent paper, in the March iasue of 
Impact, Lord Halabury analyses more particularly the 
antagoniam between these two groups, which, he 
suggests, should be the first concern of industrial 
psychology. Four seta of explanations are required : 
(a) of the worker to the manager ; (b) of the worker to 
himself; (c) of the manager to the worker; and (d) of 
the manager to himself. But so far study has been 
concentrated on the worker with the view af giving the 
manager an suthoritative picture of the worker’s 
needs. The findings in this context have already been 
largely adopted in practice by the best employers, and 
further concentration on this aspect is unlikely to be 
rewarding ; though Lord Halsbury streeses the courage 
' and tact required to investigate the mentality of 
the employer and +o get the worker to see himself 
objectively. 

This is & programme for long-range fundamental 
research, nor can it be certain that the knowledge 
when won will be applicable. Meanwhile, every 
effort should be made to raise conditions of employ- 
ment generally to the level of the best, and Lord 
Halsbury points out that managers should recognize 
that the failure of friendly efforte to remove distrust 
or aggressiveness may well be due to this gap in our 
knowledge. Again, empirical efforts to promote 
freedom at work should be more thoroughly explored, 
and technical progress should be watched for signs of 
anything that may alleviate environmental conditions. 
Above all, he insista wo must bé ready to introduce 
corrective factors in unforeseen “situations before 
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those situations deteriorate. The trend towards 
automation, for example, must increase general 
synchronism between one worker and another, and it 
would thus be possible to displace streases ariaing 
from the monotony of the sub-divided repetitive task . 
and the assembly line on to maintenance engineers 
responsible for the upkeep of the transfer line and 
the automatic assembly unite. Probably every 
solution in this fleld is & compromise, but intelligent 
anticipation at least offers a choice betwoen the 
better and the worse. i 

Whether or not the Department of Scientific and 
Industrial Research is the appropriate focus to 
which the organization for research in Britain on 
these studies of the human aspects of automation 
should be brought is & large question ; and although 
the National Institute of Industrial Psychology has 
now taken its place among the institutions whioh 
receive grant under the research association scheme, 
the question should not be regarded as settled. It 
is, of course, not easy to draw a sharp distinction 
between the more mechanical aspects of productivity 
and the human aspects of such problems; but the 
argument for & social and econamio research council 
seams somewhat stronger than when the proposal 
was advanced more than ten years ago. . 

The very different approach to problems of auto- 
mation and productivity which marks an article by 
Mr. 8. B. Bailey in the Westminster Bank Review of 
August seams to point in the game direction. Mr. 
Bailey is concerned particularly with some lessons we 
might learn from the United States regarding produo- 
tivity and incentives. He pointe out that with a 
smaller population, lower wages, higher selling prices 
and purchase tax, the demand in Britain for many 
mass-produced goods is much leas than one-tenth of 
what it is in the United States. Accordingly, with 
smaller production quantities, it would nos be 
economic to mechanize production methods to the 
extent common in the United States; but without 
such automation we cannot hope to equal American 
productivity and thus attain her standard of living 
The wages of the British worker could be doubled or 
trebled, he suggests, 1f his productivity equalled that 
of the American worker; but as the case studies of 
automation confirm, the necessary equipment could 
only be economically installed if run to capacity, for 
example, on double shifte, and it would also be 
essential for the worker to abandon restrictive 
practices and co-operate fully to take advantage of 
the new methods. 

Mr. Bailey is highly critical of retail trade in 
Britain, in which, he suggests, we have made ourselves 
& nation of price-fixers in contrast to a robust nation 
of keen buyers and shopkeepers in the United States, 
and also of taxstion policy in Britain, particularly 
purchase tax. Our economic troubles he considers 
arise largely from lack of competition and incentives, 
and the European Free Trade Area may give British 
manufacturers the spur they need; and if traders 
were freed from re-sale price control there would be 
an additional powerful stimulus to effleienoy. He 
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insists that while the benefita of the welfare State 
are attracting to the shores of Britain the unskilled 
who can just earn their own keep, our taxation policy 
is driving away the highly skilled and creative worker 
^whoee efforts create amployment for thousands. He 
* doeg not agree with the view of the Overseas Migra- 
tion Board in its second report, that the rate of loss 
of professional engineers does not give cause for 
alarm, and argues that we oannot afford to export 
to North America more than 10 per cent of our 
annual increment in professional and mechanical 


Lord Halsbury entitled one of his papers “Automa- 
tion—Verbel Fiction, Psychological Reality” ; and 
this group of studies and papers is to be welcomed 
as a contribution to the realistic thinking needed if 
the potentialities of automation for productivity and 
for economic and social advance are to be realized. 
They indicate clearly the openmindedness and 
adaptability which will be required at all levels, from 
that of the Government downward, and the wide 
implications of the whole process, as well aa the large 
field for social and economic research. It is perhaps 
above all as a contribution to the immense task of 
education which must proceed with, and to some 
extent precede, the introduction of autamatic methods 
that they are most weloome. While they are not 
specially addreased to the scientist, he will find in 
them much to encourage the application of scientific 
method and ways of thought to problems that are 
technical as well as economic and social. 


EVOLUTION AND THEOLOGY 


Evolutionary Theory and Christian Bellef 

The Unresolved Conflict. By Dr. David Lack. 
Pp. 128. (London: Methuen and Oo., Ltd., 1957.) 
10s. 63. net. 


AIS must be as impartial a book as has ever bean 
written on & highly controversial problem. It 
is notable in addition for the exhaustive knowledge 
whioh ita author shows of the relevant literature both 
past and present, and one is agreeably surprised to 
discover that, even when the battle between evolu- 
tionists and religious spokesmen -was at its fleroest, 
there were thinkers on both sides who were able to 
distinguish between the real and the spurious issues, 
and to keep both their heads and their 
Dr. Lack shows an admirable restraint in refusing to 
decide issues when the evidence is msufficient, and, 
if ab the end he leaves open the question of the 
relation between evolutionary theory and Christian 
belief, from the point of view of the scientist, it is 
with the explicit recognition that biology provides aa 
Tittle positive support for scientific humaniam as for 
Christianity. On two points only he commits himself 
definitely: first, that natural selection is able to 
account for the main features of evolutionary change, 
and secondly, that evolutionary theories of ethics 
are inadequate. The latter conclusion is reached, it 
should be noted, on philosophical rather than scientific 
grounds, and it may be added that Dr. Lack is more 
competent than many distinguished scientists have 
been in handling philosophical arguments. 
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No sensible theologian will want to build the temple 
of religion on the shifting sands of contemporary 
golenoe, but it is worth remarking that the traditional 
Christian &ooount of man’s origin and i 
seems to be far more compatible with modern biology 
than are the outlooks of so-called liberal Christianity. 
The doctrme that sin began in a pre-human realm, 
with the fall of angelic beings one of whose functions 
was the supervision of the material world, was not 
elaborated in order to explain why the universe was 
disorganized before the appearance of man, 4 fact 
which at the time was unsuspected; it is therefore 
all the more impressive that it performs this function. 
Again, while evolution makes it impoegible 
for us to hold that bodily death in general was the 
consequence of man’s fall, it offers no obstacle to the 
view that, in Dr. Lack’s words, “if the Fall had not 
ocourred, man’s physical nature was to be miracu- 
lously changed, so that he was to become immortal 
and no longer subject to biological limitations” 
(p. 79); and it is this, and not the view that man 
was naturally immortal, that is the traditional 
doctrine of Christian theology. Even if we may 
regret the present Pope’s denunciation of polyganiam, 
we must admit that most contemporary anthro- 
pologiste would agree with him on this point. How- 
ever, I have dealt with these questions more fully 
bd M LE 

enoe 

Finally, we may raise the question whether evolu- 
tion by natural selection is any lese oongenial to 

than aro views which hold the universe 
to be penetrated by some kind of enteléchy or élan. 
We are told that there are in the universe gomething 
like 100 million galaxies, each oonteining something 
like 100,000 million stars, many of which no doubt 
are accompanied by planets forming possible sites 
for the appearance of living beings. Furthermore, 
when we examine the only one Of these sites with 
which we have direct acquaintance, we see that the 
main line of evolution, that which leads up to man, 
haa threaded ite way through innumerable points of 
bifurcation, at each of which the side road was fated 
to run into a dead end of over-specislization or 
inadequate adaptability. In this gigantic universe 
man, for all his presumed uniqueness, thus appears 
as one of those occasional oddities, like the yar- 
borough at cards, which are bound to turn up ooca- 
sionally if you set going & sufficiently enormous 
number of random processes ; aa in fact the product 
of chance: rather than of design. Suppose, however, 
that God uses just this method of ‘chance’ in order 
to produce here and there the occasional physical 
organism which, by its organic adaptability and ita 
cerebral complexity, is an adequate counterpart for 
& rational and spiritual soul. Admittedly, this 
method will seem outrageously wasteful to the 
economical mind of bourgeois man, who will expect 
a God to whom all things are possible to reach His 
ends in a simpler and tidier way. However, a Being 
whose resources are unlimited has no need to be 
governed by considerations of economics, and He 
will in any event be glorifled by the ‘dead enda'—the 
dinosaurs and ante and bacteria—as well as by the 
beings into which He has infused & rational soul 
Perhaps some modern theologians have gone bedly 
wrong in looking for evidences of large-scale design 
in the universe. The truth may be that God is great 
enough to be able to*achieve His ends without that 
kind of design ; it is at least significant that 'ooamio 
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teleology’ i ina — feature of Ohristian spills ds 
which is .nob.found, for example, in St, Thomas 
Aquinas. 

This book is of much greater importance than ita 
mire would suggest. It would provide admirable 
material for. group-distussion on all levels of 
philosophical competence. E. L. MABOALL 


HIGH POLYMERS 


Textbook of Polymer Chemistry 

By Fred. W. I , Jr. Pp. vii--618. (New 
York: Interscience Publishers, Ino.; London: 
Interscience Publishers, Lid., 1957.) 10.50 dollars. 


Polymer Processes 

Chemical Technology of Plastics, Resins, Rubbers, 
Adhesives and Fibres. Edited by Calvin E. Bahild- 
knecht. (High Polymers: o Series of M 

on the Chemistry, Physios and Technology of 
Polymerio Substances, Vol. 10. Pp. xvii--914. 
(New York: Interscience Publishers, Ino. ; London : 
Interscience Publishers, Ltd., 1956.) 19. 50 dollars. 


Chemistry of High Polymer Degradation Processes 
By Dr. Norman Grasgie. . xv+835. (London: 
Butterworths Scientiflo Publications; New York: 
Interscience Publishers, Inc., 1956.) 435. 


The Chemistry of Phenolic Resins 

The Formation, Structure, and Reactions of Phenolic 
Resins and Related Products. By Robert W. Martin. 
Pp. xi4-298. (New York: John Wiley and Bons, 
Inc.; London: Chapman and Hall, Ltd., 1950.) 
76s. net. 


HH unique properties which high polymers 
possess and which distinguish them fram other 
substances are associated with the concept that the 
polymer molecule is built up of a structure very 


many times. ter than those occurring in simple 
substances. this viewpoint—which did not 
receive until the 1980’s—had a profound 
influenoe on the develo of polymer research, it 


was not until the 1940's that suitable dou MiRodA vere 
developed for the full quantitetive study of the 
relationships between polymer perties and con- 
stitution. The immense technologi development 
which has followed from these discoveries has had 
a tremendous impact on our daily lives and the 
chemical and engineering industries. All but a few 
of the wide variety of synthetic polymers now in use 
have been developed during the past two decades. 
The beginnings of the plastics industry, however, go 
back long before the establishment of the principles 
of synthesis. Vulcanized rubber was commercialized 
one hundred years ago, and cellulose derivatives and 
the pbenol formaldehyde resins were developed 
industrially in the early part of this century. 

The fleld of polymer science and the progress in 
polymer technology is still growing very rapidly and 
the books under review cover various aspects of the 
chemistry of polymeric substances. 

Dr. F. W. Billmeyer's text-book summarizes and 
‘clasmifies the more in ing and importent inform- 
ation about the organic and physical i of 
high polymers. It is written for graduate-level 
students who desire to i in this subject. 
The fifty-seven relatively short chapters may be 
divided broadly into four parta: physical chemistry 
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' of high boim (1-18) ; kinetin of polprierization 


(19-81); plastis (832-43); and fibres and elastomers, 
(44-57). Although the basic principles are formulated” 
in a clear and elegant manhbr, the author seems to 
attempt too much in that, in addition to a funda- . 
mental theoretical treatment, the properties of.the - 

main types of plastic, rubbers and fibres, together 
with the short descriptive account of polymer 


processing and other technological procedures, are 
summarized. For those who prefer the theory and 


practice in one volume the book fills this need. It . 
is certainly one of the best general text-books yet 
uoed. 


‘Polymer Processes” is written by an outstanding 
group of authors, all having long experience in ‘their 
respective flelds. The book deals with the chemical 
aspects of polymer technology and especially the 
newer proceases of the preparation, formulation and 
shaping of plastics, rubbers, fibres and adhesives. - 
The earlier chapters deal with the important methods 
of laboratory and plant processes by which olefinic 
monomers are polymerized, namely; bulk sus- 
pension, emulsion and solution. The next chapters 


- summarize in detail the preparation and- 


proper- 
ties of the polyamides and polyesters, cellulose and 
cellulose derivatives—epoxy resins, polysulphide 
polymers, new adhesives, condensation with formal- 
dehyde. The remaining section of the book deals 
with recent advances in the chemical technology of 
polymers, namely, paste and latex techniques, 
compounding and processing of rubbers and resins, 
polymer reinforcement and spinning and drawing of 
fibres. The book bridges a gap between theory and 
practice, and throughout the various chapters recent 
developments of both theoretical and practical 
interest are emphasized. The editor, Dr. C. E. 
Schildknecht, who himself contributes three excellent 3 
chapters, has succeeded in demonstrating the con- 
tribution of theory to technical advance. um 
The degradation of high polymers'is of intereat for” 
two reasons. On one hand controlled degradation 
is of technical importance in the prooeeging of poly- 
meric materials, as in the milling of rubber or the 
hydrolysis of as dadas oc On the other hand, a. - 
knowledge of the conditions and mechanism | of 
degradation is of importance technically, as it detarm.- 
ines the surface behaviour of the polymer and the 
limiting conditions under which it can be fabricated. 
A study of these processes has led to the introduction 
of more useful types of polymers and the development 
of methods of stabilization and protection during 
fabrication. Dr. N. Grassie’s book provides an 
excellent account of our present knowledge of KEIR 
degradation reactions. He discusses not only the 
types of reactions which oocur within the environment 
of polymer chains but also the elementary reactions 
which make up the composite change oocurring 
during the degradative reaction. Thus, in separate 
ons oan he describes studies on model compounds 
as the oxidation of olefines, sulphurization and 
ozonization, ester decompositions, eto., which although 
they cannot be included within the term degradation 
are of vital importance in elucidating the reactions 
of rubbers and synthetic fibres. In bringing the facta 
together in a systematic manner Dr. Grassle has 
established certain general principles which will be of 
immense value in the further understanding of this 
subject. 
The phenolics constitute the oldest and most 
studied group of thermosetting resins, and interest 
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i so e hé grown dnoc he. 
outstanding studies of’ at the beginning of 
the oentury. -Fhe interést Tn the technology of the 
' reins during the.early days of the phenolic resin 
idum, Bex urdehadcweT cni. D be cheney 
“involved or in the pure. cliómicals that inlght be 
obtained by proper control of.the reaction conditions. 
However, as the regin technolégy developed and the 
applications of the resins became more it 
. beoama necessary to know moró about mode of 
. formation,.factora which determine resin properties, 
cure, eto. It is the latter considerations which are 
dealt with in Dr. R. W. Martin’s book. "The chemistry 
of the preperation and structure of the phenol- 
aldehyde reactions is discussed in detail. Other 
sectiona review the chemistry of the cure of phenolic 
resins, the joint reactions of phenols and aldehydes 
-with an added reagent, the formation of cyclic 
products and the reactions of the phenol-aldehyde 
producta, and the final chapter summarizes the 
regulta obtained from reaction-rate studies. The 
book presents for the first time under one cover the 
present-day chemistry of phenolic resins and related 
un Pee and although written mainly for the resin 
chemist the emphasis is always directed to the 
Lecter year in erat series a 
plication. .The book is & valuable survey of 
dies wb foot (oid lll bo tacat naoli to seein chen, 
Scene und. tlie. itet. a the wid 


chemistry of polymers. 0. E. H. Baws 
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ECONOMICS OF NUCLEAR 
ENERGY 


' The Economics of Nuclear Power 
Administration and Law 
Edited by J. Guéron, J. A. Lane, I. R. Maxwell and 
“J. R. Menke. in Nuolear Energy, Series 8.) 
Vol. 1. Pp. xiii+518. (London: Pergamon Press, 
Ltd., 1956.) 120s. net. 


(HIS book, which is cme of the series imed by the 


Including 


m opu d dT The book is divided into ftve 
sections, of unequal length. The first section, on the 
needs and resources of energy, occupies the first 
third-of the book. The next three sections, on nuclear 
power econamics, on nuclear fuel cycles, and on 
reactor programmes and reactor economic data, 
oocupy the middle third of the book, while the last 
section on administration and law occupies the 
: remainder of the. book, together With ai- adequate 


reserves, rates of growth of power requirements and 
possible uses of nuclear energy, and in addition there 
is a selection of papers summarizing the energy 
position in some countries. The general papers on 
this subject form a convenient source of reference 
information on ihe energy requirements of various 
countries. Similar information ie available in other 
papers, but it is probably true $o say that i$ is 
expreased as concisely here as an 

In the middle section of the book, dealing with the 
economics of nuclear stations, one gets on to 
ground which is much firm. It is here that there 
is & shortage of facta, and a surfeit of predictions. 
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Iis of soe, in no Mult of the bools bai & naccrál 
of the newness of the whole field of 
nuclear power. Not until more information is avail- 
able from nuglear power stations that have actually 
operated will it be possible to decide, which of the 
predictions are true, and which are not. The 


^ of facta refers not only to the actual cosb of reactors, 


but also to the costs of fabrication of fuel and all the 
other processes which go to make up the complete 
nuclear fuel cycle. This question ‘of nuolear fuel 
cycles is well covered by the papers in the third 
section of this book. ` 

` The last section of the book, on administration and 
law, brings together & number of papers dealing with 
the various problems that have arisen, which are 
specific to the use of atomio energy. -The 
given here illustrate the position whith bus bee 
reached in the various countries actively concerned 
with the development of atomic energy. It is 
spparent from these papers that while every attempt 
is bemg made to produce codes of practice similar 
to those used in older and more established industries, 
this is proving a difficult problem. 

Although the majority of the information in this 
book was given at the Geneva Conference in 1055, 
ib is not for that reason icularty out of date, for 
whereas much more has written on the subject 
since then, there has not been any significant 
in the position. The prototypes of some forms of 
nuclear power reactors have now come, or are now 
coming into operation, but it is still too early to 
obtain & comprehensive of their true costs, 
and in any event these models are prototypes 
and are not the same as the reactors which will be 
built for large-scale power generation. 

C. A. RENNIS 


DISTINGUISHED 


THERMODYNAMICS“ 


Thermodynamics 

An Advanced Treatment for Chemista and Physicists. 
By Prof. E. A. im. Third edition. (Series 
in Physics.) Pp. xxiii+476. (Amsterdam: North- 
Holland Publishing Company, 1957.) 84.50 guilders. 


, | "HAT a third edition of Prof. E. A. Guggenheim's 

“Thermodynamics” has ire barely eight 
yeers after publication of the first edition is proof 
that ite unique merit as a comprehensive, logical, 


Mus ed eayihing carpeseily similar far OS eats 
does ‘ ‘not admit the existence of any simpler thermo- 
dynamic quantities". This approach has logical 
advantages, but most beginners will need more help 
than is given here in relating entropy, at any rate, to 
more familiar physical quantities. 

To those who already have some knowledge of 
thermodynamics, this book will be a treasure house - 
of methods and resulta, invaluable to chemists 
particularly, but also to physicists. Tho topics dealt 
with inolude one-component systems, mixtures, 

dilute solujions and solutions of electrolytes, 
chemical reactions, galvanio cells, systems in gravita- 
tional, electrostatic, and magnetic flelds, and radis- 
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tion. The treatment of the thermodynamics of 
surfaces is original and a marked advance on previous 
treatmenta. 

Naturally much of the material presented has been 
well known for a long time, but Prof. Guggenheim 
imparts his own clarity and individual flavour to the 
argument everywhere; and his commente on 
commonly used methods and conceptions are always 
illuminating, often critical, and sometimes pointedly 
disapproving. He considers the time-honoured 
practice of using “heat of reaction" to denote the 
heat given out in & reactian “deplorable” ; but many 
may think that the old sign convention, by which 
the heat of combustion of coal, or heat of fission 
of uranium, are large positive quantities, should 
not be abandoned merely to make the symbol for 
heat of reaction AH instead of — AH. 

There are several changes since the first edition, 
mostly in the treatment of solutions. Solutions with 
many components are discussed along with two- 
component solutions, instead of in a separate chapter. 
Prominence is now given to Scatchard’s ‘excess 
functions’ ea an alternative to activity coefficients 
or an osmotic coefficient, for expressing the deviation 
from ideality of solutions. The oamotic coefficient 
used in this edition, is not identical with the osmotic 
coefficient g used formerly, although it becomes equal 
to g ab great dilution. The author has apparently 
abandoned the use of an osmotic coefficient except 
for very dilute solutions, which seems a pity. Follow- 
ing Hildebrand’s desire to restrict the term ‘regular’ 
solutions to those where the entropy change on 
mixing is that for ideal solutions, & new term, ‘simple’ 
solutions, has been introduced to describe most of 
those called ‘regular’ in the earlier edition ; and the 
existence of truly regular solutions, apart from ideal 
solutions, is now challenged. The rather unexpressive 
term ‘degree of advancement’ has been changed to 
the alearer ‘extent of reaction’. There is a new 
chapter on Onsager's reciprocal relations. 

Though the book deals mainly with classical thermo- 
dynamics, the resulte of statistical thermodynamics 
are frequently used, though often only an outline 
of the statistical argument is given. The book is 
thoroughly up to date and authoritative, and the 
thought-provoking challenges frequently thrown out 
to customary conceptions and methods which may 
lack precision are salutary, even though not all the 
ctiticiams will necessarily be accepted as valid. 

N. K. Anam 


DOCUMENTATION AND DISSEM- 
INATION OF INFORMATION 


Documentation In Actlon 
By Jess H. Shera, Allen Kent and James W. 
Perry. (Based on the 1956 Conference on Documenta- 
tion, at Western Reserve University.) Pp. xv +471. 
(New York: Reinhold Publishing Corporation ; 
London: Chapman and Hall, Ltd., 1956.) 80s. net. 
8 the sub-title suggesta, this book is based on a 
symposium on documentation, but the implica- 
tions of the subject may not be very clear to potential 
readers, particularly those on the eastern side of the 
Atlantic. The purpose of the book is to promote the 
widest posible dimeemination of information. The 
method is to discuss in original articles and pro- 
grammes existing and envisaged systems and 
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equipment for storing, classifying and correlating 
recorded material with the view of ensuring ita 
maximum availability and therefore potential value. 

As J. H. Shera points-out in the introduction, 
“The world of thought (scholarship) and the world of 
action have always been interdependent”, and this 
means that to provide for an efficient human society 
we require to build up an efficient scheme of com- 
munieationg. At the present tome with the rapid 
increase of knowledge, and even more rapid i increase 
of the volume of publications, this need is becoming 
even more imperative than before. The newly 
emerging science, dealing with the organization of 
human knowledge, which has not as yet received a 
distinctive name, includes & very large number of 
departmental aspects, such as Tiia semantics, 
logica, ph: principles of claasification, library 
organization, card systems and recording and caloulat- 
ing machines, organization of sBoientiflo societies and 
scientific and technical publications, abstracting and 
reviewing services, book production and many other 
matters. In the words of J. H. Shera: “The new 
discipline that we here envisage, and which for want 
of a better name we have called ‘social epistemology’, 
will provide a framework for the effective investigation 
of the whole complex problem of the intellectual 
processes of gooiety—a study by which society as a 
whole seeks to achieve & perceptive or understanding 
Telation to the total environment. It will lift the 
study of intellectual life from that of the individual 
to an inquiry into the means by which a society, 
nation, or culture achieves an understanding relation- 
ship with the totality of the environment, and ita 
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focus will be upon the production, flow, integration, , ` 


and consumption of all forms of communication 
throughout the entire social pattern. From such a 
discipline should emerge a new body of knowledge 
about, and a new synthesis of the interaction between, 
knowledge and social activity”. 

The book consists of & number of original articles 
as well as discussions and co-operative programmes. 
Part 1 contains seven articles on documentation 
terminology, co-operative information processing, 
logic of research, librarianship, methods of storage 
and retrieval of information and on the use of 
information. Part 2 contains for the 
future on the utilization of recorded knowledge, 
with six articles on abstracting, librarianship, and 
the role of language in the communication of recorded 
information. Part 8 containg seventeen discussions 
of the subjects raised im the articles. Part 4 contains 
five co-operative programmes, called ‘oo- -operative 
information processing’, for branches of science 
dealing with metals, pharmaceuticals, petroleum, 
documentation as such and patents. Machine transla- 
tion, programmes of Unesco and mechanisms for flow 
and retrieval of research information are also discussed. 

The choice of terms used in this book (' 

‘project’, "language engineering’ and the verb ‘to 
programme’) brings us mto close contact with the 
American vitality of language and action; but this 
need not deter the scientist, or engineer, or anyone 
dealing with organized knowledge or administration 
from studying this book. 

The problems it tackles are the outcome of the 
enormous increase in the rate of production in 
knowledge and the imperative necessity for utilizing 
it in the service of human society by developing 
efficient systems of ‘communication’. 

8. I. TowxurgrF 
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Birds of New Gulnea 
By Tom Iredale.  Illustràted with Thirty-Five 
Plates in Oolour, figuring 347 Birds, by Lilian 
'Medland. Vol. 1: Pp. xv+280+plates 1-15: 
Vol. 2: Pp. xv+261+plated 16-85. limited 
to 1,500 copies. (An Australiana Society Publica- 
tion.) urne: Georgian House, Pty., Ltd., 
1950.) 24 guineas the set. i 

HE great tropical island of New Guinea is remark- 

able for its ecological diversity. The ooral 
coastlines support a lush strand vegetation that gives 
way to thick rain forests or occasionally (in the south) 
to savannah. There are tracta of upland 
kunai grama-lands, and above these there are moes- 
forests. Over all tower the New Guinea Alps with 
their oover of permanent snow. There are, too, 
large rivers and extensive tracta, of mangroves, as 
well ag freahwater sago swamps, wide reed-beds and 
both coastal and upland lakes. These varied condi- 


tions an extraordinary varlety of birds and, 
in , great numbers of pigeons, 
i casso waries ('incubetor- 


develop- 
ment on, or are restricted to, the Australian side of 
Wallace's Line. 

There still remain large areas of New Guinea 
unvisited by Europeans, although the birds of many 
relatively socessible districts are, rapidly becoming 
known. Until the appearance of Mr. Iredale’s 
volumes, there was no single, comparatively non- 
technical, account of the country’s avifauns as a 
whole. Mr. Iredale deals with same 650 species, of 
which 347 are presented in. thirty-five beautiful 
colour-plates. One volume deals with non-pammerine 
forms, and the other with i The work 
contains a great deal of information; and 
it is unfortunate that ib gives only the briefest 
references to other Hterature. It will be read with 
Australasian region, and should be of high general 
value (and in particular a useful species identification) 
for New Guinea Europeans with a feeling for natural 
standards of House. It is sad that the 
artist, Lilian Medland (Mrs. Iredale), did not live to 
geo the publication of her exquisite pictures. 

E A. J. MARSHALL 
An Introduction to Blood..Group Serology 
Theory, Techniques, Practical Applications, Appara- 
tus. By Kathleen E. Boorman and Dr. Barbara E. 
Dodd. Pp. vili+817. (London: J. and A. Oburchill, 
Ltd., 1957.) 40s. net. i 
1940, blood meant typing an individual's 

blood for groups and perhaps i 
titrating his serum for the corresponding anti-A 
and anti-B antibody. The other blood 
known at that time were the M, N and P groupe, 
previously discovered by Landstemer and Levine, 
and these tests were carried out in cases of disputed 
parentage. In 1940, Landsteiner and Wiener dis- 
covered the Rh group, and from then on a great 
change took place. A study of the Rh group showed 
it to be a complex group that was of considerable 
clinical signi wo apart from its importance in 
blood transfusion therapy, and despite war-time 
difficulties considerable was made in this 
study both in Britain and the United States during 
the years followmg 1940. Additional blood groups 
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have now been discovered so that nine such systems 
are known. They have been found to be much more 
complex than was originally thought, and several 
blood gtoup antibodies recently discovered have 
detected antigens which are related to one of the 
previously known blood group systems. = 
The term ‘blood group” implies that an individual 
has on his own red cells a particular antigen. These 
react with the corresponding blood group antibodies, 
and it is the detection of these antigen-antibody 
reactions that constitutes blood grouping. Prior to 
1940, saline agglutination techniques were used, but 
since 1940 many new techniques have been employed, 
and but for these the discovery of several blood 
groups could nob have been made and the presence 
of the corresponding antibody in an individual's 
serum not suspected. These techniques constitute 
blood group , and it is with these practical 
matters that this k deals. It describes a large 
number of methods which are available for this work ; 
the techniques are numbered and many different 
duced into general routine work. It is & pity, how- 
ever, that the authors do not come down more strongly 
in favour of particular techniques ; & large number 
is available and ib is necessary to choose the most 
desirable in the given circumstances. Nevertheless, 
the book forms a handy reference book and guide to 
laboratory methods, which are succinctly described, 
and it is well suited for the use of laboratory techni- 
clans. F. STRATTON 


Semiconductor Surface Physics 
Proceedings of the Conference on the Physios of 
Semiconductor Surfacea, held at Philadelphia, Penn- 
sylvania, June 4-6, 1958. Edited by R. H. Kingston, 
with the assistance of E. Burstein, A. L. MoWhorter, 
P. H. Miller, Jr., D. T. Stevenson, and P. pay 
Pp. xvi+418. (Philadelphia: University of Penn- 
sylvania Preas; London: Oxford University Press, 
1957.) 635. net. 

HE papers read at the Conference on the Physica 

of seetionntinato® Surfaces have been divided, 
in the book, into four groupe: (a) clean surfaces ; 
(b) real surfaces; (0) adsorption and oatalynis ; 
(d) oxidation. The second group, nos surprisingly, 
occupies aa much space as the others put together ; 
the third, mainly devoted to catalysis, is as much 
chemistry aa it is physics. 

It is only very recently that surfaces have been 
obtained sufficiently free of foreign atoms as to 
‘warrant the description ‘clean’, and further examine- 
tion of their properties ia necessary before existing 
theories can be checked. ‘The real surfaces. of ger- 
manium have long been studied, particularly in terms 
of rates of recombination of holes and electrons (or 
surface recombination velocity), surface conductances, 
contact potential and photo effects. Models of the 
surface, of both germanium and silicon, include ‘fast’ 
states, sited at the interface between an oxide layer 
and the bulk material and le for capture 
times of less than 1 usec., i ‘alow’ Bebes. The 
‘slow’ states are probably sited on the surface of the 
oxide layer, have properties which are very dependent 
on surface treatment and the ambient atmosphere, 
have long capture times and are responsible for excess 
noise with an energy spectrum inversely proportional 
to frequency. The last of the four sections of the 
book is introduced by a summary of the oxidation of 
metals and includes a description of experimenta on 


076 
the action of oxygen on clean germanium surfaces 
and & theoretical discussion. The outcome af some 
of the work described could be of overwhelming 
‘importance in improving the initial performance, the 
consistency and the reliability of transistors. 

There are some in the subject aa presented, 
and some contrasts m presentation; but generally 
the book is very readable and is recommended to 
everyone studying the physics of semiconductors or 
the technology of transistors or semiconductor diodes. 

J. R. TOLMAN 


Quantitative Chemical Analysis 
By Prof. Robert B. Fischer. Pp. xii--401. (Phila- 
and London: W. B. Saunders Company, 
1956.) 88s. 6d. 
HE author, a profeasor in the University of 


Indiana, is acutely aware that many a student 


whom he instructa in analysis will never use it in 
his career, and that those who become industrial 
chemista are more likely to meet a kind of analysis— 
ins&rumental—other than that learned at the univer- 
sity. Accordingly, Prof. R. Fischer has framed his 
course to meet this condition of things. His guiding 
principle seams to be to inculcate scientifle thinking 
and so make the study and practice of analysis a 
training in research. Of the book's five perta the 
first consists of a well-planned and well-written 
introduction. Parts 2 and 8 deal with & selection of 
standard gravimetric and volumetric methods such 
as are usually found in first-year university courses. 
Part 4 is intended to be an mtroduction to instru- 
mental analysis. It contains a description of optical 
and electric methods, but gives laboratory ures 
for simple oolorimetry and electrodpposition only. 
Part 5 consists of tables, including one of five-place 
logarithms. Ninety illustrations, including highty 
magnified electron micrographs of familiar precip- 
- itatea, add to the interest of the subject-matter. 
Throughout the book the treatment is thorough. 
Several of the such as the one on precipita- 
tion, and that dealing with analytical data, are, as 
it were, self-contained scholarly reviews of the 
subjecta in question. Before any determination is 
undertaken the student is trained to seek out and 
study the fundamental chemistry involved, and to 
select the most appropriate techniques. Serious 
students mastering this book will get a good grounding 
in the and: practice of quantitative analysis 
and will not find it a dull subject. GQ. Fow nas 


Volumetric Analysis 
By G. Fowles. Revised and edition. Pp. xiii + 
235. (London: G. Bell and Sons, Ltd., 1957.) 12s. 6d. net. 
N this edition the framework of the original text 
has not been altered, apart from the occasional 
rewriting of explanatory matter, such as that on pH 
and redox indicators. Two new have been 
added, one on ‘complexing processes’ and the other 
on ceric sulphate as an oxidixing agent. In addition, 
forty-six numerical problems with answers have been 
added, together with a table of logarithms. The 
simple account of ‘complexing ' is very 
satisfactory, apart from tbe mi statament 
that a bromide will not give a precipitate with the 
solution obtained by dissolving silver oxide m aqueous 
ammonia. Many teachers will welcome the clear 
exposition of Bohwarzenbach's method for the de- 
termination of the hardness of water by the use of 
the sodium salt of ethylenediamine tetracetio acid— 
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the name is much more frightening than the formula 
or the method of using it. The use of standard 
solutions of ceric sulphate is discussed and illustrated 
by a number of examples. As the author rightly 
points out, cerium is not a rare element, and ceric 
sulphate possesses many advantages over potassium 
permanganate as a reagent in volumetric analysis. 
The first edition of this book provided for an obvious 
need—it was reprinted five times—so that this 
volume with ite useful additions should have & 
favourable reoeption. A. 0. Oavann 


Tent Life and Time as Reflected In Science and 


aad Wood. (Tenth Arthur Stanley Edding- 
ton Memorial Lecture, 19 February, 1957.) Pp. vi+ 

58. (Cambridge: At the University Preas, 1957.) 
4s. Od. net. 

HIS, the tenth Eddington Memorial Lecture, is 

& worthy member of the series, and of note in 
that the author his difficult task along 
the paths of history and theology. This route is, in 
the event, not so roundabout as it might appear. 
Eddington himeelf regarded natural science as e 
ing one of the frontiers of human 
knowledge, beyond which other concepts, poetical, 
metaphysical or religious, had to take charge if the 
totality of our apprehension was to be achieved. 

One result of this was thet Eddington wrote such 
beautiful prose (a'leason indeed to many a scientist) 
that occasionally he invited criticiam for ambiguity. 
But the gam was ter than the loss: the msthetic 
quality of his is was & direct challenge to the 
near-identity of truth and beauty. 

For the rest, it seams unlikely that mankind has 
been vouchsafed something at least akin to & spark 
of the Divine if hia desire to know ultimate truth is 
to remain for ever unsatisfied. We have yet to be 
convinced that a robot can be constructed to which 
it matters that, if it thinks, its thoughta are true. 

Finally, -the university must never lose or take 
lightly its emphasis upon intellectual imagination, 
and all that such a privilege implies. Following 


Eddington'a footprmta on the sands of time, it 
F. L Q. RAWLINS 


Seven Pond Creatures. Seven Birds. Seven Trees. 
Ei Animals 
5 pp. each. By Edna Johnson. (Oxford: Basil 


Ba ewal 1957.) 25. each. 
ANY writers bave attempted to deepen the 
interest of young children in living creatures. 
In a well-known series Enid Blyton used her i 
cu Meme d e Kasi 
fact; the series was wholly success 
fal. Other writers have prepared factually accurate 
accounts which have been leas successful because they 
took insufficient note of the romantic quality of the 
child-mind. In this series Edna Johnson uses brightly 
coloured illustrations by Anyon Cook to attract 
attention and then adds to the interest by text which 
has been meticulously and which has all 
the appeal of simple blank verse. It should commend 
iteelf to most young children. The text is precise, 
accurate, ing of words and supplemented both 
by homely black-and-white drawings and by photo- 
graphs from well-known bird photographers. The 
drawings are worthy of the coloured illustrations and 
the text; some of the photographs are badly repro- 
duced and do not add to attraction or understanding. 
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THE LARGE-SCALE STRUCTURE OF THE GALAXY 


By F. J. KERR, J. V. HINDMAN and MARTHA STAHR CARPENTER* 
Commonwealth Scientific and Industrial Research Organtzatlon, Radiophysics Laboratory, Sydney, Australia 


PTICAL studies of the structure of our galaxy 
are restricted to the mmmediate neighbourhood 
of the Bun, because the light from distant stars in 


the galactic disk is heavily attenuated by interstellar ` 


dust. Radio waves, on the other hand, can penetrate 
the dust, and the whole of the galaxy is accessible to 


radio investigations, provided the wave-length is not. 


too long. 

The most powerful of the radio methods for 
studying galactic structure is based on 
observations of the line from interstellar hydrogen at 
a wave-length of 21 am. In this cage the possibility of 
measuring radial velocities provides a means of dis- 
tinguishing, to & large extent, between radiation 
from sources at different distances along the same 
lme of sight. In these observations, the hydrogen is 
used as a tracer, to delineate the spiral arms and the 
thin galactio disk in which the gas is largely concen- 
trated. The spiral pattern for the northern part of 
the Milky Way, as derived from 
hydrogen line observations by the 
Leyden Observatory group, is now 
well known}, but only a few pre- 
liminary results have so far been 
published for the southern part’. 

In this communication we extend 
the spiral picture, through the 
addition of more comprehensive 
southera observations. We also 
present a ‘relief map’ of the galaxy, 
which shows the major departured 
of the hy layer from a 
plane, and briefly discuss the over- 
all distribution of the hydrogen. 

The southern survey has been 
carried out with an aerial of 
diameter 36 ft. (beam-width 1-5°), 
and & receiver band-width of 40 
ko./s. (equivalent to a velocity 
spread of 8-5 km./sec.). A strip of 
sky around the Milky Way, about 
8° wide in galactic latitude, has 
been covered in & series of sweeps, 
usually 5° apart in longitude. The 
southern half of the Milky Way has 
received the mam attention, but 
some observations have also been 
made in the northern lo 
whioh are visible from Sydney. 
A fixed-frequency stationary-serial 
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observations were made on four 
separate receiving channels. 

The analysis is now sufficiently 
advanced to show the main struc- 
ture and shape of the galaxy 
quite clearly, although some parta 
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still to be reduced. No allowance has yet been 
made for the finite resolving power of the instru- 
ment, or the random motions of the interstellar 
gas clouds, bus the broad conclusions presented 
here should not be significantly The detailed 
resulta of the study will be published later. 


Spiral Structure 
A composite picture of the spiral pattern in tho 
c disk is given in Fig. 1, with the new Bydney 
results to the left, and the latest spiral diagram from 
Leyden* to the right. 

The individual observational pointe are ahown for 
the Sydney diagram only. The positions of the 
various concentrations of hydrogen which can be 
seen in each line of aight are indicated by filled 
circles ; these are associated with the various peaks 
on each line profile. A series of small open circles 
corresponds to & broad peak on a profile, which 
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of the observational material have 


* Now retumed to Oornell University, 
Ithaca, N.Y. H 


1. EAE diagram of the BONN The Bydney pattern is to the left 
Picture, the Leyden one (sl!ghily re to the right, with some . The 
Topre- 


‘The distance from the Sun ( ©) to the galaotio centre (-+) is taken as 8-2 kiloparseca, 
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of the fluid state of such models 
at present, is was thought un- 
necessary to bring the two parts 
to the same basis, by recomputing 
one or other of them. 

The different appearance of the 
two parts of the diagram resulta 
from the different approaches 
which have been used. The 
Sydney diagram is a schematic 
representation, and is based only 
on the well-defined features of the 
line profiles. The Leyden picture, 
on the other hand, is an ‘artist's 
impreesion’, following the contours 
of highest gas density, and it has 

also taken account of the finer and 
a Gotb of Abe DEOS 

Our own observations do sug- 
gest, however, that there dre sig- 
nificant differences in the hydro- . 
gen distribution on the two sides of 
the galaxy. In the outer regions, 
the peaks im the spiral arms are 
lees pronounced on the southern 
side than they are in the northern 
sector. This implies that the gas 
is leas well organized into -spiral 
arms in southern longitudes, with 
something of a continuum of gas 
between the arms. Also the wings 
of the profiles (on the side 
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Fig. % (a) Relef map of the galaxy, “departures of the equatorial surface of corresponding to the outer 
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presumably indicates a spiral arm seen end-on. The Threes major oonolusions can be drewn from this 


array of points has been joined up to give & schematio 
representation of the spiral pattern. No attempt has 
been made to indicate variations of density along 
“the arma. 

Distances have been derived from the radial 
velocities of the peaks, in terms of the rotational 
velocity model which was used by van de Hulst, 
Muller and Oort!, aasuming that the gas is every- 
where moving in circular orbits. This method of 
deriving distance fails in sectors towards the galactic 
centre and antioentre. 

e raf. artikel edd qp eee ee 
blank within 2 kiloparseos of the Sun, where it is 
dificult to distinguish between radial velocities 
associated with the spiral pattern and the 
velocities of very close gas clouds. Also, the structure 
is incompletely presented in the region closer to the 
galactio centre than the Sun, where there are two 
alternative distances for each radial velocity. These 
can be distinguished to some extent by measuring 
the angular -width in galactic latitude, but this 
information has not yet been completely analysed 
for the Sydney resulta. 

OE o Dae ae 

northern longitudes which are not acceasible from 

Sydney or have received lees attention in our 
observations. The Sydney and Leyden line profiles 
agree quite well in the regions where the observations 
overlap, though the use of different equipment 

bas led to differences in detail The 
agreement in the positions of the spiral arms is leem 
good, because the two sets of results have been worked 
out with slightly different velocity models. In view 
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spiral diagram: (i) The galaxy has a multi-armed 
structure. (ii) The arms show a general trailing 
tendency. (The direction of rotation in this diagram 
is clockwise.) (iii) There are shortcomings in currently 
used rotational velocity models, (This follows from 
the rather ‘heliocentric’ form of the derived pattern.) 

Reading outwards from the centre on the southern 
side, the so-called Scutum-Norma*‘, i Orion 
and Perseus arms can each be followed over a wide 
range of galactic longitude. There are suggestions, 
in fact, that the major arma can be followed through 
two or more revolutians, but this cannot be estab- 
lished from the present results. 

The arms seem to be clearly trailing, but the 
exaggerated of trait near longitudes 300°-820° 
is probably & result of the model which was used. A 
different distribution of rotational velocity with 
distance is apparently needed; but there is in 
addition a large quantity of gas in this and other 
regions which cannot be fitted to any reasonable 
model which is limited to circular orbits. There is no 
evidence, however, for a general deviation from 
ciroular motion of the type suggested by Edmondson’. 
The velocity pattern is found to be 
about the galactic centre, in the region between 8 and 
7 kiloparsecs from the centre, bub the evidence 
suggests that this is due primarily to structural 
asymmetries, rather than to wholesale departures 
from circular motion. 

The Galactic Plane and Its Distortion 


We consider now the disposition of the gas in a 
direction normal to the galactic plane. Each sweep 
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gives the ‘vertical’ distribution of the neutral hydro- 
gen at a particular place in the galaxy. In particular, 
the galactic latitude at which peak brightness oocurs 
gives a point on the ‘equatorial surface’ of the layer 
of neutral hydrogen. 

Thus we can delineate & section through the galaxy 
for each line of sight; the observations give the 
variation of galactic latitude with radial velocity, 
from which we can derive & curve showing the height 
of the equatorial surface as a function of the distance. 

The hydrogen is confined to a thm layer (about 
. 250 parsecs between halfidensity pointe) in the 
galactic disk, and observations of this type provide 
the best method for & new determination of the 
galactic plane, the position of which is under review 
by the International Astronomical Union. 

A relief map of the galaxy, built up from the 
Sydney observations, is shown in Fig. 2a. This 
Picture is based on the same velocity model as 
the spiral diagram, and again it has been drawn 
without making allowance for random motions; but 
the mam features should not be changed by later 

The gas layer is found to be remarkably flat in the 
inner parte of the galaxy. We have called the mean 
plane in this region the ‘principal plane of the galaxy’. 
(This plane does nob necessarily pass through the 
For the present purpose, we have used an 
approximation to the principal plane as the reference 
level in Fig. 2. This approximation is a plane which 
contains Sun, and slopes downwards from the 
conventional ‘galactic plane’ at an angle of 1-5° 
towards the galactic centre at longitude 8237-57. 
In the outer regions, the gas layer shows a sys- 
tematic distortion, with a twist downwards on the 
left of the picture and upwards on the right. The 
effect can be seen more clearly in the cross-section of 
the galaxy given in Fig. 2b. The distortion appears 
to be a large-scale property of the galaxy, as the 
height of the gas layer varies fairly regularly, with 
little relationship to the pattern of spiral arms. This 
effect has also been noticed by Burke*. 

The downward deviation is greatest in the region 
nearest the Magellanic Clouds, which are below.the 
plane in the position indicated ; the upward devia- 
tion is greatest on the side. The phenomenon 
suggests & gra de produced by the Clouds, 
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but the effect appears to be about two orders of 
magnitude too large for a simple gravitational 
explanation. There may be an analogy with cases 
reported by Zwick’ and others, which imply unex 
large interactions between galaxies. 
The tion is leas clear in the far wing of 
the line profile, beyond the region of the spiral arm 
peaks, where the intensity is very low. Here there 
is often a reversal in the curve of galactic latitude 
against radial velocity, from which the relation 
between height and distance is derived. This might 
be taken to mdicete that the deviation of the equa- 
torial surface from the principal plane decreases again 
Pona the región shown in the diagram. However, 
the reversal is associated with an morease in the 
angular width, and sometimes occurs at velocities 
which are too great to be fitted to a circular orbit 
model. Our m ion is that the radiating gas in 
this case is relatively close to the Bun, and moving 
in non-cireular orbita. 

As well as giving the shape of the hydrogen 
concentrations, these observations can provide the 
point-by-point density distribution of neutral hydro- 
gen throughout the galaxy. The detailed distribution 
has not yet been fully worked out for the southern 
observations, but we have derived provisional resulta 
for the overall amount of neutral hydrogen in the 
galactic disk, and its mean radial distribution’. These 
have been compared with corresponding figures for 
the total mas given by Schmidt’s recent model’. 

The ratio of neutral hydrogen to the total masa 
increases on going outwards fram the centre; it 
rises from a very low value in the nucleus to about 
15 per cent at the Bun's distance, and 50 per cent at 
14 kiloparsecs out. The gas is a major constituent in 
the outer regions, but the proportion of neutral 
hydrogen integrated over the whole galaxy is only 
&bout 2 per cent. 
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BIOGENESIS OF NATURAL PRODUCTS 


SYMPOSIUM on “Biogenesis of Natural 
: Produote", arranged by Section B (Chemistry) 
of the British Association and held on September 6 
in Dublin, was introduced by the dent of the 
Section, Dr. J. W. Cook, who began remarking on 
the appropriateness of the choice of Sir Robert 
Robinson as chairman: He recalled that Prof. J. N. 
Collie, of University College, London, himself a 
pioneer in the fleld, when introducing his successor, 
Prof. Robinson, remarked that his sort of 
chemistry was“real’ organic chemistry. This remark 
is even more recognizably true to-day. 

Bir Robert opened his consideration of “Biogenesis 
of Structural Relations: the Organic Chemist’s Con- 
tribution” by pointing out how organic chemists’ 
interests in natural products have changed from 


being an interest purely in structures to one con- 
cerned with the origins of such structures. His own 
pioneer work in the alkaloid fleld in 1917 indicated 
that structural relations do, in fact, reveal something 
of origins, although he realized that the final word 
is always "with the biochemist. Recent powerful 
techniques such as the use of compounds containing 
isotopic carbon (carbon-14) have enabled the bio- 
chemist to test the predictions of the organic chemists. 
Their speculations have proved in some oases in- 
correct, but were correct m a surprisingly large 
number of cases. 

He considered briefly the origins of fatty acids 
with an even n of carbon atoms from acetic 
acid units (containing two carbon atoms) and some 
of the other distinguishable biogenetic groups: the 
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isopentane compounds (terpenes, steroids), : 
O,—C,—O, groups and others. 

Sir Robert’s main thesis concerned the structural 
relations of alkaloids. The parallel series of pyrrolidine 
(five-membered ring) alkaloids, derived from the 
amino-acid ornithine, and the piperidine (six- 
membered ring) alkaloids derived from the amino- 
acid lysine containing an extra carbon atom, had 
originally led to biogenetic theories since confirmed 
by tracer studies. The whole series of compounds of 
the tsoquinoline series can be correlated on the basis 
of biogenesis from phenylalanine and condensation 
with an aldehyde, followed by secondary reactions of 
methylation and oxidation. An attempt to do this 
in the laboratory in one case led to an alkaloid, then 
unknown, but discovered many years later in & 
Queensland tree. Adding & further carbon atom to 
the tsoquinolines formed from two phenylalanine 
units leads to the berberine group, and hence by 
rearrangement to the sanguinarine group. Even 
morphine and related alkaloids, despite superficial 
appearances, can be derived (hypothetically 80 far) 
- by chemically probable ring-aloeures in this series. 
_ Such considerations have led to a revision of the 
` original formule of both berberine and morphine. 

A similar gerieg of alkaloids can be 
based on tryptophan instead of phenylalanine. 
Harmine is a strict analogue; others, such as 
strychnine, cinchonamine, qumamine and cinchonine, 
can all be related to a ‘para’ berberine type on the 
basis of a ring-flasion postulated by R. B. Woodward. 
Thus, strychnine and quinine, despite enormous 
superficial differences, are biogenotically 
related. These ideas. have again been fruitful in 
leading to correct structures for emetine and ajmaline. 


Sir Robert said that Nature is very clever; bui: 


listening to his survey gave the impression that some 
chemista at least are not far behind. 

Prof. A. J. Birch (Manchester) discussed the use of 
isotopically labelled compounds—mainly 1-“O-acetic 
acid, !*O-formio acid and CH,-methionine—for 
testing hypotheses based on structural analogies, 
using moulds as the- experimental media. Motlds 
were chosan because of their ease of growth, the ease 
of o ions, he variety and high 
yields of some of the compounds produced and their 
intrinsic interest as antibiotics and antifungal agents. 
A postulated biosynthesis of griseofulvin by head- 
to-tail linkage of seven acetic acid units, and appro- 
priate ocyclizations, has been confirmed by reference 
to the degradations of the isotopically labelled sub- 
stance derived from CH,“CO,H. It was shown that, 
in some oases at least, O-methylation oen occur from 
methionine or formic acid in the aame way as can O-, 
8- or N-methylation. Among the substances being 
investigated are ipa and methymyoin. Ex- 
tensions to iosynthesis were mentioned, and 
it was shown that HOGHE OOP OHOR COM 
(mevalonic acid) is an irreversible intermediate 
producing the terpene chains of mycophenolic acid 
and mycelianamide. Prof. Birch pointed out thas 
the results obtained can be extrapolated to many 
products from higher planta, notably flavonoids and 
anthocyanins. 

Prof. T. 8. Wheeler (University College, Dublin) 
was not sure whether to serve & vegetarian diet for 
non-scientists or a meat diet for his colleagues ; but 
he succeeded in producing a testyewell-balanoed dish. 
He gave & of the chemical types related to 
the flavones and flavanones which occur throughout 
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higher planta. He pointed out that the C,—C,—C, 
classification of Robinson is of fundamental im- 
portance. This turns out to be based probably on a 
O,—O,-uni$ with a 8: 4-hydroxylation pattern (de- 
rived from shikimic acid) and a O,-unit (derived from 
acetic acid) with a 1:8: 5-hydroxylation pattern 
(giving 5:7-hydroxyls in the resulting flavonoid 
Pigment). He turned to consider the supporting 
evidence for these ideas, obtained by tracer experi- 
ments by Geisgman and Neish and their collaborators 
on the biogenesis of quercetin in buckwheat. This 
work clearly establishes the : shikimio 
acid + Pre henio acid — p-coumaric acid + 3 (acetic 
acid) > .—0,—O, precursor. 

Prof. Wheeler emphasized that many of the prin. 
ciples of chemical stability deduced in the laboratory 
clearly hold also in the biochemical world, and cited 
the equilibrium between ohaloones and flavanones. 
The presence of & 5-hydroxyl group in the latter 
stabilizes them by hydrogen-bonding; similarly, a 
2’: 6’-dihydroxy flavanone can become isomerized 
(via the chalcone) to a more stable 2’ ; 5-dihydroxy 
flavanone. This may &ooount for the lack of ocour- 
renoe of the latter type in Nature. 

Prof. T. R. Seshadri (Delhi) put forward views on 
the part played by O, -units in natural producte, per- 
tioularly those found in lichens and in moulds. The 
typical C,-unit is that of orsellinio acid (2: 4di- 
hydroxy-6-methylbenzoio acid), which enters into 
many depsidea, and by secondary oxidation processes 
into depsidones. Some O,-units have an extra carbon 
atom, which may be CH,, CH,OH or OHO, in the 
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3-position, known to bo a chemically active position.. 


The presumption is that it is introduced. Prof. 
Seshadri considers that the most fundamental unit 
can be represented as 2: 4-dihydroxy- 6(hydroxy- 
methyl) benzaldehyde, which can undergo various 
oxidations, reduction and condensation reactions 


, leading to known depaides, depsidonea, benzoquinones, 


anthraquinones and xanthones. He suggested that 
in some cases hydroxyl gro may have been 
reduced roc irons Me andi TEE and oited in 
support the reduction of the monotosylate of orsel- 
linio acid with Raney nickel to obtain a good yield of 
6-methyl salicylic acid. Further natural producta, 
including stilbenes, tropolones and compounds related 
to gladiolo acid, can be produced by varianta of the 
scheme. In the opinion of the present writer, this 
hypothesis amounts to a partial restatement of the 
acetic acid theory and tes ancillary theory of the 
introduction of O,-unita, ab a leas-fundamental level, 
and is leas satisfactory for & general correlation of 
the compounds. It also appears likely that mould 
tropolones arise from shikimio acid. 

Dr. G. J. Popjak (Medical Research Council 
Radiopathology Research Unit, London) apologized 
quite unnecessarily for intruding on a gathering 
mainly of organico chemists, and explained that some 
fifteen years ago he had felt compelled to abandon 
his purely medical approach to atherosclerosis to find 
out something about the biochemical -causes of it, 
notably the mechanisms of the biosynthesis of 
cholesterol. In the sequel is seems highly probable 
that the approach which he helped to pioneer ia in 
fact the only logical one in a to cope with 
the disease. He explained that mush of the chemistry 
was the result of his close collaboration with Dr. 
J. W. Cornforth. He discussed! the earlier isotope 
work of Bloch and Rittenberg, which showed that 
acetic acid contributes the twenty-seven carbon 
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atoms of cholesterol (fifteen from CH,, twelve from 
CO,H). An amicable division of the field between 
the American and British groupe has now led +o an 
elucidation of the sources of all the individual carbon 
atoms in cholesterol (that is, whether from OH, or 
CO,H). -This result, taken in conjunction with a 
much earlier hypothesis of Robinson that the acyolio 
, witerpene Bqualene-folds, with loss of three carbon 
atoms, into cholesterol, has permitted the elucidation 
of the major stages in the biosynthesis. A further 
great contribution has recently been made by Dr. 
K. Folkers and his group at Merck and Co., who have 
shown that the biochemical origin of the isopene unit 
18 mevalonic acid (HOCH ,OH,O{OH)(OH,)OH,CO,H), 
which loses its carboxyl group in the process of inoor- 
poration. The overall process seems to be: acetic 
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acid + X — mevalonic acid + Y — squalene > lano- 
sterol (a 4:4:14-trimethyl steroid) — & 4: 4-di- 
methyl steroid — zymosterol (a O,,-steroid with 
8:14 and 24-double bonds) + desmosterol’ (5- and 
24-double bonds) — cholesterol (5-double bond). The 
natures of some of the mtermediates, notably X and 
Y, and the exact mechanisms of some of the pro- 
ceases are stil not ab all clear. 

The general impression left by the symposium was 
of rapid advance and a new air of certainty replacing 
somewhat misty. speculations. However, it is clear 
that & pencil and paper are still very useful tools to 
produce useful and fruitful suggestions, if not proofs. 
Little time was left for discussion, and Sir Robert 
Robinson regretfully closed the symposium after 
thanking the speakers. A. J. Brrow 


CONSTITUTION AND CARE OF THE INFANT ANIMAL 


ECTIONS I (Physiology and Biochemistry) and 

M (Agriculture) of the British Association held a 
joint seasion during the recent meeting at Dublin 
on the subject of the infant animal. Prof. R. A. 
MoCanoe the meeting with a general paper 
on “The Physiology of the Newborn Animal’. He 
began by pointing out what & tremendous physiol- 

i upheaval birth must be, and then alluded 
briefly to the diffloulty of finding one's way through 
the perplexing maze of species and developmental 
' differences to the great general principles of infant 
physiology. He proposed, nevertheless, to try to do 
BO, and began by saying a few words about the large 
volume of finid outside the cells of all newborn 
animals, There may be some association, he sug- 
gested, between this and the anabolio impulse so 
characteristic of the fœtus and newborn. Further 
expansion of the extracellular finids by experimental 
means has in his experience materially reduced the 
catabolism of tissue protein. He then dealt with the 
ways and means by which the newborn &nimal is 
prepared by Nature to withstand the ihfeotions to 
which it is inevitably exposed the moment it leaves 
the sheltered world sn wero. He traced out the pash 
by which the macromolecules of y-globulins and 
other proteins reach the plasma of the developing 
organism in the various species, and directed abten- 
tion to some of the effects of this protein transfer, 
apart altogether from the establishment of passive 
immunity. He spent the rest of his time in dis- 
cussing of homoostasis. He showed, for 
example, how unstable the body ture can be 
in the newborn and referred to some of the 
factors responsible for its maintenance. He took as 
his examples the poikilokhermio newborn rat, the 
piglet and the human infant, and compared and 
contrasted them. He then went on to deal with the 
response to a lack of oxygen, and began by referring 
to the excellent work which has been done on the 
subjects of cold and anoxemia by the great pioneers, , 
such as Harvey, _Boyle and particularly Edwards. 


tolerant of anoxia. This is due, he believes, +o the 
ability of the newborn animal o utilize anaerobio. 
glycolysis to maintain the structure and function of 
its essential organs, particularly of ita brain. The 
Divi Hab im wegen i5 lerusly oofdisiansd by 


the state of development of this organ, but any study 
confined to the survival-time tells one nothing about 
the complex respiratory and cardiovascular changes 
induced by & lack of oxygen in the first and final 
days of life. Anserobic metabolism, he pointed out, 
utilizes the resources of the body wastefully and 
leads to the production of potentially dangerous 
end-products. Ib also produces leas heat. This tends 
to reduce body temperature, which alows down mota- 
boliam all over the body, mitigates to‘some extent 
the dangers of the wasteful anaerobic glycolysis, and 
is an important element in pro ing the lives of 
anoxic newborn animals, including, in all probability, 
man. If this is so, resuscitation of the cold blue 
infant should begin with glucose to provide fuel for 
gtycolysis and oxidation, paes on to re-oxygenation 
and be followed by warmth only when oxygenation 
has become effective. 

Prof. MoOance then passed on to the subject of 
food, growth and renal function. This last is generally 
reckoned to be poor by adult standards in the new- 
born period, yet the concentration of urea in the 
serum is normal ab birth and remains so. Few have 
seen the extent or significance of this paradox, but 
investigations carried ous at Oambridge have 
explained it. The power of growth, ib would appear, 
may be far more important than the operation of the 
ue ees MS ee of urea in 
the body fluids within normal limite. cent of 
mensae ie audio A A wei eae 
animal may be utilized for the synthesis of tissue 
protein and only 10 per cent of it appear as urea and 
other end-products to be excreted by the kidney. 

The weakness and helplessness of the mfant have 
been a constant theme with philosophers. Helpless it 
may be in that i$ cannot stage its own come-back from 


, an abnormal situstion—it has +o be brought back. But 


many of the signs of weakness are really marks of 
strength, if by strength is meant the ability to 
survive. The secret of handling and caring for the 
newborn is to make the most use of the strength with 
which it has been endowed by Nature, and if ite 
stability has been upset, to restore this physiologically 
&nd nob in some haphazard way which may seem the 
obvious one at first sight. 
The next two dealt with more 

branches of the subject. Mr. G. A. Lodge, of the 
Rowett Research Institute, read a factual paper on 
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the, nutrition of the young pig. He dealt first with 
the composition of sow'8 milk and the. 
secreted at different stages of lactation. - 00n- 
centration of protein is high in colostrum, associated 
with the'presence of antibodies; ib.falls as 
milk is established, and thereafter tends bo rise, 
while that of fat and lactose falle. The oalorum— 
phosphoros revo cháriges fom pong 1.: 2 eredi dro. 
to 1: 0-6 in normal milk. ` 
A piglet left with the sow takes about 1-5 Ib. of 


liquid milk.a day during the first week, 2-4 Ib..a day ` 


during the third to fifth weeks, then consumption 
drops to 1-7 Ib. a day during the eighth week. About 
0-8 Ib. of dry milk-solids-is required to produce 
each, pound of inorease in body-weight. 

For commercial reasons it is desirable to wean 
piglets as early as possible, Bo as to free the sow for 
the next litter. Weaning at birth has been successful 
only under laboratory conditions; and since piglets 
get all their antibodies through the colostrum, 
elaborate i 


optimum amount of fat seems to bo : 
Seats anol parein 20 Det coot, 

cent after the piglet has ec at Ib. 
‘Piglets ten days old are able to digest starch and all 
the sugars, though their ability to utilize lactose 
declines after about three weeks. 

per of the meeting, entitled ‘The 
Nutrition of the Early Weaned Calf”, was given by 
. Roy, of the National Institute for 


per 
pene 
of 


diet from liquid to dry food. For centuries the dairy 
calf has been weaned soon after birth because of the 
demand for liquid mik for human consumption. 
The newborn calf, like the adult ruminant, haa four 
stomachs, but only the fourth stomach, or abomasum, 
is functional, for milk by-pass the rumen and rebl- 
culum. 

The calf receives all its antibodies through the 
colostrum. All calves ahould be given colostrum for 
the first 24 hr., and preferably for four days after birth 
if deaths from E. col infections are to be prevented. 
- Certain antibiotios, in particular the tetracyclines, will 


give protection against these conditions. Calves are . 


normally fed on whole milk for the first three weeks, 
and on milk substitutes. Milk-substitutes 
do not give such satisfactory results when fed directly 
after the colostrum period. The pre-rumimant calf 
seems to be unable to utilize any carbohydrate other 
than lactose or glucose, and it cannot tolerate more 
than 250 gm. of sugar a day. Oarbohydrates, there- 
fore, cannot provide the main source of energy in milk 
substitutes during the early post-natal period; and 
moreover, & certain amount of fat seams to be eegen- 
tial for the young calf, and, of the milk by-products, 
probably only buttermilk contains enough of this. If 
“fat is added to reconstituted dried skimmed milk, it 
must be properly emulsified and homogenized or 
jt will cause diarrhea. The digestibility of fat 
by piglets, young guinea pigs and pups has been 
shown to depend upon the cham-length of the 
constituent fatty acids rather than on their satura- 
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tion. The shorter the chain of saturation the greater 
the digestibility 

This is probably true for the young calf, although 
the use of fats containing highly unsaturated fatty 
acids has also been detrimental to the health of 
young calves. s 

No suitable substitute for milk protein in the diet 
of the -Tuminant calf has yet been found, and even 
spray-dried skimmed milk which has been processed 
with a high pre-heating temperature may be of 
lees value than fresh skimmed milk or milk .pro- 
cessed ai a lower temperature. This effect may be due 
to the denaturation of the soluble protein by the heat 
treatment, or.to the fact that such milks do not clot 
with rennet. 

The age at which the calf turns over to the ruminant 
method of digestion depends upon the diet which it 
has received. The longer it has access to a plentiful 
Bupply of milk, the less it will want to eat the fibrous 
and starchy foods necessary for the functional develop- 
ment of the rumen. It is a great advantage to the 
farmer to induce his calf to become a ruminant as 
early as possible, for once the rumen begins to 
function cheap foods can be used, and there is no 
longer the same risk of diarrhea. The ingestion of 
roughage stretches the walls of the reticulo-rumen and. 
Increases their capacity. The rumen papille, how- 
ever, are stimulated by readily absorbable material, 
not by fibrous foods. 

Dr. Roy next turned to the microbial flora of the 
gut. The abomasum of the young calf supports a large 
and diverse population of lactobeoili. The typical 
rumen amylolytic streptococci and protozoa of the 
adult animal do not become properly established until 
the rumen pH is stabilized ab about neutrality, which 
does not normally happen until the calf is nearly 
eight weeks old. The establiahment of the rumen 
microbial flora can be encouraged at an earlier age if 
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- the calf can be induced to oat dry food. Grass is by 


far the cheapest dry food for the young calf, but 
unforiamately most calves in Britain are born during 
the winter months when grass is not available in 
any quantity. With other dry foods most i 

good results have been obtained with weaning at eight 
weeks, although recently abrupt weaning at three 
-weeks of age has been: shown io give satisfactory 
growth-rates. 

In the discussion which followed, Dr. D. P.'Cuth- 
bertaon asked Dr. Roy whether he believed it better 
to transfer a oalf abruptly or slowly te a ruminant 
type of diet. Dr. Roy favoured transferring it 
slowly. : 

Dr. Magee raised the question of T MN 
ids Had sie bean meninei Dy D. Lodae A 
M or ec cg naue. re 
found very effective for piglets, and also in oertain 
circumstances for calves., Dr. Roy agreed that if 
iron is given to calves it raises their hamoglobin-level, 
but he pointed out, that calves do not generally show 
clinical signs of ansamia as piglets do, presumably 
because they grow more slowly” 

Mr. D'Aroy saked' if anyone knew why feeding 
freshly harvested-barley or rye to pigs has. such 
disastrous effects.- His own experience covered two 
prize sows which had had such: seyere diarrho in 
consequence that they died withm two days. “Other 
speakers said that they had heard about this 
phenomenon, bu$ no ‘one was able to’ tell the meeting 
what -the toxic factor, if any, could be. 

E. M. Wippowsox 
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PHYSIOLOGICAL EXPEDITION TO THE ANTARCTIC 


- By Dr L. G. C. E. PUGH 
Medical Research Council Laboratories, Hampstead, London, N.W.3,~ 


N Anglo-American Physiological Expedition will 
be leaving shortly for the Antarctic to carry 
out studies connected with human ascolimatization to 
cold. The party will assemble in California at the 
end of November and travel from there via New 
Zealand to Ross Island at the edge of the Antarctic 
Continent. They will be taking part in Operation 
ay decic ud the International Geophysical Year. 
The party-is being transported by air under 
arrangements made by the Office of Naval Research, 
U.8. Navy, and by the United States Military Air 
Transport. In this way the team hopes to accomplish 
a programme in four months, which would otherwise 
require wintering in the Antarctic and four months 
travelling. 

In spite of common experience that one grows 
accustomed +o cold, as well as anthropological 
testimony, very little objective evidence in support 
of cold acclimatization has so far been found. Studies 
have hitherto been hampered by lack of methods for 
measuring metabolism and changes in body tem- 
perature continuously over periods of days at a 
time. 


Major J. M. Adam, R.A.M.C., and the author, 
whose participation has been made possible ae 
a generous grant from the Wellcome Trust, will 
be carrying out studies of this nature on themselves 
and on members of other expeditions already in the 
Antarctic. They will use apparatus developed by 
Mr. H. S. Wolff at the Medical Research Counail’s 
Division of Human Physiology at Hampstead, which 
will enable them to obtain prolonged records of the 
kind required. Samples of blood plasma will also be 

collected for lipid analysis. 

It is well known that the fatty composition of the 
blood and tissue lipids of hibernating animals during 
winter is different from that durmg summer. The 
differences are such that the degree of unsaturation of 
the fatty acids of the lipids is higher, and the melting 
point lower, in winter than in summer. A preliminary 
investigation of the blood lipids of persons exposed 
to intense oold during the British North Greenland 

ition was carried out by Dr. J. E. Lovelock, 
of the National Institute for Medical Research, Mill 
Hill. The resulta that similar changes to 
those found with hibernating animals may ooour in 


the blood lipids of human beings. Dr. Lovelook will 
continue his studies on the samples of blood plasma 
brought back from the Antarctic. 

A further reason for interest in the problem of 
blood lipids is the finding that the fatty-acid com- 
position of the plasma lipids of patients with coronary 
artery disease has shown differences between them 
and normal subjects similar to those observed in the 
winter on the Greenland expedition. This similarity 
could imply that the regional and social differences 
in the incidencé of coronary artery disease may be 
as much & consequence of environment as of diet. 

The American members of the expedition, led by 
Dr. Nello Pace; of the University of California, are 
interested primarily in physiological reactions to 
stress. The pattern of adrenal ‘cortical response to 
varying stresses has already been studied by this 
group on front-line combetants in the Korean War 


‘as well a8 in other stress situations. Surgeon-Com- 


mander Miller, of the United States Navy, will be 
studying the epidemiology of upper respiratory 
infections among personnel in the Antarctic bases on 
Roses Island. Antarctic are said to remain 
almost entirely free of colds, except following the 
arrival of ships or on opening packing cases and 
mail In ordinary communities this mode of infection, 
namely by contact with contaminated objects, is 
thought to be unusual, a+ least as regards the common 


ition’s equipment was recently 
on view at ihe Research Council's Labor- 
A et I$ included sledging rations 
incorporating a variety of new dehydrated meats and 
other foods, packaged entirely in plastic bags, thus 
avoiding the use of tins. The oooking equipment 
employs propane in place of peraffn, and is 
claimed to give nearly 80 per cent heating efficiency 
compared with 40 per oeni for the conventional 
paraffin stoves used previously. Also on view were 
newly designed sledgés and various types of pro- 
tective clothing and other equipment. I$ was pointed 
out thas this expedition could afford to be more 
experimental in its approach to problems of 

S e cies edie ee Herd D LS 
called on to move more than two hundred miles from 
& well-equipped base. . 


OBITUARIES 


Prof. G. H. Wooldridge 


. Gnosam Hmway WoorpRIDGE, emeritus professor 
-of veterinary medicine and the doyen of the Royal 
Veterinary College, died on August 30 following an 
operation; he wes eighty years of age. For some 
years s gradual failure of his eyesight had caused 
him to retire from active participation in the work 
of the many bodies and societies which he had served 
so well for many years, and to relinquish his con- 
sultation practice in which his services had been in 
great demand. Mentally and physically he remained 


in good health, and the illness which caused his death 
was of a relatively short duration. 
He was born at Stoke-on-Trent and was very 


-proud to be & Staffordshire man. He was educated 


at 8t. Peter’s School at Stoke and at Orme Boys’ 
School, Newcastle-under-Lyme. After serving as 
junior assistant at E.M. School at Newoastle-under- 
Lyme (1892-03) he decided to enter the i 

profession. As was the custom in those days, he was 
placed as pupil witheJ. Wilsan, of Nantwich, in 1898, 
before entering the Royal Veterinary College in 1895. 


084 


He graduated M.R.C.V.B. in July 1899, gaining first- 
clasa honours in the final examination, and he 
obtained the fellowship of the College in December 
1905. : : 

Wooldridge's undergraduate career was one of 
exoeptional merit. He was medallist m biology, 
chemistry, anatomy, surgery and medicine, and he 
also won the coveted Coleman Prize and Centenary 
Medal. After graduation he served for & year as 
tutor at the Royal Vetermary College. In 1900 he 
went to the Royal Agricultural College at Cirencester 
as professor of veterinary science and bacteriology. 
In 1903 he was appointed professor of veterinary 
medicine in the Royal Veterinary College of Ireland. 
He returned to Camden Town in 1908, becoming pro- 
foor of materia medica and therapeutics in the 
Royal Veterinary’ College and with charge of the 
oui-patiente department. In 1912 he was translated 
to the senior post in the Department of Medicine 
and continued in that chair until his retirement in 
1948. He became vioe-principal of the College in 1080, 
and on his retirement he was honoured by being 
elected emeritus professor of veterinary medicine. 

His professional life waa in the academic sphere, but 
he took & great and active interest in all matters 
‘appertaining to veterinary science. He served as 
president of the Contral Veterinary Society, the 
National Veterinary Medical Association (now called 
the British Veterinary Association), the Royal 
College of Veterinary Surgeons and the tive 
Medicine Section of the Royal Society of icine. 
He was a vice-president of the Research Defence 
Society. He served on the council of the Royal 
Sanitary Institute, where his interest in the hygienic 
production of food producte of animal origin had full 
scope. He was algo honorary veterinary surgeon to 
the Zoological Society of London for many years. He 
acted as examiner in medicine, hygiene and meat 
inspection for several academic and professional 
bodies. He was joint editor of the Veterinary Journal 
during 1906-14 and he contributed many papers to 
veterinary literature. In this manner his um 
opus was the two-volume ''Encyolopsdin of em 
inary Medicine’. Many sections of this work came 
from his own pen. 

Wooldridge enjoyed ing and his contact with 

"students. He entered vigoroüsly into every sphere 

of college life—sporting, social and academic. He 
was honoured by his profession on many occasions. 
The Royal College of Veterinary Surgeons gave him 
the greatest honour within its power, the Steele 
Memorial Medal, and the Central Veterinary Society 
did likewise by the award of ita Victory Medal and 
honorary fellowship.” One of the greatest intereste of 
his life and algo of Mrs. Wooldridge, his hel for 
fifty years, was their work for the Victoria Veterinary 
Benevolent Fund. Many who have fallen on bad 
times have had cause to thank this kindly man and 
his gentle wife. J. MoCuxx 


Mr. Leo Bagrow 


Leo BAanow, who died at The Hague on August 9 
at tho age of seventy-six, was a commanding figure 
among studente of the history of cartography. A 
soholar with fire in his belly, he possessed outstanding 
qualities of enthusiasm, determination and thorough- 
ness. These enabled him to pursue his chosen subject 
continuously for more than half a oentury and in 
spite of interruptions caused by the two major 
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political convulsions of our time, in which he was 
unwillingly involved. x 

After completing his education in Bt. Petersburg, 
Bagrow served, before and during the Firat World: 
War, in the Russian Imperial Navy, mainly as & 
hydrographer. Surveys in the Caspian Sea and Gulf 
of Finland were followed by expeditions to various 
parte of Siberia and to Kamchatka and by visite to 
Japan. He was already an ardent collector of early 
maps, particularly of Asistio Rusma and the Far 
East, and his first studies were published between. 
1912 and 1917. 

After the Revolution, Bagrow and his wife 
emigrated in November 1918 to Berlin. Between 
the wars, missions for commercial firms gave him 
ample opportunities to continue his search for early 
maps; he travelled throughout Europe and in Asia, 
Africa and North America. An extensive knowledge 
of European libraries is revealed in his invaluable 
bio-bibhographical studies of sixteenth-century 

phers (A. Ortelii catalogus cartograph- 
orum", 1928-30). In 1985 he founded ' 
Mundi: a Review of Early Cartography”; this 
annual, of which Nos. 1-3 had appeared by 1939, 
has provided a vehicle for much of the best work in 
this field by Bagrow and others. At the same time 
he initiated a series of facsimiles of early maps 
entitled “Anecdota Oartographica’”’. 

In 1945 & Swedish aircraft carried Bagrow, his 
wife and their tame sparrow from Berlin to Btook- 
holm, where with stubborn courage he resumed his 
scientific activity in spite of increasing deafness and 
the loas of his records and part of his collections. 
The publication of “Imago Mundi" was recommenced, 
and ten issues (4-18, 1947—56) were produced with 
the help of subsidies from Swedish cultural founda- 
tions. Other notable post-war works by Bagrow 
include his eesay, ‘The Ongin of Ptolemy’s Geo- 
graphia” (Stockholm, 1945); his ''Geeohichte der. 
Kartographie” (Berlin, 1951); and three parts of 
“Anecdota Oartographica” (1948-53). At his death 
he had completed, and was preparing for publication 
in English, several important works, including a 
history of Russian cartography. Bagrow’s valuable 
collection of early maps of Russia was acquired in 
1956 by the Houghton Library of Harvard College. 

Those who worked long with Leo Bagrow learnt 
that behind a peremptory temper and formidable 
obstinacy lay warm human sympathies and a strong 
and genial humour. R. A. BxmuroN 


Mr. James Kendall 


Ann Jm Kendall's acquaintances, colleague and 
friends must have been shocked to hear of his sudden 
and untimely death on August 24. It is true that 
he worked hard and played hard, but one would 
have said he was at the full height of his powers and 
in @ position in the engineering industry for which 
he was well suited and where he would increasingly 
extend his influence. 

His contribution to the development of nuclear 
energy in Britain has been considerable, but ia not 
well known. He was responsible for the design and 
construction of the BEPO pile at Harwell, and for 
the first production piles at Windsoale. These were 
built at a time when development facilities were 
limited and naturally are solid, conservative oonoep- 
tions. How different they are from Kendall’s last 
work with the Atomio Energy Authority, which was 
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conceyned with the design and construction of the 
Dounreay fast breeder reactor. This is certainly 
one of the moat diffloult engineering projecta under- 
taken by the Authority, and one which required 
day-to-day contact with the large development 
teams that have had to be brought together for this 
work. At an earlier period, he was made responsible 
for the engineering laboratory concerned with the 
development of components for the gaseous diffusion 
plant at Capenhurst, and perhaps this contributed 
to an understanding of the outlook of scientists and 
to the profitable atmosphere of mutual respect 
between scientists and engineers working on the 
Dounreay project. , 

The fact that Kendall's contribution to the develop- 
ment of atomic energy was not better known was 
in the main due to personal idiosyncrasies. He 
joined Sir Christopher Hinton and Sir Leonard Owen 
in the early days at Risley, after serving with them 
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Long Ashton Research Station, Bristol : 
í . Dr. H. G. H. Kearns, O.B.E. 


De. H. G. H. KaanNS, who succeeds Prof. T. 
Wallace as director at Long Ashton. (see Nature, 180, 
267; 1957), received his scientific training at Wye 
College and the School of Agriculture, University of 
Cambridge. After & period of sefvice in the Zoology 
Department of the University of Bristol, he was 
appointed to the staff of the Long Ashton Station in 
1931 as an adviser in entomology, but later trans- 
ferred to the post of research entomologist, which he 
still From his appointment until the out- 
break of war in 1939 hie researches were mainly oon- 
oerned with the biology of pests of horticultural crops, 
crops, and of basket willows. In his work on fruit 
crops he made oustanding contributions on the 
control of serious pests of fruits, notably on capsid 
bugs, apple and plum sawfly, codling moth and 
raspberry and strawberry peste, and did valuable 
work on the formulation of sprays, particularly those 
containing tar and petroleum oils. His investigations 
played an important part in the development of compre- 
hensive spray for fruit crops, particularly 
those suitable for the West Midlands fruit areas. 

From 1989 onwards he has specialized on the 
development of spraying machinery and equipment, 
and during the War he played an important’ part 
in designing and developing machines for county 
agricultural executive committees to carry out 
contract spraying in orchards. Largely as the result 
of his efforte, the committees were able to spray 
20,000 acrea of orchards annually throughout the 
war period. Afber the War he turned his attention 
to problems of automatic spraying machines and 
equipment, and he designed and built a number of 
machines for use both in Britain and in the Colonial 
Territories. Parallel with these investigations, Dr. 
Kearns has carried out intensive studies of the 
physical properties of spray fluids and dusts, which 
have done much +0 improve the efficiency and 
economic of these materials. During recent 
years, in conjunction with the Colonial Office, he 
has worked on the control of pests and diseases of a 
number of crops in Jamaica and East Afrioa, including 
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in the Ministry of Supply through the war-time 
years. This long association may explam to some 
extent the success he had in branches of engineering 
where solid academic backing is usually regarded as 
advantageous. He had no academic qualifications, 
and no diplomas or membership of profesional 
institutions—imdeed, he positively avoided the pos- 
sibility. He would not have welcomed public honours 
or awards no matter where they came from, and if 
ho could avoid signing & written document he would 
do so; but these strange characteristlos did not 
reduce the regard, and often affection, in which he 
was held by those who knew him. 

In his family life similarly he liked to pretend to 
be an ahnost Victorian master in his own house; 
but this only concealed to a degree how fortunate 
he had been in his choice of a wife. AI our sympathies 
will be extended to her and his daughter. 

= L. ROTHERHAM 
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bananas, coconut, coffee and cotton, and one of his 
machines has also been adopted for ground spraying 
in locust control oampeigns. The outstanding services 
of Dr. Kearns to entomology and agriculture were 
recognized by the University of Bristol by his 
appointment to & readership in entomology in 1950, 
and by the Government by the award of the O.B.E. 
in 1954: His appointment as director should ensure 
the continued development of the work of the Station 
in accordance with the pattern and high standards 
set by his predecessors. 


Human Physlology and Pharmacology at Adelalde : 
Prof. R. F. Whelan 


De. R. F. Wmas, who has been appointed at the 
age of thirby-four to the chair of human physiology 
and pharmacology in the University of Adelaide, 

ted in medicine in The Queen's University of 
-Belfas& in 1946. During 1948-51 he was an assistant 
lecturer in physiology ab The Queen's University, and 
after working for a year with Prof. Henry Baroroft 
as œ research fellow in the Sherrington School of 
Physiology, he returned in 1952 to tho leotureehip he 
now holds at Belfast. His research interests are 
mainly in the physiology and pharmacology of the 
human peripheral circulation. At various times he 
has collaborated with Prof. A. D. M. Greenfield, Dr. 
J. T. Shepherd, Dr. I. C. Roddie and others in 
investigating the effects of cold, adrenaline, nor- 
adrenaline, intra-arterial injections of gases and the 
action of the thetic nervous system on the 
blood vessels of the limbs. He has made a special 
study of the action of histamine, and has developed 
the use of antihistamines as a tool for investigating 
the role of histamine in human vascular reactions. 
At present he is investigating the effects of 5-hydroxy- 
trypbamine and ita antagonists. He is the author of 
more than forty papers and holdg the degrees of 
has played an important part in developing the 
soheme whereby students reading for the honours 
B.8o. in physiology at The Queen's University are 
required to undertake a research project and prepare 


' a paper for publication. He has made short visita to 
Canada 


and to several countries in Europe, and will 
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lecture ab various universities in Canada and the 
United States during next December and January. 
Acadamic Freedom In South Africa 

Tum International Oommittes on Science and 
Freedom, in oo-operation with the Association of 
University Teachers, is calling & meeting in the 
Caxton Hall, Westminster, on November 2, in 
support of the South African universities in their 
struggle against compulsory race segregation and 
government control: of hi education for non- 
whites. The whole of the August issue (No. 9) of the 
Oommittee’s Bulletin (Joint Secretaries, Lime Cottage, 
818 Wilmslow Road, Manchester) is devoted to the 
subject of apartheid and ite threat to South Africa’s 
universities, and could indeed be described as & 
working paper for the meeting. The Bulletin sets forth 
in a series of contributions from persons closely oon- 
cerned with university affairs in South Africa and 
elsewhere in the British Commonwealth the circum 
stances and theories which have led to the intro- 
duction of the Separate University Education Bill 
and she consequences that will follow if it becomes 
law. Father Huddleston points out that the Bill is 
the logical consequence of the Bantu Education 


Act, and that with the Native Laws Amendment Bill, © 


simultaneously introduced, which makes it criminal, 
in certain circumstances, for an African to worship 
in the same church as his European fellow Christian, 
and enables the Minister of Native Affairs to prevent 
any kind of relation, social, political or religious, be- 
tween the two great South African races in their own 
land, threatens South Afrioa’s own culture and oivil- 
ization. Dr. J. W. Cook, of the University of Exeter, 
who is to be chairman of the November meeting, writes 
on university traditions in the British Commonwealth, 
showing how the traditional standards of Western 


universities have been successfully put into operation . 


in university institutions established in multiracial 
communities in the British Commonwealth outside 
South Africa. 

Dr. Edgar Brookes, of Natal University, explains 
the ideology of apartheid, and the Hon. A. van der 
Sandt Centlivres, Chief Justice of South Africa 
during 1950-57, sums up the issues involved in the 


Government's proposals for racial segregation in the - 


universities, while Prof. D. Stuart, of Fors Hare 
University College, shows how the proposed transfer 
of, Fort Hare Uni ity College to government 
control, and also of all higher ‘ion. for non- 
whites, would affect the status of si and students 
- and the standard of teaching. He also describes the 
Philosophy of education which underlies the Govern- 
ment’s proposals and will guide it in administering 
the non-white colleges. The case for aportheid is 
presented by Prof. H. O. Stoker, of Potchefstroom 
University, who, however, limite himself to the 
strictly theoretical arguments and does not consider 
the practical issues, especially the financial diff- 
culties. He draws a distinction between academic 
freedom and university freedom, which, while making 
a valid point about the relation between a university 
and the society in which it existe, seems a little 
strained when applied to the present context. All in 
all, the Bullsisn gives a fair and concise statement of 
the issues and of the impossibility of reconciling the 
proposals of the South African Government with the 
ideals and traditions of the university as accepted 
and practised elsewhere in the British Commonwealth 
and throughout the Western world. 
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European Baccalaureate 

A 'HuROPEAN' baccalaureate diploma, recognized 
by Belgium, France, the Federal Republic ot Ger- 
many, Italy, Luxembourg and the Netherlands, 1s 
to be awarded to students attending the European 
School in Luxembourg. Governments of the six 
countries recently signed an agreement officially 
establishing the School oa an international basis 
for primary and secondary studies. The venture was 
started in 1958, when an international infant and 
primary school was opened in Luxembourg for 
children of members of the European Coal and Bteel 
Authority. Educational advisors from the six coun- 
tries concerned were later asked by the Authority to 
extend the School’s scope by devising a system of 
secondary education along the same lines.- Methods 
proposed, which have now been agreed by Ministers, 
of Education in each country, had to provide a oom- 
prehensive secondary school in four 
languages—French, German, Italian and Dutch—in 
which each child could follow studies in his mother 
tongue. The courses had also to fulfil the ire- 
ments of the educational systems of all the six 
countries so that the children would not be at a 
disadvantage when they returned home; a synthesis 
of the various national programmes has been worked ~ 
out. 

The study of modern languages is given an im- 
portant place in the curriculum, and mternational 
exchanges of all kmds are enco Such ex- 
changes are halped by the fact that, from the second 
year, pupils of different nationalities are given com- 


to the recent agreement, students will be examined 
for the ‘European’ baccalaureate by an international 
‘jury’ headed by a university professor selected from 
each of the countries in turn. Successful candidates 
wil be allowed access to universities or other in- 
stitutions of higher learning in any of the ax 
countries. 


Journal of the University of Madras : Centenary 
Number 


Tue Universities of Madras, Calcutta and Bombay 
were founded in 1857, the year of the Indian Mutiny. 
Now, in more peaceful times, Madras has produced 
the centenary number of its Journal (The i 5 
University, Madras, 5. Ra. 4.00). The iasue contains 
twenty-two articles from scientists in many coun- 
tries. These include: ‘The Optical Behaviour of 
Polyerystalline Solids” by Sir O. V. Raman; “Ona 
New Member of the Cylindrocapsaceae” by M. O. P. 
Iyengar of the University of Madras ; ‘“Metamorphio 
Geology : Reflexions on Its Past, Present and Future” 
by H. H. Read; “The International Geophysical 
Year” by Athelstan Spilhaus, a lecture that was 
delivered at the University in November 1956; ‘“The 
Ta E rd ia Growth” by J. B. B. 
Haldane. B. B. Dey's “Fifty Years of 
in Indian Universitice" is of considerable general 
interest, since it illustrates the growing importance of 
science in India. The Journal also contains a résumé 
of the work of the’ various scientific departments. 
The number of these appears to be growing rapidly : 
the oldest has been in existence for only a quarter of 
a oentury and there are now ten. The Deparment 
of Geology and Geophysics was founded as recently 
as 1952. 


October 5, 1957 


No. A588. 


Conservatlon of Natural Resonis 


"Tum Conservation of Natural Resources” is a 
series of lectures delivered at the Institution of Civil 
Engineers during 1956 (London: Institution of Civil 
Engineers, 1957. 17s. 0d.; 7s. 0d. to members). The 
topio is a vital one for the whole world and particularly 
so in a small crowded country like Great Britain. 
Although the primary responsibility for action in this 
field lies with the Government it is the engineer who 
has to appraise and solve the problem.  There' are 
seven lectures in all. ‘The Engineer’s Contribution 
to the Conservation of Natural Resources” by Bir 
Harold Hartley deals mainly with the past. Prof. 
W. R. Jones in “Mineral Resources’’ pointe out that 
since we have plenty of iron, aluminium and magne- 
sium in the sea the future of a steel/light alloy/con- 
| crete economy is assured. Prof. L. Dudley Stamp 
deals with the ‘‘Conservation of Land”. He streases 
the importance of reclamation and making the most 
of what land we have in a country with only half an 
acre per capita. One aare of fertile land is needed 
on an average to feed one person. Sir Hugh Beaver 
describes the damage done by air pollution, the 
annual cost of which was recently estimated at 
£260,000,000. Sulphur is the main offender, so that 
gasification of coal would: reduce this con- 
siderably. Dr. W. H. J. Vernon lectured on “The 
Conservation and Corrosion of Metals’? and R. M. 
Finoh, the city engineer of Nottingham, describes the 
way in which waste materials, such as slag, sewage, 
refuse and ash, can be used, and the reclamation of 
derelict land. He gave an encouraging account of 
the steps taken in Nottingham. 


Life in Oceanic Trenches 


Tun first volume of the Galathea Reports to bo 
issued (Scientific Resulta of the Danish. Deep-Sea 


Expedition round the World, 1950-52. Vol. 2. Pp. ' 


253 + 4 plates. Danish Scientific Prees, 
1956. Wi Danh ee) ta devoted 1o paparsiod adici 
hdc Ee ae coe 
than 6,000 m When it is realized that only ane 
trawl haul had been made on the sea-bed a5 this 
depth (in 1948, by the Swedish Albatross Expedition) 
before the Galathea Expedition set sail, the importance 
of this volume is immediately apparent. li contains 
almost the entire record of creatures in the 
hadal depths of the ocean from 6,000 m. to below 
10,000 m. The examination of this material has been 
hastened because of its importance, and the results 
are presented before any of the other findings of tho 
Expedition. The leaders of this Expedition have 
established a new nomenolaturo for the oceanic depths : 
the term ‘abyss’ is now limited to the depths between 
approximately 8,000 m. and 6,000 m., that is to say, 
the greater part of the oceanio floor; the oceanic 
trenches below 6,000 m. are referred to as the ‘hadal 
zone’. The distinction seems valid, for the fauna of 
these trenches is greatly different from that of the 
level oceanic floor. The hadal fauna described in this 
volume includes Actinaria, hydroids, an octocoral, 
holothurians (the dominant group of the hadal fauna), 
crinoids, polychaetes, isopods, pyenogonids and sanaid 
crustaceans. More than one hundred specimens 
belonging to five phyla were taken below 10,000 m. 
The greater part of the hadal species were new to 
science, bus most of them belonged to genera already 
known. WEEN Do seo dea ee 
tendency, strongly to be deplored, to name them 


NATURE 


; 087 


after the ship—dGalatheanihemum, | Galatheathuria, 
Galathealinwn and Galathesthauma are new genera 
from ihe hadal or abyseal depths, and not one of 
them belongs to the family Galatheidae, or even to 
the same phylum as Galathea. But this is a very minor 
critioiam of a volume which will remain the chief or 
only reference source for the hadal fauna for decades. 


Stmple Investigations In Blology 

Taa place of the amateur in biological investigation. 
has been brought out by J. E. Marson, rural science 
organiser to the East Suffolk Education Committee. 
As a result of investigations in various parts of 
Britain, Marson showed that nymphs of the water 
boatman, Notonecta, were to be found in ponds in 
the West Riding of Yorkshire in the summer and 
early autumn while adulta were found at all times 
of the year; in east Suffolk Notonecta nymphs can 
be found in summer and Notonecta adults can only 
be found in autumn when there are very few nymphs. 
If Marson’s statements are correct, then in the West 
Riding of Yorkshire the adults live until the year 
after they are nymphs, while in east Suffolk they die 
during the same year as they are n hs. In an 
&rtiole in Sohool Nature Study (52, No. 208; July 
1957) Margon indicates the value of such obaervations 
to schoolchildren and asks for the help of children 
throughout Britam in preparing a national mquiry 
into the life-cycle of Notonscta. 


Zoological Nomenclature : 
Ten International Commission on Zoological 
Nomenclature gives notice that, as from March 80, 
1958, it will start voting on the following cases 


[1851], validation, and tion for, 
Liptena Weatwood, Dan. of type species (OL 
Insecta, Order Lepidoptera); (8) Oeniris Fabricius, 
1804, designation of type species for; dimidiata 
Fabricius, validation (Cl. Insecta, Order Hymen- 
optera); (4) adspersus Rathke, 1887 (Palaemon), 
protection (OL Crustacee, Order Decapoda). A pro- 
posal is also made for the adoption of & declaration 
on the question of the use of the disresia sign for 
zoological Comments should be sent as soon 
as poæible in duplicate to Francis Hemming, Secre- 
tary to the Oommission, 28 Park Village East, 
Regent’s Park, London, N.W.1. 


- Sunspots during November-December 1956 


Two Circulars, Nos. 75 and 76, of the United 
States Naval Observatory, by Winifred Bawtell 
Cameron, give the results of the measurements of 
sunspots secured at the U.S. Naval Observatory or 
at the Mt. Wilson Observatory ; these resulta are & 
continuation of those published in the Monthly 
Weather Review from February 1, 1027, until Deoem- 
ber 81, 1947. The data appear in tabular form, & 
full explanation being given of the symbols used. In 
addition, No. 77, “Solar Summary for 1950", pro- 
vides additional data and includes for each day & 
summary of the resulta for each group which was 
numbered at Mt. Wilson, a table containing only 
four entries dealmg with unnumbered groups, and 
a table comprising fifty entries of recurrent groups. 
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Oversea Service Division, Colonial Office _ 
Tau following appointments have recently been 
made in the Oversea Service Division, Colanial Office : 
G. Gamble (agricultural officer, Kenya), provincial 
agricultural officer, Kenya; J. V; Webdale (agri- 
cultural officer, Tanganyika), agricultural officer, 
Zanzibar; W. J. Harrison (assistant conservator of 
foresta, Western Nigeria), senior assistant conservator 
of foresta, Western Nigeria; H. A. Jones (senior 
' geologist, Department of Geological Survey, Federa- 
tion of Nigeria), principal geologist, Department of 
Geological Survey, Federation of Nigeria; W. E 
Macleod (senior geologist, Department of Geological 
Survey, Federation of Nigeria), assistant director, 
Department of Geological Survey, Federation of 
Nigeria; 8. W. Morel (geologist, Nyasaland), geo 
logist, olagg 1, Cyprus; R. O. Tuddiek (Manis poe 
logis, Department of Geological Survey, Federation 
of Nigeria), assistant director, Department of Geo- 
logical Survey, Federation of Nigeria ; D. C. Hendriks 
(surveyor, Publio Works Jamaica), 
senior surveyor, Publio Works Department, Jamaica ; 
H. O. W. Guy (livestock improvement officer, Kenya), 
principal livestook improvement officer, Kenya; 
D. F. Golliger, agricultural officer, British Guiana ; 
I. A. D. Robertson, entomologist, Tanganyika ; P. A. 
Thompson, tural officer, Fiji; O. R. Wallace, 
entomologist, Bb. Helena; A. 8. Cook, temporary 
industrial chemist, Eastern Nigeria ; N. V. Williams, 
fisheries officer, Northern Rhodesia; M. Orown, 
assistant conservator of forests, Northern Rhodesia ; 
P. R. Reid, assistant conservator of foresta, Federa- 
tion of Nigeria; R. L. Clark, supernumerary sur 
- veyor, British Solomon Islands Protectorate ; MAR. 
Cooper, suryeyor, Federation of Nigeria ; J. G. 
Olliver, technical officer, Survey Department, Kenya ; 
D. Branagan, veterinary officer, Tanganyika; E. 
Forest, veterinary offloer, Jamaica ; A. 8. Turnbull, 
veterinary officer, Jamaica; R. C. Smart, spectro- 
grapher, Uganda. 


University News: University College of North 
Staffordshire 


Tuna following appointments in the University 
College of North Staffordshire have been made: 
Dr. D. J. Bartholomew to a | ip in social 
statistics; Dr. E. a TODAS CIR 
mathematics. 

The Polymer Corporation Resarch Studentahip 
founded at the College in 1954 by the Polymer 
Corporation of Sarnia, Oanada, has been olevated 
to a ral Research, Fellowship. P. P. 
Rutherford of Trinity College, Dublin, has been 
' appointed Research Fellow and will collaborate with 
Dr. P. H. Pleech on cationic polymerization. 

The National Coal Board has presented £3,000 to 
the Oollege for research in the stratigraphy of the 
North Staffordshire coalfield. Dr. J. R. Haynes has 
been appointed to work on this project under the 
direction of Prof. F. W. Cope in the Department of 
Geology. Unjlever Ltd. has given £2,700 to the 
College for fellowships in the Departament of Chem- 


From October 1958, the College will provide oppor- 
tunities for studenta, with no qualification in science at 
the advanced level of the General Certifioate of Educa- 
tion, to take in their first year ay additional course 
which will enable them, if succeesful, to proceed to 
the degree of B.A. with honours with at least one 
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science subject as & principal subject. Two principal 
subjects are required for the degree. Fifteen special 
places will be reserved annually for candidates for 
such courses, who must qualify for entrance in the 
normal way. Further information may be obtained 
from the Registrar. 

Announcements 


J. F. D. GummsuanaH, of the Rowett Rosearch 
Institute, Aberdeen, has been awarded a Drummond 
Junior Fellowship in nutrition far the year 1957-58. 


AWARDS for study in statistica by persons whose 
primary field is not statistics but one of the physical, 
biological or social sciences to which statistics can be 
applied are offered by the Department of Statistics 
of the University of Chicago. The awards range from 
8,600 to 5,000 dollars on the basis of residence for 
eleven months. The closing date for application for 
the academic year 1958-59 is February 15, 1958. 
Further information can be obtained from the 
Department of Statistics, Eckhart Hall, University 
of Chicago, Chicago 37, Illinois. 

Tun seventh International Cancer Congress will 
take place at the Royal Festival Hall, London, 
during July 6-12, 1958. Hnrobnent forms must bo 
received at the Cangreas Office (45 Lincoln’s Inn 
Fields, London, W.O.2) by January 1, 1958, if a late 
fee is not to be incurred. Registration forms may bo 
obtained from the Secretary-General at that address. 


Tum ninth International Botanical Congress will 
be held in Montreal during August 19-29, 1959, at 
McGill University and the Univerarty of Montreal. 
The p will include pepers and symposia 
related to all branches of pure and applied botany. 
A first circular giving information on programmes, 
accommodation, excursions, and other details will be 
available early in 1958. Further information can 
be obtained from Br. C. Frankton, Secretary-General, 
Service Building, Ottawa, Ontario. 

Tum Fifteenth International Congress of Zoology, 
to be held m London in July 1958, will conmder for 
final approval and adoption the new text of the 
International Code for Zoological Nomenclature as 
revised by the preceding held in Paris in 
1948 and Copenhagen in 1958. In order to relieve 
the Congress of some of the work involved in the 
scrutiny of the draft Code, a Colloquium on Zoological 
Nomenclature is being organized by the International 
Trust, to be held in: London during the week 
July 9, 1958, prior to the opening of the Congress. 
Invitations to the Colloquium have already been 
issued by the Trust to a large number of roologists 
known to be interested in zoological nomenclature, 
and further invitations to the Colloquium will be 
issued by the Trust to any other members of the 
Congress who express a desire to take part in ite 
discusgions. 


EnRATUM. Reference was made in Natwre of 
August 17, p. 821, to & paper by Mr. L F. Long (not 
H. F. Long as printed) on instruments for micro- 
meteorological measurements. In the article it was 
stated that “. . . the dew-point is roughly the mean 
of the dry- and wet-bulb temperatures". This is, as 
several correspondents have pointed out, incorrect ; 
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-the wet-bulb temperature is approximately the mean 


of the dry-bulb and dew-pomt temperatures, as 
stated correctly in the original paper: 
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BILINGUALISM 


JOINT meeting of Sections L (Educatian) and 

J (Psychology) of the British Association 
devoted to ‘Bilingualism in Education" was held in 
Dublin on September 9. Three papers were read, 
and they were followed by discussion. 

The first was given by Bir Ben Bowen Thomas, 
Permanent Secretary of the Welsh Department of 
the Ministry of Education. His subject was “An 
Administrator's Approach to the Implementation of 
a Bilingual Education Policy". He defined a bilingual 
policy in education as one which- is designed to 
enable the average pupil to attain & mastery of his 
mother tongue and a working competence in the 
second language courrent within his society, and if 
poasible to achieve this by the time the pupil reaches 
his twelfth year, and in any event not later than the, 
end of his period of compulsory education. That the 
Welsh language should still be standing up to English 
85 all looked like & bit of unrealistic importunity, but 
this reflected the will to survive of “a strange, 
rus rna eL 

An administrator does not lay down general policy ; 
he must understand it and, within the limite of 
statutory provision and financial resources, devise 
ways and means of giving it effect. Education policy 
in general is justified and sustamed by. reference to 
public opinion, both national and local. The policy 
of bilingualism in education is the result of three 
social forces, namely: a respect for tradition, the 
will +o survive, and a sense of fair play. An admin- 
istrator will geek to implement it in a way that 
supports trends that favour it and gives no offence 
to forces thas may be opposed to it. He has to 
devise & policy in consultation with local education 
suthorities and have confidence in them to apply it 
in varying ways. He will not associate bili 
with political controversy, bus deal with it as an 
educational issue. 

In England and Wales, the Ministry places direct 
responsibility for it on its Welsh t. 
Successive Ministers have pronounced in its favour. 
The administrator implements it according to the 

i of the Education Acw. Three sections of 
the Education Act of 1944 concern it: the first asks 


the Minister to promote the education of the people. 


and develop institutions devoted to that purpose. 
Pre-eminent among these in Wales is the Welsh 
Bection 62 requires the Minister to see 
that enough teachers are forthooming, including the 
right kinds. Section 76 provides, with certain safe- 
guards, that children shall be educated according to 
the wishes of their parents. The administration of 
these sections means that bilingualism in Welsh 
education has been increasingly clarified. More 
competent bilingual teachers have been employed, 
suitable educational equipment, inoluding more and 
better books, has been provided, and the range of 
choice for parents is wider than it used to be, parti- 
oularly after the increase in the number of Welsh. 
language schools in urban areas. 
. Welsh local education authorities have acted 
singly and collectively. Bome have appointed lan- 
guage organizers, have stimulated the production of 
suitable text-books, and have formulated clear 
bilingual policies in terms of- school organization. 
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IN EDUCATION 


Their. collective instrument is the Welsh Joint 
Eduoation Committee, which is working, with the 
University of Wales, to break the vicious circle of the 
lack of qualified graduates and teachers due to 
secondary schools not sending suitably equipped 
students to the university and the ing college, 
which is due in turn to lack of qualified bilingual 
teachers in schools. Ib is subsidizing 


because there is now greab scope 
judices and superficial impressions about bilingualism 
as authoritative views. This is & process which is 
exercising a bad influence on public opinion, making 
unnecessary difficulties for some local authorities at a 
critical stage of their efforts to apply sound educa- 
tional policies. Compulsion is out of the 
The conclusion of the Central Advisory Council for 
Education (Wales) still holds : ‘We do not antici- 
pate that a measure that would in any way upset 
the present delicately adjusted equilibrium of educa- 
tional administration would react at all favourably 
upon s plaoe of tho Wa ee m ARTI > 
this polioy of bilingualism in education is to 
succeed, statesmen must be able to count on the 
port of public opinion and administrators, and 
cid arenis must have confidence in one 
another. 

The second paper was given by Mr. J. R. Morrison, 
& Gaeli Sootaman, who is now on the staff 
of the Education Deper&mens in the University 
College of Wales, He gave some 
interesting summaries of psychological research work 
that had been undertaken in Wales, Scotland and 
Canada, concluding that not enough has been done 
under satisfactory conditions to justify firm oon- 
clusions of any kind. 

The results of the Welsh experiments seamed to 
establish that reactions to emotionally charged words 
vary according to the language in which the bilingual 
child hears them: for example, ‘nasty’, ‘wicked’, 
‘sister’, when spoken in Welsh to & bilingual child, 
produced quicker reactions than the English words, 
whereas ‘lary’ had a greater emotional im in 


investigated. Girls seam to be more favourably 
disposed to bilingualism than boys, and children of 
Welsh-speaking mothers more so than those of 
Welsh-speaking fathers. Bilingual children usually 
soored lees in testa of intelligence and of English ` 
attainment, but in non-verbal intelligence teats they 
were nearly or quite equal to monoglota, especially 
if the tess used had no time limit. It was only a 
minority of children that was definitely equally at 
home in both 

Mr. Morrison described in some detail the results 
of an investigation by a Canadian neurologist. He 
seamed to have established that the speech areas of 
the brain begin to lose their sensitivity after a child 
reaches the age of ten years, and that they are 
senescent by the age of fourteen. If this is eo, the 
period of primary education is of vital significance 
for bilingualism. Mr. Morrison oonoluded that 
controlled experimgntation on a much wider scale 
than anything that haa yet been atsempted is neces- 
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gary before the of the problem can be 
unravelled and reliable atin aus given 
to teachers. 
waa given by Prof. E. F. O'Doherty, 
feasor of and psychology in University 
lege, Dublin. He dealt with some educational 
Sabet of Piae daten. 

In his view, the emotional life of & large number 
of children is disturbed by the peeudo-bilingualism 
in which Irish children find themselves in their early 
years, because they came from English-speaking 
homes but received their instruction, from their 
earliest years, through the Irish He 
maintained that the language of the home, whatever 
ib is, is the child's native language, and that it is a 
mistake to confuse this with the ancestral language 
of the péople to whom he belongs. In nearly all 
countries there is a bilingual problem, and in nearly 
all the hundred or more studies available on the topic, 
investigators have consistently recommended that 
children should be taught their native, that .is, 
home, language and in other subjects through that 
medium. Language, a system of symbols, can become 
a symbol of a different kind—it can become a symbol 
of nationality or of culture, or of lack of culture; as 
a symbol of political independence or of nationality 
ib can be valuable, but as a symbol it is dangerous 
because it may take precedence over the thing that 
it symbolizes. The primary purpose of language is a 
social one, and the first society in which it is acquired 
is the home. The language of the home is always the 
child’s native language, and his mother tongue. To 
confuse the native language with the conception of en 
ancestral language may inflict great harm, because 
i$ means the by-passing of the child’s normal means 
of social intercourse in favour of what for many, 
though not all, ia the ancestral language. This has 
many undesirable effecta. 

It is also important, Prof. O'Doherty said, to 
distinguish between bilingualiam and pseudo-biling- 
ualigm. The latter is the position of a person who 
has achieved a mastery, proportioned to his age and 
social group, over one means of social intercourse 
and who has also acquired some knowledge of another 
mnes Af commun eee ve hous neering He A 


number peeudo- eu famn in any population. 


Although research is incomplete, there is no denying , 


the impressiveneas of the conclusions that monoglot 
children do better in intelligence testa than their 
bilingual and peeudo-bilingual brothers. Very often 
the problem of bilingualiam is decided on grounds 
other than the intelligence or the welfare of the 
children—politics, tradition, culture, have provided 


incentives. Where that has happened, bad - 


powerful 
psychology, bad educational philosophy and bad 
educational have crept in. The emotional 
life of a large number of children is disturbed by the 
peeudo-bilingual situation. Unconscious disturbances 
precipitated by the total or partial breakdown in 
communication due to the language barrier can 
produce long-range effects of some magnitude. In 
Ireland their contribution to the problem of emi- 
gration should not be under-estimated. 

In the discussion which followed, speakers included 
teachers from the universities, training colleges and 

i schools. On the whole, they expreased fixed 
attitudes to the subject, and did not bring to the 
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discussion an open-minded willingness to elucidate 
the subject in its numerous facets. It was therefore 
inconclusive and rather disappointing. Charge was 
met by counter-charge, one body of experiance was 
pitted against another, and the points made came 
entirely from the Irish situation, m which the great 
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involved. 


RESEARCH ON GELATIN AND. 
GLUE 


*HE conference on “Recent Advances in Gelatin’ 

and Glue Research”, organized by the British 
Gelatine and Glue Research Association, and held in 
Cambridge during July 1-5, attracted 150 partici- 
pente. The discussion which ensued after each group 
.Of papers was evidence of the success of the con- 
' ference. Discussions were stimulated m part by the 
excellent standard of the papers and by the fact that 
the aim was to discuss but a single protem, albeit one 
of tremendous physiological and industrial import- 
ance. It is hoped to publish the p i before 
the end of this year, edited by G. Stainsby (Pergamon 
Preas, Ltd). 

At the opening ceremony, Mr. 8. G. Hudson, 
chairman of the Research Association, included in 
his preface to the Conference an especial welcome to 
the overseas visitors. The Conference was f 
opened by Prof. F. J. W. Roughton, one of the visitors 
to the Association appointed by the Department of 
Scientific and Industrial Research. He then intro- 
duced Prof. L. Pauling, who gave the Conference 
Lecture, “Polypeptide Chains in Proteins”. In pro- 
posing a vote of thanks to Prof. Pauling, Mr. I. H. 

yen (British Glues and Chemicals, Ltd.) stressed 
the interdependence of technology and fundamental 
science, and em the especial need of the 
gelatine and glue industry for fundamental research 
in the protein field. 

Prof. Pauling outlined the development of the 
modern concept of the helical structure of oo 
from the earlier classical experimente of Astbury, 
Bernal and Fankuchen. Although, by admission, Prof. 
Pauling discussed few new resulta beyond the idea 
that hy bonding at the backbone might be at 
180° rather than 120°, the lecture set the tone of the 
meetings. At all the later seasians the helical concept 
was much in evidence. Sessions were devoted to 
various subjects, each session being introduced by a 
speaker who outlined its scope and background, as 
follows: (1) structure, pro origin of animal 
connective tissue (introd: by Prof. K. W. Gustav- 
Bon, Swedish Tanners Research Association); (2) 
soluble collagens and molecular weight, shape and 
structure of gelatins (Dr. J. Pouradier, Kodak-Pathé, 
Paris) ; oye thetic polypeptides containing pro line 
(Dr. C. H. Bamford, Courtaulds, Maidenhead) ; (4) 
conversion of collagen to gelatin and chemical com- 
d ea E A. G. Ward, British Gelatine and Glue 

Research Association); (5) chemical and physical 
ee sapie ae D. Ferry, 

ersity of Wisconsin); (6) relation of properties 
to uses (Mr. J. N. Blake, Richard Hodgson and Sona, 
Ltd., Beverley). 

Discussion on the structure of collagen was oan- 
cerned with the relative merita of the two structures 


No. ases. October 5, 1957 


I and I (Rich and Orick, 1955). The latter structure 
ig preferred, although there is no evidence that 
structure I is not also present. Structure IT, demand- 
ing that every third residue be glycine, imposes a 
sequence reminiscent of the Bergmann hypothesis. 
Although there is chemical evidence for the repeatang 
sequence gly-pro-hypro, ‘it is cogent to point out the 
fate of that earlier h 

Much would seam to depend upon the degree of 
identity of the constituent chains of the helix (Burge, 
Cowan and MoGavin). Evidence advanced by 
Boedtker and Doty (1950) suggesta that the chains 
may not be identical. 

A paper by G. N. Ramachandran (Madras), in 
which the modification of collagen and gelatin by 
chemical means was discussed, raised the question of 
the transformation of collagen to elastin (Burton et 
al., 1955), and it was suggested by Partridge m 
discussion that the term elastin is too often used for 
signifying a change in physical properties of collagen 
fibres rather than for describing a definite fibre which 
has & characteristic amino-acid pattern distmot from 
that of collagen. That no discussion of the possibility 
of transforming collagen into elastin by chemical 
means took place was probably the one failure of the 
Conference, although it may mdipate current opinion. 
Btoichiomnetrieally, the change from oollagen to 
elastin would involve cataclysmic changes, and from 
the accepted amino-acid patterns of the two proteins, 
100,000 gm. of collagen could only provide amino- 
acids for 20,000 gm. of elastin. Far more precise and 

i studies are required following the treat- 
ment of collagenous tissue with alkalme buffers, and 
sodium periodate. 

Papers on the biosynthesis of collagen (D. 
Jackson, S8. Fitton Jackson and R. H. Smith) sug 
gested that this involves the incorporation of DRE 
into ide linkage in &n &mount equal to proline 
plus hy line ; residues of the latter ap 
as a result of oxidation. It is probable that elaboration 
of banded fibrils is preceded by the formation of a 
hydroxyproline-rich precursor, and available evidence 
suggests that synthesis of a soluble precursor in the 
fibroblasts is followed by extracellular ion 
with the ultimate formation of insoluble To 
what extent the aggregation involves the formation 
of additional co-valent bonds is not known ; neither 
is ib oertain that degradation, even under the mildest 
of conditions, is a reversal of the synthetic pathway. 
Considerable discussion took pues upon the relation- 
ship between collagen, soluble collagen (procollagen, 
eto.) and gelatin, ‘a relationship still in & state of 
confusion”. Procollagen (acid citrate soluble; mole- 
cular weight 8 x 10*) undergoes denaturation upon 

, &nd two fractions « (molecular weight 
80,000, V. N. Orekovich and V. O. Shpikiter, Academy 
of Medical Sciences, Moscow ; 120,000, P. Doty and 
T. Nishihara, of Harvard) and p (molecular weight 
180,000, Orekovich and Shpikiter; £280,000, Doty 
and Nishihara) are formed. The latter workers 
indicate that the B-fraction is converted into the 
a-fraction by means of alkali or by long periods at 
40? C. They further suggested that the triple helix, 
demanded by X-ray analyses, may be produced 
by the foldmg beck of the longer polypeptide 
cbain. 


The molecule of procollagen may not contain 
two subunits « and D, since there is, as yet, 


no evidence to suggest that the a- and B-ohains are ' 


monodisperse. 
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That the situation may be more complicated was 
indicated by a paper by A. Courts and G. Stainsby 
(British Gelatine and Glue Research Association), 
which stressed the disparity between molecular 
weights found by light-scattermg techniques (My) 
and by end-group assay (Ca). If one accepta the 
former as a ifleant measurement, gelatin of 
molecular weight 250,000 must have more than one 
chain (possibly three or four). Simce it contains no 
cystine, alternative cross-lmkages must exist. The 
suggestion of J. Pouradier and his collaborators that 
aldehydes are present in gelatin and native collagen 
deserves further study, since it was indicated that 
such molecules might act as bifunctional reagenta. 
Somewhat at variance with the paper by Courts and 
Stainsby was that by A. Veis (Armour, Chicago), in 
which it was suggested that alkali-proceas gelatin is 
& linear single-chain polypeptide, whereas aoid- 
process gelating are “m ded lateral aggregates 
of po chains not in typical Gaussian coil 
configuration”. The work of Courts and Stainsby 
indicates that gelatin from a lmed source is multi- 
chain, but that acid-proceas gelatin gave somewhat 
anomalous resulta. 

Considerable theoretical and practical interest is 
attached to the changes which occur during the con- 
version of collagen to gelatin.  End-group studies 
indicate the absence of terminal residues in collagen 
(whether they are absent, or combined, or fail to 
react, or are undetectable m the vast molecule is not 
known). Upon decalcification and alkaline pretreat- 
ment of ossein (pH 14 at 20° for six days) terminal 
groups are exposed equivalent in amount to those in 
the derived gelatin (Courts). By treatment with 
hydrogen-bond breakers at 20° or by warming to 
40-60° the bad gelatin passes into Bolution. It 
is supposed that pretreatment leads to fission of 
peptide bonds, and the presence of up to twelve 
amino-acids in terminal positions suggesta that this 
fission must be & random process. Whether pre 
treatment does cause fission of peptide Bonde i is 
uncertain. No mention was made of the position of 
mucopolysaccharides in the build-up of the collagen 
molecule, and in the degradations induced by decal- 
cifloation and alkaline-pretreatment of ossein. 

The session on amino-acid composition reflected 
the tremendous debt owed to the ion-exchange 
method of Moore and Stein (itself based upon the 
ideas of Martin and Synge and their co-workers). 
The comparative analyses of J. E. Eastoe and A. A. 
Leach (British Gelatine and Glue Research Associs- 
tion) and of M. Watson demonstrate overall similar- 
ities of collagens and gelatins from different species 
and indicate variations which may be significant. 
ee aaa as ad geo 

corresponding physical studies are carried out. In 
pera the observations provide & basis for 
investigations into the correlations between 
fibrillar stability and BydrorgproHne stability (of. 
Gustavson). 

‘Tha discumión onc pel rigidity certc abound the 
work of P. R. Saunders and A. G. Ward (British 
Gelatine and Glue Research Association), who showed. 
that rigidity is independent of molecular weight from 
lees than 70,000 upwards. Degradation by a variety 
of and by acid follows the same pathway, 
al it is unlikely that the same sites in the 
molecule(s) are attacked by papain, trypsin, chymo- 
trypsin, pepein and acid. P. Davis and J. W. Janus 
(Kodak Research Laboratories, Harrow) reported the 
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resulta of work which supported the view of Graber 
(1950), that there is correlation between guanidine 
side-chains and the protective colloid action and rate 
of setting of gelatins. The use by Davis of the hypo- 
bromite reaction as a means of eliminating guanidine 
from gelatin cannot be regarded as unequivocal since 
the reaction mechanism, involving as it does 5 to 6 
molecules of hypobromite per guanidine group, is not 
known. It may well mvolve side-chains other than 
guanidine. One pertinent ion which received 
no answer was why soluble collagen does not gel 
until it has been converted into gelatin although the 
f ity’ of guanidine groups is identical. . 

The seasion on synthetic polypeptides focused 
attention upon the structural information which 
X-ray and infra-red analyses have provided. It is on 
such information that present-day views of the 
structure of collagen are more than a little dependent. 
With the production of lineer of all the 
individuel amino-acids and of some of the vast 
number of possible oo-polymers, it will increasingly 
be possible to interpret the infra-red spectra of 
proteins. Indeed, the value of infra-red analysis 
depends upon the synthesis and analysis of such type 
substances. 

The gelatine and glue industry should also take 
note of synthetic polymers, since they may ultimately 
provide means for the ‘tailor making’ of compounds 
for individual purposes. In fact, such palymers may 
be to gelatin what synthetic rubber has been to the 


natural commodity. 

to those who conceived, 
planned and cond ` this Conference. It served 
many purposes, but most important of all it dis- 
seminated information among people of divergent 
interests. The X-ray crystallographer became aware 
of properties and problems known to the gelatine 
industry, and the gelatin manufacturer became mare 
aware of the raw material of his industry and of the 
structures which produce ite peculiar properties, 
structures which may survive in some form in the 
derived protein, gelatin. G. R. Tawream 


CONTROL OF CHEMICAL 
ADDITIVES IN FOOD 


DVANCES in science have made available a 
number of chemicals and newly discovered 
naturel products valuable for their power to aid in 
the production and utilization of foods. The new, 
however, is seldom of uncontested virtue. Additives 
which influence the physical and ssthetic qualities of 
our foods, and residues of those pesticides which 
defeat biological enemies, are suspect of affecting 
adversely the human system. Questions have thus 
arisen: What risks do we run ? How oan euch risks 
be kept to a minimum ? These have needed both 
consideration and action, nob only in the United 
bub also in Canada and the United States, 
and indeed by the Food and Agriculture on 
and the World Health Organisation of the United 
Nations. It was therefore a happy thought, as the 
American Bar Aasociation was meeting in 
to hold a joint meeting of the Food Law Institute of 
the United States, the Food Group of the Society of 
Chemical Industry, the Society for Analytical Ohem- 
istry and the Association of Publfo Analysts of Great 
Britain to discuss the control of chemical additives 
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in food. This conference was held on July 26 m 
Landon at the Royal Institution. ] 

At the morning session, under the chairmanship of 
Mr. Charles Wesley Dunn, president of the Food 
Law Institute of the United States, three pa were 
given on the official approach to these problems in 
three different countries, and a fourth an the control 
of pesticides. At the afternoon seasion, under the 
chairmanship of Bir Harry Jephoott, special attention 
was paid to antibiotics. 

American views on additives were stated by Mr. 
G. P. Larrick and Dr. A. J. Lehman, their paper 
being read by Mr. John L. Harvey, Com- 
missioner of Foods and Advances in technology 
have indicated the desirability of amendmg the 
present Food, Drugs and Oosmetic Act. In 1950 the 
Delaney Committee directed attention to the need 
for more careful control of additives and contamin- 
ants. Bills promoting revisions are now before 
Congress. No new additive should be used until 
adequately tested by feeding groes quantities for 
long periods to animals and by finding levels at 
which no harm ooours. Tests should include oon- 
sideration given to nutritional effects, olinioal and 
pathological symptoms and effects on reproduction 
and lactation. Results on one species should be 
confirmed m another. It is impossible to design a 
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application of resulta obtained on animals. Oare in 
the interpretation of some testa for carcinogens was 
recommended. It might seem wise to exclude 
additives which by tests other than oral adminis- 
tration purport to demonstrate potential carcinogenic 
properties ; bub in some instances similar resulta are 
also given by such common foodstaffa aa sugar and 
lard. The American list of permitted colours has 
recently been altered by removing three colours, and 
four others are in process of being removed. None 
of these colours is carcinogenic so far as is known, 
but they are not as free fram the possibility of being 
harmful as had previously been believed. Although 
the addition of chemical substances +o food intro- 
duced problems, they have’ served many useful 
purposes. The conservation of food is necessary, and 
Bo is transportation. Chemical additives enable 
foods to be available in greater diversity and 
attractiveness. They also contribute to convenience, 
thus helping millions of women in the United States 
to work outside their own homes. 

The Canadian view was given in a paper prepared by 
Dr. C. A. Morrell. To the central question, ‘Are the 
hazards introduced by additives serious ?’, the answer 
must be affirmative where large quantities are con- 
sumed and negative where only small quantities are 
consumed. A system of tolerances is thus necessary. 
Although the Canadian Government regrets inter- 
ference with private enterprise, consumer confidence 
is important and definite tolerances must be imposed. 
The Government must therefore lay down rules and 
seo that they are obeyed. Decisions, however, must 

be based on sound evidence and be unin- 
fluenced by bureaucracy or caprice. But substances 
intended to deceive the consumer should never be 
permitted. The provision of evidence is the duty of 
industry, but some government research is unavoid- 
able where a conflict of evidence is to be resolved, 
standards are to be established or methods of analysis 
are to be devised. Tolerances should pe set no higher 
than is necessary and within what is known to be 
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safe. A general pattern of testa to determine the 
safety limit can be laid down, but details will often 
have to be varied. Administrators must be guided 
by their own The Food and Agriculture 
Organization and the World Health Organization 

might help to resolve differences between experta. 
The procedure followed in Great Britain to protect 
consumers against preventable hazards to health or 
risks of deception was explained by Dr. N. C. Wright, 
Chief Scientific Adviser (Food) to the Ministry of 
Agriculture, Fisheries and Food. Food and Drugs 
Acts establish principles and provide for enforcement. 
Where precise guidance is desirable, Mmisters can 
make regulations, which: are more easily amended 
than the parent Acts. Ministers look for guidance on 
technical amendments to their Food Standards 
Committee, to which medical experts, nominees from 
industry end officials from departments are appointed. 
A sub-committee has been studying the need to brmg 
up to date the Preservative Regulations, which 
happen to approach most nearly to the cantrol of 
chemical additives. The method used m such cases 
has been to ask for representations on & group of 
potential additives from all interested parties, to 
supplement this with medical and technical evidence 
from other sources, and to publish a report containmg 
specific recommendations. Any further repre- 
sentations are then considered before Ministers decide 
on their action. New regulations oan be drafted and 
laid before Parliament for approval. Recently a new 
of restriction of the use of colours has been 
introduced by regulations. There is now & permitted 
lust of colours, but their use is still prohibited in 
unprocessed meat, fish or vegetables, or in fruit 
(apart from one exception) to prevent consumer decep: 
tion. Regulataons are being framed tó govern the use 
of antioxidants. A special panel has been set up to 
examine the medical aspects of the use of antibiotics. 
Ag also for the World Health Organ- 
ization and the Food and Agriculture Organization, 
Dr. Wright pomted out that diversity of conditions 
among countries makes complete uniformity of 
regulations impracticable, but the decisions of govern- 
ments should be based on the widest measure of 
agreed scientific opinion and should be m harmony 
1f possible. A conference in Geneva in 1955, followed 
by meetings of two expert committees, had sought to 
secure the formulation of general principles, suitable 
biological tests and uniform interpretation of resulta. 
Dr. E. J. Miller extended the picture of British 
practice by an account of the special precautions 
devoted to the reduction of hazards to operators, 
consumers and wild life from agricultural chemicals. 
An interdepartmental advisory committee advises 
government departments of risks and formulates 
recommendations designed to avoid them. After 
acceptance, these are publicized m order to secure 
their adoption, although they do not have the force 
of law. Tolerances for residues are not at present 

considered adequately enforceable, and preference is 
therefore given to restrictive conditions by specifying 
the crops on which individual pesticides may be used, 
the maximum dosage and the minimum interval 
before A voluntary scheme exista by 
which manufacturers notify new developments and 

ae sari in ensuring safe usage. i 

of antibiotiœ in relation to food in the 
United States was discussed in a paper by Dr. H. 
Welch. The use of two antibiotiœ for the preservation 
of uncooked poultry, under limiting conditions, has 
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bean approved. Such applications are accepted as 
being useful by the U.S. Department of Agriculture, 
and a gafe tolerance has been fixed by the Food and 
Drug Administration. All poultry is cooked so that 
even the permitted amounta of these antibiotics are 

letely destroyed. Applications to meat and 
fish, however, are not considered safe. The oocurrenoe 
of antibiotics in milk has been surveyed. Mastitis js 
controlled by injection of antibiotics, chiefly peni- 
cillin, into the udder. Until three days later, milk 
may stil contain enough antibiotic to prejudice 
cheese-making. Samples of fluid market milk have 
often been found positive for penicillm and more 
rarely for other antibiotics. There is thus a riak that 
& small proportion of the population may become 
sensitive to penicilin and suffer allergic reaction. 
To protect the public, farmers are being educated to pre- 
vent bulk supplies of milk from being contaminated ; 
the hazard is stated on every label of the drug and the 
doses recommended are being substantially reduced. 

Canada, acoording to Dr. O. A. Morrell and Dr. 
E. B. Thatcher, is prepared to give antibiotice a trial 
where practical benefit can be safely achieved without 
risk to their io value. Canada permita 
cblortetracycline and oxytetracyoline to be used on 
fish as well as uncooked poultry. AN reasonable 
precautions for safety are satisfied under the oon- 
ditions The development of resistant 
microbial strains has not been found of consequence. 

The final paper, by Mr. A. L. Bacharach, gave an 
individual view of some of the complexities of British 
law as it might apply to antibiotics and of the alleged 
health hazards attributed to their use in the food 

. The Therapeutic Substances Act prevents 
the use of thirteen scheduled antibiotics except by 
registered practitioners, but three of them can be used 
conditionally’ in animal feeding-staffs. The pre- 
servatives regulations do not permit the use of 
antibiotics in -human food. There is, however, no 
control of the use made by farmers of feeds con- 
taining them, and vetermary use can lead to con- 
taminated milk. Antibiotics used in horticulture 
might leave residues, over which there would be no 
effective legal control. The interpretation of the law 
is m some doubt as regards nisin and notatin. 
Experience of pasteurization belies the alleged 
hazard of encouraging undesirable organisms. Benait- 
ization due to penicillin in milk has not, in fact, been 
reported, although American records suggest that 
there are many potential subjects. The suggestion 
that food spoilage organiams can give warning of the 
presence of pathogens was vigorously attacked. It 
was conceded that more information is needed on 
the magnitude of oral intake of antibiotic which could 
evoke response in sensitized individuals, whether the 
allergy is innate or acquired. 

It was a tribute to the character of the papers that 
discussion mainly re-emphasized pointa made by the 
speakers, particularly of the complexities of testing 
and of analysis, and of the difficulties of adminis- 
trators in fairly summing up issues involving so many 
diverse factors. A plea was made that the design of 
toxicity testa should be left to those who had experi- 
ence of undertaking them. A decision on the 
adequacy of testing methods should be realistio. 
Strict specification of the quality of proposed 
additives would often save time and trouble both in 
testing and in ig. It is not enough that manu- 
facturers should be aware of methods of identification 
and estimation of. additives or residues; this 
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information must also be made available to all 
interested analysts. The American system of relaying 
such information is noteworthy. Where tolerances 
are fixed, methods of assay can often be simplified by 
reference to a standard. In matters of doubt, oom- 
plete unanimity of opinion in all countries is improb- 
able ; but free discussion and free exchange of 
information could assist in reaching sensible oonolu- 
sions. Piecemeal decisions should be avoided if possible. 
Dr. Bernard Over that while it is not gener- 
Ally possible to legislate for allergic subjects, some pro- 
teotign might be achieved by Keg pe labelling. 
It was perhaps surprising that Bacharach’s 
dirae rte ehe deca Ly oes ois 
mistrust the use of antibiotics was not contested. 
Mr. Wealey Dunn said that the value of the meeting 
lay in the opportunity it bad provided for discussion 
of a problem common to many interesta, thereby 
making progress towards its ultimate solution. Sir 
Harry Jephoott, in summing up, thought uniformity 
had been brought nearer by this international 
exchange of ideas, and hoped that this had been only 
the first of many similar jomt meetings. 
The papers before the conference will be publiahed 
in the Food, Drug and Cosmetic Law Journal. 


MORALE IN INDUSTRY 


1958, the Acton Society Trust published, under 
the title ‘Size and Morale", the resulte of an 
inquiry into the statistically obeervable relationship 
between the sire of a number of otherwise similar 
undertakings —in a coalfield, in a large industrial 
organization, in a commercial group—and certain 
indices of morale among the workers employed m 
(seo Nature, February 27, 
1954). ing to the numbers 
of workers on the books. Morale was measured by 
various indices of which the most important was the 
negative one of abeenteeiam-—sinoe, to quote the 
pamphlet in question, ‘‘a man can hardly express his 
identification with his work more clearly than by 
"whether or not he turns up to perform it". 

The resulta of the inquiry were extremely sugges- 
tive. In the coalfield studied, not only waa lost time 
found to morease with size, but it was also established 
statistically that in similar geological conditions 
output per man-shift tended to be no higher—and 
was often in fact appreciably lower—in large pita 
than in small. Various forms of behaviour suggested 
that workers in small pits ahowed greater interest in 
matters associated with their place of work than 
those in larger pita. Wages did not appear to have 
any effect on morale, and it was interesting to find 
this statistically confirmed. A clear relationship was 
found to exist between size and sick-leave ; between 
gize and the number of accidents; and also between 
size and the length of time taken to recover from an 
accident. All this evidence was entirely quantitative 
and not very useful as & guide to policy. The fact 
that the size of the unit in which people work is 
related to their behaviour is not an explanation of the 
relationship. The earlier studies stopped short at 
statistical demonstration; they made no attempt 
to explain what they demonstrated in sociological 
terms. 

The next stage of inquiry called for a different 

&pproech, the approach of the gobial scientist working 
in individual situations. The inquiry has now been 
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completed and a second - issued*. It is & 

Bbudy which tries to find out the reasons 
for the higher lost time in large establishments and, 
where practicable, to draw lessons from management 
policy. 

The inquiry was made in a group of twelve manu- 
facturing unite which came as near as possible to the 
ideal requirements for the research. Unita of the 
group varied in size from about twenty to about four 
thousand people; five of the unite were selected, for 
special investigation. 

The works selected for study all offered the same 
wage-rates and conditions of service and the same 
sick schemes and pension rates; they followed 
technically the same patterns of work; they were 
all situated in a large urban ares ; they had all been 
under the same administration for many years. They 
were all alike in employing for the most part labour 
of an unskilled or semi-skilled character, the small 
proportion of oraftamen being mainly occupied with 
maintenance rather than production. There was no 
Bignifloant difference in the age structure of their 
working forces—a matter which might well make a 
difference to time lost after accident or illneas—nor 
in the average length of service. 

The inquiry confirmed the inverse size-morale 
effect and showed that poor morale arises from 
causes which have nothing to do with the worker's 
satisfaction in, and psychological identification with, 
his work. Many reasons for good morale in amall 
units were adduced. One is that very small units 
cannot carry bad time-keepers—they quickly dismias 
them; they cause too much dislocation to be toler- 
ated. Evidence showed that the larger works had 
more than their statistical share of bad time-keepera. 
This was also true of grumblers, the rumour-mongers, 
and the chronically discontented trouble-makers. 
In the small unit such men are easily identified and, 
if possible, discharged. In the large unit they are 
likelier to remain submerged and and 
it is in the large units that they are most likely to 
be found. The trouble-maker has much more scope 
ina Ate ou: In the small unit, even if he cannot 

be discharged, he is comparatively innocuous because 
his colleagues know all about him and can discount 
what he says. In the large unit the majority do not 
know him for what he is, and his influence is conse- 
quently far more dangerous. His low morale and his 
high lost time-rate are contagious, and the morale 
and time-keeping of the works as a whole consequently 
suffer, 

The most important lesson arising from the inquiry 
is that increasing size is above all an increasing 
challenge to management—management in the social 
even more than in the administrative or technical 
sense. There are disadvantages in size about which 

t can do little or nothing. A higher 
incidence of sickness due to greater likelihood of 
crogs-infection is one of these. The wider catchment | 
area for labour is another. So is the tendency of 
bad time- and ‘bad bargains’ generally to 
gravitate to larger unit. Other disadvantages of 
site isolated by the inquiry are not similarly intract- 
able. There is no reason why internal discipline 
should be increasingly handicapped with increasing 
size by over-extension of the foreman’s spen of 
control. A good foreman with a manageable number 
of men under his control can generate a positive team 
spirit ag well as performing the negative function af 

* Size and Morale. Part IL Aston Society Trust. 3s. 04. 
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checking absenteeism and ‘oolumn -dodging It is man- 
agement’s job both to select the right foremen (which 
inoludes providing the right incentives to their recruit- 
ment) and to see that their span of control is suitable. 

The importance of intermediate management is 
one of the obvious leagons of this, as of other related 
inquiries. In order that respect and trust may be 
generated, it is necessary both that intermediate 
positions be filled by men of ability and character 
and that the system within which they work should 
allow decisions to be made quickly, unequivocally 
and comprehensibly ab the appropriate point. Both 
the choice and appointment of subordinates and the 
devising of the structure of authority is the responsi- 
bility of top management. It is for top management 
to devine, and for intermediate management to 
operate, that system of communications with which 
the small unit can dispense but which must grow more 
complex, with increasing size, if Instructions are to 
be understood and morale-destroymg misunder- 
standings are to be avoided. The need of such a 
system should not be & permanent and inherent 
handicap of size. 

The real diffculty of the big organization, however, 
springs from the calls that it makes on 
ability ; these outrun the supply of adequately trained 
managers. The small unit can geb on with 
who are competent technicians and reasonably 
forceful, fair-minded and intelligent characters ; 
the large unit needs and these, in the 
numbers required, simply do not exist. The lost-time 
rates of the large-scale unita, and the madequate 
morale of which these are largely the symptom and 
index, reflect this deficiency. To overcome it is an 
essential step both towards saving the material waste 
caused by lost time and towards creating a humanly 
satisfying élimate in large-scale industry. 

T. H. Hawxins 


No, 4588 


CONTROL OF PUBLIC 
EXPENDITURE ON SCIENTIFIC 
PROJECTS 


HE third report from the Committee of Publio 

Accounts for the Seasion 1956—57 has recently 
been issued*. Reference is made in it to the Treasury 
Minute of January 31, 1957, rejecting the Com- 
mittee’s recommendation that the'Comptroller and 
Auditor-General should have aocess to such papers 
and records of the University Grants Committee as 
related to non-recurrent grants to the universities ; 
and the Committee expresses appreciation of the 
fact that, by ensuring that in future the accounting 
. Officer is better informed as to the projects on which 
voted money is being spent and by making much 
additional information available to the Comptroller 
and- Auditor-General, the Treasury has gone some 
way towards meeting the Committee’s wishes. The 
Committee recommends that the new arrangements 

proposed by the Treasury should be given a trial 
over & period of three years, when the matter might 
be further reviewed. 

Among other matters discussed in this re "i 
the grant by the Department of Scientific and 
trial Research to the University of Masióhótiar 
towards the construction of the radio-telescope at 


* Third Report from the Oommittee of Public Accounts, fession 
1966-57 Pp. 38. (London: Reimers OMA, 1967.) Ls. nei. 
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Jodrell Bank. Originally estimated in March 1952 
to cost £335,450, including four years running ex- 

the cost had risen in May 1958 to £439,616, 
towards which the Nuffield Foundation had agreed 
to contribute £200,000 and the Department £230,000, 
subject to some conditions relating to financial con- 
trol, including the requirement that the Department 
should be consulted if any substantial variation 
from the expenditure detailed in the approved 
estimate became necessary. The University entrusted 
the design work and supervision of construction 
of the telescope to a firm of consultant engineers 
"under an agreement which provided inter alia that 
prior approval of the University should be obtained 
for any serious modification of the design or in 
the cost of the work and for any large variations 


. of contracts, which were to be let only with the 


written authority of the University. Further rises in 
costs before the work was completed were expected, 
and in November 1954 the University notifled the 
Department that the May 1958 estimate might be 
exceeded by £50,000. In October 1955, however, 
the University informed the De t orally that 
the increase was likely to be £240,000 and that it had 
become clear that the design had been changed sub- 
stantially without the University’s approval. A 
committee of inquiry was set up jomtly by the 
ht bade the Nuffield Foundation and - the 

and this committee, which reported on 
Mah ie 15, 1956, recorded what the Department 
described to the Treasury as & very unsatisfactory 
Position as between the University and the-oon- 
Sultante. Nevertheleas, the De considered 
it imperative that the telescope should be completed 


‘and recommended a further grant of one-half the 


cost above the £480,000 already provided, subject 
to & limit of £130,000. 

The Department informed the Committee of Public 
Accounts that normally it stated the terms under 
which the grant would be given to a university, and 
then trusted the university to expend the grant in a 
reasonably competent manner: the Department 
would not intervene in negotiations between & univer- 
sity and its contractors. It was also stated in evidance 
that the engineering consultant changed the design 
without the concurrence of the University of Man- 
chester, introducing new structural features which 
ma increased the complexity and cost; but 
Prof. A. C. B. Lovell, who was primarily responsible 
for the outline design and lived on the spot, waa 
apparently not even oonsulted. 'The Treesury also 
agreed that expenditure on the telescope had not 
been properly controlled and administered by the 
University, which had not adopted the normal pro- 
cedure of setting up & building sub-committee to 
process construction thro : the Treasury has 
made the establishment of such a committee a 
condition of a further grant. 

Oriticizing the Department for not inquirmg more 
closely into the University’s arrangements with the 
consultant engineers and into the system of control 
over the design and construction work, the Committee 
of Public Accounts recommends that in future, when 
Government departments entrust substantial grants 
to universities for projecta, they should seek 
the advice of the University Granta Committee on 
such matters as definition of contracts, establishment 
of university sub-committees responsible for executing 
the projectes and any other measures necessary to 
control and supervize capital expenditure. 
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A LATTICE DISTORTION, OF ALKALI CHLORIDE CRYSTALS IN 
THE PRESENCE OF NUCLEOPROTEIN MICROFIBRILS 


By J. C. WHITE and P. C. ELMES 
Department of Hematology (Pathology), Postgraduate Medical School of London, W.12 
AND 
V. BALASHOVY, Pror. R. D. PRESTON, F.R.S., and G. W. RIPLEY 
Department of Botany, Untversity of Leeds 


T has been shown!* that on slow evaporation of 

aqueous solutions of alkali chlorides in the 
presence of some macromolecular substances, the 
crystals formed are plate-lke and contain oriented 
fibrous inclusions of macromolecules. This phen- 
omenon has been observed with deoxyribonucleic 
acid, deoxyribonuoleoprotein, bronchial mucoprotein, 
fibrinogen, carboxymethyl cellulose and sodium 
alginate. The inclusions consist of slender fibres with 
diameters of 0-1-0-2 micron and varying in length 
up to several hundred microns. The smallest diameter 
of microfibrillar inclusions observed is of the order 
of 90-120 A., and this is most common for deoxy- 
ribonuoleoprotem*. This order of magnitude appar- 
ently conforms to the approximate value for the 
fundamental dimension, typical for a variety of 
fibriform bodies**. 





. (a) Hleotron miorograph of sodium M aseociated 
tein microfibrils. 40 kV. (x e. 4,670) 
oblonide erystallites, 


(b) oleotron miorograp of sodium 


ted 
var’ film for A ST cent methanol solution. 


kV 


In the course of separation of microfibrillar im- 
clusions from the host crystal by dissolving the 
alkali chloride in methanol, it was found that for 
deoxynbonuocleoprotein and deoxyribonucleic acid 
the microfibrils still retain an appreciable amount of 
salt (Fig. la). Even after long-continued in 
methanol and consequent drying «n raouo the residual 


Table 1. Tam Ratios oF 80ue Sractyas FOR PORE ALKALI ÜHLO RID BS 
AND ALKALI OHLORIDE ORYSTALS ASSOCIATED WITH NUCLBOPROTEIN 


MICROFIBEILS 




















Table 2. AKALYSIS OF VARIANON OF THE ÀUBASUREXAENTS OF RING 
MNA OF. PATNA. OF BLRTEON DIFFRACTION PATTEENE FOR 


ALKALI CHLORIDES: KOL, NaCl amp IAAL (6) Pugu e rary 
ALKALI OHLORIDES MD NUOLEO 


mÆ; (b) PROTEIN 











Vaitables alkali associated with 
chlorides 
P microfibrils 
Alain Effects P | P 
Between: 
0 O01 0 001 

8 0 001 0 001 

Pairs of readings 0 02-0 01 Not significant 

Observers Not significant Not significant 

Non-arcularity of rings Not mgnificant Not signifiant 
First-order Iatsrections 

Rungs-speci mens 0-001 0 001 

Rings-paus Not significant 0 01 

Other interactions Not significant Not significent 
Standard error of observa- 

tions error mean square 0 083 0 042 

















microfibrils, when examined in the electron micro- 
scope, continue to give a well-defined electron- 
diffraction pattern of the alkali chloride, which sug- 
gests that the salt crystals are closely associated with 
the microfibrils of nucleoprotein. The measurement 
and comparison of these electron-diffraction patterns 
with the diffraction patterns of the pure alkali 
chlorides shows that ın the case of the salt associated 
with microfibrils the ratios of the spacings d,,i/d,o; 
and d,,,/dy,. are invariably higher than are those for 
the pure galt. 














Table 3. Tm OANGE IK THE SPACING Ririos YOR DIFFERENT ALKALI OHLORIDEe ASSOCIATED WITH NUGLBOYROTEIN 
AMIOROFIBRILS 
Batio @.1:/dsee Ratio d, ides. 
Salt t test 
(s) Pure (b) Balt assomated P (a) Pure (5) Balt beet 
salt with mlarofbrils salt with miaofibrils 
Potassium chloride 1 154 1 160 01-0 001 1 686 
ohloride 1 155 e 1 167 -05—0 02 1 681 1 E 0 03-0 91 
Tithium chloride 1153 1 188 0201 1 682 1 687 02-01 
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Mean 


Dee pr rites stes dire Ca acl corte tach” wih 
and alkall th 
dauid. for (a) the pure alkali ehlorides (b wl 


A series of sixteen samples of pure sodium, potas- 
sium and lithium Seay eres on hs d m micro- 
crystalline deposits being on the ‘Formvar’ 
substrate by evaporating saturated solutions (1 part 
of water and 4 parte of methanol) of salte (Fig. 1b). 

Similar electron micrographs and diffraction pat- 
terns have been taken from the alkali chloride 
crystals associated with microfibrils of deoxyribo- 
nucleic acid and deoxyribonucleoprotem. These 
include nine samples of sodium chloride, six samples 
of potassium chloride and four samples of lithium 
chloride. All diffraction patterns were measured by 
each of two observers (J. O. W. and P. C. E.) using a 
glas scale and a x 10 aplanatic lens. The diffraction 
rings were measured in four diameters, reoorded to 
+ 0-08 mm., and the mean values were used for 
calculation of the ratios of spacings. 

The distribution of the individual values of the 
ratios diiildsee Firr/Fare and dyeo/Fars for the pure 
alkali chlorides and alkali chlorides associated with 
microfibrils is shown in Fig. 3. The mean and 
standard errors for both cases are shown in Table 1 


Whereas the values of the three ratios for the pure 
i with the 


ia shown by the abnormally large ratios d,,;/d4,. and 
d,, das, (Table 1). 

The 240 measurements made by two observers on 
alkali chlorides were examined by analysis of variance, 


dau Sila 
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Cire ey together with similar ly treated 
.samples of alkali chlorides aseo- - 
ciated with nucleoprotein micro- 
fibrils (Table 2). The only sources of 
large significant error are the speci- 
-mens and ring diameters, as ex- 
pected. Ring-specimen. interactions 


The only other significant main 
effect is between pairs of pure alkali 
chlorides, the direction suggesting 
that this results from thermal ex- 
pansion. The effect is not observed 
for the ites associated with 
microfibrils of nucleoprotem, but 
in this cage it is clear from the 
electronmicrographs (see Figs. la and b) that the 
crystallites of alkali chloride are appreciably smaller 
than those of the pure salt. Thea bo ootaluded; that 
& number of effects do not add to the error ; namely, 
observer error, lack of circularity of the rings of the 
diffraction patterns, and higher order interactions. 
The standard error of the observations is 0-04~ 
0-08 for ring diameters varying from 5:6 to 
12-6 mm, 

-It has already been pointed out** that some metals 
prepared in a thin film have an expanded lattice. 
The general discussion upon the deformation of the 
cubic F-lattice can be found in Zhdanov and 
Konusov’s paper™.11, In the presen’ case of the alkali 
chlorides associated with nucleoprotein microfibrils, 
the abnormal spacing ratios may be explamed by 
assuming, for example, that the lattice is no longer 
a cubic but & one. Š 

Indeed, for the spacing ratios d,,;/dy_e, and d,,;/dus, 
plotted as functions of axial ratio a:o (Fig. 8) the 
abnormal experimental values of these two ratios for 
all three alkali chlorides correspond very closely to 
the same values of a:c. That is, for potassium 
chloride both ratios correspond to a:o ~ 0-963, for 
sodium chloride to a:o ~ 0:908, and for lithium 
chloride to a:o ~ 0-901. 

It is of interest to note that the lattice distortion 
does not affect the three alkali chlorides to the same 
extent (Table $ and Fig. 3) and to follow the 
Eleni sun Woes and om i sadilial DEn, PATEN 
and lithium. The magnitude of lattice distortion 
appears to vary directly with the ionic radii of the 
alkali metals (p = 0-01) and inversely with the 
polarising power (p 0-01—0-001) and with the lattice 
energy of the alkali chlorides (p 0-05—0-02). 

One of us (P. C. E.) held a Medical Research 
Council clinical research fellowship during pert of 
the course of this work and another (V. B.) a grant 
from the Nuffield Foundation. 
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M, 584 (1030). 
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AN INHERENT CHARACTER : OF PLANT SPECIES OF DRIER 
HABITATS 


By Da. M. L R. PETTERSSON, S. K. F. ELLIS, G. E. J. GRAY and R. S. SMITH 


Acton Technical College, London, W.3 


HAT angiosperm species of drier habitats 
(excluding the succulents which have & different 
metabolic regime) have drier tissues than similar 
species of moister places, when each is observed in 
ite-modal habitat, has become established+*. It is 
sometimes forgotten that the whole or greater part 
of this differance might be due to environmentally 
induced modification, occurring anew in each genera- 
tion. There is & little direct evidence 
: ee nro duree de ee ee a nisi 
do in fact have inherently drier tissues, ag measured 
in various ways ; -though few workers have taken the 
trouble to compare individuals of such opposed species 
which have been reared in & common environment, 
80 as to eliminate differences in modification. - Thus, 
Maximov et al." found that non-succulent ‘xero- 
phytes’, such as Artemisia marisma, had about twice 
the vacuolar oamotic pressure of certain ‘mespphytes’, 
such as Erodium otooneum, which were growing in the 


same part of the Tiflis Botanical Garden (5+ 4 species, . 


in nine genera); while Fritsch and Haines‘ appear 
to find that certain terrestrial algae are inherently 
drier than certain fresh-water algae (242-42 species, 
in gir genera). If this proves to be a general and 
normal relationship, the inherent character of tissue 
dryness might be a useful oriterion, in breeding for 
e UE Feld den, whioh haa not so far been generally 
. used". 

Consequently some data -of 1955-57 should be 
made known. Six British genera were chosen in 


which planta were available of two or more species - 


showing known ecological preferences for moister 
_or drier habitdta*. Comparisons of the freah-weight/ 
dry-weight ratio, or 'dilation'*, of comparable laminas 
were made, within each genus, on planta which had 
been reared under the same conditions. Three ways 
- were used of elimimating differences due to environ- 
mentally induced modification : (a) the transplanta- 
tion of small portions in early spring into standard 
conditons: e that mahy Dow organs could develop 
during the growing season; (b) the comparison of 
two species growing naturally i in the 
field, in the same square decimetre or metre (e) the 
comparison of speciès raised together froin seed in 
standard artificial conditions. 

It is known that dilation, that is, fresh wtb. /dry wt., 
varies considerably according to position in organ, 


D 


nature of organ, position of organ in organism, and 
according to age, as well ag according to environment ; 
80 that great care hag to be exercised to. obtain 
comperable samples. Due to differences in mor- 
phology, size, rhythm, eto., as between genera, ane 
would not expect two plants such as Quercus robur L. 
and Endymion nonsoriptus (L.) Garcke—of the same 
community—to have typically the same lamina dila- 
tion. E DT UE NODIS MM de MEAE 
associated with general a te ogy, eto. can be 
reduced to & minimum, as present comparisons. 

Table 1 shows some of our conclusions in condensed 


`- form. Each intrageneric comparison shows that the 


species of the ecologically moister habitat has the 
greater inherent dilation, the greater inherent freah- 
wt./dry-wt. -In most separate genera the differences, 
88 so far studied, are already significant. For tho 
group as a whole, the average difference in inherent 
o dilation is seen to be more than 40 per cent, 
and fully signifleant, with P<0-01. Several other 
common species of Ranunculus and Veronica (peren- 
nial section) were studied, and showed the same 
relationship. In Veronica, rearing species from seed, 
method (o), gave oonfirfnatory results. It 
that in Veronica, ab least, the inherent dry t of 
the cell is relatively constant, and that dilation is 
closely correlated with cell gixe (r= +0-88). In the 
group of six genera there was no association 
between specifio habitat and lamina fresh weight. 
When grown under the same conditions, and 
perhaps for long enough to ‘eliminate previous 
modifications, Fritach and Haines‘ found that the 


dilation in certain algae increased steeply, from 
Plourococous | with d-1-7, to Zygogonium 
ericetorum with d=6-2, to a Bp. with d —24 ; 


eto., the soil surface, and fresh water. Here again 
inherent internal dryness corresponds to dryness of 
modal habitat. Since the same relationship is 


testing: that among green plants it is normal for a 
genotype of moister modal habitat to have inherently 
wetter, more dilate, tissues than a similar related 
genotype of drier modal habitat. It would be 
interesting also to have information for non-green 
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During the present season, this relationship. is 
being tested for certain economic grasses, cereals and 
vegetables, of known habitat preference. If the 
relationship provea general, aa is to be expected since 
for the mx genera P 0-01, then a new method 
is available for selecting progeny during plant 

resistan 


; oe, tests 
drought 
replaced by more rapid dilation estimations. There 
would furthermare be the new , pomibility of 
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early selection for suitability to medium or moist 
situations. 
1 Fitting, H., Z. Bot., 3, 209 (1911). 
1 Maximov, N. å., “Tho Plant in Relation to Water" (London, 1929). 
* Maximov, N. A, Dilanian, A, and Silikova, A., Tres Jerd, Bot. de 
Tote ip, 168 (isi). 
i LH Fritsch, F. H,, and Haines, 


elas a A, Be An DE: 
of Breeding for Drought Resistance in 


* Ashton, T., “The 
Orops" (London, 1948). 
. ." (Univ. of Cambridge 
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A CAROTENE-PROTEIN COMPLEX ISOLATED FROM GREEN LEAVES 


By MITSUO NISHIMURA and KEN TAKAMATSU 
Botanical Institute, Faculty `of Science, Unlversity of Tokyo 


HE occurrence of carotenoid-protein complexes 
in certain becteria'! and animal tissues^! has 
been reported, but the literature contains no evidence 
of their existence in green cells. We have lately 
succeeded in isolating from chloroplasts of green 
leaves a coloured proteide containing B-cardtens as 
ita component. Although the quantity of the carotene 
existing in this form was found to be only a minute 
fraction. of the total content. of the pigment in 
chloroplasta, it seemed worth while to ex&mine the 
properties of this new proteide. d 
The starting materials used weré fresh leaves of 
y or spinach or chloroplasts isolated from them, 
Silo hinh lead to the isolation of tha arie aabstance. 
In most i ta we used leaves which 
"were tree as follows. 4 kgm. (fresh weight) of 
the leaves was dipped in 8-4 1. of chilled acetone 
containing 51 ml. of 28 per cent ammoniacal water, 
and immediately homogenized in a Waring blendor 
for 8 mm. The acetone used was freed 
from any trace of contaminating ethanol. This and 
all the oc. were carried out at 
temperatures 0° C. The homogenate was 
thoroughly ground in a mortar with quartz sand, and 
the ground material was centrifuged at 1,700g for 
8 min. To the supernatant fluid an equal volume of 
cold acetone was added together with 0-5 gm. of 
cellulose pulp, and the mixture was kept in an ice- 
bath for 80 min. The dark green precipitate was 
collected on a Buchner funnel by suction, and washed 


with 1 litre of cold scetone-water mixture (3.:1). 


containing 5 ml. of 28 per cent ammoniacal water to 
remove chlorophylls and free carotenoids. The pink- 
coloured precipitate ining on the funnel was 
washed first with 1 litre of two-thirds saturated 
ammonium sulphate solution (pH 8-0), and „then 
with 1 litre of half-saturated solution of the same 
salt. The ipitate, now orange-red in colour, was 
extracted with 0-05 M disodium hydrogen phosphate 
solution and centrifuged at 7,0 for 15 mm. to 
precipitate the insoluble portion. extraction pro- 
cedure was performed three times, and the combined 
extracts were made to 0:1 saturation with the addition 
of saturated ammonium sulphate solution (pH 8-0). 
After centrifuging off the precipitate, the supernatant 
was brought to 0:3 saturation with ammonium 
sulphate, and the orange-red precipitate formed was 
collected by centrifugation at 7,000g (15 min.). This 
procedure was repeated three times, and the collected 
precipitate was dissolved in a minimum volume of 
water and dialysed against pure water. The dialysate 


jad caniMuged ab. Gi, Ooty fuc T hrs gupernate 
discarded, and the precipitate was washed with a 
minimum quantity of water by centrifugation. 
Throughout all these procedures preoeutions should 
be taken to avoid acidic reaction of the medium, 
since the proteide coagulates irreversibly at lower pH. 
The substancd thus obtained was orange-red in 
colour, and was composed of particles of relatively 
uniform dimension as may be seen from the electron 
micrograph shown in Fig. 1. It is apparently soluble 
in water and shows yellow fluorescence. Ib contains 
9-5 per cent nitrogen (on a dry-weight basis) and gives 
positive biuret and xanthoproteic reactions as well 
as the carotenoid reaction of Molisch (appearance of 
blue colour on adding concentrated sulphuric acid). 
When with a hot ethancl-acetone mixture 
(1: 1) and afterwards with ethyl ether, it loses 33 per 
cent of its dry weight, indicating that the substance 
is of the nature of a lipoprotein. By treatment 
with ethanol and afterwards with ether or aoetone, it 
15 separated into two perte : a yellow pigment showing 
Molisch’s carotenoid reaction and a colourless protein 
which is no longer soluble in water. (The separation - 
.of the pigment pert did not occur when the complex 
was directly treated with ether or acetone without 
pretreatment with ethanol. When the material was 
previously denatured by heat or acid, separation of 





Fig. L  Hieoton micrograph of the tene-protem 
from green leaves (parsley) ree 
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the pigment by direct application of ether or acetone 
could be achieved to some extent; but in this case 
also the pretreatment with ethanol was necessary for 
complete separation.) The separated pigment was 
found, by column and by paper chromatography, to 
contain æ single coloured substance, and when 
dissolved in n-hexane it showed absorption maxima 
at 452 mp and P my with: shoulders at 395 mu 
and 425 mu, which is precisely 
identical with that of (all trans) B-carotene (Fig. 2). 
From the absorption measurement of the separated 
Pigment the content of f-carotene in the original 
complex was calculated to be 2-0 per cent on a dry- 
weight basis. 

The absorption spectrum of the original complex is 
remarkably different from that of the separated 
pigment. In Fig. 2 the absorption spectrum of the 
complex (dissolved in water) is shown with tbat of 
the separated pigment (diesolved in n-hexane). The 
complex shows three absorption maxima lying at 
280 my, 498 mp and 538 mz with a shoulder at 460 mu 
(Fig. 2). When compared with the spectrum of 
separated pigment, the two maxima characteristic 
of the pigment are shifted to longer wave-lengths by 
about 2 x 10? om.-! in terms of wave number. The 
absorption spectrum of the complex is also distinctly 
different from that of & suspension of f-carotene 
crystals (ef. Shibata‘). Another remarkable optical 
property of the complex is that it shows flow bire- 
fringence in the dissolved state. Considering the 
electron-photograph reproduced in Fig. 1, the 
occurrence of flow birefringence indicates that the 
particles of the complex are disk-shaped rather than 
spherical. 

From the electron micrograph it was found that the 
particles are 10 my in meen radius with a standard 
deviation of 6 my. If we assume, for the sake of 
simplicity, & spherical shape for the particles, having 
& specific volume of 0-75 (in the non-hydrated state), 
the weight-average particle weight of the complex is 
estimated to be 5-7 x 10". In Fig. 8 is shown the 
sedimentation pattern obtained with the aqueous 
‘solution’ of the complex. The sedimentation con- 
stant (8.0) was found to be approximately 680 S 
Based on this figure, and again assuming non-hydrated 
spherical partioles with & partial speoiflo volume of 
0-75, the particle weight was found to be 8:8 x 10. 
This value is in fair agreement with that estimated 
above on the basis of the eleotron-miorographio 
observations. In view of this agreement we may 
infer that the aqueous ‘solution’ of the complex is 
not a true solution, but a suspension of the particles 
having the sizes found in the electron micrograph. 
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Vig. 3. Sedimentation pattern of the complex ; 27,800 g, pictures 
taken at 2-min. intervals 


From the estimated value of the particle weight, it ts 
deduced that the mean number of B-carotene mole- 
x id oe to each particle is approximately 

x 1 

It must be emphasized that no reference has been 
made hitherto to the exmtenoe of absorption bands 
in the absorption spectrum of living green oells 
corresponding to those of the complex we have 
isolated. This may be due to the fact that the 
quantity of the B-carotene existing in the form of the 
complex is only a minute fraction of the total amount 
of carotenoids present in green cells. In the case of 
parsley leaves, the quantity of B-carotene exiractable 
in the form of the complex was only 1-78 x 10-* mgm. 
per gm. dry leaves, whereas the total content of 
f-oarotene was found to be as much as 0-268 mgm. 
per gm. dry leaves. It seems unlikely that the 
complex we have obtained was a mere artefact 
formed during the process of isolation. We believe 
that the complex represents one of the natural states 
of B-oarotene in vivo, playing an active part in the 
physiology of green leaves. 

This work was carried out under the guidanoe of 
Prof. H. Tamiya, to whom we are indebted for his 
interest. We also thank Prof. A. Takamiya and Dr. 
K. Shibata for advice. Thanks are also due to 
Mr. T. Bamejima for sedimentation measurementa, 
and to the members of the Akashi Manufacturing 
Company for the electron micrographs. Financial 
aid from the Ministry of Education is gratefully 
acknowledged here 

! Saperstein, 8.,and Stair, M. P., Bioohun. Drophye. dota, 16, 482 (1065). 


? Palmer, L. 8., and Hokles, Q. H., J. Biol, Ohsem., 17, 101, 211, 225, 
$37, 245 (1014). 


Eon" and Sorensen, N. A., Der. dewisch. ohem Ges , 41, 1870 
‘Shibata, K., Bioahum. Biophys. Ana, £2, 308 (1056). 


` 


No. 4588 October 5, 1957 


LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible ` 
for opinions ‘expressed by their correspondents. 
No notice ts taken of anonymous communications. 


Mase-Spectrometric Assay of Elementary 
gen 


Tusa method generally used for the estimation of 
nitrogen-15 in an isotopically enriched organic oom- 
pound involves the conversion of the organic nitrogen, 
first to ammonia, and afterwards (by oxidation of 
the ammonia with alkaline sodium hypobromite) to 
molecular nitrogen, which is assayed in the mass- 
spectrometer. Such an assay depends upon the 
measurement of the intensities of the peaks at mass 
numbers 28 and 29 due to the ionic species “NNT 
and “NUN+, respectively. Other substances, which 
can give rise to ions ha similar mass/charge 
ratios, such as acetone (Me, ) and carbon dioxide 
or carbon monoxide (0140+ and 1*01*0-*), will also 
contribute to the observed intensities of these peaks ; 
and corrections for these have to be applied before 
the intensities of the peaks can be used for calculating 
the nitrogen-15 content of fhe nitrogen sample. A 
correction is also required to allow for the normal 
nitrogen introduced by the inclusion of air in the gas 
sample. The accuracy of the determination of 
nitrogen-15 therefore depends upon the elimination 
of contaminants Bo far as possible, and upon the 
application of adequate corrections for those con- 
taminants which cannot be removed. 

The procedure for the preparation of nitrogen 
samples hag been described in detail by Rittenberg!, 
who assumes the principal contaminants to be carbon 
dioxide, from carbonate present in the alkaline 
hypobromite, and air. The presence of air in the 
sample is indicated by peaks at mass numbers 32 
(1*01*0*) and 40 (A+), and the former, because of 
ite greater intensity, has been used for calculating 
the correction to be applied for the contribution of 
normal atmospheric nitrogen. The existence of & 
peak at mass number 40 seems to have been taken as 
confirmation that all the oxygen in the sample was of 
atmospheric origm. However, using Rittenberg’s 
procedure for the preparation of nitrogen samples, 
we found that in most oases the argon peak, at mass 
40, was much too small to justify this assumption. 
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The ratio of the intensities of the peaks at mass 
numbers 32 and 40, for a sample of air in the mass- 
spectrometer, was 13:1. Table 1 presenta resulta 
showing that the relative intensities of these peaks in 
the nitrogen samples analysed was much greater 
than this. 

The value of the ratio of the intensities of the 82 
and 40 peaks seems to be influenced by the history 
of the alkaline hypobromite used in the oxidation of 
the ammonia to elementary nitrogen. When this 
material was new, that is, lees than one week old, 
and had been stored at 0° O., the ratio of the peaks at 
mass numbers 32 and 40 was 100-200; whereas, 
when the hypobromite, though new, had been 
allowed to stand at room temperature for 12 hr., 
before storage at 0°, the ratio of the peaks was only 
20-60. Small bubbles of gas were generated m the 
body of the liquid while the hypobromite stood at 
room temperature. It seems from these results that 
some free oxygen is formed during the reaction of 
ammonia with the alkaline hypobromite, and hence 
it will be more accurate to correct the peaks at mass 
numbers 28 and 29 for the presence of normal 
atmospheric nitrogen using the peak at mass 40, due 
to argon. 

The correction for the contribution of 3O!*0*t and 
13014Q+ from carbon dioxide has been calculated 
(Rittenberg!) from the intensity of the peak at mass 
number 44, assuming this to be due to 101010O*+, 
It would therefore be expected that the ratio of the 
intensities of the peaks at mass numbers 44 and 46 
would be constant, indicative of the relative abun- 
dance of the two carbon isotopes *O and !*O. It has 
been observed, however, that the ratio of the intensities 
of the peaks at maas numbers 44 and 45 is approxi- 
mately equal to that of the peaks at mass numbers 
28 and 29. This is more readily erplained.if nitrous 
oxide (as NUN "O+ and 14N15N1!*O7) and not carbon 
dioxide is responsible for the peaks at mass numbers 
44- and 45. Clusius and Rechnitz have already 
reported the production of nitrous oxide by the 
interaction of alkaline hypobromite and ammonium 
salta, and the results presented here confirm thus. 
Again, the newer samples of hypobromite were found 
to be the more vigorous oxidants, producing larger 
peaks at mass numbers 44 and 45. In all the gas 
samples, nitrous oxide seamed to account for much 
the largest part of the mass 44 peak. Hence there 
seems to be no reason to correct for the carbon 
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dioxide in the gas sample, since so 
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Table 1 








little is present when the normal 
precautions are taken to exclude 


Reynolds number of tests, 8 5 x 10°. Chord of plate, 6¢in. 





carbonate from the alkaline hypo- 
bromite solution; and the cor- 
rection factor is small anyway. The 
Presence of nitrous oxide in the gas 














sample is of interest in accounting 
for the appearance of a peak at mags Ro holes 
number 30, which is much larger 








than would be expected from the ` 
UNUNT contribution. In the mass-  — 

spectrometer, the of nitrous 
oxide gives NO+, rather than N,+, and this completely 
masks the contribution of the SNN * to the peak at 
mass number 80, even when the !*N content of the 
nitrogen sample is quite large (15-18 atoms per 

oent). 
fu c LM M 
eee a Hidden MAD between the 
the gas sample tube. However, there 
discs ish est oo ke Gary ey tardi tia dio pease 
tion of free oxygen during the preparation of the 
nitrogen sample. The small intensity of the peak at 
mass number 40 makes ita accurate measurement 
difficult, and where the intensities of the peaks at 
mass numbers $2 and 40 correspond, then & correction 
for air, based on the size of the maas 82 peak, will be 
more accurate. However, in nearly all the results 
which we obtained, the use of the mass 40 peak gave 
a considerably smaller correction than that of the 82 
peak, and was presumably more accurate. 


J. B. CAPINDALH 
Department of Soils and Plant Nutrition, 
University of California. 
D. H. Toxun 
Department of Physiœ, 
University of Reading. 
a ee and ee dea of Isotopic Tracers” 


Ann Harbor, Michigan, 1 
* Olustus and Rechnitz, Hely. OM du T. 50 (1053). 


Aerodynamic Drag of Perforated Plates 

Ww have recently conducted wind-tunnel experi- 
mente to determine the aerodynamic drag of per- 
.forated plates at xero incidence by the wake trans- 
verse method. The plates have no protuberances, 
yet they are aerodynamioally rough and give & drag 
co le with that of plates covered with pro- 
Sg eee Or ARS RAG else end Upa de 
the ho 


' The non-dimensional quantities which could affect 
the drag are: (1) the Reynolds number of the chord 
of the plate; (2) the Reynolds number of the dis- 
meter of the holes; (8) the ratio of the area of the 
holes to the area of the plate ; (4) the ratio of hole 
oe nceaE During the experimenta, 

the airspeed, plate chord, plate thickness and total 
‘area of the holes remained 6onstant, while the hole 
diameter was varied. Thus ratios (1) and (8) were 
constant, their values being 8-5 x 10* and 0-355 


The plates were of & double thickness of 18-gauge 
perforated plate with the holes coinciding but with 
a sheet of tissue paper sandwiphed between them. 
The leading edge of each was cut on a line through 
solid metal and was not sharpened. Therefore, the 








measured drag included surface drag and form drag 
due to the frontal area. To assess the latter, the 
drag coefficient of & smooth plate of the sam same size 


and was measured and found to be 0-023, 
which is more than double the value 0-011 expected 
for a very thin amooth plate in turbulent flow’. 
The difference, 0:012, may be ascribed to the form 
drag, and may be subtracted from the drag coeff- 
cients of the other plates to obtain that part of the 
drag due to the surface itself. 

The sandwiching of paper between the plates 
produces the effect of a fiat plate covered with a 
number of oylindrical pite the depths of which equal 
the plate thickness. The results are in 
Table 1, from which it is seen the drag considerably 
exceeds that of a smooth plate and provides evidence 
of vigorous in between the fluid in the 
hollows and the passing stream. 

Further testa were made at the same 
number, after removing the paper from between the 
Plates, thus allowing turbulent transverse 
components to transfer momentum deeper into the 
plates where it could build pressures on more of the 
forward facing surface of each perforation. From 
Table 1, it is seen that the drag is now greater than 
that when the paper is preventing through-flow. 

Thus perforations or hollows can give rise to great 


serodynamio drag, so that a surface entirely devoid . 


of protrusions may behave as if extremely rough. 
This property may be useful in the design of energy 
disaipators. 


1 x mn M ERE m Fluid Meebanks'" (Oxford 


i eh ANY Columns for the Analysis 
of Hydrocarbons by Gas-Liquid 

d Chromatography 

ForrowrisaG the work of Keulemans and Kwantes!, 
the factors affecting column efficiency have been 
exammed further, and the conditions required to 
obtain optimum oolumn-efficiency have been de- 
termined. Important factors affecting column 
efficiency are the correct grade of column support, 
the quantity of liquid phase on the support and the 
dimensions of the column. Column efficiencies’ of 
12,000 theoretical plates may be obtained using the 
following conditions ; 


no. ases October 5, 1957 


Column length £5 ft. 

Column temperat TO. 

Carrier gas 25 per cent nitrogen, 

75 per cent hydrogen 

Carrer gas flow 37 mL/min. 
support Johna-Manvile O22 

Support 60-100 B.S. mesh 

Tagesd phase on support B per cent w/w 
charge agm. 


shown in Fig. 1. 
of m- and p-xylene is shown. Prior to this work, 
high efficiencies could not be obtained by merely 
increasing column length. The above conditions are 
Buch that oolumn efficiency is approximately a linear 
function-of the column length. Doubling the length 
of the column results in almost twice the column 
efficiency. 
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cyclo-derivatives together with n-octane, whereas 
hexene-l and isoprene are added to the mon- and 
di-olefin series respectively. 

Using the simple Devins and Crowe’ picture, 
the following relative composite cross-sections are 
determined : 


fo—o 89-0 SE T. 
0-85 85 (aono ecaa) 10-5 
1-0 (cyalo-compounds) | 9-4 (di-olefins) 


Contrary to other published results‘, the carbon- 
carbon single bond is found not to be zero, but of the 
game order of magnitude as the carbon-hydrogen 
single bond. This discrepancy oan be attributed to 
the elimination of space charge effecta and the 
extended measurements both as regards the number 
and variety of hydrocarbons investigated and the 








8-H 








E 
a 
S. 
* 
60 190 
Retention times (min.) 
Fig. 1. Ohromaiogram of a thetic mixture: (1) s-pentane; m a be (3) tane; (4) benzene; 
(5) s-heptane ; (6) : 0) fot AM ) ethyl benzene; (10) p-xylene; (11) w-rrylene; 
a o- 


produced by the 12,000 plate column is the total 

tity of charge placed on the column. If the 
o is greater than 400 ugm, or if more than 
80 ugm. of any individual component is present, 
tailing of the emergent peaks occurs with a resulting 
fall in column efficiency. An improved form of the 


- ! Kealamans, A. L AL, and Kwantes, à., "Va Phase Chromato- 

qaphy", 16 (edi. by Desty, D. HL, 1007). 

* Nomenclature Recommendations, ‘Vapour Phase Chromatography” 
(edit, Desty, D. H., 1057). 

* B. P. W., “Vapour Phase Chromatography”, 131 (edit. Desty, 
D. E., 1957). 


Electric Strength of Unsaturated 
Hydrocarbon Gases 

Prwvious work! has indicated that a larger number 
of gaseous hydrocarbons should be studied before & 
oomprehensive theory of the influenoe of molecular 
structure on electric breakdown can be advanced. 

The paraffin series has been extended by Va-pd 
measurements’ in n-pentane and n-hexane and their 


pd range over which each member was tested ; where 
necessary, Vs-pd measurements were carried out at 
an elevated temperature. This makes the present 
in tation more reliable. For example, Crowe 
and Devins‘ make no reference to their eerlier 
breakdown measurements’, which differ by as much 
as 20 per cent and are in general agreement with 
previous work}. 

Except for small pulse activity due to the electronio 
excitation-levels being non-dissociative’, no anomal- 
ous‘ result was obtained for the cyolo-parafiins, and 
as to be expected, the Vs-pd characteristic of cyclo- 
hexane exceeded that of oyclo-pentane by a com- 
fortable margin over the entire pd range. 

The effect of alkyl substitution around the carbon- 
carbon double bond has been further investigated by 
Vs-pd measurements in iso-butene, ois- and trans 
butene, trimethylethylene and oyclo-pentene. 

Correlation between breakdown measurements and 
ultra-violet spectra for these oompounds, one of the 
aims of this work, is good. For example, ots-butene 2 
and cyolo-pentene yielded the same Vs-pd character- 
istic whereas a differing characteristic was obtained 
for cis- and trans-butene 2, in agreement with 
ultra-violet work. 

More complete reporta, one of them in collab- 
oration with T. J. Lewis, will be published else- 
where. 

A maintenance gfant from the 
Scientific and Industrial Research an 


t of 
lately the 
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1! Heyien, A. H. D., and Lewis, T. J., Bru. J. App. Pky., 7, 411 (1950). 
. * Haylien, A. H. D., Ph.D. thesis, University of London (January 1967). 
' Orowe, E. W., and Devins, J. O., Annual rt, Oonferenoe on 


Mieoirica] Insulasi P. 4 (Washington: National Academy of 
Soenoes, National Comune, 19658). 

t Devins, J. O., and Crowe, R. W., J. Chom. ree. 83, 1063 (1056). 
Orowe, E. W., and Devins, J. O., Nature, 179, 076 (19057). 

* Wagner and Dunoan, J. Okem. Pkye., 81, 516 (1953). 


Gamma-Guanidinobutyric 
Acid i 


Iw the course of studies on soluble nitrogenous 
extractives from various sources i 


Occurrence of 


to be rather distributed in Nature. Using 
paper chromatography, we have identified this 
guanidine und in some insects, in various 


compo 
edible fruits and in the tiasues and body fluids of 
higher mammals, and we have isolated it from cattle 
brains. 

The ic survey was performed as 
follows. The tissues from various sources were 
homogenized in the oold with 70-75 per cent ethanol 
(in juicy frhite such as the melons, 95 per cent 
ethanol was used). The homogenates were left in 
the ioe-box at 4° O. overnight. After centrifugation, 
the supernatant fluid was passed through a column 
of ‘Dowex-50’ resin in the hydrogen cycle. The 
colurin was washed thoroughly with distilled water. 
The amino-acids, including the -guanidinobutyric 
acid, were eluted with about 14 per cent ammonia 
The eluate was lyophilized after removal of ammonia 
under vacuum ab 25°. The solids were dissolved in a 
minimum amount of water and used for identification 
purposes. Preliminary testing far the presence of 
y-guanidinobutyric acid was carried out using one- 
‘dimensional paper chromatography and t-butyl 
alcohol/formic acid/water (70:15:15) as solvent. 
When a positive Sakaguchi test was obtained, two- 
dimensional chromatograms)" of the unknown were 
run with and without added authentic y-guanidino- 
butyric acid. Additional evidence for the identity 
of the compound was obtained with material eluted 
by water from strips of one-dimensional chromato- 
grams. The eluted material was degraded with 
barium hydroxide to yield y-ammobutyric acid 
according to the method of Rivard and Carter? for the 
conversion of arginine to ornithine. The chromato- 
graphic characteristics of the natural compounds as 
well ag their Ry and R(B-alenine) values were then 
determined. ! 

Isolation of y-guantdinobutyrio acid. A preliminary 
experiment for the isolation of this compound was 
attempted on & small soele. A 70 per cent ethanol 
extract of 1-5 kgm. of cattle brains was prepared. 
The amino-acids as well as guanidine compounds of 
the extract were adsorbed on a ‘Dowex-50’ resin in 
the hydrogen cycle and eluted with ammonia. The 
eluate, after removal of ammonia under vacuum, 
was lyophilized. The dried material was used for 
paper chromatography or for the fractionation of 
Y-guanidinobutyrio acid as follows. A solution of 
the dried material was first fractionated in & column 
of "Dower-l' resin in the hydroxyl oycle. Distilled 
water was used as eluting agent and the fraction 
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wet € 
: ts - (ugm./gm. weight) 
Banana sapientum 5-1 
QU mele ee tema 1.) (n 
Date FAAN ) 10-80 
Honeydew melon ( meio) 0 
Mango. (Menges ) 2-10 
Paanan een nd is 
" Forsan malon ( malo) ) ri 
Watermelon (Owcumis melo) 2-10 
Asdox aegypti — Lsgno 1 ` - 
Oules Exereta eu -ra n 
yi Silkworm pure (Bousbye mori) — a em 
Dog—Brain 8 
Kidney 5-10 
Liver 1—5 
Urines 4 
Oattle— <5 
Human—Brains 5-10 
Some urines (1-80 mgm./day) 


containing the y-guanidinobutyric acid was collected 
and ohrom& in a column of 'Dowex-50' 
resin in the acid cycle, with 1 N and 2N hydro- 
obloric acid as-eluting agente. After several re- 
orystallizations from 50 per cent ethanol, the final 
product was insufficient for elemental analysis. How- 
ever, it is chromatographically pure, and further, on 
treatment with barium hydroxide, it yields a com- 

und indistinguishable chromatographioelly from a 
eee sample of y-aminobutyric acid. The latter 
does not form a copper complex, since i$ moves 
through & barrier of copper carbonate‘ on a paper 
chromatogram. Both the natural acids give the 
same Rp end R(f-alanme) values as the known 
uA eee Toth Pave Mo sario mobilius 
in paper e phoresis ab pH 8-6 aa the respective 
synthetic acids (Table 2). 

Table 1 gives the distribution and occurrence of 
the guanidme compound in various sources. The 
values are only approximations. They were obtained 
by visual comparison of chromatograms of the 
unknown and known y-guanidmobutyric aoid. In 
certain cases, paper electrophoresis of the unknown 
and known were also used. 

Gamme-guanidinobutyric acid was first isolated by 
Kutecher* among the oxidation of arginine. 
Later, studies in marine invertebrates indicated that 
Y-guanidinobutyrio acid arises from arginine by the 
action of an L-amino-acid oxidase and subsequent 
oxidative decarboxylation’. Ib haa recently been 
found by J. Pisano and associates (personal oom- 
munication) that v-guanidinobutyrio acid could be 
formed by a transamidmation reaction in the kidney 
between arginine as a donor and y-aminobutyrio acid 
as the of the amidine moiety. Recent 
studies by Walker’? have shown that mammalian 
kidney carries out transamidination reactions such 
Table 2. nO a E VALUES OF NATURAL AND BYXTHNTIO 


7-QUANIDINOBUTIAIO ATURAL AWD y- AMIKO- 
. BUTYRIO ACD 


R(f-alanine 
Solvent Solvent Solvent Barani 
A B A B 

p-Guanidinobutyric acid 

gpa kiral) 0-65 0-11 1-64 1-07 

o acid 

synthetic) 0 65 0-11 1-40 1-04 
Y- aoid 

natural) 05 0-05 118 1-16 

o acid ` 
(synthe tio, 0-52 0-06 1:17 1-18 


&old/water (70:15:15). 
4-Iutudine/ water (ira 1178 11). 
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e any donor (for example, canavanine, arginine 
) could transfer its amidine group 


from an extract of rabbit intestine mucous mem- 
brane. The latter compound could also arise fram 
glutamic acid by the action of a decarboxylase”. 

Recent findings of Bazemore et al.!* indicated that 
y-aminobutyrio acid has a neurophysiological activity. 
The existence'of the y-guanidino analogue in 
brates as Sa Re and dhs meee eee eaein 
of these two io acids into each other in enzymatic 
reactions, suggest that both compounds may well be 
playing & part in some nervous processes. 

The subetance of this communication was presented 
at the 181st& National ing of the American 
Chemical Society, Miami, Florida, 1957, and a detailed 
account is being prepared. 


* Present address: Jvansville High Sohool, Hvansville, Indiana. 
* [rreveere, F., and Martin, W., Amal. Chem., 26, 257 (1964). 
' Pies, E A Terererro, T. and Wolff, H. L., J. Biol. Chem., 213, 


up tuer ce M 


‘Qrumpler, H. R., and Dent, O. H., Netvre, 164, 441 (1040). 

*Kutacher, F., Z. physiol, Chem., 32, 413 (1901). 

* Thoa!, N., Roche, J., and Robin, Y., O.E. Acad. Soi., Paris, 288, 
Baa (1963). 

1 Walker, J. B., J. Biol. Chem., 294, 57 (1967). 

1 Kobayashi, G., J. Jap. Biochem. Soo., 19, 85 (1047). 

wt à Toast, R., and Seale, B., J. Biol. 
“Olen” 18), 35 (1 


Bar t: i., Hiott, X. A. O., and Florey, ML, Natur, 178, 1052 


- Conlcal Paper Chromatography 
A QGIBOULABM filter paper suitable for partition, 


paper chromatography is cut so that it can be made 
into a cone. A number of origins are marked at 


adequate intervals near the lower edge, the standard 
and unknown solutions are dropped on these origins 





Fig. 1 
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Tf a oantinuous line of test solution is applied and 
then the development is performed, the' resulting 
chromatogram will appear as a series of arcs (see 
Fig. 8). This latter procedure is especially useful in 
preparatory chromatography, since the aro required 
can be readily chosen and cut off. 

Particular advantages of this method are that 
special apparatus is not required ; 8 comparatively 
smaller size of filter and lees solvent are re- 


is possible on one chromatogram; the zones are 
concentrated, so that dilute solutions which would 
not be sufficiently strong for conventional methods 


of paper chromatography Ae te ee ey 
by this method. The method oan be partic 


useful in preparative chromatography. 

Using this method of conical paper chromatography, 
I have been able to identify the green pigment of 
the Indian lotus embryo with chlorophylls a and b. 
The game solvent as that of Chiba and Noguchi! was 
used. for the development of this pigment. 

Yosurwosu Osawa 

Research Institute of Tuberculosis, 

Japan Ánii-Tuberoulosis Association, 
Tokyo. 
1 Chiba, Y., and Noguchi, L, Optofogia, 19, 41 (1964). 


A Diurnal Cycle in the Mitotic Activity of 
Ascites Tumour Cells in Mice 


OnsuEvATIONS of a diurnal variation of frequency 
of mitosis in the normal tissues of the mouse show a 
diphaaio rhythm in the skin epidermis and epithelia 
of owophagus, epididymis and duodenal mucosa’. 
On the other band, absence of a diurnal variation 
was noted in lymph nodes of the gut and in the 
semen-producing canals of the testis!. 

A double diurnal cycle in the mitotio activity of 
different kinds of neoplastic tissue has also been 

for human carcinoma’ ag well as for ITB- 
tumours in rats’. The ascites tumour represents & oer- 
tein type of tumour—a cell suspension implanted in & 
host animal; thus there is a looser connexion both 
between the tumour cells thamselvea and between 
the tumour and the host animal. For natural reasons 
the vasculariration in ascites tufnours also differs 
from that in solid tumours. It seemed, therefore, of 
interest to determine whether a mitotic daily rhythm 


exists also in ascites tumour cells. 


As experimental animals we used male white mice, 
two to three months old and in good health. They 
were kept under standard conditions in normal day- 
light, at a constant of + 18* O,, and 
were fed every day at 9—10 am. After an adaptation 
period of at least two weeks under these conditions, 

ihe mice were inoculated imtraperitoneally 
with ascites tumour cells of the lich type. 
Since we thought that puncturing the belly too 
frequently for obtaining samples disturbed the 
daily rhythm of the mice, we started a series of 
experiments during May 1955 m which samples 
of ascites cells were taken only twice & day. 
One sample was taken ab an hour which was 
shifsed continuously 8 hr. forward from one 
day +o the ngx&. Another sample was always 
taken ab the same hour every day. The differ- 
ences in value between these two samples were 
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Pig. 1. Dally rhyihm in mitoko activity of ascltes tumour oells 
in five mice. Oontinuous line: prophases oent). Broken ine: 


used aa a sequence to give an expression of the daily 
variation in the mitotic frequency of the tumour cells. 
The samples taken at & fixed hour showed the ageing 
of the tumour and demonstrated a maximum m 
mutotic frequency at 7-10 days incubation. On the 
same occasions samples of the ear epithelium were 
taken with the conchotome for comparison. However, 
in spite of the fact that four series of five mice each 
were used, the results obtained were not sufficiently 
uniform. The principal reason for the irregularity of 
the values must be the fact that a daily rhythm is not 
firmly fixed to definite hours of the day. 

As these series of experimente failed to give con- 
clusive results concerning & possible mitotio rhythm, 
we tried the other type of experiment taking samples 
frequently during 24 hr. Surprisingly enough, this 
treatment did not disturb the daily rhythm. Five 
male white mice, kept as described above, were used 
for the experiment. The mice were inoculated on 
October 25, 1955, and the samples were taken during 
the twenty-four hours of November 2. Samples were 
drawn every third hour, fixed and stained by aoeto- 
oróein and examined microscopically as squash 
preparations, and the mitotic Index as well as the 
amount of different mitotic phases were determined. 
Every oount included 1,000 cells. The resulta are 
presented in Fig. 1. 

Of the five mice used, the ascites tumour in four 
of them showed a diphasio mitotic rhythm, with 
one maximum in the early night and another in the 
early morning. One mouse showed & maximum 
in mitotic frequency—during the night only. In the 
experimental series with the -period sampling, 
only & night maximum could be ted with 
any certainty for both the ascites cells and the ear 
epithelia, It may be questioned whether the observed 
maxima of mitotic frequency actually represent 
maxima in mitotic activity, when there is no possi- 
bility of counting & change in the cell numbers. In 
such a cage it is almost impossible to state whether a 
maximum in mitotic frequency is the result of actual 
increased production of cells or of a mitotic inhibition 
—e prolongation of the time taken by the mitotio 
stages in relation to the intemphasé. However, if 
mitotio maxima ooincide with & maximum of pro- 
phasea, there is & strong indication that cella have 
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been forced out of the interphase stage into the 
mitotio stage, and thus the mitotio maximum 
corresponds to an increased true mitotic activity. 
As can be seen from Fig. 1, the maxima in mitotic ` 
frequency coincide in all cases with prophase maxima. 
Thus it may be concluded that an ascites tumour 
has a diurnal cycle of true mitotic activity, which 
is in most oases diphnaio. This may correspond to 
the double diurnal cycle reported for the majority of 
solid tissues of the mouse, provided that these maxima 
also represent an increase of cell production. 

This investigation was facilitated by granta from 
the Scandinavian Insulin Foundation. 

L P. 8. Aca, 
Hiss Wurrs-BERGER 
Zopehyailogioe! Institute, 
niversity of Lund. . 
April 24. 

* Bullough, W. 8 , Proc. Roy. Soo., B, 128, 212 (1918). 
* Youtilainen, A, dots Path. Mierobiol. Soend., Supp., 91 (1053). 


Teratogenic Effects of Beta-Amino- 
Propionitrile In the Chick Embryo 


Tzu present investigation was undertaken in order 
to study the posible effecta of B-aminopropionitrile 
on early foetal development. 

Stamler’ haa shown that the feeding of sweet-pea 
seed meal to pregnant rate during the lass six days 
of gestation induced poor development of mesodermal 
tissues and fostal death, whereas the fostus was not 
adversely affected if the meal was withdrawn from 
the diet before the seventeenth day of gestation. 
These findings have been attributed to changes either, 
in the activity of foetal mesenchymal tissues, or 


possible effects of B-aminopropionitrile. The chick 
embryo was therefore chosen as the test organism. 

Batches of cross-bred (Rhode Island Red and 
Leghorn) fertile eggs were treated at different thmes 
up to the ninth day of incubation. A single injection 
of B-aminopropionitrile (0-25 per cent, w/v aqueous 
solution), varying in volume from 0-05 ml. to 0*4 mL, 
was made into the yolk sac of each egg. Batches of 
control eggs were similarly injected with identical 
volumes of distilled water. Embryos were examined 
on the tenth, eleventh or twelfth days of incubation. 

The resulta following injections made on the seventh 
day of incubation are shown in Table 1. 


Of the twenty-six surviving embryos in the experi- 


‘mental group, twenty-one were abnormal (Table 1), 


several abnormalities frequently being present in a 
single embryo. In all the malformed embryos both 
tibis were bowed, while the mandibles were markedly 
buckled or bowed in fourteen (Fig. 1). The meta- 
tarsus was bowed in one embryo, hgmothorer was 


Table 1. 


P-AXINOPRONMION?TRILE (0:25 PER CENT) INJECTED ON THE 
BavawTH DAY OF IXOUBATIOM 
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found in another, and in a third there was scoliosis 
of the cervical vertebra. Œdema of the body wall 
alone was found in the only abnormal control embryo. ' 
It was possible to examine only eight of the embryos 
that had died—the remainder being far too macerated. 
All these embryos showed malformed beaks, the 
majority had hsamorrhages into the ammiotio sao 
and/or hemorrhages from the vessels of the chorio- 
allantois. 

Embryos dosed with f-aminopropionitrile on the 
first four days of incubation showed the same 
abnormalities as those Injected on the seventh day, 
but in addition three had agenesis of the anterior 
thoracic and abdominal walls. 

The pronounced changes in the beaks of chick 
embryos may perhaps be the counterpart of. the 

mandibular exostoses described in rats poisoned with 
f-aminopropionitrile*. Ageneais of the body-wall in 
chicks, on the other hand, may perhaps be compared 
with the abdominal hernis described in rats on 
lathyrogenic dietat. 

It is clear, even from the above macroscopic studies, 
that as in the rat so too in the chick, the mesenchymal 


tissues are profoundly affected by B-aminopropio- . 


nitrile. The serial events culminating im the lesions 
described above ire microscopic investigation. So 
also does the possible existence of lesions in the internal 
organa and vessels, particularly as studies in weanling 
rate have shown the aorta to be extremely susceptible 
to the effects of B-aminopropionitrile. 

These inv ions are now in progress. 

I thank Prof. T. Gillman for his encouragement 
&nd &dvioe during this investigation, and Mrs. P. 
MoManus for her skilled technical assistance. This 
work was carried out with the aid of a grant from 
the National Canoer Association of South Africa. 

Err E. Possum 

Department of Physiology, 

Faoulty of Medicine, 
University of Natal, 
Durban, South Africa. 
1]Btamler, F. W., Proc. Soc. Erp. Piol., 90, 204 (1085). ° 
1 Walker, D. G., and Wirtechafter Y. T.. J. Fwir., 18, 161 (1256). 


. * Dealer, W., Prec. Soc. Exp. Drol., B5, 485 (1964). 


medie and Shepard, E. B., J. Bome Jt. Swrg., SA, 1031- 
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Some Metabolic Pecullarities- of Brain 
G _ Tissue 


Aiast oiga ad Tale) in the complete 
absence of godium ions fram the surrounding medium, 
the action potential of the giant axon of the squid 
is diminished, whereas its regting potential is „not 
changed at all This obeervation of the effect of 
sodium ions on the electrical activity of nerve fibre 
is one of the bases of the sodium theory of nerve 
activity of the Cambridge school. So the metabolic 
effect of sodium-free medium on brain slices has been 
studied", with special emphasis on ite relation to the 
functioning of nerve cells in general, because the 
metabolic activity of nerve fibres is diffloult to 
measure. 

We have studied the effect of sodium-free medium 
on the metaboliam of various tissues, with i 
attention to the metabolic peculiarities of 
tissue, and also the relation between metabolism and 
sodium concentration. 

The i tal conditions have previously bean 
described in detail*. In preparing sodium-free medium, 
sodium phosphate was replaced with potassium 
phosphate, and sodium chloride with choline 
chloride in order to maintain the correct osmotic 
pressure. In the ta summarized in Fig. 1, 
sodium chloride in the usual Krebe-phosphate Ringer 
solution was replaced partially with potassium 
chloride, and for the complete omission of sodium 
ions glyoyl-glycine buffer was used instead of sodium 
phosphate buffer. Glucose was determined by the 
anthrone’ method, pyruvic acid according to Friede- 
mann and Haugen and lactic acid by the method 
of Barker and Summerson. 

On the complete omission of sodium ions from the 
incubation medium, the &erobio lactic acid formation 
of guinea, pig brain cortex slices was greatly increased 
and also the glucose consumption increased. But 
the oxygen uptake was not altered significantly. 
The aerobic formation of lactic acid from fructose 





Oxygen Uptake & Lactate Formation 
( pmoles/qw/hc ) 


( pmoles/ge/nt. ) 


@Qlecese Utilization 
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was also increased to 84:3 + 0-5 (8) umol./gm./hr. found that treating amino- or imino-acids with 
in the sodium-free medium, the control value of o-coumaric acid dissolved in acetone produces “a 
. which was only 6-2 + 0-4 (3) wmol/gm./hr. When compound which gives & bright yellow fluorescence. 
lactic acid was used as a substrate, the respiration The amino-acids can easily be regenerated quantita- 
was severely inhibited and the utilization of lactic tively. 
acid was not detected. On the other hand, when Following electrophoresis in 2 N acetic acid, tho 
pyruvic acid was added as & substrate, the oxygen pa; strips are dried overnight at room temperaturo, 
was increased greatly. But the respiration then immersed in acetone containing-0- per 
: of brain slices metabolizing citrate, succinate, fum- cent o-coumario acid. The lengths of paper-are air 
7, ‘arate or glutamate was somewhat inhibited. These dried for 2-8 min, warmed in an oven at 100° C. 
- a+, -effecta of sodium-free medium on the metabolism are for 1-3 min., and then briefly exposed to ultra-violet 
f thought to be peculiar to brain tissue, and are not light from a Mazda MBW/U bulb. The yelow 
^" “observed with slices of liver, kidney or diaphragm fluorescent amino-acid complex can then be accurately 
(Table 1). s i delmeated against a background blue finoreecence 
When potassium ions were added to the medium, which rapidly fades due to the heat produced by the 
replacing sodium, the oxygen uptake, glucose utiliza- ultra-violet lamp. Finger pressure also produces 
tion and lactio acid formation were highest on the yellow fluorescent areas. 
addition of 60 m.moles i ; with further The separate bands of amino-acids can be extracted 
decrease of sodium ions, metabolism was some- and then chromatographed by the descending butanol/ 
. what reduced. It^ was found that the ratio of acetic acid/water (40-10-60) system. The o-coumaric- 
the concentration of potassium to sodium is acid contamination runs with the solvent front ‘and? 
i intimately related to the metabolic activity of brain has no effect upon either the speed of running or upon 
z., Slices. the tion of the eighteen common amino-acids 
ES These phenomena indicate some metabolic in ted. After chromatography, the paper 
i?  characteristios of brain tissue and the functional sheets are dried overnight at room temperature, and 
as specificities of nerve cells. A detailed report on the the individual amino-acids located by the fluorescence . 
effect of some inorganic ions, including others beside technique. Under these conditions the sensitivity 
sodium, is being prepared for publication. ` is such that 2 ugm. of amino-scid/sq. cm. of paper 


Yasuro TsuKapa area of paper containing the amino-acid is cut out 
Department of Physiology, pyridine-phenol-ninhydrin method of Troll and 

i School of Medicine, Oannan?. 
? Keio University, The excised paper oonteins leas than 30 ugm. of 
e Tokyo. è o-coumaric acid per sq. cm., and experiments have 
April 2. i shown that the colorimetric determination ig un- 
1 Hodgkin, A, I., and Kass, B., J. Physiol., 108, 37 (1049). affected by the presence of 800 pgm. of o-counsaric 


D . B, Moltwain, H., J. Physiol., 117, 471 (1062). i Recovery experiments employing method 
Oan T and TEIL a Wawe 178, TE (1008). ieee ee l eli : 

E G. Tirano, 8 and Tarkaan, Y. Arah. Dem. Diepige, © ve given quantitative yields 

ags TO te (1967). of chromatographed amino-acids, but extending the 

- time of heating at 100° C. to 5 min. will produce 

g : losses of up to 10 per cent. For this reason over- 

*A Non-Destructive Technique for locating exposure to tho hot ultra-violet lamp should be 


Amino-acids avoided. 


"qum: electrophoresis of free amino-acids on paper l M. LUscoxsa 
. strips by the technique of Durrum! results in close Research Unit, 
. . discrete bands which are difficult to locate by running Royal National Hospital 
^^. parallel pilot substances. . for Rheumatic Diseases, 
m The fluorescence produced gue: the oleae Bath. 
100° Q. for 15 min." proved to'be too insensitive for 1 Durum, H. L,J. Ool. Soi., 6,274 (1951). 7 
7 satisfactory location. Heating after immersion in * Fowden, L., Brookes. J., 48, 327 (1961). D i 
i ' , &cetone increases the sensitivity, but we have now  ' Troll, W.; and Cannan, R. K., J. Biol. Chem., $08, 803 (1053). 
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A Route for Intravengus Injection in the - 
Albino’ Rat; | ; 

Drs. Everstt and Sawyér! dlaim to have found that 
~ ‘the small saphenous vein on the foot of the rat is 
far more satisfactory than the more oommonly used 
teil vein for mtfavenous injection. 

We, in this , fotmd even this vesgel in 
the albino rat (200 gm.) to be too small and difficult 
to use, and have developed the followihg site and 
technique to our greater satisfaction ; this, also, is 
on the unanimethetized rat. 

The rat is placed quickly and comfortably into the 
animal restrainer*, leaving one hind-limb free (80— 
40 geo.). The long haira are then removed from ankle 
to hip an the posterior surface of the free limb, using 
electric clippers (10-15 sec.), then wet-abaved (about 
30. goc.) to expose the quite large superficial vein— 
thé: lateral marginal vein 

"he rat oan bo held finaly by an asistent planing ° 
' the right hand over the hips of the animal, with the 
free limb passing between the first and second fingers 
and applying sufficient preasure to cause this vein 
to become quite prominent without the use of any 
form of tourniquet. The aeaistant's left hand holds 
the foot 

A 37-gauge, j-in. hypodermic needle is suitable for 
this “Vein, though some operators may prefer a 
26-gauge. 

Kanweru A. PHíAROE 
Medical Division, 

Chemical Defence Experimental Establishment, 

Porton Down, Salisbury, Wilts. 

May 14. 

1 Sawyer, O. H., and Hrerott, J. W., Nature, 178, £88 (1056) 
1 Pearoe, K. A., Proc. J. Physiol., 185, No. 2 (1957). 
." Greene, H. O., "Tho Anatomy of the Hai". 


Intracellular Recording from Spinal 
Motoneurones following Stimulation of 


Medullary Pyramids 

ALTHOUGH 8 rich literature is available concerning 
the- anatomy and the physiology of the lateral 
~ corticospinal tract, no reporte have been published 
in which intraoellular electrodes were employed in 
studying the synaptic connexions of the corticospinal 
tract in the lumbar spinal cord. Lloyd! used extra- 
cellular and ventral root recording, and laid the 
theoretical groundwork for the present study. 

I have now shown that motoneurones are excited by 
corticospinal i in the same manner as that 
in which they are excited by afferent (orthodromio), 
antidromic or direct routes of stimulation*’. 

Glass micropipettes filled with potassium Hine 


by Eccles’ and Frank and Fuortes*. The potentials 
led off from these cella were amplified and recorded 
using the technique of Frank and Fuortes* in one 
case and that of Li’and Jasper’ in all the other 
experiments. Stimulation of medullary pyramids was 
accomplished by direct insertion of electrodes 
(platinum or steel, insulated to tip) folowing ventral 
neck dissection. All animals were decerebrate. Contra- 
lateral limb movement was used for identifying the 
position of the stimulating pair with respect to the 
decussation of the 

The pyramidal tract stimulus (isolated by radio- 
frequency) copsisted in.a train of seven to ten square 
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7. palies -of axiplituds 7510-0 V., Sans 1 mesec., 
-‘at 1-0 msec.” 


Buch trains suinmated: with 
potetitials recorded from a-motor neurone in response 
to dorsal root stimulation, or antidromic stimuli of 
insufficient intensity to-invade the soma, to produce 


firing of motoneurones. Non-invading spikes following - l 


maximal ventral root stimulation were helped: to 
invade the soma by pyramidal stimulation. Small 
responses to the second of two antidromic shocks 
within critical stimulus interval‘ weré Also helped to 
invade by the pyramidal stimulus. Pyramidal stimu- 
lation alone produced graded subthreshold depolar- 
ization resembling dorsal root synaptic potential, 
although shorter in duration. e increase 
in the strength and/or frequency of such stimulation 
resulted in the firmg of motoneurones. The latency, 
amplitude and duration of the responses were similar 
to those obtained by other means. AN responses 
exhibited inflexions in the rising phase of the spike, 

& finding which presupposes the mode of excitation 
of the motoneurone by oorti impulses to be 
the same as that found for o routes by other 
authors®"*, 

Thus far in the study, eight interneurones have 
been ted, and the activity of ftve of them 
following physiological stimulation (toe-pad pinch} 
was increased by pyramidal stimulation, while three 
were inhibited. The of response of the 
interneurones fell Mone mueren groupe which will 
be described elsewhere at length. The implications 
of these results with respect to corticospinal control 
of movement will also be discussed elsewhere. 

Thanks are due to Drs. Karl Frank, Choh-luh Li, 
Cosimo Ajmone-Marsan, and Megars. Saxton Howard 
and Samuel Cooper for their help in various phases 
of this investigation. 

Rocne MunnrPT MORRELL 
61 Townsend Avenue, 
Staten Island 4, 
N.Y. 
May 1. 

1 Lloyd,'D. P. O., J. Neurophyriol., 4, 625 (1041). 
1 iraki, T., and Otani, T., J. Mewrophywiol., 18, 472 (1055). 
PCBs) G., Coombs, J. B., and Hocles, J. O., J. PAyeiol., 117, 431 


1 Frank, K., and Fuortes, il. G. F., J. Physiol., 130, 025 (1988). 
"Brodie D. Gu; Coombe, J. 8., and Heeles , J. O., J. Physiol., 128, 420 


., J. Physiol. , 130, 374 (1055). 
5 J. i ee 451 (1056). 

* L1, O. L., and Jasper, H, J. Physiol., 181, 117 (1953). 

* Fatt, P., J. Neurophysiology, V 20, No. 1 (1057). 


Differentiation of. Somatic and Autonomic 
Nerve Fibres in Tissue Sections 


of encapsulated and 

in glabrous skin 
and mucous membranes have been described by 
several workers)", and these have been 
confirmed recently in a study of the imnervation of 
selected regions of the oral mucosas in & number of 
mammals". In contrast, little attention has been given 
in the past to the nature of the nerve plexuses from 
which these terminations arise, and the investigation. 
has been extended to include this aspect of the 
problem‘. / 

Although the topographical features of the plexuses 
can be demonstratgd satisfactorily using routine 
neurohistologioa] methods, such as methylene blue 
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and silver impregnation techniques, oonsiderable 
difficulty has” been experienced in ieee Seong 
somatic myelinated fibres from those 
the autonomic nervous system. This can Prie 
to the inconsistent resulta normally obtained by these 
methods; for in silver impregnation of frozen sections, 
for example, while one section may show o 
staining for both the axons and the myelin sheaths, 
succeeding sections may stain quite differently and 
the distinction between the Getic and non- 
myelinated nerve fibres is lost. One is prevented, 
therefore, from these fibres for other than a 
short distance in the tissues, and from differentiating 
between finer branchings of myelinated fibres and 
those of the autonomic system. In addition, resulte 
&re.governed to some extent by the appearance of 
artefacta, which even when reduced to a minimum 
can by no means be discounted. It is thus 


difficult to establish a set of criteria applicable to © 


f p dcus nice 
In an attempt to stain &utonomio fibres constantly 


and selectively a method, first described by Champy! 


specific for sympathetic endings by reason of their 
association with adrenalin-like substances, and the 
technique applied to the innervation of the intestinal 
tract and various glandular structures, notably the 
salivary glands’. 

In oral mucous membrane, however, not only are 

ionic autonomic fibres demonstrated aa a 
succession of tiny black beads or fine linee, but also 
myelinated somatic ‘fibres show in marked contrast 
well-defined myelin sheaths with nodes of Ranvier. 
The fibre bundles of which the plexuses are 
are seen to consist of a mixture of both types of nerve 
fibre, and the perivascular plexuses and terminal 
nervous network are easily made out. Neither is 
there confusion between the latter and the fine ultra- 
terminal branches of the somatic fibres, for these 
do not appear to stain by this method. The nature 
of the differentially stained fibres has been confirmed 
by experiments on animals, i results 
indicating an extensive anastomosis of the terminal 
autonomic network across the mid-line, a feature 
which is being investigated more fully. 

In the present work the original staming solution 
formula has been employed, namely, & block of fresh 
tissue is immersed in & mixture of oamium tetroxide 
and sodium iodide for 24 hr: Thereafter instead of 
embedding in paraffin, as recommended’, the tissue 
is washed well in running tap water and stored for 
several days in 10 per cent neutral formalin before 
preparing frozen sections. The additional firation 
has been found to limit the diffusion of the contenta 
of fat cells, which are heavily stained by the osmic 
acid, and. this limitation is farther aided by the use 
of frozen sections. During mounting the period in 
xylol is reduced to & minimum, and although some 
diffusion may persist, it is not sufficient to detract 
from the clarity of detail, either for microscopic 
examination or photographio reproduction. In the 
event of overstaining this can be reduced by alternate 
immersion in 0-25 per cent potassium permanganate 
solution and Pal’s fluid. 

‘These observations, which are being published else- 
where in greater detail, suggest that this simple 
technique is a general nerve stain which gives constant 
resulta, and may prove & valuable additional neuro- 
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histological tool for workers in similar .flelds. A 
limited examination of other tissues by this method, 
for example, dental pulp and skin, pointe towards 
unequivocal results being obtainable. 
A. D. Dixon 
Department of Anatomy, E: 
University of Manchester, 
Berregi May 9. - 
Toth , and Palmer, H., Quart. J. Mioro. Soi., 95, 
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Aaaa, F. W.. Quert. J. Fay. Pkysiol., 40, 40 (1055). 


* Dixon, A. D., Pros. Anat. Soc. Gt. Britain and Ireland (in tho proes). 
Marc E Proe. Internat. Assoc, Dent. Res, Brit. Div. (iatha 


press, 
* Ohampy, O., J. Anat., Peris, 49, 333 (1913). P 
Fou Re Bull, Histol, Tech. Mioro., 99, 161 (1048). 
bra ponid, m and Ooujard-Ohampy, O., Ada Anel., 


weg qii. to transplant the CEdema 
Fluid rimental Inflammatory 


dema in Rats 
According to the literature, the materials suspected 
of being either the cause of, or an important partici- 
pant in, the different types of acute tal 
inflammatory œdema in animals include histamine, 
hydroxytryptamine, some peptides (for example, 
leukotaxine, eto., of Menkin!), spreading factors (for 
example, Duran-Reynals’, MoGovern?) the plasma 
protein permeability factor of Miles and Wilhelm‘, 
and also certain nucleic acid derivatives (Spector and 
pene The presence of at least the first two 
members of these substances in odema 
indased by poste ar extudi SPs weve Hin dc aw 
wu da A a Rove ol Bede as 
as in our laboratory. The histamine activity, for 
example, ranges from 2 to 10 pgm. in 1 mL of wmdama . 
fluid. 


An attempt was therefore made to tranamit acute 


- c€edema of the rat's hind-pew in sixteen experiments 


carried out with young rate of 120-150 gm. ; cadema 
was induced by testicular extract or a ‘bacterial 
hyaluronidase preparation. Details of the method 
of production and estimation of the edema induced 
by testicular extract have already been given’. For 
the bacterial preparation, ‘Hyason’ (Organon) was 
used in amounts of 75-150 T.&.U. to 0-1 ml. saline 
injected. Five to ten minutes after planter induction, 
the gross, acute (protein-rich) oedema fluid can be 
readily obtamed by puncture on the dorsal side 
where the clear fluid appears. After defibrmation ina . 
small test-tube with the aid of the puncture needle, 
0-1 ml. of the edema fluid is injected, within 2—4 
min., into the opposite hind-paw of the same animal. 

The released materials present in the standardized 
amount of 0-1 mL of the injected œdema fluid fail 
to induce noteworthy œdema. On the other hand, 
the significance of local factors could be demonstrated : 
a local refractory period (4-8 hr. in our experimenta) 
occurs after the acute inflammatory phase. Although 
the transplantation was seemingly effective in five 
out of the sixteen experiments, the presence of the , 
cdems-indueing material was responsible for these 
Positive cases, as demonstrated m controls in which 
a half or a third of the amount originally injected 
of testicular extract or bacterial hyaluronidase was 
able to produce remarkable œdema. The other 
eleven experiments were negative. 

The role of a theoretical inhibitor, present in the 
cedema fluid as a product of natural defence, was 
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investigated. Amounts of bacterial preparation were- 
dissolved (a) in the cdema fluid and (b) in saline, 
and were then injected simultaneously into the two 
hind-paws of the same animal No difference waa 
observed between the response of the two extremities 
in three experiments. 

Substances released after the injections are 
obviously involved in the production of wdema, but 
the presence of certain amounts of exogenous oxiema- 
inducing material is necessary to produce ‘regular’ 
œdema, despite the fact that released substances are 
present jn the possible endogenous form and oon- 
centration. In fact, if the preeenoe of injected 
odems-inducing material were unnecessary, and the 
liberated endogenous substances could act alone, 
then we could expect that edema fluid would be 
continuously transmissible. As we have shown, this 
is not the case. All the substances mentioned m the 
first paragraph could perhaps become ‘œdema- 
inducing’ if they were administered in excess amount 
or In excess volume. Naturally, there are species 
differences. . 

I suggest, therefore, that the uction of edema 
In the rat’s hind-paw, at least, is & primary function 
of the ourrently used odema-mducing substances. 

E. KELEMEN 
I. Belgyógyászati Olinio, 

Szeged, Hungary. April 11. 
1! Mankin, V., Seienos, 128, 527 (1958). 
1 Duran-Reynals,- F., Asn. N.Y. Acad. Sei., 58, 943 (1950). 
* MoGorem, V. J., J. Path. Bact., 71, 1 (1986). 
“HILA A- a0 Wilhioim, DoD Bri J: Sep: Pat., SOT aia aa 
* Spector, W. G., and Willoughby, D. A, J. Paih. Bec, 73, 132 
* Benditt, HL P., and Rowley, D. A., Seienos, 183, 24 (1958). 
' Kelemen, B., Aaa Med. Hungarica, 9, 125 (1950). 


A ‘New’ Kell Blood-Group Phenotype 


Durme the past year or more, Dr. Fred H. Allen, 
jun.^*, of the Blood Grouping Laboratory, Boston, 
has opened up the Kell blood-group system through 
the discovery of two antibodies additional to anti-K 
and anti-k, called anti-Kp* and anti-Kp>, which 
unquestionably define antigens in the Kell system. 
The former, he tells us, reacts with about two per 
cent of random bloods, while the latter reacted with 
all but 2 of 5,500. All bloods tested reacted with at 
least anti-K or anti-k and one of the new antibodies. 
In order to facilitate further investigation of the Kell 
system, Dr. Allen supplied certain laboratories, of 
which eurs was one, with samples of these two anti- 
bodies. Having these to hand allowed us recently 
to define & new Kell phenotype, namely, K —, k—, 
Kp(a—b—), in two sisters. The Kell phenotypes of 
the family are aa follows: 


é g 






E=, 


K- 
k+ 
Ka -—b+) 
These have been confirmed both in Dr. Allen’s 
laboratory and in that of Drs. Race and Sanger. 


The family is of Polish extraction. Te parente are 
second cousink. 


K- 
k- 
Kp(&—b—) 


K- 
K+ 
Xp(&—b4-) 


K- 
k- 
Xp(&—b-) 
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The itus had been transfused:in 1952; her 
blood contains antibodies of the Kell the 
exact specificity of which we have not yet been able 
to determine ; her baby, born in 1957, suffered from 
heamolytic disease of the new-born due to these anti- 
bodies, while she herself, given & bottle of K+, k+, 
Kp(a—b+), and a bottle of K—, k+, Kp(a—b+) 

blóod, suffered & severe reaction with jaundice and 
oliguria. Her K —, k—, Kp(a—b —) sister was trans- 
fused in 1954; ghe has no Kell antibodies. At the 
time of the origi transfusions, namely, in 1952 
and 1954, each sister received blood from two donors ; 
all four donors are K —, k+, Kp(a—b+). 

The ‘new’ phenotype is put on record to further 
the study of the make-up of the Kell system. 

Bruos Cnowx 
MARION Laws 
E Krgoko Karra 
Rh Laboratory, 
185 Notre Dame Avenue, 
Winnipeg 3, Canada. 
1 Allon, fun., Fred H., Proo. Sirth-Oang. Internat. Soo. Blood Trans., 
Boston, U.B.A. (1086). 
1 Allen, jun., Fred H., ani Lewis, Shella J,, Vor Seng. (In the prem) 


Differences in the Food of the Young and > 
the Adult Indian Mackerel, Rastrelliger 
kanagurta (Cuv.) 


Tuas problem of the food of fishes with ite varied 
engaged the attention of fishery biologists since the 
beginning of rue ont te The mackerel is 
Mora deis fish m both hemispheres. Several 

tionsi- have been made to our knowledge 
of the food of the Indian mackerel, Rastrelliger 
kanaguria, which contributes to one of the largest 
fisheries of India. AN these observations, except 
those of Chacko*, which are from the Gulf of Manaar, 
are confined to the west coast of India. According 
to these workers, mackerel is & noted plankton 
feeder, securing ite food by filtration. Chidambaram!, 
while observing the adult mackerel as plankton 
feeder, suggested the carnivorous habita of the young 
mackerel. Later, in a detailed account on the food 
of this fish, Bhimachar and George‘ observe that 
“the food of the young mackerel does not radically 
differ from that of the adult”. Pradhan’ has arrived 
at a similar conclusion regarding the food of mackerel ; 
but one will not fail to note from his observations 
that young mackerel leas than 89 mm. in total length 
are not ted in his material. 

In the course of the present Investigation, extend- 
ing for more than a year, 593 mackerel belonging 
to all sizæ ranging from 32 mm. to 248 mm. in total 
length have been collected from the Lawson’s Bay 
landings near Waltair, and their food contents exam- 
ined. From this is it became evident that 
mackerel of the size of 90 mm. and more in total 
length are plankton feeders, consuming large quant- 
ities of Protophyte (phytoplankton) along with some 
zooplankton. Further, it was noted that the adult 
mackerel is not an indiscriminate feeder. Though the 
proportions of the phyto- and zoo-planktonio elementa 
in the stomach contente of this fish are more or less 
in accordance with their relative abundance in the 
plankton, a sort of selective feeding (avoidance) 
exista at least with régard to such maoropianktonio 
forms such as meduse, ctenophores, salpe and 
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chastognaths. In the stomach contents of mackerel 
of gize-range 90-248 mm. total length, relatively 
little zooplankton was found and this oonsisted of 
the following forms: oo larval cirripeds, 
larval pelecypods, Lucifer, Evadne and larval 
crustaceans. : 

The food habite of juvenile mackerel ranging in 
-total length from 32 to 90 mm. are different. The 
stomach contents of these juvenile fish showed that 
fish larvwe (Anchoviella species) form their staple 
food, and this'is supplemented, by the planktonic 
sergestid, Lucifer. In rare cases, copepods and a few 
Protophyte were noted in the stomach contenta. 
These observations suggest that the juvenile mackerel 
are carnivorous and selective in their food habits. 

While making biometrical studies on some marine 
fishes of the Waltar coast, we have observed an 
allometrio growth in the alimentary canal of the 
mackerel. The relationship between the linear 
Measurements of the alimentary canal and total and 
standard lengths of the mackerel is plotted in Fig. 1. 
It is clear from the graph that the relative length 
of the digestive tract is greater in the adult fish than 
in the juveniles. It is interesting to note that both 
the change in the food habite® of the fish and the 
relative length of ite alimentary canal take place at 
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. the same total length of fish. It is very likely that 
- this change in the relative length of the alimentary 


canal of the mackerel is associated with the change 
m the food habita of the fish at about 90 mm. total 
-Wo thank Mr. E. Krishna Rao for his help in 
the statistical treatment of the results presented here. 
K. V. NARAYANA Rao* ' 
K. PAMPAPATHI Rao ' 
‘Department of Zoology, 
Sri Venkateswara Uni 
~ Tirupati, Andhra State. 
* : i à 
wed Mat address eui Marise Fisheries Resekrah Station, 
 Devancean, D. W., and John, V., Curr. Soi., 9, 46% (1940). 
K., Owrr. So, 13, 214 (1044). 4 
* Ohaoko, P. L, Proc. Ind. Acad. Sei, 90, 83 (1949). 
* Bhimaghar, B. B., and George, P. O., Pros Tad. Anm. Sob, 88, 108 A 


* Pradhan, L. B., Ind. J. Fisheries, 8, 141 (1956). i 


Quantal Responses to Mixtures. of Drugs 

Tse joint action of two drugs can be termed 
‘non-interactive’ if, when applied together, neither 
modifies the physiological action of the other that 
leads to the under consideration?. We have 
previously formulated the relation between dose and 
quantal response for the extreme forms of this type 
of joint action, namely, simple similar action’, in 
which the drugs act on the same physiological system, 
and independent action'.*, in which they .act on 
different systems. The relation for independent 
action allowed different degrees of correlation of the 
tolerancés for respective drugs; but the relation 
for simple similar action allowed only their complete 
positive correlation. We have now extended this 
work, first to cover types of non-interactive joint 
action intermediate between the extreme forms, and 
secondly, to permis any degree of correlation of 
tolerances for every form of non-interactive joint 
action. Since interactive jomt action can be formu- 
lated as a generalization of non-interactive1, the 
whole theory of quantal responses to mixtures of 
drugs is thereby unified. 

Our new general approach to the problem is to 
infer the conditions for non-response in the individual 
organism for every form of non- -interactiye joint 
action, and not as before to do this for independent 
action only. An outline of the more important 
Tesults of this approach is given below, and details 
of the investigation will be published elsewhere. 

Suppose that the relations between dose and 
response for the individual drugs are 
2, — €, + 0,logo, (1) 


z, = t, + 0, logay (2) 
where «,, c, are the amounts acting physiologically, 
and z,, z, are normal equivalent deviations. Let q be 
Hoe ae cosa ween ee ed 
the are ap together. The integrated 
fede normal Tabanan. with correlation oo- 
efficient p, gives a general equation for non-interactive 
jomt action, namely, 

a = [f t ot oxpl—(ut — 29 uo + ol 
: 3 2(1 — e) ) dude. (3) © 
where R is & region deflned by 

AG +O 4 yh t OW NA 1 (4) 


and 
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Fig. 1 


and yA: + 9. + hta < 1 7 (5) 
Heré & is the base of logarithms and v is a parameter, 
ranging from 0 to 1, measuring the degree of aimilarity 
between the ph actions of the two drugs. 
When y = 0, (8) is the equation for independent 
action thas we obtained before ; when y = 1, it is 
the equation for simple similar action. 

Fig. 1 shows m plan exemplary regions of the 
bivariate normal surface defined by (4) and (5), and 
is comparable to a figure we gave before! to illustrate 
the regions for independent action. For -Fig. 1, 
Tı = —2, m, = —]1, 0, = 4:5, 0, — 8 and h = 10. 
The boundaries of integration are the continuous 
lines marked with the corresponding values of v, 
namely,:0; 4 and 1. The regions of integration lie to 

left vf and below the boundaries. 

In the special case in which v — 1, and p = +1, 
(3) becomes : 
Awe - 99. + A^ — 9n. mts | (6) 


where z is the normal equivalent deviation óorrespond- 
ing to 1 —q. The equation that we put forward 
previously for simple similar action was (0) with the 
restriction that 0, — 0,. Equation (0) with 8, ~ 0, 
&ooounts for some data! on the joint action of oertain 
insecticides closely related chemically. 

This communication is lished by y permission of 


the Department of Scientific and Industrial Research. 
P. S. Hewiarr 
Pest Infestation Laboratory, 
Slough. 


R. L. PrAckwmTT 
Department of Applied Mathematios, 
University of Liverpool. 
June 18. 
|! Plaokett, R. L,, and Howlett, P. 8.. J. Roy. Statis. Sow , Ber. D. 
14, 141 (1952). 
1 PIaoketi, R. L., and Hewlett, P. 8., Aux. App. Biol., 38, ‘347 (1948), 
* Turner, N., Oonnecteut Agric. Hxp. Sta, Ball. Mo. 594 (1055). 
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:' Homoserine in Bleeding Sap of Pea Plants 


Ix a recent peper', it was shown by means of paper 
chromatography that in bleeding sap of pee plants 
5} weeks old, inoculated with effective strains of 
Rhisobium, some amino-acids and amides occurred. 


- The chief of these compounds proved to be aspartic 


acid, asparagine, glutamine and a substance giving 
a colour with ninhydrin, of which the Ry values on 
nearly all chromatograms with those 
of threonine. Only when using phenol/water as 
solvent was a somewhat higher Rp value found. 
The other solvents used were: ocollidine/water ; 
butanol/acetic acid/water ; propanol /water’. 

In an attempt to identify the spot, the following 
solvents were used: ‘Methyloellosolve’ (ethylene- 
glycol monomethylether)/water? ; methanol/water/ 
Pyridine’; tert.butanol/methylethylketone/water/di- 
ethylaminet*. Of these three solventa, only the latter 
produced for the unknown substance an Rr value 
deviating from that of threonine, as phenol/water did. 

By comparing a mixture of known amino-acids 
(including homoserine) with the substance on the 
chromatograms, and by adding homoserine to the 
bleeding sap before running the solvents, the unknown 
spot was finally identified-* as homoserine (an 
isomer of threonine). 

This homoserme was found for the first tme in 
1953 by A. L Virtanen and co-workers®* to be 
one of the princi free amino-acids (70 per cent 
ethanol-extract) occurring in pea plante. Later on 
it was found by Virtanen and co-workers’ to occur 
as such also in other plants (even in non-legumes) 
although in smaller quantities. 

The procedure described above proves that for 
chromatographical identification of amimo-acids in 
fluids of unknown composition, it i» imperative to 
determine Ry values in several different solvents 
(five at the least), before deciding upon the identity 
of & gpot. 

JANNY A. BAKHUIBS 


Laboratory of Microbiology, 
Agricultural University, 
Wageningen, 
The Netherlands. 
t ierti; So T., ent Bakbala, Janny A, Piani and Soil, 8, 254 


1 Bolmonnas, R. À., Helv. Gham. Acta, 33, 1966 (1950). 
1 Bender, A. I, Biochem. J., 48, xv (1961). 
i Batteli, R. E., Biochim. Biepls Ads, 10, M4 (1068). 
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* Mietünen, Jorma K., dun. Aosd. Sci. Fean., A, $, 60, 520 (1055). 
* Pfennig, N., Arok. f. Mterobiol., 94, 8 (1056). 


Abnormal Metamorphosis: in Saturniid 
Moths infected by a Microsporidian 


Davrations from the normal course of meta- 
morphosis in insects may be caused by parasitic 
infections^*. In studies on & mi of the 
genus Nosema, found in Hyalophora _(Platysamia) 
oeoropia and afterwards sub-cultured in Antherasa 
polyphemus and A. pernji*, seventeen of the many 
infected animals failed to hose normally. 
The most severely affected were adults of H. cecropia. 
They retained a number of pupal structures. The 
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. . Leaser effects were een in two 
A..pernyi pups that had been formed from infected 


s . 


results have shown that the paraaitè ap 


: parently 
upseta the endocrine balance in the host and this 


‘leads to a repetition of structures at Osis. 
Similar effects were produced by Piepho* in Galleria 
and by Wigglesworth’ in Rhodnius. Shey obtained 
localized repetitions over the sited” of implanted. 
corpora allata. Williama* has shown that adult male 
H. oeoropia have stores of corpus allatum hormone 
in moet tissues of the body, but in highest concentra- 


tion in the abdomen. Perhaps tissues damaged by- 


parasitic invasion release their hormone. Our Nosema 

. i8 often very unevenly distributed in the host, and 

though it is primarily a parasite of gub epithelium 
and a musole, ib will inv silk-glands, fat-body, 
Malpighian tubules, pericardial cells, brain and 
nerve-oord. Host cells become hypertrophied and 
their nuclei begin to disintegrate though the latter 


. are never actually invaded. Later, the oel walls 


-` "i may break down. 


ps Williams* oould find no juvenile hormone in adult 
7, females of H. oseropia or in adulta of either sex of 


“A. polyphemus. In our experiments both sexes of all 
three species have been metathetelic. Two A. poly- 
phomus adults were almost as affected as 
the H. oeoropia, but most of the A. polyphemus and 
all the A. pernyi were only alightly affected. Williams 
oould extract the in appreciable amounts 
from the abdomen only. In our experiments the 
abnormalities shown by the A. perngi, which is the 
least responsive species, were confined to the abdomen. 
A possible-explanation is that there is a 
STA of Juvenile hormone in the tissues of 
three gpecies in the fo ing order : H. ia-- 
A. polypherus >A.. oe iot 
? It would appear Williame’s results that there 
is algo a differencs between sexes, but we have seen no 
indication of such a difference. If our hypothesis is 
Correct, it means that the microspori 
sensitive indicator of juvenile hormone than Williame’s 
methods of extraction. An obvious objection to our 
explanation is that the corpora allate were present in 
the experimental animals. However, in view of the 
very localized effecta, it is unlikely that the corpora 
allata were simply over-active. An experiment to 
settle this doubt would be the removal of corpora 
allate, followed by infection with the mi idian. 
One metethetelio adult has in fact bean produced 
from such an allatectomized pupa, but we cannot 
draw any conclusions from an isolated result. We 
put on record because it is unlikely that further 
experiments can be carried ous in the immediate 
We have succeeded in infecting Saturnia pavonia, 
Arotia , Cerura vinula, Selenia bilunaria, Sphinz 
ligustrt, Pieris brassicas, Vanessa io and the blowfly 


idian is & more” 
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Odliphora erythrocpphala, but none,of them showed 
thése disturbances of hasis, ` * 
We are grateful to Prof. Carroll M. Williams for 
letting us have thë original infected H. oecropia. . 
E . L. H. FrsnaYsox 
G ` .. V. Ann, WALTERS 


1 Biripkland, H. H., Biol. Bull, 81, 303 (1011) 
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' Halorow, J. G., Matomal., 87, 122 (1054). — 
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Vernalization of Green Plants of a Winter ` 
` : t dtu i d 

SPRING cereals differ from winter cereals in their 
ability: to initiate ears immediately under'& favour- 
able day-length, without cold treatment of the seed. 
Unvernalired winter cereals will/eventually initiate 
ears, but even under the most favourable conditions 
this has nop been found to-óocur until 6-8 weeks 
after planting’. ‘Vernalization’ or cold treatment 
of the just-sprouted seed “before planting--will elim- 
inate this period of délay before ear initiation, and 
field studi certainly suggest that the growing 
plant ig also capable of-responding to cold treatment 
during.-this period*-*." However, direcb:evidenoe of. 
the response of the green plant of the winter cereal 
to cold treatment is scanty. (Possibly Gunar and 
Krastina' have evidence on this point, but this is 
not clear from the abstract available to me.) 

A prévious attempt’ at cold treatment of seedlings 
of ‘Petkus* winter rye had that~vernaliza- 
tion of the green plant might not be posible, but 
these expárimemte were carried out at very low light 
intensity; therefore, in 1955, using & . controlled . 
environment cabinet, the experiment was repeated, »_ 
using whole plants of various ages of an Australian .;* 
winter wheat, Winter Minflor. À 

Plants aged 2—44 days, previously grown aU, green- 
house temperatures never falling below 12? C., were 
treated-for 48 days ab a temperature of 8° O: (+ 1-57). 
Control plante were retained in the greenhouse. 


.Oontinuóus light, which is the most favourable 


regime for eventual flowering of unvernslized wiriter 
rye’, was maintained for both treated and control 
plants throughout. Growing pointe were dissected. 
before ahd after treatment (Tables 1 and.2). By-the’ . 
end of the'period of cold treatment the oldest-control 
plants (99 days) were already beginning eave 
y vege 
00: controls 
(Table 1). The increase during a ae. 
total number of primordia on main- _ 
shoot is shown in Table 2. the cold-treated plants 
grew miore-slowly than the controls, and older planta 
ments. .The longer apices and greater number: of 
primordia of.the oldest set of controls is due to the 
rapid increase in growth-rate of the apex after 
initiation!:. ` 
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HE -fact that the U.8.8.R. has been the first to 

launch successfully an artificial-satellite cannot 
enhance Russia's political prestige, for fundamentally 
politics had nothing to do with this scientific achieve- 
ment. We have no reason for believing that Russian 
politicians are any more scientifically trained than 
they are in the West. Neither does this brilliant 
piece of technology necessarily enhance the status of 
Russian scientista in the world of science, except 
perhaps among those who subscribe to the worship of 
priority in the world of scientific discovery. More- 
over, reports that some people in the Western 
. democracies, especially the United States, are 
expressing fear for the future of world peace 88 & 
consequence of this recent news should be treated 
with the contempt that it merita. This hysterical 
reaction is & clear symptom of the disease of 
lack of appreciation of scientific knowledge or its 
,"gnifleanoe, from which many people are suffering 
to-day. 

Apart from dosis E the efficiency and high 
standard of scientific research and technical achieve- 
ment in the U.8.8.R. (a demonstration unnecessary 
to men of science, but possibly of use to many ill- 
mformed politicians), the most significant feature of 
this inpident is that it reveals how much Russian 
scientists enjoy financial support, privilege and 
prestige to a degree much higher than is accorded 


_ to ther ooleagues in moet of the democratic 


aos 


countries. 

It is not good for science in general that the 
Russian achievement should be looked upon as & 
political set-back for the West; neither should 16 be 
credited to the U.S.S.R. that she has won & race 
againgt the United States. Science flourishes in an 
atmosphere of encouragement and respect; racing 
for priority does little or no good. The search for 
the truth in its own materialist. way should be the 
main objective of science; that is, dispassionate 
‘discovery. But in an age of science and technology 
our men of science must play a more active part in 
controlling and guiding the social applications of 
their work. This cannot be done while men of 
science are treated by too many people in authority 
as hens 'in a battery—producing ‘eggs’ for the use 
‘of other people and with little or no say in their 
disposition. 

Accusations have already been, made ‘against 
Western politicians and Service authorrties that they 
have impeded scientific research. This may well be 
true. It is certainly true that Service ‘brass hats’ 
tend to condescend to scientista, sometimes even 
treat them with contempt; this is due to their lack 
of knowledge of science. (It is reported that on 
hearing the news of the Russian achievement, one 
senior man in the Services retorted that anybody 


could launch & hunk of iron into outer space. 
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A member of Parliament commented: ‘If the 
Russians like to squander untold millions of pounds 
on moonshine, then that’s their funeral’. The 
sincere man of science is dedicated to his work, and 
in such & vocation encouragement and, above all, 
respect must be accorded to him by all and sundry. 
This cannot be, however, in a community where the 
attitude towards science is one of using it as & tool 
for political and diplomatic intrigue. Neither can 
men of science be expected to give of their best when 
they are treated with condescension or are controlled 
by people who do not understand what they are 
controlling. 

Often enough recently we have lstened to pleas 
that men of science, especially those in industry and 
government concerns, should be able to see clearly 
before them a seat in the board room or among the 
hierarchy of councils ; and, indeed, some of our most 
successful industrial firms now ensure that the 
scientists on whom they depend so much shall be 
offered all the prospects that any other efficient man 
may reasonably expect. 

But among the lay public, this attatude ia still very 
much lacking. Indeed, there are still too many 
people prone to condemn the scientista for all the 
world’s ills and far too many who openly boast of 
their lack of knowledge of science and ite social 
applications. It ahould be no cause for wonder that 
there is a shortage of scientists or that there is so 
much apathy and lack of interest in things scientific 
in any community where the moet important schools 
are encouraging the majority of their best scholars 
to take up politics, diplomacy, business, eto., or even 
enter the Church, with & background of political 
history, economice and the arta but with little or no 
training in acientiflo method or appreciation. Perhaps 
the democratic countries, especially Britain, will 
show signs of improvement and ability to take their 
lead in world affairs when the superior attitude of 
politicians and Service authorities is undermined or 
modified, when more headmasters in our schools are 
expected to be trained scientists rather than his- 
torians and classicista, and, above all, when the public 
EARE IE AEE A a re pan 

as (to use the all-too-common ugly sppellations) 
*back-room boye’ or ‘boffins’. 

There is no such thing as communist science as 
distinct from capitalist or democratic science; but 
there are Russian scientists, and some of them are 
to be congratulated on this recent brillians addition 
to knowledge and achjevement. In other countries 
it might now well be conceded that men of science 
should be given every conceivable encouragement, 
which includes higher status and respect ; and those 
States which subject scientific research to false 
economies should deeply ponder the wisdom of such 
a policy. (Bee also p. 734 of this eue.) 
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THE BALANCE OF GOVERNMENT SCIENTIFIC RESEARCH 
IN BRITAIN j 


, | ‘HE forty-first annual report of the Advisory 
Council for Scientific and Industrial Research 
(see p. 726 of this issue) is the last to be prepared 


under the arrangements for administering the 


difficulty of selecting the most profitable programmes 
on which the available resources can be employed. 
As the Advisory Council reminded the Chemistry 
Research Board, the Department has not, and prob- 
ably never will have, sufficient resources to carry out 
all the research work which might with advantage 
“be undertaken. An executive body may be better 
. equipped to terminate investigations which have lost 
their original importance : it is by no means certain 
that it will be any the better able to select the best 
projects or to discriminate soundly between the 
various projecta or activities. 

“Nor is it certain that an executive body can con- 
tribute more decisively to the critical problem of 
securing that adequate resources are continuously at 
the disposal of the Department. The Advisory 
Council, in the present report, in admitting that ag 
a Oouncil ib is anly concerned with a relatively 
limited field and is not in a position to judge the 


relative strengths of claims for Government expendi.. 


ture, or for the nation’s scientiflo man-power, on 
civil and on defence research, seems to lean over 
backward in toning down a peaeage in last year’s 
report. It now comments that, while the Council 
- has pressed the claims of the Department’s work 
upon the Privy Council, it is discontented rather 
than intensely satisfied with a situation which is 
easily remediable by the allocation of additional 
resources. It deplores the slowing down of the 
Depertment’s programme of planned expansion 
caused by the reduction of £150,000 inthe 

ment’s estimated net expenditure for 1956-57, and 


urges very strongly the very early resumption in full’ 


of the Deparfment’s building plans; but it does not 
point out sufficiently strongly the serious effect of 
such interruptions in the work of & scientiflo depart- 
ment. A 

What needs to be emphasized is that Britain may 
have to pay a very high price indeed for the inter- 
ruption to a planned scieńtiflo programme by 
economies that are in themselves relatively trifling. 
The benefits to be reaped from the Department's 
expension are long-term in character and not avail- 
able for some time after the planned expension is 


complete. Only something much more serious than 
is -disclosed in the Advisory Council's report can 
justify the interruption in that expansion necessitated 
hy the reduction in the Department’s own vote, the 
postponement of its "building projects and the 
reduction in the provision in the Ministry of Works 
votes for services to the Department. Once the 
Planned expansion is approved, the resources for its 
completion should be made available and secure 
against anything except the gravest of national 
emergencies. 

The position and authority of the Lord President 
of the Council, aa the Minister generally responsible 
for the supervision, if not co-ordination, of the 
scientific effort of the nation, and more especially its 
research effort, are involved in this matter. That 
responsibility has been somewhat curtailed by the 
transfer to the Prime Minister on April 2, 1957, of 
his functions with regard to nuclear energy by an 
order made under the authority of the Ministers of 
the Crown (Transfer of Functions) Aot, 19460. The 
same point arises, moreover, in respect of three o&her' 
matters which are discussed by the Advisory Council 
in this report. 

The first of these is that of the various kinds of 
scientific grant made by the Department, in which 
several changes of policy have been made durmg the 
in regard to these schemes by its Scientific Grante : 
Committee and its Nuclear Physics Committee. The 
soope of the Depdriment’s Special Research Granta 
scheme is now being extended to cover grants for the 
purchase of-special equipment when it is required for 
the efficient conduct of a general line of research by 
& team deserving of special support and not only, aa 
now, when it is required for a particular research 
project of exceptional timeliness and promise. More- 
over, the Department is now +o take over the 
responsibility for making postgraduate awards in, 
science and technology made at present in England 
and Wales by the Ministry of Education and the 
local education authorities. 

The responsibilities arising from this decision will 
be greater in view of the expansion in scientific and 
technological education on which the Government has 
also decided, and, like the extension of the scope of- 
the Special Research Grants Scheme, their efficient 
administration requires close co-operation with the 
universities themselves. The Scientrfic Grants Com. 
mittee has already undertaken a thorough review of 
its selection procedure for maintenance awards, and 
in doing so entered into close consultation with the 
Committee of Vioe-Chanoellors and Principals. The 
Advisory Council believes that in consequence a 
procedure has been worked out which should not 
only give satisfaction both to universities and other 


a 
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instita&ioria and to individual applications, but should 
aleo make the best use of the time of the members 
of the Committee and the other scientists who assist 
the Department in this task. - 

This review Btrengbhened a growing opinion that 
the existing division between & Beientiflo Grants 
Committee and a Nuclear Physics Committee was 
not the most suitable arrangement under current 
conditions, and the Counsil decided accordingly to 
separate responsibility for the maintenance allowance 
and senior research award schemes on one hand from 
that for the scheme for special researches, including 
nuclear physics research, on the other, and to set up 
in place of these two committees a Postgraduate 
Training Grants Committee and a Research Grants 
Committee. The decision is obviously sound, if only 
because it should promote the apportionment of 
research effort between the different flelds. It is the 
high oost of nuclear physice research which has led the 
universities to look to the Department for assistance 
in this field. As the Advisary Council remarks, the 


heavy and largely unpredictable cost of running large’ 


maohines for acoslerating nuclear particles has made 
it diffloult to provide for them from the universities’ 
quinquennial budget ; but although the Department 
hes made an exception to ite normal practice of 
limiting grants to the initiation of research, the 
position. haa been reviewed, again after discussion 
with the University Granta Committee. The Depart- 
ment will continue to provide support on & year-to- 
year basis, but the support will be limited to the 
maintenance of the machines and the provision of 
technicians and oost of electric power, cooling water 
and refrigerants required to produce & beam of 
particles. 

is eo E 
of the Department touches that of the University 
Grants Committee, and the importance of ensuring 
that ab some point m the national administration it 
should be possible to obtai a oonspectus of the dis- 
tribution of the nation’s research effort and of the 
resources available. It would appear, for example, 
that this year it has only been possible to make all the 
scientific grants, recommended by the Counsils’ two 
committees as justifiable on account of their timeh- 
neas and promise, because of savings on activities 
elsewhere in the Depar&ment. Further, since the 
Lord President's office ia exceptionally well placed to 
obtain the necessary conspectus of resources, it would 
seem more logical to extend his responsibilities rather 
than curtail them. Nuclear research, for example, 
-may well be even more closely interlocked with the 
research work of the universities, as well as with 
industrial research, as the development of nuclear 
energy proceeds, and no review of the national 
research effort and resources can ignore what is being 
done by the Atomio Energy Authority. 
. This is & matter which could well engage the 
attention’ of the new Council, though the prime 
responsibility lies higher up. There is, however, 
closely concerned. One of the Department's major 
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granta was £230,000 to the University of Manchester 
towards the cost of the radio telescope under erection 
at Jodrell Bank and of the current programme of 
radio-astronomy. Now it is learnt that the estimate 
of £489,616 in May 1953 is likely to be exceeded by 
more than £250,000. This project is regarded as of 
such scientific importance that the Advisory Oouncil 
has recommended & further Government grant of up 
to £180,000 to help meet this deficit; bub in the 
meantime the Public Accounts Committee has 
strongly criticized the lack of oontrol of this 


This is not the place to discuss the matter in 
detail, but it does illustrate a major difficulty in 
scientific projecta in a rapidly developing fleld. Fine 
judgment is required if full advantage is to be taken 
of continuous scientific advances whioh are made 
during the progrees of & building project extending 
over the better part of a decade; but the Department 
of Scientific and Industrial Research ia criticized 
quite reasonably for not watching the actual expendi- 
ture more closely. The Committee of Public Accounts 
makes the sensible recommendation that, in future, 
when Government departments entrust substantial 
grants +o universities for speoifio purposes, they 
should seek the advice of thé University Grants Com- 
mittee on such matters as definition of contracts, 
establishment of university sub-committees respons- 
ible for the execution of the project and any other 
measured necessary to control and supervise capital ' 
expenditure. 

This recommendation seems +0 indicate that this 
lapse has nob stimulated fresh criticism of the 
University Grants Committee itself. On the con- 
trary, earlier in this same report, the Committee of 
Publio Accounts, commenting on the Treasury 
Minute of January 81, 1957, and welcoming the 
extent to which the Treasury has sought to moet ita 
wishes in regard to non-recurrent grants to the 
universities, recommends that the new arrangements 
for control of the of such grants should 
be given a three-year trial. It is to be hoped that the 
argument which the Committee of Public Accounts 
has maintained for a full decade has been brought 
to & satisfactory issue without invading university 
autonomy. It might, however, be well worth while 
for the new Council for Scientific and Industrial 
Research to give some attantion both to this question 
of accountability generally, as well aa to its own rela- 
tions with the universities, and to the allied question 
of ensuring that expenditure on scientific projects once 
sanctioned is not liable to reduction by passing calls 
for economy in general. 

The other two matters also both relate to the dis- 
position of the Department's resources. The Depart- 
ment has now been made responsible for the National 
Science Lending Library and is to take over the 
administration of the nucleus scheme. The Advisory 
Council agrees that such responsibility oan appro- 
priately be given to the Department, but it rightly 
points out that the development and maintenance of 
such an institution should not be expected +o fall 
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on the Department’s present resources for research. 
There is no indication that the Government has as 


yet allocated any resources for the new library, nor 
does the Advisory Council refer to the related matter 
of a National Reference Library for Science sand 
Technology, which was no leas strongly recommended 
by the Advisory Council on Scientiflo Policy. The 
two projects are intimately related, and unjustiflable 
squandering of precious resources is inevitable if both 
projects are not planned and developed simul- 
taneously, or indeed if they are not planned as“part 
of a Science Centre. 

The exchange of an advisory for an executive 
body will scarcely be worth the effort if the new 
Council is unable to make strong representations to 
the Government on the futility of such parsimony, or 
to direst attention to the great advantages whioh 
will result from prompt action on the recommenda- 
tions of the Advisory Council an Beientifle Policy. 
Although the advice of the latter body has so fer 
been disregarded, the new body could urge a freah 
point of view on the Government, and is at least 
entitled to protest, alike at the failure to provide 
the Department with the resources required for the 
scheme now approved by the Government and at 
the waste inherent in the Government’s proposals. 
Already, aa this report shows, the preliminary plan- 
ning is making some demands on the resources of the 


Department's Intelligence and Information Division, — 
although the Russian Literature Centre which ıb is 


proposed to: create as the first instalment of the 
National Scienoó Lending Library appears to be in 
line with recent activities of that Division. 

A large proportion of the work of that Division is 
now oonoerned with social and economic’ matters, 
such as human factors in industry, automation and 
the study of industrial operations ; and the reference 
to social and economic research in the Advisory 
Council's report raises the question of the appdrtion- 
ment of the Department's resources in thet fleld, as 
distinct from industrial research in the usual sense of 
the word or research in the physical or biological 
soiences, pure and applied, with which for long the 
Department was exclusively concerned. The bearing 
of such effort on industrial productivity ia not ques- 
tioned, but it would be appropriate to have some 


picture of the national expenditure in shia field ; 


there is no olue in the Department’s report as to the 
magnitude of even its own expenditure in this coon- 
nexion. Some of the work is obviously being done 
by the research associations, but although it may be 
diffouls to gain an exact idea of the total effort, 
- some approximation is obviously desirable. It ie 
soarcely dignified for it to be unknown, in view of 
the help that has oome from the United States 
under Conditional Aid ; and the termination of that 
Aid m 1956, to which the Advisory Council refers, 
makes i$ the more desirable to estimate the magnitude 
of our effort, if only as a basis for judging the sound- 
ness of the Advisory Council's proposals for further 
investigations both on human relations in industry 
and on individual efficiency in industry. The Advisory 
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Council has already reviewed the position and sug- 
gested discussions with the Medical Research Council, 
which wea jointly responsible for setting up the two 
committees. It has also appointed a Committee on 
Economics ‘and Industrial Operations, with Prof. 
E. A. G. Robinson as chairman, to keep under 
review the work in progrees in the Economics Section 
and Industrial Operations Unit of the Headquarters 
Intelligence Division, to examme current and future 
requirements covering the general study of industrial 
operations and the economic factors pro- 
ductivity, research and the application by industry 
of the resulta of reeearoh, and to make recom- 
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- mendations for work in these fields to be undertaken 


or supported by the Department. : 

This is a large question on which the new Council 
clearly must take early decisions as to general policy 
and programme ; but the time appears to be ripe for 
consideration at a higher level of the nation’s effort 
in this fleld and how far ıt should fall within the scope . 
of the Department. A strong case could be made for 
entrusting the responsibility for social and economic 
research to an independent body, in the same way 
that medical research is the responsibility of the 
Medical Research Council and agricultural research 
of the Agricultural Research Council. This is not to 
suggest that the Department should not undertake 
such research: it is too closely interlocked with the 
broad question of productivity and of ensuring the 
effective utilization of the resulte of scientific research 
for a sharp distinction to be made. Nevertheless, 
some caution and forethought appear to be called 
for, just as they are in the fleld of education, to 
which also the Department makes an important con- 
tribution, notably through the research associations. 

There is, of course, a considerable variation 
between the research associations in this respect, 
which in turn is reflected in their varying status and 
their experience in obtaining support from the indus- 
triea they serve. Nor is it simply a matter of whether 
the industry has its own tradition or practice of 
research, or whether ib tends to lean heavily or 
exclusively on the research association. The educa- 
tion of an industry in the application of science does 
not proceed simply through the supply of research 
results or of trained scientista—the latter being an 
important aspect of the research associations’ con- 
tribution to higher technological education. It is a 
matter also of the staffing of the industry at ita higher 
levels with men competent to saseas the significance 
of scientific and technical advances for the processes 
and producta of the industry—a matter which goes 
far beyond the supply of information or of ecientista 
and technologists. 

What is increasingly essential m that a continuous 
review of the functions of the Department should be 
undertaken in relation, not simply to the country’s 
effort in research generally, including medical ‘and 
agricultural research as well as university research 
and social and economic research, but equally to ite 
contribution to technological education, the traming 
of scientifico and technical man-power, and information 
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services, productivity and the like. For this task the 
Lord President of the Council and his office occupy 
a key position, as appears from a survey made by a 
study group of the Royal Institute of Public Ad- 
ministration recently published under the title ““The 

tion of British Central Government, 1914— 
1956”. The chapter òn scientific research in that 
volume brings home, however, just as emphatically 
as the valedictory report of the Advisory Council for 
Scientific and Industrial Research, that the over- 
riding need of the moment is for some authority 
competent to hold in broad review the nation’s effort 
in these varied but related flelds, to assess the sig- 
nificance of the recommendations of the various 
councils and to keep the distribution of the available 
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- resources in balance with the varied needs; it must 


also be strong enough to present the claims so that 
they receive full consideration in relation to those of 
defence, social services and the other seotors of the 
national life. Much of this oould be done by the 
Advisory Council on Scientific Policy or through the 
Lord President if the existing powers and respons- 
ibilities were discharged in their entirety. On the 
evidence of the present report from the Deperiment of 
Scientific and Industrial Research, it can no longer be 
pretended that the existing arrangement is satis- 
factory. While the activities of the new Executive 
Council for Scientific and Industrial Rese&rah will be 
followed with interest and goodwill, it is clear that 
the Department cannot be expected to make ita full 
contribution to the national welfare and +o industrial 
advance unless this lacuna is made good. There 
should be, && Cabinet-level, the means for asseasing 
accurately the Department's work in relation to other 
effort calling for scientific and technical resources, 
competent to secure & reasonable balanoo, and g&rong 
enough to ensure that the resources made available 
for such effort are both adequate and undisturbed. 


+ 


DEVELOPMENT OF INDUSTRIAL 
` CHEMISTRY 


A History of Industrial Chemist 
By Dr. F. Sherwood Taylor. Bp. xvi+467 4-22 
plates. (London: William Heinemann, Ltd., 1957.) 


30s. net. 
TO e gutline in moderate compar of sho 
and development of industrial chemistry 
Widornidable tack entailing ù balanced eutvey af a 
vast and complicated fleld in which pure chemistry 
and applied chemistry, both in a state of almost 
explostve expansion, are inextricably interwoven. 
Suoh a task could be undertaken successfully only 
.by a writer of the exceptional calibre of the late Dr. 
Sherwood Taylor, in whom a scholarly outlook, a 
facility of expreasion, and a profound knowledge of 
the historical, theoretical and industrial aspects of 
chemistry were so err blended. 
the eighteenth oentury there 


the application of chemical knowledge ; but from the 
middie of that century onwards the liaison between 


these two aspects of chamistry has grown ever closer. 
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That is why the author found himself compelled, as 
the work progressed, to devote an increasing attention 
to the history of chemical theory 

The character of à book of thia kind i$ perhaps 
determined as much by the arrangement of the 
material as by selection and emphasis. In the present 


eleven chapters of Part 1 are devoted to a considera- 
tion of important materials and processes, including 


applied chemistry, some of the main heads being 
scientific chemical jeer gers 1788-1800, the rise of 
theoretical chemistry, industrial organic 
cherry, Doe. the discovery of the chemical 
elements, the road to nuclear power, the arrangement 
of molecules, eleotrochemioel industries, the condi- 
tions of chemical reactions, and industrial gas- 
reactions. 

The book is thus in effect a compact encyclopmdia 
of the subject, written, however, in a lucidly flowing 


use it as & handy vade macum from which, by virtue 
ofa ive index and a classified list of more 
than two hundred works of reference, he may gain 
more detailed mformation upon any matter ofa 
historical, theoretical, or industrial nature in which 
he is particularly interested. 

A high standard of accuracy is maintained through- 
out, and the matter is well up to date; but a few 
of the many points which naturally invite aritical 
comment in & work of this wide scope may be 
mentioned. Although the author justifiably emphaa- 
izes principles rather than men in this treatment, he 
might well have given some credit to Glauber as an 

pioneer of applied chemistry. Inter alia, 

Glauber obtained ooal-ter distillates as early as 1648, 
well in advance’ of Becher and Searle’s "patent for 
ing pitch and tar from coal in furnaces as early 

aa 1681”. It is somewhat also to find no 
mention of John Clayton and his remarkable experi- 
menta (of which detailed gooounta exist) with coal 
feet pa ean ee although it is stated that 

‘several ns seem to have experimented with 
coal gas the [seventeenth] century". 

Pete yey ee ties e acini 
on p. 222 purporting to be illustrations of crystals 
were described in my hearing many years ago by 
an irate sterecchamist as “recurrent bow-windowed 
monstrosities”. Moreover, ib may be pointed out that 
“the sodium ammonium salt of racamio acid”, which 
i forms mono- 


The profuse ~ illustrations range from beautifully 
reproduced engravings after Agricola, Erckaer, Birin- 
guccio, Braunschweig, and still earlier sources, to the 
dernier ort represented by the frontispiece of the 
Windscale plntonium-producing factory. The type, 
peper, and format are excellent, and all concerned 
are to be congratulated on producing this attractive 
and valtéble: volume at Bo mioderate: a price: 

. Jous Reap 
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NEUROPHYSIOLOGY AND THE 
INTRACELLULAR TECHNIQUE 


uu ney lee of Nerve Cells 

John Oarew Ecoles. Pp. xi4-270. (Balti- 
og Md.: The Johns Hopkins Press, 
5.75 dollars. 


HIS book, based on the Herter Lectures delivered 

at the Johns Hopkins University, presents the 
latest development of the fundamental work by Prof. 
J. C. Eccles and his colleagues at Canberra on the 
properties of motoneurones as revealed by the mtra- 
cellular technique of electrical recording. His earlier 
book, “The Neurophysiological Basia of Mind" 
(Oxford University Press, 1953), was written for a 
broad circle of readers. The new book is something 
of & supplement for neurophysiologiste, a thorough 
exploration of the properties of the membrane of the 
motoneurone cell body in terms of ‘inside’ records. 
The four leading chapters are devoted, to this task, 
the two remainmg ones to a discussion of recent work 
and current ideas in neurophysiology. 

The motoneurone cell body, some 70u across, is 
penetrated by the tip of a glass capillary 0-5. in 
diameter and filled with an electrolyte. In these large 
cells, situated in the ventral horn of the spinal cord, 
the wound is reasonably well sealed by the oell 
membrane, which closes up around the capillary so 
that reflex excitation and inhibition can be studied in 
terms of potential changes across the cell body. Bome 
excitatory changes, especially long-lasting ones, are 
presynaptic and are thus not accessible to this tech- 
nique, whereas others are determined by events in the 
cell processes or dendrites and only indirectly reflected 
in the cell body. Intracellular recordmg is therefore a 
technique for studying the ‘effector’ end in the chain 
of eventa, rather than all aspecta of central nervous 
excitation. However, bearing this limitation in mind 
it has proved a fascinating tool. This approach 
originated with the Canberra group, and they have 
followed it up with outstanding skill. 

Their most important generalization, since con- 
firmed both for motoneurones and many other cells, 
still remains the discovery that monosynaptio reflex 
excitation depolarizes the cell along & characteristic 
curve, whereas inhibition drives the membrane back 
towards its equilibrium potential or even hyper- 
polarizes it. Theoretically, inhibition could also be 
obtained by exceasive depolarization, and this case 
has been described elsewhere with cerebellar Purkinje 
cells, but apparently the characteristic responses 
found by Eccles and his colleagues are common for 
many types of nerve cells. 

The book opens with a thorough account of the 
electrical properties of the cell membrane, as measured 
by themselves and others, and then proceeds to a 
presentation and discussion of the resulta obtained 
with double-barrelled microelectrodes. One barrel is 
used for changing the level of membrane potential 
by electrophoretio injection of anions or cations, 
. while the other records the membrane potential and 

the affects of reflex excitation and mhibition. These 
difficult and glalfully conducted experiments are algo 
hard to interpret in physicochemical terms, but 
nevertheless represent an approach to the problem 
that had to be carefully explored. They gave very 
valuable formation on the generation of an impulse 
or spike in relation to level of membrane potential. 
Both excitation and inhibition will be found analysed 
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in the book from these points of view. The funda- 
mental line taken is that excitatory or inhibitory 
synaptic mediators or tranamittor substances initiate 
the flow of ‘ions, culminating in the excitatory or 
inhibitory changes of membrane potential studied. 
The rhythmuc discharge of spikes is found to emanate 
from the region around the excitor axon hillock of the 
motoneurons, which seems to be specialized for the 
emission of signals down the axon. -~ 

The expermental work presented in this book has 
required not only skill but also patience and industry 
far beyond the ordinary. It is a pioneer effort 
rewarded by real insight into the electrical properties 
of nerve cell bodies and it has stimulated much 
research in many other centres throughout the world. 
Prof. Eooles does not shun. discussion, so that the well- 
informed student of the central nervous system will 
find much more in the book than the presentation of a 
new line of approach to the physiology of nerve cells. 

RAGNAR GRANIT 
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THERMODYNAMICS AND THE 
STRUCTURE OF MATTER 


Thermodynamics and Statistical Mechanics 
By A. H. Wilson. Pp. xv+495. (Cambridge: At 
the University Press, 1957.) 50s. not. 


HERMODYNAMICS and statistical mechanics 
are oommonly treated as separate subjecta. 
They are, however, so closely connected that there is 
great advantage in treating them in a single book, 
a8 is done here. Six of the fourteen chapters are 
devoted to development of the fundamental theory, 
and the other eight to various applications. 
In the first 


dynamics is & subject that is much easier to apply 
than to develop. Its historical development, which 
haa happened in an illogical order, has added to the 
difficulties. Accounts of the first principles of 
thermodynamics are therefore often confused, and 
contain concealed assumptions or even circular 
argumente. Dr. A. H. Wilson has here given a clear 
account of the classical with all the assump- 
tions precisely stated. But the classical development 
of thermodynamics, however well described, is not 
T logically satisfying ; in the fourth chap- 

, therefore, Dr. Wilson describes Carathéodory’s 
dh approach. Readers may choose, therefore, 
between the more logical approach of Carathéodory, 
and the less abstract one of the classical method ; 
but there would be advantage in reading both 
accounts. 

Chapter 5 discusses the foundations of statistical 
mechanics. As with thermodynamics, this is the most 
diffüloult part of the subject ; application to a particu- 
lar problem is simple by comparison. There are 
several possible methods of approach. Dr. Wilson 
startas by considering quantal systems; his funda- 
mental assumption is that the value of any dynamical 
variable of a macroscopic system is obtained by takmg 
the average of the variable over all the possible 
stationary states of the system. The relations of 
temperature, entropy, eto., to the energy-levels of 
the system are then developed. Use is made of 
Stirling’s theorem, but Dr. Wilson is careful to point 
out the problems and difficulties involved in this. 
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of avoiding the use of Stirling’s theorem and to the 
fundamentally different approach of Gibbs. Classical 


statistical mechanics is then derived aa a limiting- : 


case of quantum statistical mechanics. 

Chapter 6 gives applications of the formule 
previously obtamed to blems of specific heat, and 
to systeme obeying the Fermi-Dirao or Hinstein—Bose 
statistics. ; 

In Chapter 7 there is a return to fundamentals 
with an excellent account of the third law of thermo- 
dynamics ; the nature of the underlying assumptions 
and of the experimental evidence is carefully stated. 

The remaining seven chapters are devoted to 
applications of the theory. The possible applications 
are so many that only a selection oen be made, and 
no doubt some readers will be disappointed that their 
particular interest.is nob dealt with. However, the 
majority will consider that Dr. Wilson bas made & 
reasonable choice. He has described some of the 
subjects of & wide general interest to physicists and 
physical chemista, suchas the theory of imperfect 
gases, vapour pressures, i chemical equili- 
brium, solutions, and electrolytes; and has also 
discussed same of the more recent problems, which 
are not discussed in the older books on statistical 


; but though self- 
contained, it is not a book for the beginner, who 
would be well advised to start with one of the more 
elementary treatises on the subject. .In the words 
of the author, it treets elementary matters from an 
advanced point of view and is suitable, therefore, for 
the student who has a basic knowledge of the subject 
and is anxious to put it on & sound logical foundation. 
Those engaged in research in one of the specialized 
topica dealt with will also be glad to consult it. 

m A. F. DEVONBHIBH 
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CHEMISTRY OF CO-ORDINATION 
COMPOUNDS 


The Chemistry of the Coordination Compounds 
Edited by John C. Bailar, Jr. (American Ohemicel 
Society Monograph Series, No. 131.) Pp. x+8384. 
(New York: Reinhold Publishing ion ; 
London: Chapman and Hall, Ltd., 1956.) 1485. 
net. ' - 

recent years interest in the theory of oo-ording- 
tion and co-ordination compounds has developed 


application to many types - 1 
Even to those not intimately acquamted with 
the subject, the use of organic precipitanta for 
metallic ions will surely be familiar. This, how- 
ever, representa but one small fraction of the 
application of co-ordinating agents. It could be 
claimed that, in some measure, the Werner theory of 
co-ordination published about sixty years ago -is the 
guiding principle of our modern theories of acidity, 
basicity, hydrolysis, etc. To-day, applications of. 
co-ordination theory are found in the use of oo- 
ordinating agents for the extraction of metals from 
their ores, in electroplating, in catalysis of reactions, 
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cel or organic, but 


organic, physi : 
&uthoritati source book hag been an obvious 


itative 
disadvantage. 

The editor of the present volume has clearly - 
nized this need, and, wisely deciding that the : 
was too great for one man, has produced & most 
' comprehensive work to which twenty-four authors 
have contributed. The volume is published as one 
-of the American Chemical Society’s Series of Chemical 

(M . In the first section of the book the 
editor and Dr. D. H. Busch give & general survey of 
oo-ordination compounds, the excellent documenta- 
tion and style of which set the standard for the 
,remainder of the volume. ‘Three very interesting 
sections follow. In the first of theee the historical 
development of the co-ordination theory is covered, 
and the following two embrace modern developments, 
with emphasis on the influence of the electrostatic 
theory and electron pair bond on the structure of 
co-ordination compounds. Other topics covered 
include chelation, and the theory of heterocyclic 
ring formation involving metal ions, with & separate 
section on large rings, the stereochemistry of oo- 
“ordination numbers 4, 6 and leas common numbers, 
isomerization of co-ordination oompounds, the 
stabilization of valency states by oo-ordimation, 
theories of acids and bases, amphoteric ands 
as lied to complex substances and com- 
po that is, complexes in which the metal atoms 
are linked through bridging hydroxyl groupe. Special 
features include a study of the isopoly- and hetero- 
poly-acids, co-ordmation compounds of metal ions 
with olefins, the metal carbonyls and nitrosyls and 
agonie ee Topan 

erhaps the section which illustrates most clearly 
the extent of the subject, and the comprehensive 
nature of thia volume, is that describing the physical 
methods employed for jhe investigation of co- 
ordination compounds. To say that these are 
numerous is an understatement : they mclude X-ray 
and electron diffraction, tracer techniques, dipole 
Moments, magnetic measurements and dialysis and 
electrolytic transference, apart from those which are 
more familiar. In a more applied sense the importance 
of co-ordinating agents is sean in those sections which 
survey their uses in analytical chemistry, water 
softening, electrodeposition and the formation of 
dyes and pigments. The literature associated with 
this subject is very large, and the authora have 
therefore restricted themselves to lista of references 
which have been critically selected on the basis of 
their im and signi . Despite this, 
however, the number of references is more than five 
thousand, many of which are very significant for 
farther reading on the subject-matter. 

This is an excellent work and contains all the 
selient aspects of co-ordination chemistry. The 
emphasis on modern developments is especially 
valuable. Although the subject has been covered 
very extensively, a claim might be made for the 
inclusion of a section on the methods of i 
complex ions, in view of current interest. This book 
will undoubtedly prove of very great value to 
chemists and worlters in allied flelda and can be 
strongly recommended. R. J. Miane 
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THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
~ REPORT FOR 1955-56 E 


HE annual report of the Department of Scientific 

and Industrial Research for the year 1955—56* 
includes the report of the Committee of the Privy 
Council for the year ended September 30, 1956, over 
Lord Home'$ signature, and the forty-first, and last, 
report of the Advisory Council, signed by Bir Harry 
Jephoott, which moludes the customary summary of 
work carried out by the various research stations and 
boards and research associations. Besides the sum- 
mary of the bs expenditure for the year 
ended March 31, 1956, there are appended a copy of 
the De + of Scientific and Industrial Research 
Act, 1956, under which the present Advisory Council , 
is replaced by an Executive Council, lists of assessors 
to the Advisory Council, of the various committees 
of the Advisory Council and their , of the 
research boards and establishments of the Depart- 
ment, of grants for special researches in progress or 
authorized during the year, of students awarded 
maintenance allowances for postgraduate training in 
research and a 49-page list of publications issued 
during the year. 

The gross expenditure of £7,350,738 compares with 
£6,685,400 in the previous year and is reduced to 
£6,428,693 by various receipts (£407,222 being from 
the National Physical Laboratory) for work done for 
government departments or for industry, the net - 
increase on 1954-55 being £580,677. Tho Depart- 
ment’s neb expenditure for 1956-57 has bean reduced 
by about £150,000 as part of the Government’s 
economy campaign, and although the effect of this 
-reduction will be to alow down rather than stop the - 
Department's programme of planned expansion and 
development, it is deplored by the Advisory Couricil. 
Moreover, two building projects—an experimental 
road system, designed as the first part of a new Road 
Research Laboratory, and a new chemistry building 
abt the Building Research Station—on which work 
was +o have started in 1956-57 have been deferred, 
and the Advisory Council urges very strongly the 
Importance of an early resumption in full of 
the Department’s building plans. On October 1, 
1956, the Department employed 4,655 staff -of all 
grades (including 200 part-time), compared with 
4,879 (190 part-time) in the previous year, and as a 
result of this morease the deficiencies which had 
accumulated during the two preceding years have 
largely been overtaken. Annual grants to research 
aasociations totalled £1,423,775 (compared with 
£1,835,125 in 1954-85), grants for special researches 
amounting to £873,028 (£815,425 in 1954-55). Grants 
to students amounted to £919,019, & decrease of 
£8,108, the number of students in training in 1955 
being 1,012, and in 1956, 1,006, and of these, 379 in 
1955 and 404 in 1956 were new. Of eight senior 
research awards in 1955 and seven in 1956, five in 
1955 and four in 1956 were new, and 15 new grante 
for special researches in 1954 and 46 in 1955 brought 
the total of such granta to 58 and 99, ly, 
compared with 58 in 1958 and 64 in 1954. Of the 
grants for special researches, 83 in.1055 and 54 in 


. of Sclentiflo and IndustriakResearch. Report for the 
n 1 Pp. 814 (Omnd, 213.) (London: H.A. Stationary 
fioe, 1057.) Ow. 6d net. 


1956 were in physica ; for chemistry, the figures were 
9 and 14; for biology, 4 and 7; for engineering, 4 
and 5; for mathematics and astronomy, 1 and 7; 
and for geology and mimeralogy, 1 and 8. In 1955 
chemistry. claimed 899, and in 1956 372, of the 
students’ receiving grantas; in physics the ocorre- 
sponding figures were 262 and 256; in biology, 107 
and 108; in mathematica and astronomy, 86 and 
96; in engineering, 91 and 42; in geology and 
mineralogy, 42 and 48 ; and in chemical engineering 
and metallurgy, 28 and 68.  - 

Expenditure on the. National Physical Laboratory’ 
of £940,890 gross or £542,668 nab was slightly leas 
than in 1954-55 (£556,485), and there were also" 
decreases in the i on food investigation 
(from £873,208 to £358,528 net), radio research (from 
£107,298 to £104,119 net) and forest products research 
(£116,487 to £116,161); but expenditure on the 
other branches of the Depertment's activities in- 
i expenditure 


1954-55 being given in brackets: building research, 
£492,701 (289,052) ; road research, £388,436 (£44,920) ; 
fuel research, £288,260 (£17,841) ; Geological Survey 
and Museum, £208,046 (£44,686) ; Chemical Research 
Laboratory, £139,226 (£2,876); hydraulios research, 
£84,046 (£7,877) ; water pollution research, £76,482 
(£2,161); pest infestation, £72,284 (£4,189); fire 
research, £81,781 (£0,348) ; headquarters, inis- - 
tration, obo., £272,581 (£24,686), and headquarters, 
overseas liaison, eto., £76,235 (£5,787). = 
The contribution to the European Organization for 
Nuolear Research also mcreased from £859,787 to 
£519,996, and while only some £40,000 out of the 
expenditure of £315,425 net on grants for special ^ 
researches authorized in the year ended September 
30, 1056, was for nuclear research, granta totalling 
more than £800,000 had been authorized prior to, 
October 1, 1955, for nuclear physics research still in 
progress, as well as more than £40,000 for equipment. 
Those research stations with the work of which the 
Advisory Council's report is this year specially oon- 
cerned are the Road Research Laboratory, the 
Water Pollution Research Laboratory and the 
Chemical Research Laboratory, all of which were 
visited by the Advisory Council. The Advisory 
Council was particularly impressed with this, its first, 
visit to the new Water Pollution Research Laboratory 
at Stevenage, and was satisfled that the work is well 
Planned to achieve results of practical value and that 
co-operation with ‘user’ interests is outstandingly 
good. In particular, the Advisory Counoil believes 
that in the survey of the conditions in the Thames, 
undertaken in co-operation with the Port of London 
Authority, the work of the Laboratory has pointed 
the way to a proper understanding, of the greatest 
economic value, of the effects of the manifold sources 
of trouble in the river, and of their complicated 
interactions and seasonal variations. The investi- 
gations have made it possible to devise reliable 
methods of forecasting the effects of a new source of 
pollution or of & new remedial method, and by so 


wo. aseo October 12, 1957 


doing have & quantitative basis for assessing 
the best and most economical means for dealing with 
a problem vital to the health and work of Londoners. 
Other work of the Labératory has been concerned 
with the tolerance of different species of British 
freshwater. fish to low concentrations of dissolved 
oxygen over the range of temperatures to be expected 
in British rivers. . 

In the two main sections of the Road Research 
Laboratory, a little -lees than two-thirds of the 
resources are devoted to problems of road oon- 
struction and a little more than one-third to safety- 
aod traffic. The Laboratory’s investigations on the 
possible economic returns from building new .roads 
appear to be of particular interest at present, and it 
is expected that the new road construction -pro- 
gramme will offer greater opportunities for use of a 
trial method of sasesament which has been worked 
out. The Advisory Council was impressed with the 
contribution which the Laboratory’s work is making 
to improving the quality and lowering the cost of 
road construction and pointing the ways to a smoother 
flow of road traffic and the achievement of greater 
safety. As particular examples may be mentioned 
the Laboratory’s study of the effectiveness of the 
various ways of indicating & turn, including flashing 
indicators and hore arms, now in use on 
vehicles ; of the bearing of street lighting on accidents, 
and on the development of standards of minimum 
resistance to ing for different types of roads ; 
its study of the stabilization of soils with a high clay 
content, of soil compaction, and of testing techniques 
for rapidly assessing the quality and thickness of the 
various layers forming a road and for determining the 
load-spreading characteristics of the road structure. 

The Advisory Council was much impressed with 
the scientific quality of the work of the Chemical 
Research Laboratory. The Council emphasizes that 
the Laboratory is intended to undertake chemical 
research on selected problems of national interest, 
and on investigations on linee for which no provision 
exists in the universities or in industrial laboratorieg. 
The emphasis on the importance of careful selection 
of subjecta may be of special significance in view of 
the change in the organixation of the Department 
under the new Act. In further work on the separation 
of individual rare earths by ion-exchange methods, 
the Laboratory has found that improved separations 
are. obtained if the rare earths are diluted with 
ammonium ions so that they occupy a longer length 
of the ion-exchange column. Two new instrumenta 
have bean developed for applying the technique of 
2 rone-melting to the separation aad precipitation- of 


encouraging progrees made in the development of 
paper-strip chromatography as & micro-method for 
the determination of molecular-weight distributions 


of 
en investigation by the Building Research Station 
haa shown that savings in water consumption 
amounting to more than &: million gallons a year 
with a decrease in solid fuel consumption of more 
than 50 tons could be achieved in a large office 
Re Gace RD icp aa DIS meek 
Oe ey A ee eas 
sold. water) the normal pillar taps used for 
washing. Other work of the Station has indicated 
the possibility of reducing the cost of a flat in a 
blook of six stories or more as much as £450 a flat 
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by combining the economic features of different 
designs, and research in co-operation with the Midland 
Regional Board for Industry is endeavouring to pro- 
vide authoritative data on the most suitable and 
economic forms of factory design and construction. 


An investigation into casuslties caused by the ' 


ignition of clothing, while nob yet complete, has 


-indicated the need for inoreased emphasis on the 


design of clothing, on the use of fire-guards and on 
increased care for the young and old, while the 
textile industry continues its researches on flame- 
retardant treatments. 

In food investigations the potential use of anti- 
biotios in the preservation of fresh foods is being 
studied experimentally, and the small unit of the 
Low T ture Research Station ab Cambridge 
has resumed its studies of the use of ionizing radis- 
tions to extend the storage life of selected foodstuffs. 
For this purpose it has been strengthened by staff 
seconded from the British Food Manufacturing 
Industries Research Association and from industry. 
Other investigations are concerned with the serious 

in the meat industry from the concealed loea 
of offal and tissues of the carcass when an animal is 
being taken to an abattoir and rested before slaughter, 
the reasons for the marked decline in consumption 
of smoked fish and the development of improved 
processes for smoking. Use of nonyl alcohol vapour 
has bean found to provide a aimple, effective and 
cheaper method of suppreasing the sproutmg of, 
potatoes on & pilot-scale up to 15 tons; and further 
work on the application of refrigeration and the use 
of carban dioxide in the transport of soft fruits has 
made it possible to specify the conditions required 
for successful pre-oooking of soft fruits and transport 
from farm to market. 

The Forest Producta Research Laboratory is 
devoting increasing attention to tbe study of home- 
grown sofswoods, and besides developing simpler and 
more effective methods of bending for industrial use, 
has attempted to devise a method of impregnating 
test samples with low concentrations of creosote 
while ensuring its uniform distribution. In co- 
operation with the Atomic Energy Research Estab- 
lishment, the treatment of mfested timber with 
gamma-rays has received much attention. The Fuel 
Research Station, intensifled its efforta towards 
the efficient utilization of the more plentiful ooals, 
including those of small size and comparatively low 
quality, and the Station also obtained a correlation 
between. mortality and the observed atmospheric 
pollution in the different districts of London. 

A generous financial grant by the Nuffield Founda- 
tion for an airborne magnetic to allow assess- 
ment of the potentialities of the method and study 
of alternative techniques permitted e survey of about 
11,000 sq. miles in the Midlands, and concurrently 
magnetic measurements were made at about twenty- 
five ground stations distributed over the whole of 
Great Britain. A survey of Norfolk showed that only 
about. 5 per cent of the available ground-water 
resources are being used; a similar survey is being 
made in south-east Lincolnshire. 

The staff of the Mechanical Engineering Research 
Laboratory increased by 14 per cent durmg the year, 
but the general balance of fundamental and applied 
research was little changed. The special equipment 
for bagio research om the principles underlying the 
design of hydraulic has been completed 
with the erection of a closed circuit for cavitation 
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research on water-turbines. Much attention is being 
given to fundamental studies of wear, and & funda- 
mental investigation of the causes of varying adhesion 
between wheel.&nd rail is being carried out for the 
British Transport Commission. Two very &oourate 
electric dynamometers have been, for 
research On power transmissions, and the Heat 
Division is attempting to provide more accurate” 
basic design date for conventional and novel types 
of; heat 

The work of ihe. National Physical Laboratory has 
recently been reviewed in these oolumns and no more 
need be added here than that the Control Mechanisms 
and Electronics Division is sponsormg the develop- 
ment of auxiliary machinery which would permit the 
. cost of certain clerical tasks to be cut by more than 50 
per oent by using types of scientiflo computer now on 
the market, and that work in the Ship Division has 
shown that on the same power output a well painted 
and a i 
as half a knot in Work on grain storage has 
shown thst quite grain, such as may be har- 
yested by combine in a wet season in Britain, oan be 


stored for several months in air-tight metal bins- 


without detriment to use for feeding to stock. The 
new laboratgries at the Radio Research Station, 
where studies on the propagation of radio waves over 
a very wide band of frequencies absorbed the bulk of 
the effort in radio communications research, came 
into use in June 1956. In radio-navigational aids the 
effort has now been diverted to much lower fre- 
quencies which show promise of being suitable for 
use at longer distances, while m work on semi- 
conductors an appreciation has bean obtained of the 
dependence on frequency of the noise per unit band- 
width developed in monocrystalline filaments - of 
germanium carrying current, and in beok-biased, 
Point-contact and junction diodes. 

During the year 1955—56, grants were offered to 
two new research organizations, bringing the total of 
grant-aided bodies to thirty-nine research associations, 
seven research councils or cammittees not yet of 
research association status, and three other institu- 
tions the activities of which are of special interest to 
industry.: A block grant of £3,000 a year, conditional 
on £6,000 of grant-earning income from the industry 
with up to an additional £4,000 an a oent-per-oant 
basis, was offered to the Heating and Ventilating 
Research Council for the period January 1, 1056- 
December 31, 1958, to provide a co-operative research 
organization for an industry with an estimated annual 
. turnover of £35 million and employing some 12,000— 
18,000 operatives. A grant to the National Institute 
of Industrial Pgychology on the same terme as those 
governing grants to research associations will make 
Po interest, and the 

of the Commonwealth Myoological 
Sor ee bead oopa Asd for dio inal uo Puro 
of the current grant iod. A special grant waa 
offered to the British Coke Research Association for 
the eréction of & full-scale coke-oven plant, the first 
in Britain to be available for research. 

New terms of grant were offered to eight research | 
aasociations and research councils during the year. 
The Printing, Packaging and Allied Trades Research 
Association will receive for the period April 1, 1950— 
March 81, 1961, a block grant of £27,000 conditional 
on £67,500 coming from inddstry, with up-to a 
further £18,000 on a oent-per-oent basis. A mam 
research project has béen an investigation into what 
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constitutes a good print, so that a method of com- 
-parison can be evolved. A new damping solution 
which will minimize the printing of non-image areas 
without leadmg to other troubles, and & treatment 
for preventing damping rollers from rotting have 
been introduced for hers; further progress 
has been made with the development of a contact 
screen capable of giving improved tone reproduction 
in lithography, development work has continued on 
testa for assessing wear-resistance of book-binding 
materials, and accurate information is being aocumu- 
‘lated on how behave in transit asa besis 
for improved of containers. 

"Tho pant yeast work of eo neds: Baking Taian: 
tries Association, which, for the period 
July 1,-1956—June 80, 1957, will receive & block grant 
of £11,000, ‘conditional on £20,000 coming from 
industry, with up to a further £8,000 on a cent-per- 
cent basis, reflects the influenoe of technological 


methods which may offer more economical pro- ' 
duction and of improved quality, Bow 

freexing of bread, flour confectionery, doughs , 

batters also offers promising possibilities. Long- 
term experiments now completed indicate that no 
loss of vitamin B, occurs during the fermentation of 
bread dough; but in baking, 17-3-23-3 per oent of 


this vitamin is lost and, depending on the thickness 


of the slice of bread, & further 18-4-81-0 per cents is 
destroyed during toasting. One of the most important 
investigations of the British Jute Trade Research 
Association, the block grant of which has been 
increased. to £16,000 a year for the period July 1, 
1956—June 30, 1961, provided £27,000 is received 
from industry, with up to & further £10,000 on & 
cent-per-cent basis, is concerned with improving the 
quality of jute yarns as & result of changes in carding 
procedures. A special softening machme has been 
developed to provide different types of fireproof 
finishes on jute cloths usmg a process developed in 
the laboratories, and an investigation on minimizing 
fibre degradation under exposure to sea-water has 


‘been largely completed., Basic and fundamental 


research (about one-fifth of the total effort) has bean 
devoted to elucidating the chemical structure of the 
jute fibre and the mechanism of chemical reactions 
which adversely affect fibre properties. 

The Research Association of British Paint, Colour 
and Varnish Manufacturers will receive a block grant 
of £22,500 for the period July 1; 1956—June 80, 1861, ` 
conditional on £45,000 coming from industry and up 
to a further £12,000 on a cent-per-cent basis. Radio- 
active tracer techniques have proved of great value 
in studies of reaction mechaniame involved in pro- 

cessing drying oils and in the drying of films, while 
BNO On onasida resis ifea rod pecisuécouy Bas 
been used to follow the basic reactions during curing 
with amines and polyamides. Methods of sasessing 
the particle-size, shape and distribution and total 
surface area of pigment powders are bemg made more 
- @ffective and reliable, and the crystal structure of 

has been further investigated ; much has 
been learnt by direct observation of the position of 
pigment particles in paint flims, singly or in clusters 
and ab various depths. A study of spectrophoto- 
metric and potentiometric titration of chromate ions 
in acid solution has led to a method of determining 
chromates in pigments, and the effects of selected 
pigments have been closely examined in relation to 
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the build-up of films and their breakdown. For the 
period July 1, 1956—June 30, 1961, the British Rayon 
Research Association will receive a block grant of 
£80,000 a year, conditional on £250,000 being received 
from industry, with an additional £50 for each £100 .. 
contributed by industry up to a maximum of £10,000. 
In fundamental research considerable progreas has 
bean made in elucidating the prece molecular 
arrangements in the crystalline forms of cellulose, 
particularly by using- infra-red spectroscopy, while a 
study of the kinetics of the photochemical break- 
down of cellulose in the presence of dyestuffs has _ 
established that the activated triplet state of tho, 
dye molecule ia responsible for the breakdown. The . 
Association has undertaken a programme of work on 
blended yarns, and finds that there are no out- 
standing diffioultaes 1n spinning, warping and weavmg 
in producing cloths from blends of viscose with 
acetate rayon, nylon, "Terylene', ‘Orlon’, ‘Celon’ and 
'Aerilan'. Application of fluid-bed techniques in 
textile procesamg operations, such as drying, dyeing. 
and finishing, appears to offer great potential savings. 
For the period April 1, 1956 March 81, 1058, the 
British Scientific Instrument Research Association 
will receive & block grant of £40,000 per annum pro- 
vided that £25,000 is received from industry, with up 
to a further £15,000 on a cent-per-oent basis. Pro- 
greas is being made in an important investigation of 
ceramic elements which are sensitive to humidity, 
and an improved amplifier has been devised for the 
millivolt-level. A method of calculating the trans- 
mission characteristics of multi-layer interference 
filters has been developed. The main work of the 
British Electrical and Allied Industries Research 
Association, which for the period January 1, 1957— 
December 81, 1958, will receive a block grant of 
£100,000 & year, conditional on £200,000 ooming from 
industry, continues to be concerned with the genera- 
tion of electrical energy, its economical transmission 
and distribution, ite most efficient utilization and the 
réliability of equipment, and about 15 per cent of 
the effort continues to be of long-term fundamental 
character. The hydrogen-oxygen fuel cell is now 
ready for industrial development, and new ground 
has been broken in the study of the interruption of 
circuits in vacuo. There appear to be promising 
applications to high- and low-power switchgear, con- 
tactors and rectiflara. The use of digital computers 
has permitted the application of more accurate 
mathematical methods of calculating short-circuit 
forces in transformers; laboratory work centinued on 
basio problems of crop drying and the design of farm- 
dryers has been improved. A study of the relation 
between moisture content and discharge inception in 
impregnated paper insulation has established a strong 
correlation between these properties, while the study 
of ferro-eleotrio materials is now directed to mixed 
sodium/potagsium niobates. The Wool Industries 
Research Association, which for the period October 1, 
1956-Beptember 80, 1958, will receive a block grant 
of £40,000 a year, conditional on £110,000 coming 
from industry, with up to a further £30,000 on a 
oont-per-cent basis, is putting into production a 
dropper pinning machine, which elimmates much 
labour in setting up the warp stop motion on auto- 
matic looms. The Raper autoleveller drawing system, 
in the development of which the Association assisted, 
has proved most successful,- offering a 10 per cent 
saving in labour as well aa significant reduction in 
. waste. Work on piece scouring has shown how 
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economies in the use of hot water as well as in 
soouring-time can be obtained while maintaming or 
improving the quality of the product, and a more 
detailed study of fibres containing radioactive cystine 
showed no differentiation between the ortho- and 
para-keratins which have been postulated for the two 
halves of the fibre. 

Of the work of the remaining research associations, 
only & few points can be mentioned here to illustrate 
further the many-sided bearing of the Department’s 
work on the national life of Britain. The British 
Boot, Shoe and Allied Trades Research Association 
haa done much practical work on the difficult prob- 
lems of securing suitable adhesion between tho 
uppers of shoes and newer synthetic solings, and 
promising and origina] work has been done at an 
experimental training centre to develop methods of 
selecting and training untrained labour for stitching 
operations in shoe factories. The British Ceramic 
Research Association has designed a satisfactory 
hood for the control of dust from the towing process 
and for dealing with the allied problem of hollow- 
ware fettling, as well as studying the effect of rato 
of drying on strains set up in olay bricks and blocks 
and the magnitude of the stresses that cause cracking. 
The British Coal Utilization Research Association has 
constructed special apparatus, consisting of a model 
fuel-bed burning beneath an electrostatic precipitator, 
for measuring the smoking tendency of coals and of 
manufactured smokeleas fuels. The Cutler Research 
Council has developed a process for bending curved 
scissor blades that has been almost universally 
adopted by that section of the trade. 

Fundamental data on the nutritive value of tho 
proteins of flour, obtained by the Research Asocia- 
tion of British Flour-Millers, indicate that the potential 
value of wheat protem is only fully mobilized in the 
presence of relatively small amounts of other proteins 
which are good sources of lysine. When these con- 
ditions are realized, the protein of wheat asaiste 
notably in maintaining high biological value for 
the mixed proteins in the diet; and, so far as the 
protein content is concerned, the rate of extraction 
of the flour then becomes unimportant. The British 
Food Manufacturmg Industries Research Association 
has extended ita study of the increase in ‘mould 
count’ of soft fruits during transport and its retarda- 
tion under improved conditions of transport, and the 
Fruit and Vegetable Canning and Quick Freezing 
Research Association is again investigating the 
chemical and physical changes during the ripening of 
green peas for canning and freezing. By the use of 
trypsin digestion in measuring the average molecular 
weight of fractions of gelatin by the technique of 
light’ scattering, the British latine and Glue 
Research Association has removed the princi 
uncertainty in this method, the gelatin being degraded 
in a few minutes to an extent which permite the 
direct measurement of scatter due to impurities. A 
major project of the British Glaas Industry Research 
Association is to reach some ing of the 
mechanical strength of glass ; while the fundamental 
work of the British Hydromechsnios Research 
Association on the flow of liquid-solid mixtures in 
pipes has been extended from the behaviour of 
relatively large orig vod gin particular interest in 
connexion with coal transport—to smaller sizes of 
material. The new continuous casting plant of the 
British Iron and Stéel Research Association promises 
to give outputs of steel considerably higher than the 
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present 7 tons an hour. The new method of flame: ' 
proofing nylon net devised by the Late Research ' 
Association ig now being used on almost all fylon net 
placed of the market “by the industry. -< The British 
Launderers’ Association has found that 
‘Polythene’ is suitable’, only for low-température 
washing, but that Bone ‘Terylene’ garments wil. 
stand ‘of the type suitable for white oótton. 
A dominant feature of the work of the Britiah Leather’ 
Manufacturers’ Research Association has been ‘the 
study of methods of producing leathers with specific. 
perties, such as hard wear, water-proofness and 
fb, Investigations 'by the Motor Industry 
virtually eliminating brake squeal at amall cost, and 
the Association has also sponsored a study of the 
méchanism of oil consumption by the enginé piston 
and rings. The non-destructive thickness gauge for 


Research Association point to the pogsibility of . 
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metallio coatings invented in the British Non-Ferrous 
. Metals Research -Association’s laboratories hag now 
been developed to measure the thickness of duplex 
coatings, partioulathy nickel and copper coatings on 
while progress is 
reported in the. production of thick uncracked 
chromium deposite, using conventional plating plant 
and progedure.* Oil-leas water-based cutting fluids 
containing non-proprietary corrosion inhibitors de- 
veloped by the Production Engineering Research 
Association have offered important savings to manu- 
facturers of such fluids, and work of the Research 
Association of British Rubber Manufacturers on the 
prévention of deterioration due to traces of copper, 
manganese and iron using sequestering 

added greatly to our knowledge of these oxidation 
processes and how these trace metals and sequestering 
agents work. ' 
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SCIENCE IN SCHOOLS 


SESSION of Section X (Corresponding Societies) ` 

of the British Association for the Advancement 
of Boience was held on September 10 in the Great 
Lecture Theatre of the Boienoe Buildings of University 
College, Dublm. The audience, which was large, 
included Prof. P. M'S. Blackest, president of the 
Association, and Mrs. Blackett; Dr. Bt. John 
Atkins, president of University College, k; The 
Rev. Prof. J. MoConnell, of Maynooth; Dr. "A C. 
Williams, senior chief inspector of the Ministry of 
Education of Northern Ireland; Mr. P. MoGeown, 
inspector of the t of Education in Hire; 
Prof. J. Doyle, Prof. T. Murphy and Prof. F. Hackett, 
of University College, Dublin. Prof. D. A. Webb, 
ae E Dublin, president of Seotion X, 
wag in the chair 

The Rev. Dr. M. T. Casey, lecturer in general science 
at Maynooth College and senior science master at New- 
bridge, opened the session with an address on ''Boienoe 
in Our Irish Schools’’.’ He said thas only 60 per cent 
of the boys and leas than 50 per cent of girls take 
an academic science subject at Leaving Certificate 
level. In girls’ schools generally—with some very 
notable exceptions—academic science is much neg- 
lected. Very few take physica or Bome 
take botany, but the majority select physiology and 
hygiene as a kind of ‘soft option’. In the absence of 
physica and chemistry, this subject loses a great deal 
of its value. All this is to be deplored, especially as- 
there is no valid reason why girls should not reach a 
degree of proficiency in science comparable to that 
attained by boys. 

The great difference between the attitude of Irish 
and British schools +o science is to be explained by 
the difference in industrial conditions. Britain, 
heavily industrialized, is only with difficulty -able to 
meet the demand for scientists, whereas in Ireland 
industry is not so insistent and the supply usually 
exoeods the demand. This has its in 
Trish schools, where the arta subjects tend to 
dominate the curriculum. Now, modern soienoe, 
apart from its being a major force in world affgirs, 
has a very definite and unique celtural value, for it 
discovers in an ever-increasing measure the beauty of 


form and function that abounds in Nature which 
itself is the handiwork of the Creator. If the study 
of the arte—the mere artefacts of man—is cultural, 
how much more go the study of Nature itself. Science 
has a very definite and irrefutable claim to be taught 
even for itg own sake and in all schools, for it forms 
an essential part of & liberal education. A person 


S: 


agente has . 


who knows nothing about science must be regarded . 


as only partially educated. In Ireland specialization 
at school level is not envisaged, hance it follows that 
the exclusive study of physics and chemistry as the 
only science subjects at this level is unsound in 
principle, since i$ narrows down the outlook of the 
young mind. Biology must-form an integral part of 
every school science course. To neglect biology is to 
neglect ab least one half of natural phenomena. In 
Ireland, where the basic industry is agriculture, the 
teaching of biology becomes a national necessity. ` 
In Ireland there is a scarcity of science teachers 


owing to the absorption of science graduates by. 


industry. This could be remedied by asking the 
teaching priests, nuns and brothers to take up 
science teaching in greater numbers. 

The first of the juvenile lectures was given by Mr. 
John D. Gallivan, of the sixth form at Newbridge 
College. He read a very interesting paper, illustrated 


by lantern slides, on “The Reverend Dr. Callan of. 


Maynooth, pioneer of electrical research”. Callan 
was born in Oo. Louth about 1799 and spent the 
greater part of his life in Bt. Patrick's College, May- 
nooth, where he held the chair of natural philosophy 
from 1826 until his death early in 1864. Attracted 
by the researches of Faraday and Sturgeon, he built 
& giant horse-shoe magnet, some 7 ft. high and 
weighing 210 Ib. When supplied with current from 
his battery, this magnet could lift two hundred times 
its own weight. Before 1836, Oallan had investigated 
the principle of the electric motor and had built 
three. In the earlier forms, he employed a wheal 
having horizontal soft-iron bars attached to its rim. 
This was made to rotate by an intermittently ener- 
gized electromagnet placed under it, the interruptions 
of current being ‘made by the rotating wheel. A 
later model using forty electromagnets was able ‘‘to 
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Fig.1. Oallan'smedtum-aized induetion coil, now in the Oollege 
Museum, Maynooth 


propel at eight miles per hour, a thirteen hundred- 
weight carriage’. Callan also experimented with 
various types of primary oell and eventually arrived 
at one which was manufactured commercially by 
E. M. Olarke, of The Strand, London, and called the 
“Maynooth Battery’. The positive plate was a 
cast-iron container, holding & porous pos with the 
zino plate enolosed. 

"Omlan's most mmportant invention was the in- 
duction coil. When repeating some of Faraday's 
experiments on electromagnetic induction, Callan 
found that the shorter the interval at break, the 
higher the voltage of the induced current. From the 
escapement mechaniam of an old clock, he con- 
structed an interrupter which gave 
several thousand mterruptions per 
. minute. Using this apparatus 
coupled to his horse-shoe magnet on 
which he wound a secondary coil 
over the primary, he found that 
the machine would give prodigious 
shocks. He sent the whole appar- 
atus to Sturgeon, who demonstrated 
it at the London Exhibition of 1837, 
where rb attracted much attention. 
Callan now constructed his ‘med- 
ium-sized’ coil. This had a bundle 
of soft iron rods as core on which he 
wound the primary coil Over this 
be wound & secondary coil of very 
fine wire very insulated. 
The interrupter was of the trembler 
type devised by his contemporary, 
Prof. MeGaulay, of Dublin. This 
apparatus gave very considerable 
sparks. Callan still continued 
and made his giant mduction coil, 
which was built on the same 
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principle as the medium one. The oore is 42 in. long 
and the primary coil is made from copper wire, 1 in. 
in diameter, insulated with thread and wound in 
three layers” The whole is enclosed in an insulating 
paste'made from wax and gutta percha. The secondary 
consists of three coils each containing about ten miles 


-- of very fine iron wire all carefully insulated with his 
` interrupter, and using three cells of his Maynooth 


Callan had a large condenser across the 


battery to feed the primary coil, he got sparks 16 in. 
long from the-secondary terminals. 

For some time Callan’s claim to the invention of 
the induction coil was in dispute, but it has long 


- since been vindicated beyond all controversy. The 


principal evidence is to be found in Oallan’s own 
papers published in Sturgeon's Annals of Hlectrioity 
(1, 493; September 11, 1837), where we have the 
first known reference to the modern induction ooil, 
and also in the Philosophical Magasins (1836). Noad’s 
‘Treatise on Electricity’ (1857) and Prof. J. A. 
Fleming’s ‘The Alternate Current Transformer” 
also pay tribute to Callan as the inventor of the 
induction ooil. Furthermore, French writers no 
longer claim Ruhmkorff (who constructed his first 
coil in 1851, fourteen years after Callan’s) as ite 
inventor. Mr. Gallivan concluded his paper by 
paying a tribute to Prof. McLaughlin, vice-president 
of Maynooth, whose researches had rescued Callan 
from oblivion. 

Miss Valerie B. Poynton, of Alexandra College, 
Dublin, read a very interesting account of & year’s 
practical work in the realm of marine zoology, 
entitled “Round Dublin in the Steps of a Marino 
Biologist”. The undertaking of the actual work waa 
inspired by the book ‘‘Life of the Shore and Shallow 
See", in which Douglas Wilson urges the would-be 
naturalist to see the inhabitants of the sea-shore in 
their natural surroundings. Miss Poynton agreed that 
while the preserved specimen had undoubted reference 
value, it could never replace the living animal. ‘The 
graceful undulating movement of the planktonic 
worm Tomopteris, as 15 flashes through the water, 
provides an unforgettable sight; while the sym- 
metry and beauty of the delicate comb-jellies and 
the geometric precision with which they move their 
cilia can never be visualized by those who have not 


Fig. 2. Oallan’s ‘giant’ induction 0011, now in the Oollege useam, Maynooth 
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had the 
alive.” though 

Dublin Bay from Malahide on the north side to 
Dalkey on the south, Dalkey Island itself formed the 
background of Miss Poynton’s paper. The island has an 
ares of 21 acres and is separated from the mainland by 


NATURE 


‘October 12, 1957 


the stocks of rare birds, bus many problems arise in 
this matter, as,” for example, that of the nightly 
destruction of large numbers of eggs in the ternery 
ab Dungeness in the early post-war years. This was 
eventually traced to and wire netting 
solved the problem. In the larger reserves the aim 
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& n&rrow Sound: Tiu nins inde abiit of Dablin and dio prosete dhe committo, and it has been found 
owes ite name to Danish invaders. ‘Dalkey’ comes. that even a slight ‘interference with the natural 


from the Gaelio ‘Deilginis’, which means “Thorn 
Island’: The area has granite for ita underlying rook’ 
—it lies at tho extreme tip of the Leinster granite 
chain—and Dalkey Sound may have been due to 
glaciation, ` 

Methods of collecting and preserving material were 
described. Dredging was mentioned as the ‘most 


imi ; there was always the chance 
that something new and long-sought might appear, 
aude OI ee 
fascinating. 

A short account was of the environment of . 
marine animals and of the hazards which they must 
overcome in order to survive and reproduce. Life in 
the rock pools differs from both life in the open sea 
and life under the boulders of the shore, so that the 
environment of the fauna in the immediate vicinity 
of Dalkey is quite complex. It is a series of environ- 
menta rather than one well habitat. 

The commonest members of the fauna were dis- 
cussed so vividly that the speaker seamed to oom- 
municate some of her enthusiasm bo her audience. 
Her subjects ranged from the lowly spanges to the 
larger fishes and they were aptly illustrated by living 
specimens in aquaria on the bench. Very clearly, 
Miss Poynton’s “year’s work became something in 
the nature of a treasure himt which was very-well 
rewarded". 

Mr. Jonathan R. Tinker, of the sixth form at 
Oharterhouse, delivered a lively address on “Bird 
Reserves". He briefly discussed the various kinds of 
reserve, which ranged from small sanctuaries in 


private gardens to the greas national reserves such ' 


as the Yellowstone National Park in the United 
States. As a result of the Wild Birds Protection 
Acta, special areas had been set aside in the wintering, 
feeding or nesting grounds of certain species. He 
classified these reserves as being fourfold in type. 
First, there are those which aim at the preservation 
of a particular species threatened with extinction, 
for example, the red-necked phalarope sanctuary in 
Co. Mayo, and Havergate Island in Suffolk which 
protects the unique avoocet colony. Texel in Holland 
protects a large colony of spoonbills, and there is a 
large area seb aside in Oanada for the whooping crane. 
The second type of reserve protects a small number 
of like the Humber Wild-fowl Refuge in 


"Yorkshire with its large areas of mud-flata for the 


protection of wild geese. Within this type, too, are 
the islands off the Pembrokeshire coast. The third 
type comprises those large tracts known as national 
parks which are maintained for their plant and 
animal communities. Lastly, there are various city 
parks, such as Phoenix Park in Dublin and Regent’s 
Park m London, where birds are treated as just 
another amenity to be enjoyed by visitors. In 
Regent’s Park there are some extremely rare wild 
fowl, including the mandarin duck. An important 
study of the breeding habits of the tufted duck has 
been recently carried out in the London parks. These 
sanctuaries have been quite successful in increasing 


t may have profound ecological repercussions. 

question of acceas to bird sanctuaries is always 
a thorny one. Normally, ornithologists and the 
interested public should have access to ihe reserves 
provided their presence will not have any disturbing 
effects. If such effects are serious, then even the 
ornithologists should be excluded. 

«Mr. Tinker said that in shooting birds sportamen 
were selfish, for the dead birds were no longer avail- 
able to others. Bird-watchers, on the other hand, 
enjoyed thamselves and left the birds to be enjoyed 
by others. 

> Miss Christabel Smyth, of Alexandra College, ` 
Dublin, read to the meeting an account of “A Geo 
logical Tour in the Neighbourhood. of Dublin”. The 
area covered by this study extends north and south 
from Dublin to Rathdrum in Co. Wicklow and east 
and west from the coast to Poolaphuca in tho 
Bleesingion Lakes. Ii falls into two main divisions : 
(a) a highland area—the Leinster chain—and (b) & 
lowland area to the north of the Leinster chain 
including the extreme eastern limit of the central 
plain of Ireland. 

The rocks of the region are nearly all sediments of 
the Lower Paleozoio period, while the igneous 
intrusion of granite is associated with the Oaledonian 
movement in Ireland. The sedimentary rocks include 
the Cambrian Bray series, the Ordovician shales and 
schists lying to the east and west of the granite 
intrusion and aureole, and the Carboniferous limestone 
north of the Leinster chain. This stratum is rich in 
fossils, especially around Malahide. The igneous 
rocks of the Ordovician period malude dykes and 
sills of andesite, lavas and ashee: The volcano which 
lay east of Lambay Island radiated out dykes which 
may be seen on Howth and on Bray. The Leinster 
chain is the longest granite intrusion in the British 
Isles. 

It is noticeable that the relief has been influenced 
by two main factors, namely, the rock type and 
glaciation. The different rock types have caused the 
characteristic shapes of the mountains, as the typical 
conical appearance of the sugar loaf quartzites and 
the smoothly rounded profile of Djouce Mountain, 
which is & granite formation. Glaciation has left 
many of the usual features. The district of Glenda- 
lough contains a number of these, U-valleys being 
numerous, the Lugduff brook oulminating in a 
hanging valley and Lough Nahanagan in the Glen- 
dasan valley bemg a well-formed oorrie. Boulder 
clay has been deposited thickly in many places. 
Moraines in many of the valleys form quite prominent 
features and glacial lakes have also been formed, as 
in the case of the lakes at Glendalough and at 
Blessington. The lecture was illustrated by ooloured. 
slides. 

Thess papers TR er subjects point to 
great possibilities. The enthusiasm of the young 
authors was infectious, and they were greeted with 
warm applause. The generous Prees notices of the 
seasion should be of great help in the campaign for 
more science in the schools.. Miouamt T. OAgmr 
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THE ABYSSAL CIRCULATION OF THE OCEAN ` 


SYMPOSIUM on “The Abyssal Circulation of 

the Ocean” waa held at the General Assembly * 
of the International Union of Geodesy and Geophysics 
in Toronto during September 5-6. So very little 
-positive knowledge existes about the nature of the 
deep circulation that i$ is possible to maintain 
entirely different points of view. G. A. Riley 
(United States) reviewed the steady-state theory, 
proposed some thirty years ago by Merz, Defant and 
Wust. This view appears to be partially confirmed 
by F. O. Fughster’s (United States) recent re-survey 
in Orawford of two origmal profiles acroas the South 
aoe By Meteor in 1925-27. As Fuglister showed, 

there is little obeervable change in erther the tem- 
Bee ce M aga ee eiiim 


uth Atlantio over the thirty-year interval (in the 


Deep Water of both eastern and western troughs 
there is a decrease of temperature of less than 0-04? C. 
and an increase of salinity of leas than 0-04 per mille, 
and in the Bottom Water of the western trough an 
increase of both temperature and salinity of about 
0.02? C. and 0:02 per mille). On the other hand, 
L. V. Worthington (United States) maintains, on the 
bems of what appears to be a general decrease of 
concentration of dissolved oxygen in the deep waters 
of the Atlantio between 50° N. and 16° B. since about 
1925, that the deep water of the North Atlantic 
(below 2,000-m. depth) is now isolated from the 
surface and is no longer being renewed during the 
winter by sinking water masses off Greenland as is 
generally supposed. L. H. N. Cooper (United King- 
dom) presented. evidence that corrosion products in 
reveramg water bottles may absorb oxygen from 
sea-water at a serious rate, and that with a new set 
of bottles, erratio variations in conoentration of 
deep-water oxygen may occur near a continental 
slope. Thus Cooper holds that judgment may need 
to be suspended on Worthington’s conclusions, based 
as they are on oxygen data. Riley believes that the 
North Atlantic deep waters have never been wholly 
depleted of oxygen in the geological past, so that it 1s 
unlikely that ab present there can be very large 
fluctuations in oxygen oontent. -It is difficult to 
reconcile this view with. the quite firm indication to 
the contrary shown by Worthington’s data. 

The new hydrographic surveys of the North 
Atlantic by Discovery II and Agontis were made 
using the new Behleicher-Bradshaw salinity bridge 
instead of the traditional salinity titration determm- 
ation method. Thus a new high degree of resolution 
in the functional relation between salinity and 

(the T-S relation) has been disclosed. 
The reason for such & relationship has always been 
completely obscure; however, N. P. Fofonoff’s 
(Canada) new studies of the effect of the non-lineeri- 
ties of the equation of state of sea-water on the 
vertical stability and mixing appear to Indicate ways 
in which this hitherto mysterious relationship may be 


Pe fps Wink tiie ar E Mida open On 
the part of the-geochemista will result in many helpful 
geochemical studies of the distribution of rather 
esoteric properties of sea-water which may shed light 
on the problem of the circulation. In fact, i$ was 


uence sae DV nU Noc idea to iry to 
“organize, under- international auspices, a world 
geochémical expedition to explore the entire world- 
ocean, and +o procure a special ship and other 
necessary equipment. W. C. B and his 
collaborators (United States) presented recent 
measurements of carbon-14 made at the Lamont 
Geological Observatory from ‘water samples at a 
number of positions in the North Atlantic Ocean, 
indicating & mean regidenoe-time of 650 years for 
deep water in the North Atlantio and also a rather 
large lateral mixing sufficient +o produce near- 

ity of carbon-14 over the deep North 
Atlantic. F. Koory (United States) estimated values 
of the vertical eddy diffusivity from measurements of 
the vertical distribution of radium over the deep 


-ocean floor. The use and implications of the distri- 


butions of particle content as an indicator of water 
mass were described by N. G. Jerlov (Sweden), and 
of the ratio of oxygen-18 to oxygen-16 as an indicator 
of source of water by B. Benson (United States). 
A. C. Redfleld (United States) described the relation 
of the phosphorus content of the world-ooean to ita 
general circulation, and presented & chart of the 
distribution of phosphates at 2,000-m. depth over 
the world-ocean. 

H. Mosby (Norway) and J. Eggvin (Norwa: 
Seeed oonde © (hs Neer Se a a. 
Dietrich (Germany) the occasional floods of Nor- 
wegian Sea water which spill over the submarine 
ridges separating the Norwegian Sea from the rest 
of the Atlantic. L. V. Worthington pointed out that 
the view that these overpourings can contribute 
directly +o the formation to-day of North Atlantic 
deep water seams doubtful-on the basis of the new 
section along 50° N. made by Discovery II. On the 
other hand, there is direct observational evidence of a 
rather vigorous circulation in the deep water (J. O. 
Swallow and E. V. Worthington, Nature, 179, 1183 ; 
1057) as & result of the measurements of the 
western boundary current under the Gulf Stream 
made by Discovery II and Atlantis last Spring ; and 
G. Wust’s (Germany) new computations show high 
tates of transport in the deep water of the South 
Atlantic as well 

A map discussion centred about the preparation of 
a chart of temperature, salinity and dissolved oxygen 
content at 4,000-m. depth, constructed by E. D. 
Stroup (United States), and rough working copies 
were distributed to all participants. This chart 
contains all the deep data yet published and it is 
hoped that it will prove helpful to those planning 
future oceanographic surveys. A chart of tem- 
perature, salinity and oxygen content of the Paciflo 
at the 5,000-m. level was presented by W. Wooster 
and G. Volkmann (United States). 

The general picture emerging from these various 
descriptive studies is that the general flow of water 
below 2,000-m. depth in the ocean is directed from 
quite limited areas in the northern North Atlantic 
and from the shallow shelf areas surrounding Antaro- 
tioa into the Indian and Pacific Oceans. The regions 
where water 15 supplied by sinking to the level beneath 
2,000 m. are doubtleas quite small, and probably 
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intermittent. On the other hand, the upward flow 
of water out of the deep ocean evidently occurs in 4 
very widespread manner all over the ocean, and it is 
presumably this upward flow which prevents the hos 
water at the surface from gradually working down 
into the deep water (even at the tropics the warm 
surface layers are relatively shallow and the tem- 
perature of bottom waters is leas than 8° O.). The 
average time of residence of a particle of water 
between its introduction into the deep water at & 
source and ite eventual upwelling through the 2,000-m. 
level is estimated at- between 400 and 1,200 years. 
Superposed upon this mean circulation there are 
evidently rather major perturbetions. g 

A theoretical method for constructing the horixon- 
tal fleld of flow in the abyss was described by H. 
Btammel (United States), and some experimental 
_studies in a rotating basin, designed to test partially 
these theoretical ideas, were presented by A. Faller 
(United States). Unfortuna the three theoretical 
oceanographers from the U.S.S.R. who were invited 
to attend the symposium (W. B. Stockmann, P. 8. 
i in and M. Koshljakov) were unable to come 
to Toronto, bub the official delegate, V. G. Kort, 
kindly .read a short abstract of a paper by M. 
Koshljakov, who is of the opinion that the abyseal 
circulation is eesentially produced by wind, that lateral 
eddy viscosity is of vital importance, and that the deep 
flows are almost always in the same direction as 
surface currenta. These views are quite the opposite 


driven engine, and viscosity as insignificant dynami- 
cally. In general, Stommel considers that the surface 
flows and deep flows are in opposite directions, except 
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in & few instances where the wind-driven surface 
layers are forced to flow otherwise. This theory 
predicta that in the deep water the mean meridional 
components of velocity are everywhere directed 
poleward except in the western boundary streams 
which connect the slow central flow to regions of 
formation of deep water. It is thus possible to 
ist the deep counter-surrents under the Gulf 
ream. Similarly, we can now expect to find a very 
"narrow intense northward current between 3,000 and 
5,000 m. over ihe Tonga-Kermadeo Trenoh, which . 
‘feeds the entire Pacific with deep water. One hopes 
“thas the adherents of these two rival theories of 
&byssal circulation will be able to develop them quan- 
titetively and in sufficient detail so that’ future direct 
measurements, such as those using Swallow’s neu- 
trally buoyant floats, will effect a clear-cut decision 
in favour of one or the other. Ib is in this way thas 
science 
R. B. M. , M. Pollak and J. Cochrane 
(United States) presented a temperature-salinity dıs- 
gram ghowing the frequenoy of oocurrenoe of waters of 
various temperatures and salinities in each of the 
major oceans separately, and combined as a world- 
ocean. Two other theoretical papers, not specifically 
related to the topic of deep circulation, were read at 
the Symposium : a study of the formation of multiple 
currents in flow in a divergent channel under the 
influence of rotation (B. Saint-Guily, France) and a 
method for computing actual currents from the 
geostrophically computed currente in the of 
uniform vertical eddy viscosity (K. Hidaka, Japan). 
Papers by M. Uda (Japan), K. “Yoshida (Japan) and 
A. E. Maxwell (United States) were read in title 
only. H. Stoxx 
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NEWS and VIEWS 


The Artificial Earth Satellite 


40 Mo.|g. signals transmitted by 
orbit appears to be at a mean altitude of 850 miles 
with a mean speed of about 24,800 ft./eec. The orbit 
is slightly elliptical, in a plane inclined at about 65° 
to the . It is to be expected that, as a result 
of the Earth's oblateness, the orbital plane will 
rotate slowly about the Harth’s axis at about 2j^ 
a day, and in a direction opposite to the Earth's 
rotation. The major axis of the orbital ellipse will 
also regre relative to orbital direction, 
ab lem than j^ per day. It is to be hoped that the 
radio-interferometer observations, coupled with the 
theoretical orbital data just quoted, will allow the 
computation of sufficiently accurate orbita to facilitate 
further accurate observations by optical means. 

At the time of writing, it is difficult to forecast 
the total life-time of the satellite since the denmty 
of the atmosphere er G3 vy nin 
ab heights of 250 miles and higher. Assuming & 
value of 10-4 times the denmty at sea-level, one may 
estimate that a satellite with “perigee at 250 mules 
should survive for about a month. Although 


engineers 
Future satellite launohings are awaited with the 
utmost interest. 


Paul Instrument Fund Awards 


AWARDS of grants by the Paul Instrument Fund 
Committee have been made as follows: £2,700 to 
Prof. G. F. J. Garlick, professor of physics in the 
University of Hull, to enable him to carry out studies 
of phosphors and photoconduotors with the view of 
the development of solid state light image amplifiers 
or converters; £2,000 to Dr. H. H. Hopkins, senior 
lecturer in physice (technical optics), Imperial College 
of Science and Technology, London, for continuation 
of the construction of a statio i 


of transporting optical images along its length ; 
£100 to Dr. D. Gabor, Mullard reader in electronice, 
Imperial College of Science and Technology, making 
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a total grant ‘of £1,900 for work on a new type of 
Wilson cloud chamber in the form of a resonant 
microwave oavity in whioh time marks are applied 
-to the tracks at equal intervals (pee p. 746 
of this issue of Nature). The Paul Instrument Fund 
Committee, camposed of representatives of the Royal 


No. 4580! 


Society, the Physical Society, the Institute of Physics . 


and the Institution of Electrical was seb 
up in 1945 ‘to receive applications from British 
subjects who are research workers in Great Britain 
for grants for the design, construction and mainten- 
ance of novel, unusual or much improved types of 
physical instruments and peris for investigations 
in pure or applied physical science” 


Rockefeller Institute Quarterly 


Tua Rockefeller Institute for Medical Research is 
now issuing, for present and former members 
of the Institute, the Roocksfeller Institute Quarterly, 
aged pie dorus E E ning I$ is intended 

background information of the current 
SOR of ais Tue cis Gaull plese Silene dave. 
meni. The first issue contains a brief account of the 
research of the Population Council, the 
Medical Division and Laboratory of which have 
been housed at the Institute since September 1954. 
The Laboratory also assists in the diagnosis of repro- 


ining genetic sex by examining somatic cells such as 


hose in the skin or on oral smears. There is also a , 


Demographic Division which seeks to the 
scientific study of population problems. The Abby 
Aldrich Rockefeller Hall, which is nearmg completion, 
is to provide a social and residential centre for visiting 
scientists from all over the world and for the Institute 
rM Extensive changes in the facilities of the 

Institute buildings, which are nearing completion, 
will provide for Dr. F. Lipmann’s biochemistry 
laboratory and laboratories for Dr. E. L. Tatum's 


ungarian 
scholars, and on the establishment of the post of 
Administrative Associate for Information Services, 
as well as lists of appointments and distimotions. 


Information Service on Psychopharmacology 


A GLHABING house of information on oho- 
pharmacology is being established by the aho- 
pharmacology Service Center of the U.S. National 
Institute of Mental Heelth. An extensive oolleotion 
of the literature in this field, inoludmg pharmaco- 
logical, clinical, behavioural and experimental studies 
of the ataraxio, psychotomimetic and other centrally 
acting drugs, will be clamsified and coded to enable 
the staff to answer & wide variety of technical and 
scientific questions.. As soon as enough materials 
have been assembled, the Center plans to offer 
bibliographical and reference services as well as the 
preparation of critical and ical reviews of 
special topics in the fleld. In order to accelerate the 
growth of the literature collection, the Center invites 
persons working in the field to provide three copies 
Senay ota dut dal Hil hae er thee 
reprints, pre-publication manuscripts, progress re- 
porte, informal mimeographed reporte, papers read 
at meetings, or abstracts. Letters outlining work 
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in progreas would also be welcome. Any restrictions 
that authors may wish to place on the Center's use 
of their papers will be strictly qbserved. AN materials 
should be addreased to the Technical Information 
Unit, harmaoology Service Center, National 
Institute of Mental Health, 8719 Oolesville Road, 
Silver Spring, Maryland. 


Search for and use of Natura! Resources 


Impact, of March 1957 contains an article by J. 
Gray, “Technology and the Quest for Materials”, 
which js a timely corrective to the common tendency 
to over-aimplify the issues in controversy on popula- 
tion and resources and the implication of technical 
changes. Mr. Gray emphasizes the need to plan re- 
search ahead rather than continue to rely on the hap- 
hazard reactions of private enterprise, but he points 
out that while all the available evidence suggesta 
that the demand for materials will continue to rise 
sharply in the next few decades, the urgency of this 
need is still debatable. The great increase in the 
consumption of leading metals since 1880 is due to 
the industrialization of a handful of countries: nine- 
tenths or more of the world’s pig iron, copper, lead, 
zinc and tin, outside the Communist countries, are 
consumed in Europe, the United States, Canada, New 
Zealand, Australia and Japan, but it is probable that 
the under-developed countries will only slowly affect 
world demand. To keep production per head of popu- 
uat e E eee however, requires an 
increage of nearly 8 per cents per annum in Latin 
Se Da E n ANS an Aem oan at eee 

Mun pon eas usas nad. Do 

Mr. Gray suggests that among the prob- 
M pau M MM IR S EE 
regardless of cost or immediate return, are sub- 
stitutes for coal and base metals, the use of i 
metals, new sources of plastiog, new fuels for road 
and air transport and the scope for liile-used 
materials. As regards conservation of resources, the 
two most obvious steps are to inspire and stimulate 
interest in design, and the systematic use of sorap. 
More serious is the need for research on methods of 
ore dressing and extraction, but while there is room 
for more conscious planning of there are 


prospecting, 
- difficulties both on the national and the international 


plane, chiefly financial and nationalistic. The main 
hope of increasing the supply of agricultural raw 
maberials lies in increasing the yield per acre. 


Information and Communication 


A PAPIR by Dr. H. Ooblans on ‘New Methods and 
T ues for the Oommunioetion of Knowledge” 
in the nesco Bulletin for Libraries of July (Paris : 
Unesco) is a first step in a long-term programme of 
study, experiment and development im a fleld which 
is becoming a principal interest of Unesco. Starting 
from discussions and conclusions reached at the 
Royal Society Scientific Information Conference, the 
Unesco International Oonference on Science Abstract- 
ing and the Unesco Conference on the Improvement 
of Bibliographical Services, Dr. Coblans considers 


Chemie, the 
Centre National de la Recherche Scientifique (Paris) 
and the Ohemical-Biological Centre, Washington; he 
then suggests that costing studies for definite subject- 
fields on an operatidnal basis should be stimulated 
in the major countries in which mechanical selectors 
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are available. Unesco should commission a critical 
study of the potentialities of the apparatus described 
in the Federation of International Documentation 
Manual, indicating its value and Imitations for the 
main uses in libraries and documentation work. He 
also recommends the issue of international lista of 
translations of periodical articles, using the best 
available mechanical techniques, the establishments 
' in each country or suitable region of at least one 
punched-card unit with phóto-offseb equipment for 
the production of the lists and indexes as needed, 
and the compilation of & manual of the practice and 
organisation of such services, as well aa the sub- 
sidizing of research on the production of equipment 
more suited for the production of these lista. Unesco 
should also organize an international conference of 
experts from all patent offloes to discuss mechaniza- 
tion, and publish ın its proceedings an authoritative 
summary of the state of present knowledge in this 
field. In collaboration with the International Federa- 
tions in Bibliography, Pure and Applied Sciences and 
Social Sciences, Unesco should also establish and 
maintain the administrative procedures required to 
link national and international services in the flald 
of communication of knowledge. 

With regard to the older techniques, Dr. Coblans 
suggests that international organizations should 
arrange to send their documenta to the relevant’ 
abstracting periodicals, that in each country there 
should be one overall social science centre to receive 
liste of specialiste, research in progress and informa- 
pe MA about conferences and the location of un- 
becca material, and that the Unesco Social 

ence Olearing House should co-ordinate the 
activities of all such centres. He also advocates a 
long-term study of the adequacy of the scientific 

as a method of communication, a survey, 
with the help of the Abstracting Board of the Inter- 
national Council of Belentiflo Unions, of the extent 
to which the major abstracting and indexing services 
in the natural sciences cover articles in annual reviews 
and technical research the issue of regular 
liste’ of published of international con- 
ferences, and a conference on the production and 
distribution of literature on nuclear energy. 


Writing and Searching | 


Two recent articles in Research merit the close 
attention of every postgraduate research student and 
young research worker. The first, entitled “A Note 
on the Writing of Scientific Papers and Thosee" (10, 
168 ; _May 1957), contains the substance of & lecture 


i is usual to give constant supervision during the 
course of a student’s research work, very rarely is 
training given in the important task of writing and 
preparation of the subsequent report for publication. 
lt is only too well known how poor is the presentation 
“of many contributions to. scientific journals. In his 
advice, Dr. Hume-Rothery adheres to traditional 
lmes. He gives several examples to illustrate the 
more common faults, emphasizes the importance of 
conciseness and discusses how to make & paper 
interesting and olear. It is recommended that 
experimental results should be so displayed that the 
reader may see their general nature and, in addition, 
the exact values to within the limits of experimental 


accuracy. In this regard Dr. Hume-Rothery deplores . 
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the regulations of some journals against the showing 
of in both tabular and tio form. 
The second article, '' the Literature", by 
M. A. Shor (10, 318; August 1957), although con- 
cerned specifically with the literature of physical and 
inorganic chemistry, nevertheless contams much of 
value to all chemists and physioiste. In making the 
survey of ihe relevant literature’ before a research 
project is undertaken, there are two oonflioting 
and thoroughnems—and some balance 
has to-be struck between them. Dr. Short provides 
an excellent working guide for the ordinary research 
worker on how best to go about his search system- 
atioally. The main chemical and physical libraries in 
London; the various abstracting journals and their 
coverage; and the foreign periodicals which are 
availablo in an English translation are listed, and in 
appendixes details are given of treatises 
and handbooks to be consulted and the titles of the 
journals of major importance published in the years 
prior +0 1875. In oonolusion, Dr. Short gives some 
brief but interesting advice about how to keep up to 
date, and how +o record the information obtained 
from the search in an easily available form. 
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National Institute of Agricultural Botany 


Txa report of the Council of the National Institute 
of Agricultural Botany for the year 1956 has now been 
published (The Secretary, N.LA.B. Huntingdon 
Road, Oambridge. 2s.). During the year under 
review there was some reorganization of the work, 
and & new section, the Multiplication Branch, is: 
now responsible for the increase of! stocks of 
seed bred by the official plant b ing institutes. 
These include cereals and sugar beet from the Cam- 
bridge Plant Breeding Institute, grasses and olovers 
from the Welsh Plant Breeding Station, brassicas 
and onions from the National Vegetable Research 
Station, and hybrid tomatoes from the John Innes 
Horticultural Institution. The remainder of the 
Crop Improvement Branch is now more appropriately 
named the Trials Branch. Some 881 acres of stock 
seed crops of the Aberystwyth strains of grasses and 
clovers were harvested by the new Multiplication 
Branch and a further 640 acres by the Welsh Plant 
Breeding Station, the newly erected herbage granary 
coming into use for the first time. Interim te 
on forty-five cereal varieties which have been’ tested 
for two or three years are reported by the Trials 


‘Branch and an account given of its work on veget- 


able crops, which has included group classifications 
of named seed stocks of brussels sprouts and carrots. 
Further expansion is reported by the Seed Production 
Branch. 63,000 acres of seed crops were approved 
under the cereal fleld approval scheme, while under 
that for herbage and seed certification, 90 per cent 
of all eligible crops of Aberystwyth strains of grasses 
and clovers were entered for the national compre- 
hensive certification soheme in the first year of its 
operation. The total number of samples received by 
the Official Beed Testing Station was very similar 
to that of the previous year, the good harvesting 
conditions of 1955 being reflected m the high propor- 
tion of clover samples sent in. 


Transference of Rust-resistance to Bread Wheats 


Ir is known that some species in the genera 
Agropyron and Aegilops are hi resistant to the 
rusts which attack wheat. way of making 
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practical use of this novel source of reaistance is to 
transfer chromosome segments containing genes for 
reaistance from the wild species to wheat by the 
translocation of small chromosome segments using 
X.radiation. Sears (Brookhaven Symposia in Biology, 
No. 9, 1956) succeeded in transferring resistance to 
leaf rust from Aegilops umbellata to wheat, and 
Elliott (J. Hered., 48, 77; 1987) 

plished the transference of resistance to the black 
rust of wheat from Agropyron elongatum (tall wheat 
grass) to the common bread wheat. Tall wheat grase 
is a 7x (heptaploid) species. The first step was to 
cross it with 6r (hexaploid) wheat. After a few 
segregating tions, stem resistance waa stabilized 
at the octaploid level. A resistant octaploid was then 
pollinated by a susceptible wheat, and the hybrid 
seeds were irradiated in various ways. A gingle rust- 
resistent wheat-like plant, which was shown to be 
hexaploid and easily crossed with ordmary wheat, 
was isolated from the second generation after 
X-irradiation with a dosage of 18,000 r. unite. AN 
the sister plante were susceptible except for two 
` weak, sterile graas-like planta. The resistant plant 
bred trae to reaistance in the next and sub- 
sequent generations. Cytological examination of 
crosses between the resistant form and a susceptible 
hexaploid wheat indicated that at least three chromo- 
somal interchanges were involved, and that the 
presumed translocations were small and probably 
intercalary. This material cannot, as it stands, serve 
as a new commercial variety, amce it falla short of 
the desired standards for milling and baking quality. 
The important thing about it is that it demonstrates 
a new method of combeting a series of pathogens 
which are a menace to an essential food crop. 


Meteor Orbits and Rainfall 


E. G. Bowms has a paper on “A Prediction of a 
- Meteor Orbital Period" in The Observatory (T7, 898 ; 
1957), in which he suggests that meteoritic dust has 
& nucleating effect which leads to heavy precipitation 
approximately thirty days after the dust enters the 
top of the atmosphere. Although the majority of 
meteorologists have opposed this hypothesis, oon- 
' tending that the resulta are a chance phenomenon 
and also that there are no physical grounds for 
expecting a connexion between meteor showers and 
rainfall, Bowen emphasizes that if the hypothesis is 
correct there existe in the meteorological records an 
impressive collection of information from which, in 
certain cases, & considerable amount of evidence 
about past meteor sctivity might be derived. 
Bowen refers to & paper of his in J. Met, 18, 142 
(1950), which shows that if the daily rainfall of 
the first five . weeks of the year is totalled for 
about 250 stations in different perte of the world 
over & period of fifty to sixty years, it does not 
result in a smooth curve but exhibits distinct peaks 
on January 12 and 22 and February 1. As is well 
known, these dates are about thirty days later than 
the Geminid, Urgld and Quadrantid meteor showers, 
respectively. While the records from which the curve 
was compiled included a fair sample of data from 
the northern hemisphere, the same did not apply. to 
the southern hemisphere ; but many more date from 
the latter have now become available, the samples 
comi from fifsy stations in Australia, in 
ND A E E ien dr io 
Argentine. From the data from these stations 
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another curve has been drawn and it shows-peaks 
which closely correspond on practically the same 
dates with those in the previous curve. It is admitted 
that a sharp difference of opinion exista among 
meteorologists regarding these peaks, the majority 
maintaining that a rainfall curve of this type is a 
smooth horizontal line with chance fluctuations about 
the mean, but Bowen contends that they have a real 
significance (see also Nature, 177, 1121; 1056). 


Plastic Mounts for Biological Display 


IN the issue of the Museums Journal for September, 
Dr. Blodwen Lloyd, of the Royal College of Science 
and Technology, Glasgow, describes a method of 
mounting biological specimens in transparent plastic. 
aheets of plastic, the air being driven out by the 
application of low heat and . The technique is 
specially applicable to objects which are virtually 
two-dimensional, such as herbarium planta, but can 
also be used for the mounting of specimens in low 


- relief, aa, for example, small bones and woody twigs. 


The Oliver Bird Trust -7 


In July 1957 a charitable fund was established with 
the title of the Oliver Bird Trust, the Trustecs being 
Mrs. M. A. Pyke, the Hon. Mrs. Burrell and Dr. A. 8. 
P . The Trust has as ite object the advancement 
of of methods of fertility control with 
special reference to the ion and provision of 
facilities for teste, clinical trials of systemic methods 
of contraception as they become available, and in 
the meantime improvement of locally-acting 
spermicides. The Trustees will offer for award in 
each of the next five years a prize of not lees than 
£250 and an Oliver Bird Medal for laboratory or 
clinical work bearing on the control of conception. 
The first prize will be offered early in 1958, and &ppli- 
cation should be made not later than December 31. 
They will also arrange two annual Oliver Bird 
Lectures: one with the aim of promoting in medical 
and soientiflo circles recognition of the importance 
of investigating fertility control ; the other to be 
sponsored by the Society for the Study of Fertility, 
dealmg with the technical aspects of the problem. 
The first technical lecture will be given on November 6 
in &he lecture theatre ab University Hospital Medical 
School at 5 p.m. by Dr. T. Mann on ‘The Biochemical 
Basis of Spermicidal Activity”. Finally the Trustees 
will set up a Council for the Investigation of Fertility 
Oon&rol which will work in conjunction with the 
Family Planning Association and will be responsible 
for igi testa and clmical trials. Further 
information can be obtained from the office of the 
Trust at 64 Sloane Street, London, B.W.1. 


Advisory Group for Aeronautical Research and 
Development 


^ Tum seventh general assembly of the Advisory 
Group for Aeronautical Research and Development of 
the North Atlantic Treaty Organization will be held on 
November 25-26 in Washington, D.C. Dr. Theodore 
von Kármán, chairman of the Advisory Group, will 
preside over the formal opening of the general 
assembly at the Shoreham Hotel, Washington, at 
which Gen. Nathan F. Twining, chairman of the Joint 
Chiefs of Staff, North Atlantic Treaty Organization, 
in the United States. The first seasion will be devoted 
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to a discussion on the theme ‘Towards 
Higher Altitude”, with Dr. Hugh L. Dryden, director 
of the National Advisory Oommittee for 
in the chair. Introductory talks followed by general 
discussion will be given on: '"Aerodyngmios of Low 
Durs Nm Ey EI G, N ata direoior, 
Institute of Aerophymios, University of Toronto; 
Le a Rt Hia ieu Rd by M. F. Florio, 
Société d'Etudes pour la Pro- 
gee e de ee 
R. Siestrunck, Office National d'Etudes e$ de 


“Aeromedical Problems of Flight above the 
Aeneas, by Col P. A. bell, Air Research 
and Development, United States Force. Reports 
‘on the activities of the Advisory Group will be given 
by ihe Panel Chairmen and the Director on the 
morning of November 26. p 


University News : Birmingham 


Tum following appointments have recently been 
made in the University of Birmingham : L. Cestillejo, 
to be lecturer in mathematical physics ; Dr. G. 0. 
Brock, to be lecturer in civil engmeering ; Dr. R. J. 
Aliwood, to be temporary lecturer in oivil engineering ; 
G. V. Jeffreys and Dr. D. R. Olver, to be lecturers 
in ahemioel engineering ; R. W. Snell, to be lecturer 
in leum production e ing; P. D. Allen, 
to lecturer in engineering; and Dr. 
B. Shaw, to be lecturer in medical biochemistry and 
pharmaco Lu 


logy. 
Dr. A. P. Batson, N. E. Booth and Dr. J. D. 
Hobson have been appointed Imperial Chemical 
Industries Research Fellows. 


Announcements , 


Pror. Raagwaz Granrr, of the Medical Nobel 
Institute, Stockholm, has been awarded the Retxius 
Gold Medal of the Swedish Society of Phymioians. 
Since 1897 this Medal has been awarded every tenth 
year, alternately in anatomy and. physiology. 

Tua Executive Council of the Commonwealth 
Agricultural Bureaux has elected Mr. T. Swaminathan, 


. O. Tepreeen 
Territories. Dr. J. G. Malloch, representing Canada, 
has succeeded Mr. Swaminathan as vice-chairman. 
Mn. L. Gostasp has been appointed research 
manager of the Electrical Research Association and 
Mr. E. E. Hutchings head of the Member Relations 
me addas Mr. A. M. Cassie and Dr. L. H. Orton 
be joint heada of the Switchgear Department, 
and Dr. G. Mole and Dr. F. Busemann head and 


deputy head, respectively, of ie anaes ond 
Utilization Department. 


Mra. D. R. BARBNHE, formerly assistant to the 


director of the Norman Lookyer Observatory of the 
University of Exeter, has been a ae superin- 
tendent of the Observatory. Mr. L. Edwards, 
' director of the -Obsarvatory ea 1036, died in 
September 1956 (see Natures, 178, 1028; 1956). 
Tum International Union against Oancer is to 
award a limited number of travel grants to enable 
young scientists who do not yeb Hbld senior appoint- 
ments, but who have already made significant oon- 
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tributions to research on cancer, 60 attend the "th 
International Oancer Congress to be held in London 
during July 6-12, 1958. Application forms may be 
obtained from Dr. I. Berenblum, Weizmann. Institute 
of Science, Rehovoth, Israel to whom all inquiries 
should be addreemed. 


APPLICATIONS are invited for the Helen Putnam 
Fellowship for Advanced Research, a postdoctoral 
resident fellowship for women, with research facilities 
at Harvard University. The research may be in any 
field related to genetics or mental health, including 
psychology, child development and other flelds of 
social science. The stipend will be 8,500 dollars a 
year, with poasibility of renewal. Application forme 
may be obtained from the of the Graduate 
School, Radcliffe College, Cambridge 38, Massachu- 
setts. Co applications should be returned not 
later than January 15, 1958." Announcement of the 
award will be made on or before February 15, 1958. 


Frank Wright Scholar- 

give the recipient the opportunity 
for further study in the United States at either the 
Textile Research Institute, Princeton, or at the 
Massachusetts Institute of Technology, is to be 
awarded by the Textile Institute. Candidates must 
have been born in the United Kingdom and must 
possess & university of sufficient standing for 
ee pud ah ecu ACE 
The recipient of the scho will become a oan- 
didate there for the Ph.D. in chemistry, 
chemical engineering or mechanical engineering. The 
duration of the course will probably not exceed three 
and & half years, and the Fellow will be paid 1,500 
dollars in each of the first two years plus 600 dollars 
tuition fees and 1,800 plus 600 dollars in the third 
Age The scholarship holder will be expected to give 

io return to the United Kingdom at 
ho condi OF hie Gouda’ and Uo würk thers for a 
period of at least five years. Further information 
can be obtained from the General Secretary of the 
Textile Institute and applications must be returned 
not later than October 81. 


Tuam scholarships in engineering, of about £450 
a year according to circumstancea and tenable in 
the Department of Engineering in the University of 

n, &re to be offered annually by Hoover 
Lid. The scheme combines an honours degree course 
in mechanical and electrical engineering with comple- 
mentary practical training in production 
research wid development at the Hoover factory at 
Perivale. The training tasks are designed to be of a 
broad engineering nature, characteristic of 
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other factories in Britain and overseas. The student 
is under no obligation to Hoover Lid. after gradua- 
tion, nor is the oompany obliged to employ the 
graduate, but-it is hoped that a suitable appointment 
may be available for successful honours candidates. 


- Selection is by an examination, set by the University 


of Southampton, which is to be held at Hoover Ltd., 
Perivale, in February of each year. Details of the 
sylabus may be obtained from the University. 
Applications, which must be received before Decem- 
ber 8, should be addressed to the Education and 
Officer, Hoover Ltd., Perivale, Greenford, 
Middlesex, from whom further information oan be 
obtained. - Er : 
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LINNAEAN ANNIVERSARY CELEBRATIONS 
By Dx. J. RAMSBOTTOM 


AR E ae RES ot 
of the 250th anniversary of the birth of 
Linnaeus were befitting to the memory of a world- 
famous scientist, and & national hero. A new statue 
—a oopy of the one at Stockholm—vwas set up a$ 
Vols, a medal wes struck, Telegraph Torma posce 
fine ooloured representation of Linnassa is, 
works both by and on Linnaeus were displayed in 
the book-shops. 

The celebrations proper began at his birthplace, 
Råshult, on May 28 (O.S. May 11), hia birthday, and 


University of Upeala, where Linnaeus was professor 
of medicine and botany (1741-78) and three times 
rector i as well as paying special tribute in 
the end-of-term ceremonies, arranged & ium on 
“Systematics of To-day” (May 28-30), which was 
atvended by about thirty foreign guests.- 

Those attending were weloomed at an opening 


ceremony in what was formerly the orangery of the. 


old University Botanic Garden by the Rector Mag- 
nifieus of the University of Upsala and by the 
-Ohanoellor of the Swedish Universities, in short 
speeches. Then the president of the symposium, 
Prof. J. A. Nannfeldt, gave a brief address in which 
he spoke of Linnaeus's attitude to Nature, his 
concep’ of species and the appropriateness of the 
meeting aa pert of the Upsala celebrations. After- 
wards a walk was taken round the Garden, again 


The symposium. proper was held at the University. 
Probably most people doubted whether a programme 
of twenty-seven papers, with discussions, could be 
crammed into four sessions. Each had been 
allotted fifteen minutes, and all loyally kept to this, 

i reminded of the passage of time by a 


penimng 
(United States) on “The Evolutionary Significance 
of the Systematic Categories”. The primary object 
‘of systematics has always been to permit grouping of 
the bewildering number of natural entities into 
collective units—to make order oub of chaos. This 


of the theory of evolution and, far more important, 
(2) the replacement of typological thinking by popu- 


lations thinking. These are by no means two aspects 
of the same concept. - 

A species is a group of interbreeding populations. 
Indrviduals of which a species is composed are the 
visible ion and temporary containers of the 
‘gene I’ of the species. This pool is sharply 
limi to genes which can harmoniously combine 
into genotypes and produce successful 


every new gene pool, every incipient new species, and 
every new species is an ecological experiment; 
& possibility of entering a new adaptive zone. 
This is the great evolutionary significance of the 


species. 
There is a oertain collective advantage in the 


particular : f 

Each morphological type is &he produce of a long 
process of ddaptation for a specific environment, 
namely, 


Julian 8. Huxley (Great Britain) spoke on “Grades 


of most 


Proceases, of improvement (anagenesis) as well as 
diversification by splitting (cladogenesisa) necessitates 
the erection of a two-way taxonomic system, classify- 
ing assemblages by anagenetic grades as well as by 
cladogenetic monophyletic groups, for which the 
general term clades may be 

In point of fact moss taxonomic. units have been 
recognized as such because they represent persistent 
grades of organization, while phylogeny is more 
speculative and is, for the most part, a matter not of 
observation but of deduction. In any ovent, ana- 


. genetic units (grades) are just as ‘natural’ or readily 


delimiteble as monophyletic unite (clades). Indeed, 
many taxa are simultaneously both grades and clades 


(for le, Amniota, Monotremata, Dipnewnonina, 
Bows), Others, hewever, are only (polyphyletic) 


- grades (for example, Metozoa; Teleostei, and various 
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‘genera’ such as Merychippus or Cophalaspts). The I. Manton (Great Britain) urged that ‘The 
human stock is properly definable both as &minorolade Concept of the Aggregate Species” should be used 
(family Hominidae) and a major grade (Psychoroa). m floras, i her remarks by reference 
G. Heberer (Western Germany) followed with to her work on P . The aggregate species 
- "Zum Problem den additiven Typogenese"—on much P. vulgare is composed of P. australe, 2n, chromosomes 
thé same general lines as the two previous papers. with a genotypic composition one might call B; 
It was interesting to note the importance all three P. vulgare s.s., 4n chromosomes with a genotype AO ; 
speakers placed on the researches of the American . and P. interjectum, 6n chromosomes with a genotype 
geologist, G. G. Bimpson. . ` ABO. A second aggregate ies would be P. 
- It was now the turn of the oryptogamio botanista, virginioum with a microspecies with 2m (genotype A), 
Roger Heim (France) dealing with “Les oritéres and another with 4n (genotype AD). í 
d'ordre chimi dans l'étude des affinités chex les R. C. Rollins (United States) in “Some Copsidera- 
Macromyoétes". He examined in what degree the tions of the ‘Comparative Systematios of Vascular 
oocurrenoe of certain chemical substances in fungi Plani Species” stressed the importance of comparative 
(either immediate products such as glycogen, chitin, systematics in flowering plante, emphasizing that no 
and celulose, mannitol, trehalose, or pigments., single set of principles covers all the differant types 
dissolved in vacuoles and fat globules in cells) can be `of variation which are encountered even within 


used for supporting views in the 


lized. carotinio chondriooontes of spermatophytes and 
of fungi—such criteria have no taxonomic value. 
On the other hand, the presence or abeenoe of a 
substance in a given group may provide strong 
‘ confirmatory evidence of its status: such are the 
intercellular pigments of agarios with coloured spores, 


of genera in which certain chemical substances are 
found im some only of the species but where all the 
species are obviously intimately related. Hə also 
gave examples of the strong correlation which can be 


general systematy of. 
Myoetee. Ho showed that in certain cases—crystal- - 


- relatively narrow alliances. He instanced e Sent 
of Cruciferae, Lesquerella and Leavenworthia, with 
four species, having a striking parallel distribution in 
Tennessee. The variation pattern in these two genera, 

annuals occupying open habitats, is totally different. 


-Ia the species are vicarious, and. when 
arti brought together, freely form hybrids, 
indicating the total lack of genetical sterility barriers. 


diphenylbenroquinonio pigments. He gave examples ; In Leavenworthia the species are sympatric, and highly 


inoompatible with each other. 
'C. G. G. J. van Steenis (Holland) spoke on 


. “Speciflo Delimitation, with Special Reference to 


Tropical Plante". He reviewed how far modern 
detailed research in genetics, experimental morpho-. 


structures. In ‘his view biochemical criteria have a, logy, karyology and biochemistry has affected the 


part to play in the controversies, hypotheses and 
confirmations of systematica, with its ultimate aim 
of a natural claasificdtion. 


example, how the utilization of these charactera during 
the past twenty years had brought about the splitting 
up of the Siphonales, formerly considered to be 
homogeneo i 


us. 


from the living matter iteelf (morphology of the 
cellular constituents and biochemical peculiarities) 
rather than those furnished by morphology, anatomy 
and mode of i By convergence such 
characters can be the same in groups having no real 
affinities. 

R. Tuomikoski (Finland) followed with a research 
summary “Uber den heutigen Stand der Laub- 
mooesystematik". Mosses are easy to oolleo$ and 
examine under the microscope so that at first their 
study made good progress along morphological lines. 
This.resulted in their classification becoming more or 
lees stereotyped, and during the past twenty years 


little research has been carried out to bring it more - 


in line with m ideas. 

R. Pichi-Sermolli (Italy) gave an outline of ‘“The- 
Higher Taxa of the Pteridophyta and their Classi- 
fication”, making several proposals for modification 
and rearrangement. 

The afternoon session opened with a i 
discussion by B. Rensch (Western Germany) on ‘Die 
ideale Artbeschreibung’’. - 


beaio value of the Linnean’ species. Though there 
5s- greatly increased insight of intraspecific struc- 
ture the Linnean concept has been confirmed 
and has lost nothing of iw actuality. The delimita- 
tion of genera and species is still the of 
taxonomy, affecting botany im all its branches— 
pure and applied. From various points of view it is 
most unfortunate that botanical science in general, 
and taxonomy in particular, were not developed in 
the tropics instead of in countries with depauperated 
floras and disturbed vegetation. Systematiste inves- 


flow of experimental research which, while tending to 
undermine the species concept, simultaneously intro- 
duoés ‘characters’ and delimitetions which the 
Systematist oen neither tesó nor judge on` their 

W.-Ludwig (Western Germany) then gave a paper 
“Art iff und Evolution der Art unter dem Aspect 
E. ys (Geoffroyismus)”’. 

The next morning’s session began with J. Clausen 
(United States) on “Function and Evolution of Eoo- 
types, Hoospecies and other Natural Entities”. Genetio— 
ecologic experiments have shown that morphological 
' and ecological characters that adjust ecological races 
to the environmen’ are governed by fairly complex 
systems of genes composed of genes of the multiple 
kind which may have additive, subtractive, comple- 
mentary, or epistatio effects in various rbiong. 
The genes that regulate the individual character are 
usually located on different chromosomes, enabling 
fairly free recombination. They are distributed to 
the ecological races of a species in such a manner 
that one race may poaseas the genetic key thas unlocks 
the heredity that is stored m another race. Interracial 
crossing accordingly results in the release of variability, 
in. transgressive : segregation, and in hybrid 
vigour. 
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Some-of the genes that regulate different characters, 
however, are located on the same chromosomes, and 
accordingly cause moderate genetic linkage between 
distinguishing characters. The linkage is loose 
because only some of the genes of the system are 
linked. Such a genetio structure causes moderate 
genetic coherence, and permits moderate genetic 
recombination between ecological races: Ecological 
races, morphological subspecies, and closely related 
function, therefore, as gene pools that store 

Mo potential veg of the doque In Tooga 
evolutionary entities or taxa, dynamic and flexible. 
Their genes regulate balanced processes adjusted to 
the seasonal and diurnal rhythms of the environment, 
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an adjustment delicately balanced and requiring . 
A moderate genetic ' 


for development. 

ooherenoe is therefore an evolutionary necessity for 
proper survival. Natural selection has aooordingly : 
favoured such entities that possessed genetic struc- 
tures sufficiently rigid to reproduce themselves as 
long as the environment remained essentially the 
same and that were sufficiently flexible to permit 
them to change m periods of geologio revolution. ~ 
W. B. Turril (Great Britain) then considered 
“Genetic Variation within Taxonomic Species’, 
most of his illustrations from Stlens maritima 

. vulgaris. He emphasized the importance of 

DRE characters as separating ecologically the two 
species and sub-species within them. Some of the 


variations experimentally proved to be genetical were ' 


deflnitely of survival value, others were deleterious, 
and others were doubtfully of survival value under 
the conditions now favoured by the different taxa. 
Some of the characters appear to be neutral in the 
sense of produomg more or less balanced polymor- 
phisms in many populations. The importance ‘of 
the phenotype as & whole should always 
be kept in mind when survival value is being invest: 
bed. 
Es Heslop Harrison (Northern Ireland) followed 
with ‘Ecological Variation and Ethological Isolati 
Since the breeding system in a plant species 
dominant factor in determining ite ca paos dak TA 
formation, ib is to be expected that differences “will 
be found between anemophilous and entomophilous 
species in their patterns of infra-specific variation.” In 
species which are specialized for a limited range of 
pollinators, persistent assortative pollination ("homo- 
gamy’) in populations polymorphio for flower chifrac- 
teristics could provide the conditions for sympatric 
race formation, and this may have particular impor- 
tance when it is &ooompanied by simultaneous 
ecological differentiation. Examples which appear to 
ilustrate this are to be found among the European 
Orchidaceas, in several species of which ecological 
races exist that differ from each other morpho- 
logically only in the alleethetio features of the 
flowers. 
Z. Lorkovié (Yugoslavia) spoke on ''Die Merkmale 
der unvollendteten Spexiationsstufe und die Frage 
der Einführung der Kathegorie der Bemispeziee in die 


Systematik". In the newer especially experimental - 


systematic it is becoming increasingly common to 
find that two populations can be olassifled either as 


true species or as races, and that in one of ther at 
least the inner reproductive isolation mechaniam is 
not fully developed. He proposed, therefore, to denote 
such an incomplete degree in speciation aa a new 
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which must lead not only to faulty systematics but 
also to false evolutionary inferences. 

F. A. Schilder (Eastern Germany) followed with 
'"Versuah'einer genetischen Klassification der Varianten 
bei Banderschnecken’’. In the garden snail (Cepaea 
Aortensis)variations in the shells are enormous, but there 
are great differences in frequency &ooording to the 
presence or absence of certain genes in the populations. 
Though most varieties have been named scientifically, 
it seems to be more useful to design the characters of 
each i by & series of letters indicating its 
hereditary features in colour, banding, size, etc. When 
describing a population, the unit in biological evolu- 
‘tion, one should indicate the percentage of varieties 
observed with regard to each independent character. 
The frequency of characters decreases concentrically 
from the locality where a character has been changed 
by mutation, and there seams to be scarcely any 
influence of environment on the progreas of its 
distribution. 

F. Ehrendorfer (Austria) in "Die geographische 
und okologische Entfaltung des europüisch-alpinen 
Polyploidenkomplexes Galium  anesophyllum Vill. 
seit Beginn des Quartürs" dealt with his oytogenetical 
and fleld-study research on this species. He stated 
that there were various polyploids (2, 4, 6, 8, 10- 
ploids) within the so-called species and related them 
to present-day ecological conditions and to those 
during and since the Glacial Epoch, and concluded 
that ern dae with the same chromosome number 

different ways. 

"P Lövkvist (Sweden) dealt with the Cardamine 
pratensis oomplex m ''Polyploidy and Ecological 
Differentiation". Chromosome numbers in pure- 
breeding populations range from 16 to 96 the 
cultivated material can be divided into two mor- 
phological groups: the Temperate Group in which all 
the numbers ocour, and the Arotio Group with only 
the numbers 64 and 80. 

The components of the C. pratensis complex are 
ecologically well isolated from most other Cardamine 
species. New plante of all groups of the complex are 
self-inoompatible. Therefore if only a few immigrants 
grow in a locality the number of self-inoompatible 
alleles need be quite small. As hybrids are oom- 
pletely fertile hybrid swarms arise. 

Field studies in south Sweden showed that popula- 
tions with different ohromosome numbers have 
different ecological preferences. High water-content 
of soil is the main adaptation factor: another is the 
biotio factor of oompetition. Vegetative reproduction 
is widespread so that it is necessary to decide 
whether plants growing in & special niche belong to 
a clone or constitute a population. 

The last paper of the seasion was ‘The Taxonomic 
Treatment of Vicarious Taxe" by O. Hedberg 
(Sweden). The gradual differentiation of one species 
population into two or more independent taxa is a 
very complicated process. It seems well established 
that the rate of evolution may be greater in some 
features than in others. Thus the degree of genetical 
isolation between two closely related taxa is not 
always proportional to the amount of differentiation 
in gross morphology, chromosome make-up, etc. It 
is therefore dangerous to rely upon genetical isolation 
ag an unfailing criterion for speoiflo distinction. 
Though experimental methods are greatly aiding 
our understanding of many points m evolution they 
cannot be appliede within the foreseeable future to 
more than a fraction of species described, and so to 
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be able to write consistent accounts of floras we ato 


compelled to retain the traditional taxonomic 


` hierarchy. 


When closely related taxa inhabit mutually 
exclusive areas the sole criterion for taxonomic 
distinction is the occurrence of discontinuous mor- 
phological variation. The taxonomic treatment of 
such ‘geographically vicarious’ taxa may often offer 
considerable difficulties. 

Good examples are provided by the floras of the 


high Hast African mountains where the alpine biotas ` 


are jeoleted.. Within several genera 
examples ooour where the populations of different 
mountains are taxonomically distinguishable, forming 


groups of vjearious taxa. Recent studies have . 
revealed 


numerpus intermediate types which are 
difficult to claggify. Same ies oocur in isolated 
populations on many or all o the mountains with no 
perceptible morphological differentiation ; in others, 
different mountain populations of one species show 
statistical differences, but their variation-ranges 
overlap so &a'to'make taxonomic distinction impos- 
sible; whereas in others there are distinctly dis- 
continuous variation-ranges in one or more features. 
As a working rule the author chose to demand clearly 
discontinuous variation in at least two mdependent 
characters for gpeciflo distinction, and one clear 
discontinuity for subspecific. But numerous inter- 


mediate stages of differentiation exist. 


The last seasion with a short account by 
J. Ramsbottom (Great Britain) of the precautions 
taken by the Linnean Society of London and by the 
British Museum (Natural History) for the protection 
of Linnaeus’s collections during the Second World 
War. 

F. Widder (Austria) then spoke on ‘Die geogra- 
phisch- morphologische Methode als abgestufter Ver- 

wandtahaftetest”’. 


H. Merxmiiller (Western Germany) followed with 
"Einige Probleme der Sippengliederung und Areal- 
bildung in den ", in which he considered the 
so-called “Tischler’s rule’ that in the flora of a given 
region there is a constantly increasing proportion of 

from south towards north. He gave 

reasons for- holding that Tischler’s rule must be 
restricted to two types of region —mountainous areas 
where the various biotypes widely separated in the 
i , and regions strongly 
where different 
t should, therefore, 


Se a Ee iain aede abe a 
glacier-worn Central Alps and the bordering regions 


. which were not glaciated, where old floras often of 
“Mediterranean or Asistio origin have been conserved, 


and often succeeded in re-entering the blanks lef’ by 
the receding. ice. This very considerable portion of 
Sid. peodiviel ieee um he present, ipine fare 
interferes with, statistical resultes. The apparent 
failure of the. Bian Oe Ale Vise teen ot 
pergen: oftpolyploids in been oom 

p wih tat of the regions north of them in 
Per iral Darepe durtead of the dogiuns saih, bant ad 
ee ae ee RE 

n, 

i: s m (Denmark) ) discussed “The Bearing of 
the Glacial and In Epochs on the Formation 
and Extinction of Plant Taxe": Conditions that 
favour the formation, or, reversely, the extinction, of 
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plant species differed greatly inthe course’ of onè 
great oyole of“ glacial and postglacial (interglaoial): 


succession. -THe period of cold, (full 
glacial) & mano Have bo pud destructivo- The 
following stags was due to rising 


temperature combined with slight competition only ; 
light was adequate, the immature soil baaio or neutral. 
Later, o temperature and soil conditions 
favoured dense “forest growth; shade-intolerant . 
species were suppreesed or became rare relica: In 
the last stage the destruction of the flora was 
accelerated by climatic decline and soil degradation. 
Agriculture greatly modifled this course, which applies 
to north-western Europe specifically. 

G. E. Du Rietz (Sweden) speaking on “The Hybrid 
Oonoept" and illustrating his remarks with 
reference to New Zealand was concerned mainly with 


the nomenclature of what are generally Known as 
hybrid swarms. 


B. Petersen (Sweden) demonstrated “‘Pioris napi 
and P. bryoniae, two ‘Siamese twin species’ ". These 
species are-sympatrio in the Alpe and in the Car- 
pathians. In Scandinavia similar forms are allopatrio 
and connected by geoclines. Common descents and 
not reproductive communicetion should in such a 


, cage be decisive for the taxonomic treatment of the 


group. 
:G. Svardson (Sweden) continued the Swedish 


_ contributions with ‘Interspecific Hybrid Populations 


m>Ooreogonus”. The morphological and ecological 
variation is great. The variation, however, is mostly 
environmental and only partly genetical. Therefore, 
to-esteblish a firm basis for the study of speciation in 
this fish group, some characters must be found which 


‘are genetically determined and have only a low 


capacity for environmental modification.  Experi- 
mente still in progreas were begun in 1044. Special 
attention waa paid to gill r&kers as they have been 
used extensively in Coreogonus taxonomy. 

lf a whitefish population is transplanted to some 
new lake the morphology may be changed, 
but the gill rakers are stable. If individual fish with 
extreme numbers of gill plates are selected and bred 
from, the progeny responds to the selection, Indicating 
apolygenio inheritance of the gill raker numbers. 
Finally, if two sympatric or allopatric species of white- 
fish are artificially crossed, their hybrids are inter- 
mediate in Pun rakers, again indicating polygenio 


introgreegion oocurs very 
often in such abundance that the 
original species can no longer be identifled with 
certainty. Introgreesion may be followed by replace- 
meni and the population then shows some 
characters of the species which haa disap 
As sibling species of whitefish and ciscoes have 
lived sympatrically in thousands of Eurppean lakes 
sinse the glaciers retracted, they cannot poeibly be 
called & sub-species. Distribution daa show that 
they have invaded the Scandinavian peninsula at 
different times and they certainly have an allopatric 


The final paper of the symposium was also by a 
Swede, B. Pejler, on '"Taxonomioal] Studies on 
Planktonic Rotatoria”. The local variation is often 
considerable. Sometimes & connexion exists between 
the local variation and the environment. At others a 
variation has- been established which might best be 
explained as the result of introgreasive hybridization 
between closely related species. The study of the 
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variation. Within particular complexes of forms, 
which -have previously been regarded as a single 
species, often reveals a discontinuity in Bize or other 
characters, indicating the occurrence of sibling 


species. By reason of certain facts it is assumed thas- 


the Rotatoria consist to & smaller degree of cos- 
mopolitic forms than has been believed, previously. 
Afber the strenuous symposium it was a delight to 
be conducted along perte of Linnaeps’s Herbatio 
gottsundensis by. Prof. G. E. Du Rietz; it was 
described by Linnaeus in *"Herbationes upsaliensis”’, 
1763. Apart from the rich flora there was the 
satisfaction of seeing many plants which Linnaeus 
had demonstrated to his students. It was‘ isi 
to see Fritilaria meleagris growing in woodland. (On 
the journey back to headquarters the extensive 


‘King’s Meadow’ was visited, where it occurs in 


enormous numbers. Ib 18 there protected, and is so 
much an Upeala feature that it figures on the oover 
of the official guide.) 


Other places of botanical interest were visited, and. 
after lunch, Hammerby, Linnasus’s summer residence. - 


Here there was a meeting of the Royal Society of 
Science of Upsala, and Prof. N. von Hofsten read a 
paper on ‘“‘Linnaeus’s Conception of Nature". Ham- 
merby waa looking at ite best, and several of the plants 
introduced by Linnaeus were in full bloom. 

The foreign members of the Symposium later all 
signed & memorandum recommending that Herbatio 
gotteundensis be set apart as a nature reserve. 

Appropriately there was a dinner and reception in 
the evening at Bmálands Nation, the student cor- 
poration of which Linnaeus was ‘inspector’. An apple 
tree from his birthplace was planted in ite ‘native’, 
‘soi, and the significance of this in Swedish lore 
explained by the inspector, Prof. C. Nylén, who later 
gave a short address on the SmAlands Nation; 
Dr. A. Uggla spoke on Linnaeus as a Smalander 
and Mr. J. Beskow, the curator, on student life in 
Upsala. 

The end-of-term ceremonies with the ‘promotions’ 
of doctors were held on May 31. For the most part 
they followed tradition, beginning at 7 a.m. with a 
salute by cannon, one for each doctor, to be followed 
at 8 a.m. by bell-ringing from the cathedral. “At 
12 a.m. a procession was formed, and passed into the 
aula of the University, everyone in white tie and even- 
ing dreas and the honorary doctors in academic rohes : 
the order of procession gives nineteen entries, indivi- 
duals and groups. The proceedings began with a 
discourse by Prof. 8. Horstadius, promoter of. the 


faculties, each with its own promoter ; 1 
jubilee doctors (of fifty years standing), then- the 
h e P I de M Cei 
Poraa fy is. The name is called, the three steps 
of the cathedra superior ascended, a laurel crown (or 
a top-hat) ‘placed on the head (accompanied by a 
cannon-shot without), a gold ring put on the finger, 
a diploma presented, a shake of the hand, a descent 
from the cathedra and a pause and a bow to H.M. the 
King of Sweden, who sat just below the platform. 
The three-hour ceremony was impressive and pio- 
turesque with its savour of the medieval and ite 
national significance: it ended with the studente 
acolaiming the jubilee and honorary doctors 
assembled on the steps of the University in song 
and speech. 
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The programme of the ceremony was adorned with 
& representation of a laurel wreath surrounding 
Linnaea borealis and the words ‘Tantus amor 
florum". It includes the ''Promotions-formuler'' 
employed by Linnaeus for the medical faculty on 
October 81, 1754. . 

Among the recipients of honorary dégreee (Fil.Dr.) 
were H. H. Allan (New Zealand), Julisn Huxley and 
J. Ramsbottom: A. H. Uggla; the well-known 
authority on Linnaeus, was promoted doctor of 
medicine. 


Attention should be directed to the “Inbjudningar 
till Doktors-Promotionerns”’, as it has an appendix of 
four important : F. Berg, “Linnés 


(88 pp.). e 

The menu card st the graduation-dinner held in 
the Castle waa & reproduotion of the frontispieoe to 
the rare ''Linnéaka Institutets Skrifter’—a few 
hand-coloured copies of this were found recently 
in the archives of the Royal Society of Sciences, 
Upsala. B 
' The celebrations ended on June 2 with a com- 
memoration meeting of the Swedish Linnean Society 
at Hammerby. The annual pilgrimage this year 
marked also the fortieth anniversary of the Society. 
The President repeated his discourse of Thursday, 
though this time in Swedish: he was followed by 
A. G. Boerman, a Dutch medical man, who attempted. 
an analysis of Linnaeus's character by reference to 
his youthful notes and writings. In glorious weather 
about two hundred had an alfresco lunch, at the end 
of which the veteran student of Linnaeus, Prof. 
Robert Fries, spoke of the beginning of the Society 
of which he was co-founder, of ita objecta and of the 
Linnean tradition. The meeting ended at Linn&eus'a 
old house and garden at Upeala—the headquarters 
of the Society. 

It was & memorable week, and all who took part 
in the celebrations will long remember the courteous 
and lavish hospitality of- our Swedish hosts, the 
understanding tributes to Linnaeus, the international 
friendliness of the symposium—and Upsala in 
spring. ; 


NATURAL RUBBER INDUSTRY 
RESEARCH AND DEVELOPMENT 


Lemans cba sheer eg steel aa EA Aedes 
varying enormously in size, ranging very 
large estates with their own modern and well-equipped 
factories to smallholdings, some processing their 
rubber in primitive fashion, others making use of 
co-operative equipment. The organization of research 
and development schemes to assist -these diverse 
elements began naturally enough wit the creation, 
in Ceylon and Malaya, of institutes oon in the 
main with agronomic problems and- with the pro- 
vision of advice to growers. The success of these 
institutes is reflected in the substantial increases in 
yield—per tree or per acre—which are now being 
obtained, and in a@ steady advance in the general 
quality of the rubber produced. 
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The first appearance of synthetic rubber waa prob- 
ably & major stimulus in bringing some of the 
industry's leaders to feel that a more substantial and 
broadly-based effort in research and development waa 
called for if natural rubber was to advance, or even 
hold ita own, in & more challenging situation. The 
Catastrophically low prices of the early 1980's showed 
that the Industry was er: i vulnerable. 

The British Rubber Produgers’ Research’ Asocia- 
tion and the Natural Rubber Development Board (as 
it is now called) were formed some twenty years ago, 
and have been financed mainly by money raised by 
the Malayan rubber industry. Throughout their 
existenoe they have oo-operated with the Hastern 
institutes and with sister organizations seb up about 
the same time by the Dutch and French rubber 
growers. They have, however, retained their easential 
independence, under the control of their several 
boards 


- In recent-years the bulk of the income of the two: 
British bodies and of the Rubber Research Institute.: 


of Malaya has been obtained from a single fund 
derived from a ceas on Malayan rubber exports. The 
Malayan Rubber Producers’ Council very reasonably 
decided some time ago that it would be useful to: 
review the whole organization which had grown yp 
and to consider what changes, if any, were now 
desirable. The report of the-oommittee charged with 


this task has now been published*, and gives an 


overall impreesion of general approval, modified by 
some oriticiams of detail. 

The membership of the committee had a strong 
‘agricultural bias, and many will feel is unfortunate 


programmes of the Rubber Research Institute are 
subjected to detailed oriticiam, the work of the 
British Rubber Producers’ Research Association and 
of the Natural Rubber Development Board is not 
examined in quite the same way. At the same time, 
the most valuable features of the report are probably 
the review of the objectives of the three bodies oon- 
sidered together rather than separately, and the 
recommendations as to administrative changes which 
are considered desirable. Numerous detailed recom- 
mendations are made, most of them of interest 
primarily to those directly concerned with the several 
bodies involved. In general they appear very sound 
and reasonable, and their acceptance would seem 
probable. The need for higher ies to attract the 
right men, especially for service in the East, is cogently 

argued, and puts the correct emphasis on quality. 
The implementation of this report -will cost the 
industry more money: it is recommended that the 
cess on rubber exports be increased by 50 per cent, 
to yield an annual inoorne of approximately a million 
pounds sterling. Ib is pointed out that this will still 
represent a substantially lower percentage of-the salea 
than is normal in the chemical industry, which—as 
the supplier of synthetic rubbers—must be considered 
the chief itor. The natural rubber industr 
has through the years been fortunate in the quality 
and vision of its leaders. It oan be confidently 
assumed that this report will receive the attention 
and action ib deserves. G. Gan 
report of ihe Advisory Committee enquiring [ito Production 
Produoecs Oounell 


Derelopment Oonsumption 
. 49. Lumpur: Bubber 
of ihe Modeion of ya, 1957.) 2 Malayan dollars. 
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THE MEDICAL RESEARCH 


COUNCIL 
REPORT FOR 1955-56 


HE report of the Medical Research Council for 

the year, 1955-56" follows the pattern of earlier 
reporte in grving only summaries of the work of the 
Oounsil’s many separate research establishments. 
The fullest account of their work is contained in the 
scientific papers published by the Counoil’s staff, 
bibliographical references to which oocupy sixty-six 
pages of this report. The main pert of the report 
discusses general trends in medical research, a 
discussion which is, as the introduction emphasizes, 
selective and omite many investigations in which the 
- Council's workers take part. The mtroduction also 
reminds us that virtually every conspicuous advance 
in knowledge depends on & mass of unspectacular, but 
indispensable, work done by many individuals, or 
? by teams of workers, who bring different kinds of 
knowledge and skill to bear upon complex problema 
and are often themselves unable to make the fingl 
contribution to which outstanding advances aro due. 
-~ It is, of course, impossible to review in a short 
‘space all that this report contains. Apart from the 
* details it gives of the personnel loyed by the 
j committees wHich direct the 
~ work done, the research unita and the summaries of 
the work that these units are doing, there are, in the 
report, articles on clinical investigations and on 
research in genetics, as well as forty-seven pages 
“devoted to various aspects of medical research. 
^ The clinical research dates baok to 1951-52, when 
‘the annual report of the Council reviewed the affect 
‘of recent scientific and administrative developments 
on the organization of such work. Later, the Council 
was invited to discuss with the ing Medical 
Advisory Committee of the Ministry of Health how 
-glinical research could be enoouraged and developed 
in relation to the National Health Servioe, and an 
interdepartmentel committee, under the chairman- 
ship of Lord Cohen of Birkenhead, was set up to 
examine the question. Ita report, published as a 
White Paper in 1958, recommended that the Medical 
Research Council should appoint a Clinical Research 
Board, and in 1958 this was done. 

The Council has always maintained that ite investi- 
gations should neither supplement nor replace those 
carried out in universities, medical schools or hospi- 
tals, but should be complementary to work dane 
in these centres, and this report describes, in consider- 
able detail, how the Council is doing this. In general, 
the ‘Council supports clinical research by setting up 

. units made up of its own staff, by inting 
1ta, staff to work at centres other than the Council's 
own establishments; by making temporary grante 
to workers not on the Council’s staff, by making 
“awards for the training of research workers and by 
organizing oo-operative olinioal studies. The Council 
is “concerned with three clinical research establish- 
ments in the tropice—at Fajara in the Gambia, at the 
Infantile Malnutrition Research Unit at Kampala in 
Uganda, and at the Tropical Metaboliam Research 
Unit at Ki Jamaica ; and the Council hopes to 
develop lmks between these centres and clinical 


research unite in Britain. The estimated cost of the ` 


expanded programme of clinical research for the 

* Committee of Ocunoll for Aledical Research. of 
the Medical Research for the year 1055-1056. Pp. wil-+270. 
(Omnd. 180.) (London: H.M. Stationery Office.) 9e. not. 
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' current year, excluding that in the tropics, is of the 
order of £700,000. 

Próvision is: aleo to bo aide for renóaroh organised 
at the level of regional hospital boards, boards of 
eb ar and hospital management committees ; 
this fleld there is to be the greatest possible freedom 
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of the report which, together with the details of the 
personnel and many research unita and the summaries 
of their work,-afford a clear picture of & great body of 
scientific work directed to the preservation of health 
and to the prevention of disease. One is impressed 
by the vigour of the work in hand, ite forward 


from detailed supervision, so that the development of ~ outlook, its breadth and the depth of detail to which 


local talent can be fostered. 

Research in genetics is not a new activity of the 
Counci. More than twenty years ago it began to 
develop work in this fleld. At that time although 
great had been made in the biological study 
of heredity and in the application of the resulta of 
this work to agriculture, human genetics had been 

and there was need for studies of problems 
of inheritance and disease in man. This need was , 
later radically increased by developments in the use 
of nuclear energy. -The fact that exposure to radiation ' 
could cause fundamental in uctive | 
cells had been known since H. J. Muller first observed ~ 
it in 1027, but the general increase in the amount of `- 
radiation to which individuals and whole cammuni- 
ties could be gave rise to the fear that man’s 
_ hereditary constitution might thereby be permanently - 
and it was clear that workers must be , 
trained for the study of this general problem. LAT 

The Council has therefore established, during the. 
past ten years, a number of research unite to. folloy *. 
various lines of investigation of this kind, and observa- 
tions are being made both on man and on animals. 
It is expected that on this kind of 
work will, in 1960, rise to £100,000 a year. The Coun.. 
cil wishes it to be widely known that ite scholarships 
and clinical fellowships provide specialized training 
in certain genetical methods, and that there are now 
Se ee ee Ge 
departments, or as members of the Council’s i 
In 1955, a committees was appointed to report on the 
medical aspecte of nuclear radiation, including its 
genetic aspecta, and this committee dealt also with the 
wider problem of the hazards to the community aa & 
whole, or to i ‘sections of it, which might 
arise from the use of nuclear and allied radiations. - 
Its report, which was presented to Parliament in 1956 
as a White Paper, has now been made available to 
the United Nations and will be translated into 
Japanese, German, French and Italian. 

The section of the report entitled “Some Aspects 
of Medical Research” includes, this year, an article 
on recent advances in the study of the factors that 
. may cause cancer of the lung, an article which 
reviews the evidence for and against the thesis that 
tobacco smoke is the only cause. The Council is: 
supporting an expanding programme of research into 
lung cancer which will study the various 
factors involved, particularly tobacco smo and 
will also test the carcinogenic properties, if any, of 
substances obtained from the chemical analysis of 
tobacco and’ from its combustion. 

Other subjects discussed in this parb of the report’ 
are poliomyelitis vaccination, the prevention of 
whooping cough by vaccination, filariasis, propein 
deficiency in man, growth and renal function, micro- 
bial genetics, abnormal bins and their 
relation to disease, problems of radiation, the chemis- - 
try of proteins and of antibiotics, and the use of the 


ee ae for gas analysis m respiratory 
and clinical practice. 

The admmistration and finance of the Councoil's 
multifarious activitios are dealt with in other sections 


it penetrates. It is to this detail and to the Counoil’s 
flexible control, and most of all to the devoted work 
of the Oouncils numerous staff that the resulta 
obtained are due. Much of the credit should go to 
those many members of staff of the Council who can- 
not, as the report itself pointe out, make the final 
contributions, based on their work, which the publio, 
from time to time, aoclaims. . Q. LAPAGE 


J 


, RESEARCHES IN MARINE BIOLOGY 


HE recent iasue of the Journal of the Marine 
Bi 7 Association of the United Kingdom 
(86, No. 2; 1957) cóntains eighteen papers, of which 
ten are on work done at Plymouth; three come from 
-Millport, two from Aberdeen, and one eech from 
- ‘Oregon State College, Belfast and Burnham-on- 
Grouch. In addition there are abstracts of fifteen 
other papers on work done at Plymouth but published 
in other journals. 
The eighteen papers can be roughly divided mto 


five groups: (s) botany (1 paper); (b) natural 
history and descriptive zoology (7); (o) fish (2); 
(d) physiology and biochemistry (4); (e) plankton 


production and hydrology (4). 

(a) Botany. The single botanical paper is an 
exhaustive taxonomic study by H. T. Powell of a 
very variable northern species of Fucus, F. distichus, 
the nomenclature of which had reached a state 
bordermg on utter confusion. The mam ae 
characters are the hermaphroditic con 
certain closed cavities in the frond called ‘cmoo- 
stomata’. There appear to be four principal sub- 
species, of which one reaches Shetland and one 
Scotland and Ireland; the species is not known to 
ooour in English waters. From. its title, this paper 
would appear to be the first of a weloome series. 

(b) Natural history and descriptive zoology. There are 
two papers on copepods associated with other animals. 

R. U. Gooding adds a number of new Plymouth 
records of copepods associated with spatangids, 
lamellibranchs and fish. Three new species are 
described, of which one is the of & new genus. 

RV. Cotto describes the blology of the commensal 
copepod Asctdicola rosea in the very Sa edic 
ascidian Corella parallelogramma in. Strangford 
Northern Ireland. aight cede oi bord 


stomach, pass down the alimentary canal and, oon- 
veniently, hatch only on reaching the anus. There 
is a free-swimming life of about six days, and the host 
is entered by the second ite. 

tikes 


J. Llewellyn describes the larvs of eléven 
of monogenetic trematodes from Plymouth 

It is difficult to fit the larvæ go far known (85) into 
the scheme of claseMcation now in use for the adults, 
and Llewellyn suggests modiflcations of the adult 
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scheme in order +0 reconcile ib with what is shown by 
the larve. 

F. B. Russell deeoribes yet another new leg 
of deep-water scyphomedusan (Atolla vanhoffens) 

brought in by the appropriately named R.V. Sarsia. 
^ R. Phillips Dalee, investigating the feeding of 
serpulid and sabellid fan-worms, finds that smaller 
worms filter relatively faster than larger worms, 
but that a fan-worm filters more slowly than a 

or an ascidian of the same weight. Fan- 
worms seem to depend mainly on inert particles for 
their subsistence ; small flagellates, eto., can escape 
through the ciliated crown. The polychwte sorting 
mechanism 18 relatively crude. 

A. J. Bouthward, continuing his studies on Parn- 
acles, investigates the effecta of temperature and age 
on five more species. There is a rough correlation 
ety the range of temperature over which the 
erri are active and the geographical range of the 
ed our n orelan IN Dy De ea propii 

world-wide Lepas anatifera, for example, ia active 
over a surprisingly narrow temperature-range at 
Plymouth. 

J. E. Morton, A. D. Boney and E. D. 8. Corner 
describe the adaptation of the small, abundant, 
high-level shore lamellibranch Lasaea rubra. Those 
living higher an the shore are better able to resist 
desiccation, start feeding sooner after wetting, filter 
more water in & given time, respire faster and are 
more tolerant of changes in salinity, than those living 
farther down the shore. : 

(c) Fish. There are two papers by T. B. Bagenal, 

the first being on the lang dab (Hsppoglossoides 
platessoides) in waters near port. The condition 
of the flah (based on the weight-length ratio) is at a 
maximum in mid-winter, and at a minimum during 
the spawning season in March and April, after which 
it recovers again. In the second paper there is a 
discussion at some length on the statistics of fecundity 
in the long rough dab and also in the plaice. 
. (d) Physiology and biochemisiry. Dorothy Collyer, 
In an attempt to find causes of the variations in 
mortality-rate that occur between different batches 
of oyster larvae, finds that there is no correlation 
between size or viability of laryt and their glycogen 
oontant. 

There are two more papers by J. A. O. Nicol on 
' luminescence in polynoid worms. Separate elytra, 
electrically stimulated, oan respond by quick flashes 
(which may be single or multiple) or by a luminescent 
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glow. There is evidence for functional polarity in 
the nerve cord ; to quote Nicol, '"lumineecent excita- 
tion is conducted with greater facility posteriorly over 
a large part of ite length". 

D. B. Carlisle, continuing his work on the hormonal 
inhibition of moultmg m decapod Crustacea, examines - 
the ‘terminal anecdysis' in crabs. Some species of 
crabs reach a finite size after which they do not moult 
again. Carosnus moulte several times after puberty, 
but eventually the X-organ produces so much moult- 
inhibiting hormone that further moulting is impossible 
unleas the X-organ is removed. In Maia, on the 
other hand, the last moult is at puberty; by that 
time the Y-organ (which produces a moult-promoting 
hormone) has degenerated, and no more moults are 
possible even after removal of the X-organ. In an 
interesting appendix Carliale suggests that the heaps 
of Mata which can sometimes be seen in autumn 
are a device not only for bringing males and females 
together for breeding (they can breed only once in a 
lifetime) but also for protecting the soft, newly 
moulted females by an outer layer of hard males. 

(6) Plankton production and hydrology. There are 
two papers by John H. Steele on water samples from 
the Fladen grounds in the North Sea. In one, on 
oxygen sampling, a conversion factor for the ratio 
oxygen—phosphorus is calculated, and problems con- 
cerning ction and surface exchange are dis- 
cussed. In the other paper, carbon-14 and phosphate 
data are compared as means for estimating plant pro- 
duction. The two methods give results which vary in 
detail but are in general agreement. The carbon-14 
method is better for measuring plant production at a 
particular time, but the phosphate method is better 
over a period. 

Wayne V. Burt reappraises the data of Jones and 
Wills (1956) on the attenuation of light in the sea, 
and suggests how they can be used for estimating 
particle-size. 

F. A. J. Armstrong continues his annual surveys of 
Phosphorus and silicon off Plymouth. In general, 
the hydrographio conditions at International Station 
El showed the usual changes. Phosphate, however, 
was higher in February than at any time since 1929 ; 
in spite of & cruise in the western approaches by 
L. H. N. Cooper, the source of this phosphate-rich 
water was not discovered. In July August there 
was an influx, especially mto the deeper layers, of 
relatively cool water of lower salinity. 

Jouw S. COLMAN 
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A WILSON CLOUD CHAMBER WITH TIME-MARKING OF 
PARTICLE TRACKS 


By Dr. D. GABOR, F.R.S., and B. HAMPTON 
Department of Electrical Engineering, Imperial College of Sclence and Technology, London 


P Wilson cloud chambers using magnetio fields, 
the momentum of the particles can be determined 
directly by measuring the curvature of the tracks, 
but the velocity (energy, mas) only indirectly, from 
the observation of recoil electrons, ionization density 
and other observations. It would therefore be 
desirable to possess an instrument which pute time 
marks on the tracks, at equal intervals of the order 
Of 10-!* seo., to allow a direct measurement of velo- 
cities. One of us (D. G.) has proposed achieving this 
by turning the Wilson cloud chamber into & resonating 


microwave cavity, which operates with an almost 
uniform high-frequency field so near to breakdown 
that considerable multiplication of secondary elec- 
trons takes place near every peak, producing a 
periodic thickening of the tracks. This would also 
make le the observation of emission delays of 
the o 10-11 to 10-1* geo. in nuclear eventa. 

A high-frequency field near the breakdown limit 
supplies to electrons energies such that an appreciable 
fraction will create st least one further pair durmg 
their life-time. But if the life-time is long, as in inert 
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of a free electron ab atmospheric 
pressure will be of the order of 
10-2" geo., comparable with a half- 
oyole of a fleld of, say, 3,000 Mo./ 
sec., which is 1:67 x 10-* soo." 
Few electrons will then survive into . 
the next cycle, and one can expect 
considerable excess ionization in tbe 
case of secondary electrons.created 
just before the fleld goes through & 
pe This will produce a modu- 
ted track, thickened at mtervals 
of 4 BA, without any significant 
distortion of the track, so that it 
would not prevent simultaneous 
measurement of the momentum. 

It is almost immediately evident 
that the suooesaful realization of 
such & scheme is mainly & question 
of adequate power. The break- 
down field of air at atmospheric 

at microwave frequencies 
is about 28 kV./om., which oor- 
responds to a peak energy of 
4 x 10° joule/am.*. This must be renewed w/Q 
timea.per second. With a frequency of 8,000 mo./ 
sc., (A= 10 am.) and Q —1,000, this works out 88 
750 wette/om.* of useful volume. In ‘Freon’, with a 
breakdown strength of about 90 kV./am., i$ would 
be about 10 kW.jom.?. ; 

These would nob be considered as unusually high 
powers if one-could confine the pulse to a few micro- 
seconds, because large pulsed magnetrons are in 
. existence which can deliver 2-4 megawatts for such 
short durations, and klystrons even ten times as 
much. The scheme would therefore not offer great 


to rather weak radioactive sources. These supply a 
' few a-tracks in about 10 msec., which is of the order 
of the sensitive period of ordinary cloud chambers. 
We were fortunate in obtaining for this work, by 
courtesy of the Research Laboratories, General 
Electric Co., Ltd., the experimental magnetron VX 
3048, one of the largest d.c. magnetrons in existence ; 
bus even with this we could not obtain more than 
2-2 kW. output ab 3,000 Mo. [seo., in pulses of 15 mseo. 
duration. Though by careful design of the mioro- 
wave circuit we were able to direct 90 per cant of 
this into the cloud chamber cavity, the ‘loaded Q’ 
could not be made larger than abouts 500. This 
would be just sufficient for 0-1 om.* of ‘Freon’, if it 
were possible to make ilie fleld uniform in the whole 
volume. We had therefore to confine our experi- 
menta $o the diatomic gas with the lowest breakdown 


strength, which is hydrogen (15 kV./om.). This left > 


us only with a marginal chance’ of success, because 
the electron attachment of hydrogen ie negligible. 
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Fig. 1. Cavity cloud ebamber 


Is has, however, an appreciable slowing-down effect 
on electrons below ite ionization energy (about eighty 


after the first half-cycle in which it was created. 
This enabled us +0 obtain some measure of success 
with the apparatus now to be described. 

The cavity cloud chamber used in the final axperi- 
ments is shown in Fig. 1. The cavity is rectangular, 
with a re-entrans plunger which concentrates the 
field in @ rather small fraction of the total volume. 
This is faced by & ‘Perspex’ window, for observation, 
also re-entrant, which is- covered with a copper or 
silver gauze, fine enough not to obstruct the photo- 
graphy if one uses an optical system of small focal 
depth. The bottom of the cavity is & perforated 
metal plate, and the expanding part of the chamber 
is below it. This makes it possible to keep the walls 
of the cavity free from condensed water or alcohol, 
which would appreciably spoil ita resonant properties. 
These were, of necessity, rather poor, because one 
cannot concentrate the fleld of a cavity operating 
with a wave-length à into a volume with a base lees 
than about 11/4 without reducing the Q well below rts 
opinum eh dene e aa E 

inating alis and by the gaure-oovered observation 
window. This was the reason why the Q of the 
cavity by iteelf was only about 1,000, and the loaded 
Q 500, whereas without the plunger and the re-entrant 
window one can obtain about four times as much. 
In other words, once power is sc&rce, one cannot get 
the full benefit of restricting the volume. 

The was effected by a thin rubber sheet 
(latex), which closes the bottom of the space below 
the perforated plate. When the vacuum valve is 
opened this settles snugly against the walls and 
against a ‘movable platform which permit adjust- 
ment of the expeatsion ratio between rather wide 
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limite. A water-alcohol mixture (35:65) gave the 

best resulta in hydrogen, with an expansion ratio of. 
1:38. All metal parta of the chamber were rhodium- 

plated. . 

The source was & 0-1 mo. sample of thorium-228, 
which was contained in a small recess of a quartz 
rod, covered with a thin mica flake. This was 
arranged so that it could be rotated in a polystyrene - 
tube, with a window, also covered with a muca sheet.. 
Normally the recess faces away from the window. It 
could be jerked by & push-magnet ma a Bowden 
cable go that it faced the window for about 15 maeo., 
and was then returned by a powerful spring. 

Much care had to be devoted both to the high- 
frequency and to the pulse circuits to ensure correct 
operation. Iiis not poasible to switch on a magnetron 
which is crriically coupled to a high-Q cavity without 
changes of mode and internal breakdown. Hence a 
Magic tee waa provided between the magnetron and 
the cavity, with the two side-arms carrying matched 
water loads. During the rse of the pulse, the mag- 
netron power was directed into these loads. After 
an interval of the order of & microsecond, two low- 
Pressure mercury discharge tubes (arranged in the 
side-arms at distances from the magio tee differing 
by 4/4) came into operation, which blocked the 
flow to the water loads and directed 80-90 per cant 
of the magnetron power, into the cavity, through a 
ma transformer, & coaxial cable, and the 
coupling loop shown in Fig. 1. The flelds in this 
loop were very strong, and it had to be cast into 
paraffin or polystyrene to prevent sparking. 

In order to obtain powers of the order of 2 kW. 
from the magnetron VX 3048, the thoria cathode had 
to be kept hotter than could be achieved by the 
heating coil alone. It was therefore kept in con- 
tinuous operation with 200 watte output and pulsed 
4 times per geo. with the full pulse power, which was 
4-25 kW. (5-3 kV., 0-8 amp.). With somewhat lees 
than 50 per cent efficiency, this gave a total power of 
2-2 kW for 15 msec. The pulse power was obtained 
from a large 6-phase rectifier, with a peak-to-peak 
ripple of 5-7 per cant. As the ripple frequency was 
300 o.[Bec., there were 4j ripple-cycles per pulse. 

It was evident from the start that in order to 
achieve success it was to have very flat- 
topped pulses of accurately adjustable height, and 
very small ripple, so that the high-frequency fleld 
could be kept just below breakdown. We achieved 
this by using a large choké of 50 H. which was 
permanently excited with a d.o. current of the same 
strength, about 0-8 amp., which the magnetron 
required during the pules. This choke was short- 
circuited when the magnetron was 
not in operation, and was placed 
in series with the magnetron mme- 
diately after the start of the 
pulse by opening the short oir- 
cuit. The choke instantaneously 
mmpreeses its own pre-set current 
on the magnetron, and at the 
same time reduces the ripple to 
+ per oent peak-to-peak. The 
current then changes exponen- 
tually from the pre-set, initial value 
to itg ultimate value, determined 
by the reotifler and proportional 
to the mains voltage, with a time 
constent of 5 msec. Maximum con- 


stancy 18 achieved if the initial and Fig. 2. 
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the ultimate values are the same ; there 18 then only 
& 4 per cent ripple ın the otherwise flat top. Before 
every experrnent, a number of trial runs were made, 
adjusting the pre-set choke current to be equal to 
the pulse current, by observing the flat top on a 
cathode-ray oscillograph. Both were then raised 
together, until breakdown in the cavity occurred in 
about 50 per cent of the trials. 

A rotating switch system, including a high-voltage 
switch, operated the magnetron 4 times per seo., 
with ite output going into the water load. When a 
photograph was to be taken, a second shaft with 
adjustable cams was coupled to the switch system, 
80 that the following operations were carried out in 
Sequence: release of the expansion valve (which had 
a delay of about 75 mseo.), rotating the radioactive 
source, switching on the high-voltage pulse, which 
at the same time was applied to the discharge tubea 
(which blocked off the water loade automatically, 
with just about the right delay of the order of a 
microsecond), openmg the short-circuit of the choke, 
and triggering the camera shutter which in tum 
triggers the flash-tube system used for illumination. 

About four hundred photographs have been taken 
in hydrogen, of which about half led to breakdown. 
Of the remaining 190, two photographs showed clearly 
one modulated a-track each. These are reproduced 
in Fig. 2. Both have nodes spaced by 2-7 mm, 
which corresponds to 6 =2-7/50—0-054, in good 
agreement with the velocity of a-perbicles of this 
source, at this part of their range. It may be noted 
that all the other a-tracks—there were nearly a 
thousand—which were sharp enough to show up 
modulation if it had existed were smooth and even, 
80 that these two tracks with three evenly spaced 
nodes each cannot be explained by accidental group- 
ing of nodes. Nor was any modulation observed in 
several hundred photographs taken without high- 
frequency fields. 

In view of the precautions we have taken to ensure 
a field close to breakdown, these resulta might suggest 
an extremely narrow useful fleld-range in hydrogen ; 
but closer analysis shows that the observed yield of 
about one modulated track in five hundred is quite 
compatible with a useful range of several per cent. 
The main reason for this is in the characteristic of 
magnetrons. In the high-output region in which we 
have operated, 1 per cent variation of the magnetron 
current produces 18 per cent variation in the output 
power, and 6 per cent in the field intensity. Henoe 
the $ per cant ripple in the current produced a 3 per 
cent ripple in the field. Moreover, if the pulse 
current supplied by the rectifier, which is propor- 
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a-Traoks of thorium-228 {n hydrogen, modulated with 3,000 Mo./meo. 
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tional to the mains voltage, departs by only 1 per 
C EU UNE CURSDE pao Hi M DE , the 
voltage will mee or fall by 3 per cent during the 


pulse. * We hace oaledlsied that 1f iho pesce value 
of the current departs only by +4 per cent from the 
optimum. value, and the mains voltage ftuctuates 
also by +4 per cent around the optimum, the useful 


0:5 per cent. 
part of the chamber volume, thst is to say the frac- 
tion in which the fleld intensity differed by less than 
| 1 per cent from the maximum, was nob more than 1/10. 
(Note that both modulated tracks are nearly in the 
game position.) This would lead to an expectation 
value of abouts 1: 2,000; henoe the observed yield 
of 1: 500 is quite compatible with a fleld-range of 
2-4 per cent below breakdown suitable for producing 
clearly modulated tracks of a-particles. This oon- 
firms us in our opinion that the two photographs 
shown in Fig. 2 are not freaks. 


, 
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rather well for the application of the method on a 
serious scale. With a power of 20-40 kW. instead 
of the 2 kW. which was available in our expermmenta, 
it would be possible to use chlorine—argon or ‘Freon’— 
argon mixtures, with a breakdown strength of 40— 
60 EV./cm., in volumes of reasonable size. By using 
large klystrons instead of magnetrons, most of our 
diffüicultiés in accurately adjusting the fleld-intensities 
would vanish. Moreover, our os bed relate to 
a-tracks, which are rather unsuitable Use of their 
very high degree of ionization. ions for 
modai old bo far Hatter in dhe case oF tca 
tracks, which are also of much greater interest. 
This project was financed by the Royal Society 
Paul Instrument Fund, and we are glad to express 
our indebtedness to the Paul Instrument Fund 
Committee. We also wish to thank the Research 
Laboratories of the General Electric Oo., Lid., Wam- 
bley, for the loan of the special magnetron, and 
Messrs. Willahaw, Stainsby and Oooper for instructing 
us in the use of this device. Our thanks are due also 
to Prof. J. G. Wilson for much encouragement and 
advioe in cloud-chamber techniques. 


EFFECTS OF OXYGEN UPON LIGHT ABSORPTION BY GREEN 
ALGAE 


5 By Prof. BRITTON CHANCE 
Johnson Foundation, University of Pennsylvania, Philadelphia, Pennsyivania 
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BERNARD STREHLER ` ý 


. Department of Blochemistry, Fels Fund, 


spectroscopic studies of the purple bacteria, & 

correlation between the effecta of oxygen and 
light provides direct information on the nature of 
the light reaction and assista in identifying the point 
in the respira chain at which photo-produced 
oxidants may s, My par ie DAN ee 
recently describing gpectroecopio changes caused by 
iltumination of Chlorella and other green cells, but 
no dark proceas has yet bean described which pro- 
duces the same effects as illumination. It has been 
found that oxygenation of various types of anaerobic 
-green cells causes the appearance of the absorption 
band eis mu Ghat has already bean observed 46 
appear upon illumination with red light. In the 
region 476-560 mp the spectroscopic effecte of 
oxygenation and illumination are very similar and 
these results lead us to suggest that the compound 
absorbing at 616 mp results from an oxidation or an 
analogous excitation of a ‘dark’ compound absorbing 
at 475 mp. The results also afford an explanation of 
the conclusions of Witt’. 

The double-beam method is 
similar to that previously used in studies of purple 
bacteria! and in the photodissociation of the oyto- 
chrome a, carbon monoxide compounds? In the 
case of acetate-grown Chlamydomonas’, the respira- 
tion was sufficiently rapid for the 'oxidired-minus- 
reduced differance spectra to be measured in a cuvette 
in the manner used for the study of cytochromes. 


University of Chicago, Chicago, illinols 


Slowly respiring algae were placed in a moist chamber, 
the horizontal base of which was very close to the 
photomultiplier tabe. The algae settle on the base of 
this chamber and form a uniform layer suitable for 
Bpectrophotometric observation. The algae were 
equilibrated with oxygen—carbon dioxide or nitrogen- 
carbon dioxide mixtures. For red illumination, a 
Corning 2080 filter was in between the algae 
and the white light and a blue filter (Wratten 444A) 
between the algae and the photocell. Oxygen oon- 
centrations were monitored with a platinum elec- 

By alternately oxygenating and. de-oxygenating 
the algal suspension, absorbancy changes are measured 
with respect to a reference wave-length (usually 
405 my) and are as illustrated in Fig. 1 for 
- OMorelia (supplied by Dr. Ruth Sager) and Chlamydo- 
monas (supplied by Mr. L. M. Pakman). Absorbancy 
ees eee Ge ok eee ee 
upward deflexion. The Chlorella suspension shows a 
peak at 516 mu and the Chlamydomonas suspension, 
in which the range 490—048 my is covered, show a 
similar peak at 515 my, & shoulder at 580 mp and a 
trough at 550 mp, with no other large changes out 
to 648 me 

Tis posible to Motif which pass af the various 
reactions that follow illuminstion of the anaerobic 
algae to the oxidized-minus-reduced 
spectrum. In Fig. 2, we have recorded-the reactions 
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following red illumination. The CAlorela, initially 
anacrobic, are illuminated for about two minutes. 
During this interval there is an abrupt increase of 
absorbency at 502 mu and at 522 my, measured with 
respect to 495 my. This abrupt increase is followed 
by a small, slow decrease of absorbancy (phase 1) 
which in separate experiments is found to be caused 
by & decrease in the light-sensitivity with time. On 
cessation of illumination, & small but abrupt decrease 
of occurs, the transition from illuminated 
to dark aerobic cells (phase 2). During the next ten 
minutes e slow change of absorbancy ooours (phase 3). 
This is caused by dis-oxygenstion of the cells by dark 


_ Fig. 1 to within the 
Fiera a in es did qn ee 
of the absorbency change caused by illumination, and 
can be caused by either added oxygen or by photo- 
produced oxygen or other oxidants. Bince the 

of molecular oxygen in biological oxida- 
ons is well recognized, it is proposed that the 
appearance of the absorbancy bend at 515 my in the 

- phase 8 transition is an oxidation and its disappear- 
ance represents & reduction. 

In the spectra published by other workers in this 
field on the effect of illumination, none has specified 


anaerobic conditions, although Duysens has noted 
that the effect at 515 mj. was enhanced by ansero- 


x 
log Io/ I= 0.01 
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Diosis*. "OHgesva we: tun dde Mec ae 
aerobiosis of the various preceding papers from the 
kinetioe of the reactions following cessation of 
illumination. ` If the effects are rapid, as in the case 
of Witt? and Kok’, thé phase 2 transition was prob- 
ably meamired’ (reaction Do). If the effecta are slow, 
as they must have been in the case of L 

who used roughly half a minute to scan the spectrum’, 
the effects may be attributed to the phase 8 transition. 
Strehler and Lynch’, who describe a ‘negative over- 
shoot’ henomenon, showed the -phase 1 
their io records and may have measured a 
spectrum corresponding to phase 2. 

Witt has concluded that the increased abscrbancy 
at 515 my that he observed, here identified as the 
phase 2 transition, representa a reduction’, while the 
considerations given above lead us to the conclusion 
that the phase 3 increase of corresponda.to 
an oxidation. Since the phase 8 and phase $ transi- 
tions are found to have similar difference spectra, the 
inconsistency of the two conclusions is obvious. Witt, 
however, was unable to cause the phase 2 transition 
to occur by the addition of reductant and based his 


effect caused by others (ferricyanide, 
was y anon) 


by one of the most specific biological oxidante, 
molecular oxygen, we prefer the explanation that 
ee ae ee ne ee 


cessation. ee radice It is end rodutions spon 


the 2 transition representa an increase in the 
-state oxidation-level beyond that obtainable 


phase 2 effect upon cessation of 
cases where a temporary exoees of reductant over 
oxidant occurs, negative overshoot phenomena such 
as shies deaorbed by. Bürshler and Lone can be 
accounted for. 


E Gai ot Nep e 
elucidated and ita apparent absence in Porphyridiumm* 


and in & photosynthetic mutent of COAlgewydomonas!* 
can be acoounted for. 

This in ion was supported in part by the 
National Science Foundation. 
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The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Longitudinal Polarization of the Positrons 
from the Decay of Unpolarized Positive ` 
Muons 


lr is now -well known that parity is not conserved 
in weak Fermi interactions, and that this generally 
results in longitudinal polarization of the spins of 
the emitted particles. Very strong polarizations of 
the muons emitted in pion decay’, and of the electrons 
emitted in beta decay’, have already been detected. 
here was aimed at detecting 


should point in the opposite 
direction of motion. `A determination of the positron 
polarization thus offers a direct tess of the theory. 

We have determined the sign of the polarization 
experimentally by & method first applied by Gold- 
haber, Grodzins and Sunyar‘ +o the decay electrons 
from s&rontium-00, and by Lederman’, though with 
as yet inconclusive resulta, to the muon decay 
electrons. 

The positive pion beam of the Liverpool synchro- 
cyclotron was brought to rest in a 2-in. thick carbon 
target which then became a source of positrons 
produced in the x-u-e decay sequence. Bome of 
these positrons passed through two scintillation 
counters into a lead plate in which they produced 
bremsstrahlung quanta. These have been 
shown by MoVoy and Dyson’ to retain a large 
fraction of the polarization of the incident electrons. 
through a cylmder of iron 
axially ma 


scattering electron are parallel than-when they are 
anti-parallel, and the experiment compared the 
transmission of the quanta through the iron in the 
alternative states of magnetization. 

The required from the sodium iodide detestor 
were selected by forming a fast triple ooincidenoe 


tensive 
of the fleld did not affect the sensitivity of any of 
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the counters. An overall check was made using the 
unpolarized fast electron contamination of the nega- 
tive pion beam instead of the muon decay positrons. 
Finally, to show that the arrangement behaved as 
with polarized the experiment of 
Goldhaber e£ al. with s&rontium-90 was repeated and 
the same result obtained. 
Two runs of five days duration were made with 
the muon decay positrons and the combined resulta 
are displayed in Fig. 1. Here we have plotted the 
difference between the pulse from the sodium 
iodide detector for the two jong-of magnetize- 
tion as & percentage of the mean. The errors shown 
are the statistical standard deviations. A rough 
estimate has been made of the form of this 
lot on the basis of formule given by MoVoy and 
* and by Gunst and Page’, and this is indicated 
by the broken lme. The maximum of the curve 
should be in the region of 5 per cent if the poerkrons 
are fully polarized. 





Pulse height 
Fig. 1 


The Poroto fos eae eae dinal 
polarization . the muon decay positrons. The 
transmission of the iron core was greater when the 
north pole was towards the positron source, showing 
thee ee et 

f spins pointing m the direction of motion. 


on greater than 12 MeV., when we have 
& difference of 4:54 + 1-18.per cent. The prob- 
ability that the difference is really zero is then 1 in 
17,000. 

contrary to 
theory with 


has been wrongly identified® (that is, if the mter- 
action is vector and axial vector rather than scalar 
and tensor, and the leptonic signs of neutrino and anti- 
neutrino are reversed). We intend to carry out the 
analogous experiment with electrons from the decay 
of unpolarized negative muons. On very general 
grounds’, the polarization should be equal in magni- 
tude to the positron polarization but opposite in sign. 

We wish to record our thanks to Prof. H. W. B. 
Skinner for the close~interest he has taken in this 
work, and to Prof. J. M. Cassels and Dr. H. Uberall 
for valuable discussions. The work with the cyclotron 
was greatly facilitated by the co-operation of the 
ee es A Two of us 
(G. C. and T. M.) acknowledge the receipt of grants 
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“tGarwin, B. 
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Nature of the Product condensed at 
Low Temperatures from Dissociated 
Peroxide Vapour 


Tma producte condensed at low temperatures from 
dissociated water or hydrogen, peroxide-vapour, and 
also from the H + O, reaction, have been the subject 
of frequent imvestigation. When warmed near 
— 120° O., these products invariably transform from 
glassy to crystalline deposits, simultansously evolving 
oxygen, and at room temperature water and hydrogen 
peroxide remain. The hypothesis, however, that this 
behaviour arises from the existence of an isomer of 
hydrogen peroxide! or an equivalent 'complex'*3 
stable only at low temperatures has recently lost 
ground in’ favour of one based on the existance of 
trapped radioals*-* in the matrix of hous ioe. 

We have recently investigated the dissociation of 
pure hydrogen peroxide vapour in an a.c. discharge, 
and a-study of the condensed product has formed an 
important part of the work. When the products of 
the reaction were condensed at — 78°, no peroxide 
or evolved oxygen was detected on warming, and 
the residue was pure water. Hydrogen peroxide and 
evolved oxygen (mass spectrometric analysis con- 
firmed that no hydrogen was present), however, were 
always obtained: ftom deposits condensed at — 188° 
or '— 195°, the yields i 


increase the concentration of radicals issuing from 
the discharge led also to increases in the amounta of 
hydrogen peroxide and evolved oxygen, but their 
ratio was little affected. ae 
The above characteristics confirm that the oon- 
densed substance produced in our studies is entirely 
analogous to-those obtained in the work already 
cited. Further information on the temperature and 
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from ths condensed product 
In ease the product was formed 
br. at the samo ourrent and flow-rate, The ‘total 
gyolved oxygen’ from eaoh deposit (20° 0.) was 1-4 om., . 
The sero corresponds to the instant as whioh the — 198° 
bath was replaced by the warmer bath 
was 


rate at which oxygen was evolved therefore 
sought, since it is this aspect which has hitherto 
received least attention. In agreement with others, 
preliminary studies showed that, irrespective of the 
quantities of producta, major evolution was first 
observed near — 120°. Usmg oonstant-temperaturo 
baths, the rate of evolution from a standardized 
deposit was then studied in separate experiments 
(Fig. 1). Extremely small, but quite dafinite, quan- 
tities’ of oxygen were produced at — 187° and — 128°, 
By — 115°, however, the major evolution process 
was already much in evidence. The. resulta collected 
in Fig. 1 emphamze the suddenness of ita onset. 
Taken together with the experiment at — 123°, the 

ing delay before evolution in experimenta at 
— 115° and — 108° indicates a critical temperature 
for evolution very close to — 120°. 

We suggest that for the real significance of this 
‘chemically derived’ critical temperature one should 
look to recent studies of the physical structure of 
condensed water vapour. 


ition to 

a oubie form at — 120°. It is felt that, of the two 
hypotheseg mentioned, that which postulates recom- 
bmation of trapped radicals is more in lino with 
initiation by a solid transition. During the formation 
of the deposit, one may suppose that OH and HO, 
radioals*!' present in the stream issuing from the 
discharge become first adsorbed and then inoorpor- 
ated in the amorphous ice as the deposit builds up. 
The radicals form hydrogé@ bonds, so that below 
— 120° they are almost i immobile in the 
bulk of the deposit. At — 120°, thé re-ordering of 
the hydrogen bonding which accompanies the crystal. . 
lization renders a fraction of the radicals mobile far - 
bimolecular reactions, for example : ERS 

OH + HO, = H,O + O, 

OH + OH = H,O, ` 

HO, + HO, = H40, + O, 
Oxygen probably diffuses out of the condensed 
product along grein boundaries. The i 
step (g.v.) is considered important: the increased 


vs 
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residence time at lower substrate temperatures is 
probebly persiy sceponsible ‘tur the: Soror: yiels 
of peroxide and oxygen lved found 
under those conditions. Moreover, selectivity at this 
stage may be an influence underlying the. ratio of 
peroxide to evolved oxygen. : 
R. L. Anta 

` F. 8. Bronna 

Pepe of Physical and Inorgantio Chemistry, 

. University of Bristol. 
Geb, K. H., and Harteok, P., Ber., 08, 1561 (1933). 
1 Jones, B. A., and Winkler, O. A., Ogned. J. Chem., 89, 1010 (1951). 
crc Ee O., and Winkler, O. A., Cenad, J. Chem., 
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+aagton , Ghormley, J., and Zeldes, H., J. Chem. Pkys., 94, 


1 Ghormley, T P J. Chem. Phys., 9%, 509 (1955). 
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Anion. Exchange Behaviour of Yttrium 


Iw a recent paper’, we have reported the uptake 
of thorium on & strong-base anion exchange resin 
from sulphate and carbonate solutions. It was also 
observed in this laboratory that a trace amount of 
yttrium- 90 was adsorbed on such ge from am- 
monium sulphate, sulphurio acid and. sodium osr- 
bonate solutions. 

The resin. employed was ‘Dowex 1x —8’, consisting 
of 100-200 mesh beads. Before use, ib was oon- 
verted to the sulphate or carbonate form and then 
stored in a desiccator over a saturated solution of 
sodium bromide. Columns of 8-mm. diameter filled 
voe del ee Ybtrium-00 

Rice r as Po deni acid solution, was 
eve on & water-bath and 
dimolved in oe of ammonium sulphate, sul- 
phurie acid and carbonate of various concen- 
trations. For measurements of radioactivities, 
the samples were prepared as follows: for column 
studies, one.drop of the effluent was evaporated on 
a glass disk under an infra-red lamp, while, for 
equilibrium studies, yttrium-90 in the solution 
equilibrated with resin was coprecipitated with 
5 mgm. of ferrio iron and the radioactivity of the 
dried precipitate was noted. 

Only column studies were carried out for am- 
monium sulphate and sulphuric acid solutions. The 
resin columns were first treated with simple ammonium 
gulphate or sulphuric acid solutions of certain can- 
centrations. Then & 0-1 ml.-portion of yttrium-80 
tracer solution was placed on the top of each column. 
The elution was carried out. with ammonium sulphate 
or sulphuric acid solution: at a rate of 0:8 ml. per 
minute. 

From the elution curves obtained, the distribution 
Sopticiente were evaluated by the relationship, 

Ug, le Vol +M x Ke 
where V is volume of affluent necessary to obtain 
the eluted yttrium in um concentration in the 
effluent, I is the fractional interstitial space, M is 
total amount of resin and Kg is the distribution 
coefficient (radioactivity per gm. resin/radioactivity 
per ml. solution). The values of Kg are shown in 
Table 1. = 
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o Hxperrmenta were carried out at room temperature 


"Both oolumn and equilibrium studies ware carried 
out for carbonate solutions. . 

After tho reaii bed was treated with 0-1 M sodium 
carbonate solution, 10 ml. yttrium-90 solution was 
added to the. top of the column. Then the column 
was washed-with 20 mL of 0-1 M sodium carbonate 
solution. No activity of yttrium-90 waa.deteoted in 
the effluent. : 

The adsorption of yttrium-90 from 1 M sodium 
carbonate ion was rather weak so that a Kg of 
6 was obtained by the column method as described 
above. 

A weighed portion of the resin was allowed to 
stand overnight in & solution of sodium carbonate 
under consideration. Yttrium-90 tracer solution 
was added to the system. After the whole system 
was placed in glass-stoppered Erlenmeyer flasks, it 
was shaken on a mechanical shaker in a thermostat 
ab 25* C. until the exchange rium was attained. 
The values of Kg are given in Table 2. It is remark- 
able that the adsorbability of yttrium-00 increases 
Tapidly with decreasing carbonate concentration. 


Table 2. X4 Valums FOR Sopium 
OAXBONKATÀ BOLUTIO 


Ns (iT 25°C) 
Bolutlon Ka 
1 M Sodium ~ e* 
0-67 M Bodlum oarbonate ~ W 
0-34 M Sodium carbonate ~ 100 
0-1 M Sodium carbonate m~ 8,000 
0 01 M Sodium carbonate ~ 104 
= 


Details will be published elsewhere. 
NonuruBA BArro 
Tatsuya SHEINA 
t of Chemistry, 
Faculty of Science, 
University of Tokyo. 
June 11. " 

1 Saito, N., and Sekine, T., Bull. Chem. Soc. Japen (in the press). 


A New Compound of Univalent Cobalt 


PornaROGRAPHIO behaviour of the ions Co(dipy),** 
and Co(dipy),** shows that they are reversibly reduced 
at the mercury electrode to & compound of 
univalent cobalt which does not decompose in neutral 
aqueous or ethanolic solutions. ` 

The redox potential, measured as half-wave 
potential, of the Ool—Col couple in the complex 
with dipyridyl was found to be — 0-91 V. (vs. aqueous 
saturated calomel electrodes) in a 1 M lithium chloride 
ethanolic solution and — 1:24 V. (vs. saturated 
calomel electrode) in aqueous solution. 

As the polarographic behaviour of the OCol—Coll 
couple suggested that the complex of univalent 
cobalt with dipyridyl is stable in the solution, 
attempts were made to carry out the reduction in 
the solution and to isolate the complex. 

As the starting compound, Co(dipy) (O10. ), 3H,0 
' (prepared according to Burstall and Nyhohn!) was 
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ohogen. From among many reducing agente studied, 
sodium borohydride proved to be the most suitable. 
To a suspension of Oo(dipy),(ClO,),.8H,O in a 


~ water—othano] thirture (1: 8) an aqueous solution of 


sodium borohydride was slowly added. The reduction 
tdok place imnfediately, forming & deep blue solution. 
A portion of the solvent was then slowly distilled off 
fn vacuo at ordinary temperature. Very fine dark 


blue crystals separated during this operation. The. 


orystals were filtered off, washed with:& small amount 
of water and dried 9n vacuo. All these operations 
had to be carried out in an imert-atmosphere, because 
the product is highly sensitive to oxidation. - 
imi analysis showed that the dried com- 
pound has the composition Oo(dipy),ClO,7 The cóm- 
pound is slightly soluble in water and much more so 
ethanol, giving a deep blue solution. The solutions 
in ethanol are relatively stable in the absence of 
oxygen. The solid, perfectly dry compound is stable 
‘in an atmosphere of nitrogen. The diffusion coefficient 
of the blue Ocl-complex is about 80 per oent greater 
_, than that of Oo(dipy),*+, showing, in accordance with 
"analysis, that the particle is smaller. ` 
The- valency of cobalt in this compound was 
determined polarographically. 'The blüe compound 
is anodically. oxidized at the dropping mercury 
electrode at the same potential at which the ion 
Co(dipy),"+ is reduced (see Fig. 1); the height as 
well ds the shape of the wave to a 
one-electron process, showing that the compound 
contains univalent cobalt. The oxidation product 
of the ion Oo(dipy),+ in the presence of excess of 
dipyridyl is the ion Oo(dipy),*+. The same product 
is obtained also by oxidation with oxygen. Further- 
more, during the electrolytic reduction of Co(dipy) ,*+ 
a deep blue colour is observed at the electrode surface, 
indicating thas the product of the one-eleotron 
reduction of Co{dipy),*+ is identical with the oom- 
pound isolated. y 








of Oo(di *+ with sodtum 
gL be 


an vit uon 
rednetian 


saturated 

2k E Cures 347 p À ue 
sodium borohydri : Solution 

affer oxidation with alr. From —0 2 V. (saturated obe- 

7 trode); 200 mV. (abso.); mitrogen aim. ; S = 1:50 


It was not possible to decide whether the univalent 
oompler ion is di io or paramagnetic, since 
: contamination: by caused much uncertainty 
in the magnetic measurements. However, from the 
polarographic behaviour, it is expected that the 
compound has no unpaired electron. 


A. A. Vide 
Polarographic Institute, 
Ozochoslovak Academy of Sciences, 
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Softening of Steels by Cold-Working 


A PHHNOMHNON of softening in quenched and tem- 
pered steel subjected to small amounts of deformation 
has been reported by Armour! and by Wilson’, Other 
workers had also observed that the hardness of 
sorbitio and troostitic steels remained constant during 
the early stages of cold-working* 4. 

Based on similar softening effecta observed after 
deformation of metals previously oold-worked in the 
Ed agat direction, Polakowsaki* formulated a general 

stating that work-softening would take place 
whenever the method of deformation used would 
10duoe an internal stress system different from tha 
after the preceding treatment, be it mechanical 

or thermal in nature. Later, Wilson? attem ted. 
explain the mechanism of work-softening on basis 
of dislocations. By determining the ‘strains on 
cementite particles by means of X-ray and Curie 
temperature meesuremente, Wilson, had previously 
shown” that the textural stresses set up between the 
ferrite and cementite aa & result of cold-working may 
be quite high. Such a textural stress system, which ' 


-is present in quenched and tempered steels, may be 


greatly modified as a result of plastic deformation by 
being, for example, changed from an isotropic to an 
oriented system. Indentation hardness testa may 
indicate softening or very low rates of work-hardening 
during this process, but the extent of the effect 
appears to be influenced by the soale of the internal 
stress pattern as well as the magnitude of the initial 
textural stresses. This is discussed more fully by 
Wilson im ref. 8. 

This effect was recently observed in these labor- 
atories during the course of an investigation on the 
rifling by cold-forming of small-calibre gun barrels. 
Some work was thereafter initiated to study the 
effects of steel composition on work-softening, and it 
is felt that some early resulta might be of interest. 

The testing method used is very rapid. Rough : 
machined specimens of the steels are quenched and 

according to normal procedure for these 
. Filat-tapered tensile specimens are then finish- 
machined and fine lines scribed every 2 mm. on one 
of the large facea. The whole range of strains is thus 
obtained in one single pull test: The strains are 
determined by measuring the distance between the 
scribed lines after deformation. The Vickers hardness 
is determined at the centre of the areas enclosed by 
the scribed lines. 

Three steels have been used so far: AISI 4340, 

'Hy-Tuf' and Type 420 stainless steel. The oom- 
are given in Table 1. 

An alloy steel (AISI 4840) was first chosen, to 
compare results with thdse obtained previously! on a 
carbon steel. - The second steel was chosen mainly 
because of its high silicon content and of the effecta 
of ailioon in retarding the precipitation of carbides 
during tempering. It was thought that this could 
affect the work-softening phenomenon at- various 
temperatures. Finally, Type 420 stainless steel was 
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^ martensite, pem an extremely high , strain- 
hardening rate of the martensite, that would mask 
the softening effect. 

The first point of zero change in hardness ocours at 
a alightly higher temperature in ‘Hy-Tuf’ than in 4840 
(Figs. 1 and 2), while the temperature of maximum 

ly remains approxmately the same, 
The amount of work- 
softening seams to be slightly leas m 'Hy-Tuf', and 
this may be.due to the retardation in softening 


tempering. | 

Type 420 stainleas steel, on the contrary, shows 
no work-softening at all (Fig. 8). At equal hard- 
nesses, Obtained after tempering at 500, 675 and 
875° F., no work-softening was observed and no 
differance in behaviour was obtained in spite of the 
difference ın the internal streas systems present after 
the three different treatmente. 

In view of these latter results, ib seems that the 
generally observed effect of softening in quenched 


eo) and tempered steels after deformation may not be a 





0 200 400 600 800 1,000 1,200 
Tempering temperature (* F.) 
Fig. 2 


included because it shows & strong secondary harden- 
ing phenomenon. In this way the same hardness can 
be obtained after three different tempermg tem- 
peratures, that is, possibly under three different 
stress systems, and it was thought that the results 
would be instructive. 

In. the three steels teated, tempering temperatures 


-below 800—400? F. produced no work-softening. On 


the contrary, work-hardening was obtained although, 
on the basis of internal stresses alone, a severe work- 
softening effect should be expected. Polakowski has 
recently proposed’ that & concomitant phenomenon 











may be taking place during the deformation of 
Change "Inidal 
hardness (V.P.N.) hardness (V.P.N.) 
s TYPE 420 STAINLESS STEEL 
40 4% STRAIN 

600 
= INITIAL HARDNESS 
20 


function of the presence of internal stresses only, as 
has been believed previously, but that a concurrently 
active phenomenon is teking place to mask the work- 
softening effect. This may be & precipitation mech- 
anism, and it is hoped that future work along these 
lines, including the determination of distribution and 
size of carbide particles in these steels and the cor- 
relation of work-hardening coefficients with amounts 
of retained austenite, will prove fruitful. ` 


P. CgorrHT 
H. P. Tarpir 


Metallurgical Laboratory, 
Canadian Armament 
Research and Development Establishment, 
Quebec. 
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Structure of the Crust under the Eastern 
Mediterranean Sea 


‘Tua recent disastrous shocks in southern Turkey 
(April 24, 1957, 19-10-05, 36° N., 28-5° E., and April 25, 
1957, 02-25-36, 86-5? N., 29° E. ) produced very strong 
Lg and Bg waves on the Benioff vertical seigmomoter 
at Lwiro (2° 15’ S., 28° 48’ H.). The shook of July 9, 
1956, 03-11-89, 37° N., 26° E., also produced vary 
strong Lg waves. 

Because of the very short periods (about 1-5 seo.) 
and the gradual build-up of amplitudes, the times of 
arrival of Lg on the short-period (0:25 sec.) galvano- 
meter (Z) are up to 60 seo. earlier than those on the 
long-period (25 seo.) one (X). Rg is only clear on Z 
and for the shook of April 25, 1957. 

The velocities are: for Lg, oñ Z: 3-65 + 0-04 km. 
geo.; on X: 8:58 + 0:02 km./sec.; for Rg, on Z: 
8-29 km. /seo. 

This is the first time that these waves have been 
identifled after & fgirly long submarme path. Their 
Jorge amplitudes cn, he Tesorda; of hemo wHOGEN dy 
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contrast to their absence or very small amplitudes on 
records of shocks in Greece. 

It is suggested that this indicates a difference 
between the structure of the bottom of the Mediter- 
ranean Sea south of Greece and that south of Turkey. 
The exact nature of this difference and its important 
geotectonic implications would appear to make 
seismic refraction work ab sea desirable in these areas. 


J. Ct. Dn BrewaworsR 


Institut pour la Recherche Scientifique 
en Afrique Centrale, 
Centre de Recherches Scientifiques du Kivu, 
Lwiro, Bukavu, Belgian Congo. 


Water Metabolism in the Sheep - 
Somm sheep appear to pass consistently lower urine 
volumes than others, and during metabolism - cage 
experiments with HK and LK! Eoottish Blackface 
4gheep there was a suggestion that within each of 
between animals than between repeated observations 
on the same animal, and that, on the whole, urine 
volumes from LK animals tended to be lower than 
those from HK animals. The resulta of an analysis 
of the resulta from fifteen trials involving 19 LK and 
17 HK animals are given below. Four or six animals 
were used per trial and equal numbers of LK and 
HK were used in all except three trials. The animals 
- were in the cages for 10, 20, 32 or 98 days in each 
trial. A standard ration of hay and concentrates 
(cata and linseed meal) was fed throughout, and a 
sodium chloride supplement was given in all: except 
three trials, but this did not have a marked effect on 
urine output. $ ` 
The mean volume of urine excreted daily was 
found to be significantly lower for LK than for HK 
ah (P < 0-01). The difference can be seen most 
teadis by atudyia tia Keay detain anit 
average resulta for individual sheep (Table 1) and, 
although there is considerable ovarlap, the mode 
for LK sheep (approximately 500 ml./ y) i8 clearly 
lower than that for HK sheep (approximately 
700 ml./day). In addition there are & number of 
high values for the HK sheep. Because of the 
skewed nature of the distributions, median values 
rather than mean values give a more accurate idea 
of the differance. 
The means for the volumes of water consumed and 
urine excreted daily followed each other closely, 


Tabl» 1. Bm URNE VOLUMES PER Day FREQUEXOY DISTRIBUTION 
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Table 2. MEAE WATER INTAKE AND URINE VOLUM IN LX AXD 
7 HK 8HMEP 












Mean Mean Mean fmoes water 
water intake | urme vohime | and insensible loas 
(ml /day) | (mL /day) (mL jday) 
1,845 552 1 
1,078 1888 
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and the value for fwoes water plus insensible loes 
therefore remained constant (Table 2). 

Within both the LK and the HK groups, the 
differences between mean values for the daily urine 
output for different sheep were significantly greater 
than the differences between repeated observations 
on the same sheep (P < 0-001). For those sheep 
which spent three separate periods in the the 
mean range of the three ues was 178 ml./day for 
LK sheep and 478 ml /day for HK sheep. 

These results show that considerable variation in 
water metabolism exists between sheep, and that 
although part of this variation appears to be related 
to the potassium type of the red blood cells, other 
factors are also involved. A study of the mode of 
inheritance of these other factors would be of value 

-particularly in relation to sheep populations subjected . 
to periodic droughts or kept in semi-arid environments.’ 


J. V. Evans 
Rowett Research Institute, 
Buckaburn, Aberdeenshire. 


1 Brans, J. V., Nature, 174, 031 (1054). 
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Changes in the Intestinal Mucosa of the 
Sheep following Death by Humane Killer 


IN the oourse of an investigation of the changes 
in composition of the digesta along the alimentary 
tract of the sheep}, ib was noted that there was a 
considerable addition of nitrogen to the chyme in 
the most proximal quarter of the small intestine. 
The nitrogen content in the remaining quarters fell 
off distally until the aboniasal level was attained in 
the fourth quarter. It was noted from $n vivo studies 
on fistulated animals, and in those with exteriorized 
loopa of the small intestine within the first two feet 
or Bo of the pylorus, that this addition of nitrogen 
did not occur to the same extent as in the shot sheep. 
Lignin was used as a reference substance to aaeeeg 
these changes. í C 

A of the histology of the mucosa of 
the small intestine (obtained practically immediately 
after death) of sheep shot in the frontal region with 
a captive bullet fired from a humane killer, and then 
bled, with 


was thought advisable to bring to the attention of all 
those who work on the intestinal wall and on intestinal 


S 


Wig. 1. Section of duodenum. Periodio 
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aeid-Bohtff heæmalum (x 33) 
thotised; b, sheep shot and bled 


contenta this vary marked shedding of the epithelium 


* Now ai the Faoaliy of Agriculture, University of Alexandria, 
Alexandria, Beypt. 
A W., Campbell, Bose, M Davidson, J., and Cuthbertson, 
Orb. Bri , 18, 225 (1080) 


Contamination of Stock Lines of Human 
Carcinoma Cells by Pleuropneumonia-like 
Organisms 

Dunarwa January and February 1957 i$ was noticed 
that & line of human carcinoma cells (strain HeLa!) 
maintained in this laboratory was not growing 
normally. The cells failed to form oontinuous sheets 
on the glass surfaces of the culture bottles, and after 
10-14 days growth the cultures had macroscopic 
‘moth-eaten’ areas at the edges in which the cells 
were rounded and degenerate. The tissue culture 
medium was 80 per cent Hagle’s basal medium! and 
20 per cent pooled human serum, and contained 80 
units penicillin and 80 ugm. streptomycin per ml. 
When samples of tissue culture medium in which 
cells had been were seeded into nutrient broth, 
faint turbidity developed after two days incubation 
at 87°, but no micro-organisms were found in prepara- 
tions stained by Gram’s method. 5 per cent horse 
` blood agar plates similarly seeded developed colonics, 
0-5 mm. or lees in diameter, after four days aerobic 
incubation at 37°. Ib was then 
. tissue cultures might be contaminated with pleuro- 
pmeumonia-Hke organisms; when samples of used 
culture fluid were seeded on to solid medium suitable 
for the growth of pleuro like organisms, 
colonies with a morphology typical of these organisms 

after three days aerobic or anaerobic incubation 
at 87°. The colonial appearances were maintained 
during repeated subculture on this medium, in the 
absence of penicilin and thallium acetate. The 
organisms could not be isolated from fresh tissus- 
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culture medium. Successive HeLa 
cell subcultures yielded profuse 
growths of p like 
organisms which seamed to multiply 
in association with the cells, ginoe 
it has been shown that the organ- 
isms do not survive for more than 
2 or 8 days in the tissue culture 
medium employed (Blyth, W., un- 


laboratories were tested for 
pneumonia-like organisms (Table 1). 
All these lines originated directly 
or indirectly from Laboratory A, 
which received the cells from Dr. 
Syverton m 1953. Of eight sub- 
lines of cells maintained in Lab- 
oratory A, only one (here referred 
to as A8) was free from con- 
tamination, and this had been main- 
tained separately from the othera by one worker. 
It is also noteworthy that the three lines of cells from 
which pleuropneumonis-like organisms could not be 
isolated (Line A8, and those from Laboratories B and 
F) had all all at some time been propagated in the 
presence of aureomycin, terramy cin or neomycin. 
It is known that pleuro like organisms 
are markedly sensitive to antibiotics of the tetracy- 
cline group**" At Laboratory F, the cells ware always 
grown in the of neomycin, 50 pgm./ml. A 
culture of this line, adapted to grow in horse and 
rabbit serum, was returned to Laboratory 4 in 
January 1957, and was then propagated without 
neomysin for some months. On examination it was 
found to be contaminated (Line 48). Ib is not yet 
clear whether this i8 due to a fresh contamimation, or 
to unmasking of a latent infection by withdrawal of 
neomycin. 

Strains of pleuropneumonia-like organisms isolated 

from HeLa cella grown aot the Lister 
Institute, Laboratory A and Laboratory B, were 
shown by complement fixation testa to be antigenically 
similar to strains of pleuropneumonis-like organisms 
isolated from human genital infections. As with the 
human genital strains, there were some cross-reactions 
with antisera to a strain of organisms isolated from 
a rat, to a saprophytic strain (Laidlaw A) ) and to the 
organism of pleuropneumonia of cattle, but the titres 
were much lower than those of the homologous 
antigens. 

It therefore & 
are liable to óontemination by pleuro 
organisms. In the United Bootes, Robinson, Wichel- 
hausen and Roirman* showed that three out of five 
lines of HeLa cells, and a line of human conjunctival 
cella, were similarly contaminated. They suggested 
iba oonteminsMon yee Prove bly todas FQUES 


that stock lines of HeLa cells 
nia-like 












Table 1. ISOLATION OF PLEUROPNZUMOXIA-LIKR ORGANISKE FROM 
"Lwe Or Hala OELLA MAINTAINED IN VARIOUS LABORATORIES 
uL 
Cell Itne Cell Unes contaminated/ 
oellltnes tested 
A 963 7/8 
B 1965 1n 
g 1956 1/1 
D Taster Institute, 1057 pa 
N 1954 0 
F from 
A, 1065 0/1 
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„Bome common constituent, of culture media. Since all + 


the cell lines tested have been grown ab some timè in 
the presence of human serum, this component might be 


responsible, although line 43 was not grown in-human . 


serum at Léboratory 4 between ite arrival.from 
Laboratory F and isolation of pleuropneumonia-like 
organisms two months later. I have found that 
when a large number of organisms are added to human 
serum, & few organiams survive heating at 55? for 
l hr., so that the customary inactivation of serum 
by heating at this temperature for 30 or 60 min. is 
not a oertain safeguard against contamination. An 
alternative hypothesis is that pleuropneumonis-like 
organisms were present in this oell strain when it 
was originally isolated from a caromoma of the 
cervix. Pleuropneumonia-like organisms occur with 
_moderate in the female genital tract, 
particularly when disease is present’. 
The relationship between the morphological changes 
in the Lister Institute HeLa cells and the presence of 
leuropneumonia-like organisms is being investigated ; 
tory C reports similar changes, but these 
have not been observed in other laboratories main- 
I wish to thank Mias Dorothy Card for the oomple- 
ment fixation tests, and Mrs. E. Kliensberger-Nobel 
‘for her interest and advice. I am also greatly 
indebted +o the workers in the various laboratories 


who provided me with cultures of HeLa cells, and . 


with much helpful information about them. 
L. H. COLLER 
Lister Institute of Preventive Medicine, 
Chelsea Bridge Road, ! 
London, 8.W.1. 
‘Scherer, W. F., Syverton, J. T , and Gay, G. O., J. Bap. Med., 97, 
005 (1953). 
* Regie, H., J. Bap. Med., 100, 37 (1955). 
* Klieneberger-Nobel, Femy. TW. Bak. (Abt. 1, Orig.), 1056, 829 


(1056). 

‘Robinson, Lucille B., Wichelbansen, Ruth H., and Brown, T. XL, 
J. Lab Cha. Med., 30, 200 (1962). 

* Robinson, Lucille B.. Rath H., and Rohman, B., 
Saimos, 194, 1147 (1958). 

* Melén, B., and Odeblad, H., Scans. J. Cha. Lab. Imees., 8, 47 (1051). 


.Evidence of a Second Fatal Hzmoglobin | 
in the Newborn Goat 


RaomwrLY, some reporte have appeared suggesting 
the existence of an embryonic human hæmoglobin 
which shows slight differences as compared with the 
fotel hæmoglobin of the newborn child. Using an 
alkali denaturation technique, Drescher and Künxer! 
and Allison’, for example, obtained evidence that 
the hæmoglobin: present in early fostal life is different 
from the fostal and adult hemoglobin types. Recent 
investigations of Halbrecht and Klibanski? have 
- shown the existence of an embryonio human hamo- 
globin which migrates more slowly in paper electro- 
phoresis than the fostal hemoglobin from the cord 
blood of & newborn child. Studying the problem of 
foetal hæmoglobin in newborn goata we obtained 
evidence that in this animal also two different fostal 
hamoglobins occur, which, however, are still present 
after birth. 

Using an alkali denaturation method‘, it was found 
that the hæmoglobin of the hewborn gost consists 
of two different components, one with a low resistance 
against alkali and a second with a much higher 
resistance against alkali (Fig. 1). As the hæmoglobin 
with low alkali resistance disappears slowly after birth 
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t 
(Fig. 1), while in the blood of the adulb goat only 
the alkali-resistant component is present (Fig. 1), it 
is obvious that the hemoglobin of low alkali resistance 
is of fœtal origin. About 60 per cent of this foatal 
hæmoglobin was found present in a goat one day old. 

-With moving-boundary electrophoresis, paper 
electrophoresis in a 0-06 M barbital buffer pH 8-6 
and also with chromatography on 'Amberlite I RO50'5, 
however, the hæmoglobin of the newborn goat 
behaves as a si component which moves faster 
than the hæmoglobin of the adult animal. The 
resulta of the moving-boundary electrophoresis are 
given in Fig. 2; the patterns obtained by paper 
electrophoresis and by chromatography are of the 
same kind. A few days after birth a second hmemo- 
globin was found to appear and has the same mobility 
aa Tip odolt heinoslobin of the goat. The peroentage 
amount of this component gradually increases 
with time and is about 90 per cent in & goat five 
weeks old. 

Table 1 shows the analytical results obtained by 
studying blood samples taken at different times 
after birth .with alkali denaturation and electro- 
phore&io techniques. A comparison of the results of 
these analyses makes it likely that a second fotal 
hemoglobin is present in the newborn goat, which’ 
behaves like the adult component with respect to 
the alkali resistance and like the fetel hæmoglobin 
regarding its electrophoretic and chromatographic 
behaviour. It will be seen from the quantitative 
data given in Table 1 that about three weeks after 
significant amount of this second fæœtal 
hæmoglobin could be demonstrated. The fotal 
hemoglobin with low alkali resistance, however, is still 
preeent/ to about 80 per cent at the same time and 
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Table 1. THE QUANTITATIVE Dats OF THE AXOUNTS OF 
Tyra PEREEXT IW THE BLOOD OT A NEWBORE GOAT AT 
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TOO ARR - liquid “medium. For example, 


washed cells of B. megaterium, show- 
ing intracellular spore formation at 
. an advanced stage, were suspended 
-m 0:05M citrio acid + 01M 
sodium phosphate buffer (pH 5-0) at 
a concentration of about 20 mgm. 





res. 
60 
45 
48 
41 
35 
n 
20 
20 
15 
12 
0 





from the data obtained by the 


has scarcely disappeared after about six weeks. The 
relatively fast disappearance of the fostal hsemoglobins 
suggests that the survival-time of the 
of the newborn goat is fairly short. Studying the 
gurvival-time of these with chromium-51 
and the synthesis of the foetal hemoglobins after 
birth with iron-58, we obtained values for the survival 
of the red-blood oells of the newborn goat varying 
between 25 and 80 days (in published work). 
This investigation was supported by & grant from 
the Dutch Organization of Pure Research (Z.W.O.). 
T. H. J. Horsman 
H. K. A. Vese 
H. J. van pap Hane 
Department of Pediatrios, 
State University of Groningen, 
The Netherlands. 
1 Drescher, H, and Kunzer, W., Khem. Wooh., 88, 0$ (1954). 
* Allison, A. O., Sovence, 123, 640 (1055). 
* Halbreoht, L, and Klibanski, Oh., Netwre, 178, 704 (1058). 
sores donne” and Vimer, H. K. A, Amer. J. Dis. Children, 98, 
* Holman, T.H. J., and Prins, H. K., J. Lab. CHa. Aled., 48, 255 


Bacterial Protoplasts from Bacillus Species 
by the Action of Autolytic Enzymes 

Wass certain bacteria are suspended in sucrose 
solution of suitable concentration and incubated with 
lysozyme, the rigid oell-walls are dissolved away, 
leaving relatively stable spherical protoplasts. Lytic 
enzymes which dissolve the “isolated ocell-walls of 
vegetative Bacillus cereus have been found in extrabtts 
of mechanically disintegrated resting spores! and par- 
tial autolysates of sporulating.oella* of this organism. 
When -heat-treated, intact vegetative ocells were 
treated with preparations of these enzymes, the 
walls were dissolved, leaving the ted cell- 
contents apparently unchanged. It has now been 
found that when viable organiams are suspended in 
sucrose solution and treated with these enzymes, 
relatively stable protoplasts are obtained in good 
yield. 

The method used for the preparation of highly 
active oell-free solutions of lytic enzymes from 
sporulating cells of B. cereus* has been successfully 
applied to other members of the Bacillus group 


EzBg3gapkto 


t 





dry weighb/ml and incubated in 
the presence of toluene for 2 hr. 
at 87°. During cubation, vegeta- 
tive oell material dissolved and 
free spores were released. A cell- 
free solution prepared from the 
&utolyBate contained lytic enzymes 
- which rapidly dissolved the isolated 
cell-walls of this organism. Al- 
though enzyme preparations from 
B. cereus and B. megaterium showed. 
optimum activity against a sub- 
strate of cell walls at pH values 
near 4:5 and 7:5, stable proto- 
' plasta were more readily obtained 
fes. boil. organams whan they: wars. dncdbated 
with the enzyme at pH 7—7:6 in the presence 
of sucrose and cobalt ions. Culturas of the two 
organisms were grown :n tryptic meat broth for 
12-18 hr. on a shaker at 37° and the cells were 
harvested by centrifugation. The bacteria were 
washed with Mollvaine's buffer (pH. 7-0) and resus- 
pended in this buffer at a concentration of about ` 
10 mgm. (dry weight) cells/ml. Buffered suspension 
(0-2 mL) was mixed with enzyme solution (0-5 ml. 
derived from about 10 mgm. sporulating cells), cobalt 
sulphate solution (0-1 ml = 60 pgm. Cott), sucrose 
(50 mgm. = 0-2 mole) and incubated at 37° in parallel 
with & control suspension without enzyme. After 
20-60 min., the rod-shaped bacilli in the enzyme- 
treated suspension were completely replaced by 
spherical protoplasta (Fig. 1), whereas no change 
occurred in the control. Counts made in a Helber 
‘Helige’ chamber of the protoplasta and bacilli in 








f Beollhus cereus. x 3,000. (A trace of 
crystal violet was added eat. the suspension) 


Fig. 1. Protoplasts o. 
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the enzyme-treated and control ‘suspensions re- 
Dor Cae ee ee 
good. ns were stable for at least 24 hr 
at room temperature but the structures disintegrated 
on dilution with water. 

Enzymes from sporulating cells of a given Baculus 
species usually attacked the isolated cell-walls from 
certain other members of the group bub were most 
active against & substrate of oell-walls from the 
same organism. For the preparation of protoplasts, 
sius s enzymes from sporulating ocells of the 

were used. Such may prove 
useful for the preperation of stable protoplasts in 
cases where the organiam is relatively insensitive to 
the action of lysozyme. Using the conditions described 
Bde dne we obwenod Deotopi in good yield 


Minis&y of eiui 
Microbiological Research Establishment, 
Porton, Wikia; $ 
*Bymp. Boo. Gen. 


Microbial. edit. I T. C. 
Spooner and B. A D. Bioekar ae tl, Weibull d. (Camb. Univ. 


"Strange, R. H., and Dark, F. å., J. Gen. Microbiol. , 18, 286 (1957). 
‘Strange, R H., and Dark, T. A., J. Gen. Microbiol., 17 (in the press). 


Effects of Gamms-ray Irradiation on 
Nematodes infesting Cultivated Mushroom 
s 


Durme a discussion with Dr. H. J. M. Bowen, of 
the Technological Irradiation Group of the United 
Kingdom Atomic Energy Authority, it was sug- 
gested that the effect of gamma-ray irradiation on 
the nematodes present in compost from infested 
mushroom beds be determmed. Accordingly, 1 cwt. 
of infested mushroom compost was obtained from & 
commercial farm, and from i 


determined, 
100 gm. of compost for 24 hr. on a Beinhorst 'Misbtifler'! 
B8: z 
` Ditylenokus destrator 436,000 

Baprobes, mostly Rhebsitie spp 964,000 
Duplicated 200 gm. samples of this infested com- 
post were sealed in polythene bags and sent to the 
Wantage Radiation Laboratory, where (with the 
0o-operation of the Technological Irradiation Group) 
they were exposed to gamma radiation from cobalt-60 
at a doge-rate of 120 rep/minute. The samples 
received doses of 6,000, 12,000, 24,000, 48,000 and 
96,000 rep, on January 17, 1957. 

(A rep—roentgen equivalent physical—is the 
93 ergs/gm. deposited on irradiated material, gasum- 
ing unit density.) 

Nematodes in the irradiated compost were counted 
on January 80,. 1957, with the following resulta : 


a gm./24 hr. 
Treatment D. destructor Baprobes 
Oontrol s 87,000 414,000 
12,000 r. 94,500 315,000 
34,000 r. 76,500 253,000 
48,000 r. 109,500 167,000 
96,000 r. 108,500 166,000 


The population of D. destructor, in the ooni&rol as 
well as in the treated samples," has dropped below 
the pretreatment count. The population of saprobes 
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in the control also fell but with them there was a 
further continuing diminution with increasing radie- 
tion dose, 

The work of Faaguliotis er as suggests 
that the reproductive capacity is by gamma 
radiation. Assuming this to be Bo, it appears possible 
that the: in numbers of D. destructor results fram 
lack of mycelium food material in the compost and 
not from irradiation, the effecta of which are not yet 
showing because the reproductive cycle of D. dastructor 
pik ively long (about 8 weeks). With the saprobes, 

other hand, the reproductive cycle is short ` 
(48 hr. for this Rhabditis sp.) and, as bacterial food. 
was plentiful, the failure to reproduce may already 
be showing at the higher doses. 

From each sample of irradiated compost nematodes 
were washed out on an extractor and about a hundred 
D. destructor picked out, then washed with 5 ml. of 
sterile water into spawn jars filled with sterilized 
compost, which was inoculated nine days previously 


lated jars were duplicated and k 
temperature, one series for six 
ten weeks. 

- Examin&tion of the first series after six weeks 
gave the following resulta: 


Radiation dose 100 gm_/24 hr. 
Control ` 5,900 
About 100 6,000 r. 2,100 
D. destructor 12,000 r. , 8,500 
24,000 r. - 1,500 
per jer 48,000 r. F 10 
96,000 r. 2 


At this stage the nematodes in the compost receiv- 
ing the highest two doseg were all adults and the 
females contained no eggs. It appeared, therefore, 
that nematodes had reproduced in all samples except ` 
those receiving the 48,000 and 96,000 r. doede. 

After ten weeks the resulta were : 


. destructor 

= Radiation dose 100 gm./24 hr. 
Oontrol 1,070,000 
About 100 6,000 r. 288,000 
D. destructor 12,000 r 2,425,000 
{inoculated 24,000 r. 43,200 
per jar 48,000 r. 8,500 
96,000 r. 0 


In the meantime other gamplea of the irradiated 
compost were extracted and fram them two series of 
twenty Rhabditis were hand-picked and cultured, at 
25° C., on plates of Nigon’s® agar sown with yeast. 
After six days one series of plates was extracted in 
a Baermann funnel for 24 hr. and the nematodes 
counted: The resulta were : 


* Rhabéstis{plate 
T 20 A Oontrol 49,500 
Rhebduis B 12,000r 14,250 i 
Inoculated g, 24,000 r 3,135 1 
plate , r altve ; 1 dead 
FE J 96,000 r. 1 


After a further sx days the secarid batch of plates 
was extracted with the following resulte : 


Radiation dose RAbéualplate 
10 - A Oonko] 125,000 
Rhabditis B 12,000r. 75,750 
Inooulased O 4,000 r. 41,200 
` per plato D 48,000 r. 2,000 
-B 96,000 r. 0 


no.aseo October 12, 1957 


and 20,000 r. Fassuliotis and Sparrow? found to. in- 
activate cysta of poteto-root nematode (Heterodera 
rostochiensts). 

F. C. Woop 


W. Darlington and Bons, Ltd., 
Worthing, Sussex. 
a . J. B~Goopry 
Rothamsted oa ia ae Station, pic 


en B., Tech. Pull., 2, Mn. Agrie. Fish and Food, H.M.8.O. 


1 Fasgullotis, G., and Sparrow, A. H., Pleni Dis. Rep., 89, 572 (1056). 
© Klgon, V., Ame. Sou, Fet., 11, 1 (1949). 


Simultaneous Synthesis of Two Inducible 
Enzymes In Staphylococcus aureus 


Tes problem of ihducible enzyme synthesis is 


currently receiving much attention because of rte 
obvious value in the study of protem and nucleic 
acid formation and their interrelationship?. 

Studies conducted to date have been confined to 
single systems, and to our knowledge, little is known 
concerning the effect of one inducible system upon 
another under conditions favouring simultaneous 
induction of both. For this reason, we have compared 
the induction of nitrate reductase and f-galactosidase 
singly and together in Staphylooccous aureus. Nitrate 

reductase is an inducible enzyme in this organism, 
and demonstrates many- of the characteristics 
described by Pollock and Wainwright? for the 
Escherichia coli system.  B-Gelactosidase has been 
shown by Creaser? to be an inducible enzyme in 
Staphylococous aureus. 

Induction of both was carried out accord- 
ing to the method of Creaser?, with the exception that 
anserobic conditions were used throughout. In the 

of'l per cent galactose, B-galaciowidase is 

poe pores e Poemen MO mi 

of 1 per cent potassium nitrate, 
mole Ee ue vun ies ee ae 
lag. These results are shown in Fig. 1, where the 
term ‘single’ is used for describ: 
: of the . The term 
‘dual’ in Fig. 1 refers to the rate of enzyme formation 
when both mducers are present from zero time. It 
may be seen that under conditions where both enzymes 
are synthesized, a mutual stimulation occurs. That 
is, in the of nitrate and galactose, both 
nitrate reductase and B-galactomidase are synthesized 
at a more rapid rate and a higher total amount of 
enzyme is formed. This has been repro- 
duced a number of timés. Further, it has been 
found that subeequent addition of the second inducer 
to either system after allowing single induction to 
also results in increased 


enrymes. 

explanation of these resulta is that 
galactose stimulates nitrate reductase by providing 
an additional carbon source and also by creating an 
additional demand for an electron transport system. 
However, the addition of glucose to a fihal level of 
l per cent in the nitrate system resulted in a slight 
inhibition of nitratase formation. The stimulation of 
8-galactosidase by nitrate might also be explained on 
the basis that nitrate reductase provides an electron 

system’ which allows more rapid dissimila- 
tion of . Attempts to examine this pos- 
sibility by substituting methylene blue and ferri- 
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cyanide for nitrate were without success since these 
agenta interfered with the colour test used for 
measuring B-galactoeidase. 

Under conditions of dual induction, decreasing 
the amimo-acitl concentration from 0-2 to 0-1 per 
cent suppressed B-galactosidase synthesis to a greater 
extent than nitrate reductase. These results are in 
accord with those of Wainwright and Neville*, who 
attributed this difference in response to an ability of 
a boca cols in their ts) to utilize 

reduced nitrate as & source of nitrogen. It might 
also be noted that Wainwright and Neville also 
found that tetrathionase induction appeared to 
stimulate induction of B-gal&ctoeidase ; however, no 
resulta were shown. Studies are now under way to 
determine what priority, if any, may exist in the dual 
induction system under limiting conditions. These 
Pe POE eee iS dolar ele were: 

work has been ported by a 2-605 
from the U.8. Publio Health Servi un inu | 
"8. H. RAMBEY 
T. E. WirsoN 
Departament of Microbiology, 
University of Oklahoma School of Mediaine, 
Oklahoma City 4. 


1 
*Pollook, M. B., Brit. J. Path., 87, 420 (1046). Pollock, i 
and. Wainwright, E De Bri. J. Hap. Pa, 19, 123 cous) 
90,190 (1949). 
* Oreaser, H. H., J. Gen. Miorobiol., 12, £98 (1965). 
* Wainwnght, 8. D., and Neville, A., J. Gen. Miorebiol., 14, 47 (1056). 


A Photometric Method for Avian Liver 
Xanthine Dehydrogenase 


A PHOTOMETRIO method for chicken liver xanthine 
dehydrogenase based on the colorimetric determina- 
tion of substrate disappearance; has been developed. 
It has been demonstrated to be very sensitive by 
comperative measurements of liver xanthine de- 


exs&nguinated birds were 
removed immediately and chilled on ice. A portion 
was 1 and centrifuged at 24,000g for 
40 min. at 0—3? O., yielding a clear supernatant. Use 
of a supernatant fraction in lieu of homcgenate 


1 


702 


8 


— A mgm. xanthine per 15 min, 
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Fig. 1. Jfect of enzyme, substrate and triphenyltetrasol! 
livor xanthine dehydrogenase activity in the chick 


improved the rate and uniformity of the catalytic 
reaction, eliminating about 85 per cant of the endo- 
genous oolour-forming material. Recovery of the 
added substrate at zero time averaged 97 per cent 
compared to 80 per cent using homogenates. Fig. 1,4 
demonstrates lmearity between enzyme concentration 
and activity. 

For reoxidation of the dehydrogenase’, methylene 
blue?! could not be used because of interference with 
the colorimetric determination of substrate; there- 
fore, triphenyltetrazolium chloride, which is colourleas 
under the assay conditions, was employed. Triphenyl- 
tetrazolium concentration is optimal at 7-3 x 10-* M 
(Fig. 1,B). To link liver xanthine dehydrogenase to 
lactic dehydrogenase‘, oxidized diphoephopyridine 
nucleotide (b x 10+ '"M) waa tested in the system. 
This addition was not considered essential ance liver 
xanthine dehydrogenase activity of normal and 
depleted livers was equally improved (about 80 per 
cent). 

To determine enzyme activity, stoppered 26-ml. 
Erlenmeyer flasks containing 5 ml. super- 
natant, 0:5 ml. triphenyltetrazolium (0-01 
M) and, after a 10-mm. pre-moubation & 
period, 0-6 ml. xanthine solution (0-038 M) 
or water (control flaaks) were shaken in a i 
Dubnoff shaker at 37? C. at 190 oscillations 
per min. A final substrate concentration of 

- 3-6 x 103 M was chosen. This level main- 
tains approximately optimum activity dur- 
ing a 30-min. test (Fig. 1,0), whereas higher 
concentrations require extensive dilution of 
the aliquots for colorimetric assay. 

After addition of substrate, each of the 
reaction mixtures was thoroughly shaken 
and & 1-mL sample withdrawn within 10 sec. 
(zero time reading) and at 7-5, 15, 22-5 and 
80 min. The reaction was rapidly stopped 
by pipetting the aliquote directly into 7 ml. 
of 40 per oent sodium te, 2N 
sulphuric acid and water (1:1:5). After 
15 min. these tubes were diluted to 12 ml. 
with water and the concentration of xanthine 
determined'. Xanthine values obteined 
for the test flasks, corrected for endo- > 
genous activity (control flasks), are plotted 

i time. Comparable enzyme activity 
is calculated from the zero-order portion, 
which usually extends to 15 min. and 
is expreased by — A ugm. xanthina per 15 min. 


Gein in body weight (gm) 
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Four-week old Lancaster 
and Columbian—New Hamp- 
shire chicks were used in 
a depletion—repletion study. 
They were raised on & 
commercial chick starter 
ration and then 
to & casein (7 or 21 per 
cent), fortifled with glycine, 
arginine and methionine at 
0-4, 0-2 and 0-04 per cent, 
‘Cerelose’ diet adequately 
Supplied with: all known 
dietary essentials. At the 
start all birds received the 
control diet (21 per cent. 
protem) for 4 days. There- 
after one group was changed 
to the 7 per cent pro- 
tein diet. Enzyme aot- 
ivity was assayed on days indicated (Fig. 2). Body- 
weighte of all birds were recorded at the beginning 
of the depletion period and at killing. Liver super- 
natant nitrogen was determined using semi-micro- 
Kjeldahl technique in duplicate. 

Changes in liver xanthine dehydrogenase activity 
expressed on a nitrogen basis and body-weight 
are presented in Fig. 2, A and B. A comparison 
of liver xanthine dehydrogenase reduction “in 
the bird with the behaviour of rab liver xanthine 
oxidase*^* shows the former to be leas rapid and 
lees extensive. About 40 per oent of total act- 
ivity is lost during the first 4 days on a low pro- 
tein diet, followed by an additional 25 per cent 
decrease in the next 10 days. When the higher 
protein-level is restored, enzyme activity is regamed 
promptly. After 10-14 days of depletion, enzyme 
activity and growth are inhibited to about the same 
extent. 

Supernatant enzyme activity determined mano- 
motrioally* (Fig. 2, A) shows close agreement with 
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the colorimetric method during depletion but seems 
lees sensitive during repletion. > 
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Xanthine Oxidase Activity during 
Mammary Carcinogenesis in Mice 


Soma hypothetical and empirical considerations 
that form the basis of our interest in xanthine oxidase 
have been stated in the first of a series of publica- 
tions’. The investigations of the chemical properties 
of xanthine oxidase? have been extended to in- 
clude the biological behaviour of this enzyme in 
normal and abnormal growth. The present com- 
munication deals with the xanthine oxidase activity 
in mammw of mice of the C strain, with and without 
the milk factor, and in spontaneous mammary 
tumours. The studies of the enzyme activity in 
mamms during pregnancy and lactation will be 
reported elsewhere. 

The mice of the O strain without the milk factor 
will be referred to as O—. A aBub-line of these mice 
(O+) was developed by incorporation of the milk 
factor through foster-nursing. The tumour incidence 
in O- virgins and breeders is practically nil, whereas 
the tumour incidence in C + mice, while low in virgins, 
rises progreasively to 100 per cent with the number 
of pregnancies. The spontaneous tumours 
assayod-were obtained from the 0+ breeders. 

The tissues were dispersed in a Potter-Rlvehjem 
type .of homogenizer with a Teflon pestle. The sus- 
pension medium (in the proportion of 0 ml. for each 
gm. of tissue)-for the enzyme assay was 0-1] Af 
pyrophosphate buffer (pH 8) and for the nuclear 
count was 4 solution containing sucrose (0:25 M) and 
calcium chloride (0-0018 M). The homogenate in the 
buffer was centrifuged at 20,000g for 30 min. at 0°O. 
and the clear supernatant was removed, eyoiding 
the upper layer of fat, and incubated for 1 hr. a 
37? C. 

The enryme assay’, & ‘modification of Kalokar's: 
method for purines, consisted in the 
specttophotometric estimation of the rate of &ppeer- 
ance of uric acid in the presence of xanthine 
(2-6 x 10+ M) as the substrate. Readings were 
obtained for 10 min. at 1-min.-intervals at a constant 
temperature of 24°C. The activity was 
related to the cellularity of the tissue by dividing 
the activity per mgm. by the number of nuclei in a 
mgm. of freah tissue. The nuclei were counted in a 
hemocytometer after suitable dilution of the sucrose- 
ealorium chloride homogenate in a solution of oroein- 
light green stam. 

The results are summarized in Fig. 1, which shows 
the group averages and standard deviations of the 
enryme -activities in mamme from C — virgin mice 
(group A), from O+ virgin mice (group B), and in 
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mammary tumour from mated a ER mios ; 
24 animals. (Dotted line indicates + B.D.) ! 


mammary tumours from O+ breeders (group C). 
The amount of xanthine oxidized (or uric acid appear- 
ing) in micromoles x 10-* per min. per 100,000 nuclei 
is 7-2, 4-1 and 1-8 for groups A, Band C, , respectively. 
Relative to the xanthine oxidase in breasts 
from mice without the milk factor (group A), the 
activity in mammary tissue from mice with the milk 
factor (group B) is 57-7 per cent and in spontaneous 
mammary tumours (group C) 24.0 per cent. The 
differences of the average levels of enryme activity 
are stati highly significant, the P value being 
leas than 0-001 by the t-test. 

It is of interest to mention that the xanthine 
oxidase activity in mamms from multiparous, 
cancer-prone O+ breeders, whether they have or 
have ,not yet developed mammary carcinoma, 18 

the same as in mammæ from C+ virgins 
which usually do not develop tumours. No appre- 
ciable difference in xanthine oxidase activity could 
be detected in livers from C— and C+ mice In 
contrast to the progressive decrease in the activity 
of xanthine oxidase associated with the eventa which 
“predispose to and finally result in abnormal growth 
(Fig. 1), it was found that during pregnanoy the 


The interpretation of the resulta shown in Fig. lis 
as yet difficult, since a number of conditions must be 
considered which need olarifleation. The activity 
measured by enzyme assays in vitro does not 
necessarily reflect the biological activity within the 
intact cell, since such limiting factors as substrate 
concentration, the nature and concentration of 
activators and inhibitors in vivo are not known. 
Moreover, the activity per oell as here expressed, is 
an average value for all cells in the homogenate and 
does not reveal localized changes in enryme activity. 
A spotty distribution of foci of cells with low or no 
enzyme activity surrounded by normal cells would 
be possible and has been reported for antigenic cell 
constituents’. Furthermore, it ahould be pointed out 
that, although the 0— and O + mice originated from 
the same genetic stock, prolonged inbreeding ‘within 
the sub-lines may have resulted in a genetic difference. 
Thus, the difference in xanthine oxidase activity in 
mammis of group Aeand B (Fig. 1) may not be due 
solely to the incorporation of the milk factor. 


764 


While the above considerations must be borne m 
mind and will lead to further experiments, the 
present resulta indicate a progressive decrease of 
xanthine oxidase activity during carcinogenesis in 
the mammis of mice carrying the milk factor. This 
observation is similar to the one by Westerfeld et al.*, 
who noted & decrease of xanthine oxidase in livers— 
as yet free of tumours—from rate fed a carcinogenic 
azo-dye. The gradual depletion of -various other 
intracellular constituents in liver during aso-dye 
carcinogenesis has been reported and the degree of 
loss has been correlated with the degree of caroino- 

genicity of the compound’. Thus, the gradual 
decrease of xanthine oxidase activity during the 
changes of the normal tissue to a precancerous and 
eventually to a tumorous condition may be a further 
instance tending to support the deletion hypothesis 
of care: 19, 1i 
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The “tion ral Virus of Heliothis armigera 
n.) (Lepidoptera : Noctuidae) 


AoooERDING to Bteinhaus!, Mally* may have been 
the first to mention in 1891 a wilt disease in Heliothis 
armigera (Hbn.). Later reports of this disease came 
from Glaser dd Chapman’, Parsons‘, and Btahler*. 
Because of the economic importance of this insect 
and the possible use of the virus for control purposes 
it was decided to investigate the causative agent. 

The larve used in this investigation died, pre- 
sumably of a virus disease, in of this insect 
oarried out by G. Marcos st the Research 
Farm of the. Ministry of Agriculture of the Sudan in 
the' autumn of 1956. Two samples containing about 
twenty and five dried larvæ were submitted. The 
diagnosis with the light microscope reveeled the pres- 
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Fig. 1. Polyhedral bodies of Hehothis armigera. 


ence of large numbers of bacteria, but only the five 
larvæ of the small sample showed several small poły- 
hedra. The five larvie were crushed and suspended in 
water for some weeks. This suspension was filtered 
through fine ‘Orlon’ mesh and the remnants 
thoroughly washed to save as many polyhedra as 
possible. The latter were purified by differential oentri- 
fuging. Due to the small aize sample, only a few mgm. 
of an impure polyhedral preparation oould be 
obtained. 

The examination of this polyhedral preparation in 
the electron microscope revealed that the polyhedra 
are of irregular shape and vary in diameter from 
0-7 +o 1-24, the majority measuring about l-lupu 
(Rig. 1). Apart from these polyhedra a few smaller, 
ovoid forms could be observed which might be 
capsular inclusion bodies. However, it was impossible 
to decide the identity of these forms with capsules. 

The virus particles were liberated from the poly- 
hedra and purified according to the standard method*. 
However, owing to the mpurity and scarcity of the 
sample ib was nob possible to determine accurately 
the alkali concentration necessary to obtain highly 
infective particles. The‘dissolution of 1 mgm. of 
polyhedra im 0-2 ml. of a mixture of 0-01 M sodium 
carbonate + 0.05 M sodium chloride was used. 
These polyhedral suspensions became rather brownish 
during the dissolution period of three hourg, and a 
heavy brownish sediment of impurities resulted from 
sedimentation at 4,000 r.p.m. (3,000g) for five 
minutes. The slightly turbid supernatant, consistng 
of polyhedral protein and virus particles, was sedi- 
mented for one hour at 11,000 r.p.m. (10,0009). 
The small yellow-white sediment of virus particles 
was re-auspended in 0-2 ml. distilled water and again 
spun for one hour at 11,000 r.p.m. The final sedi- 
ment was well drained and suspended in 70 ul. 
(one-seventh of ita original volume) and diluted 1 to 
5 with distuled water before applying to the electron 
microscope grids. 

The investigation in the electron microscope 
showed that the virus is rod-shaped and occurs 
mainly in single rods (Fig. 2). It is a typical repro- 
sentative of classical polyhedral virus of the Borrelina 
group and the name, Borrelina armigera is suggested. 
Several micrographs revealed that this virus has all 
the typical morphological differentiations (develop- 
mental and intimate membranes, spherical stages, 
eto.) characteristic of this group. There are very few 
virus bundles, and these contain most likely only 
two rods, similar to the Bombyx mori L. polyhedral 
virus. The average dimensions of the single virus 
rods still the developmental membrane 
are about 820+10 mp x 90 + 10 mp. For technical 
reasons it was impossible to test the infectivity of this 
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Fig. $&. Virus pertiokes lfberated 


virus preparation but there is no doubt that the rods 
ate the causative agent. AOT ORP ee 
further that the alkali concentration for the 

tion of the impure polyhedra was too high, since 
many virus particles had lost their developmental 
and part of their mtimate membranes. It can be 
assumed by analogy with other viruses of this group 
tbat virus particles without membranes have lost 
therr power to infect. Is is further that 
the proper alkali concentration for dissolution of H. 
armigera polyhedra should be leas than 0:01 M, 
probably about 0-008 Af, sodium carbonate. The 
: lack of material did not permit us to check this point 
socurately. 

The condition of the submitted larve made it 
i to decide in: what tissue the polyhedra 
develop and whether it is a nuclear or cytoplasmic 
polyhedrosis. However, by analogy with other insect 
viruses, it is likely that the rod-shaped particles are 
the causative agent of & nuclear polyhedrosis. The 
possible presence of a granulosis is at present being 
investigated. 

Q. H. Bzunaorp 

Laboratory of Insect Pathology, 

Sault Ste. Marie, 
Ontario, Canada. > 
W. E. REPEB 
Fisons Pest Control, Lid., 


Bourn, Cambridge. 
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Enigmonla aenigmatica Sowerby, a Motile 
Anomiid (Saddle Oyster) 
Amona the most obacure of marine bivalves are 


the elongated anomiids which occur on the leaves 
and exposed roots of mangroves over an uncertain 


aree in the tropical central Indo—Paoiflo, but certamly . 


ranging from Malaya to the Philippine and to north- 
east Australia. According to lredale!, the original 
description, based on a single valve from the Hast 
Indies, is that of Chemnitz in 1795. He named it 


NATURE i 





765 


Tellina asnigmatics, but he was non-binomial and 
the earliest valid user was Sowerby, who in 1825 
used the name Anomia ioa. Later, Koch 
introduced the generic name, ae it later turned out 
pre-occupied, Aenigma, Iredale* being erecta for 
ite substitution in 1918 by Bnigmonia. 

found on mangrove leaves (Fig. Do i eM ou 
those on stems and roots are more elongate with the 
shell curved in the line of the long axis eo as to 
conform with the surface. It is not known whether 
these are separate species or are growth forme. 
Iredale? has summarized all that appears to be 
known about this animal so well named Enigmonia 
Genigmatioa. Knowledge is confined to descriptions 
of valves; no observations on this animal in life 
appear to have been published. Although Allan' 
gives a drawing of a specimen on a leaf (text-fig. 66, 
No. 9, p. 288), yet judging from her text she relies 
entirely on Iredale’s earlier account, the drawing not 


. having been made from life nor, apperently, being 


of an anmmal actually attached to a leaf. 

My attention was directed to the presence of this 
species around the ooaste of Singapore Island and of 
Malaya by Prof. R. D. Purchon durmg August 1956. 
I failed to secure living specimens ; .but later my 
colleague, Mr. Gareth Owen, returning from New 
Zealand by way of Singapore, was more fortunate 
and collected two on mangrove leaves which I later 
examined alive in. Glasgow. Later, Prof. Purchon 
attached to stems. I am most grateful to Prof. 
Purchon and to Mr. Owen for this apparently first 
opportunity of examining alive a lamellibranch 
molluso of such unusual interest. 

It turns out that E. aentgmatica is a motile anomiid. 
As shown in Fig. 1, it posseases a long foot, flat and 
ribbon-like except for an attenuated terminal region 
like a filament which is pointed and round in section. 
This is very active and gives the impression of having 
tactile functions. The flattened region of the foot 
can extend for more than half the length of the shell ; 
with this the animal crawls actively over the surface 
of & mangrove leaf aa it is shown doing in the figure 
or, with no lees facility, on the glass sides of an 
aquarium. In movement the foot appeara to flow, 
the distal region (excluding the filament) spreading 
out and then acting as a sucker which grips the 
substratum while the pedal muscles, which can be 
seen through the translucent tissues, contract and 
draw the animal forward. If the shell is turned 
upside down the foot twista so that the sole remains 
on the under side; this gripe the surface and even- 
tually the animal is pulled over on to the right valve. 
Apart from being elongate the shell is that of a typical 
anomiid, that is, with the deep embayment of the 
mantle/ghell in the under, right mantle lobe and shell 
valve. General dispoeition of the organs and the 
direction of ciliary currents on the ctenidie, palps 
and in the mantle cavity are all essentially the same 





Fig. 1. Exigmonis seniglhatica ( xi) with foot extended crawhng 
$ over mangrove leaf 


` 
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as those described by Atkins‘ for Heteranomia 
equamula and Monia squama. Differences are in the 
great development of foot with resumption of ite" 
original function, in the temporary nature of byssal 
attachment and m the greater -modification of the 
shell. 

Despite their immobility the foot never disappears 
in the anomuids, neither in byseal-attached species of 
Anomia (covering various subgenera such as the 
British Heteramonsa and Monia) nor the window-pane 
shells of the closely allied genera Placenta (Plaowna) 
and ÉpMppium, which live, immobile on the surface ^ 
of mud or sand, also resting on the right valve, which 
had there no embayment. The foot, as in other 
immobile lamellibranchs where i$ is also retained, 
for example, Spondylus, assista in cleansing the mantle 
cavity. Ib is never lost, as it is, for example, in the 
Ostreacea, and there is nothing to prevent its hyper- 
trophy and use again as an organ of locomotion in 
E. aenagmonia.-. 

From tine to time the foot was observed to with- 
draw. When seen through & glass surface to which 
the animal was attached, contact appeared then to 
be made by way of & sucker-like ribbed surface. 
Further examination showed this to be the byssal 
opening, and attachment to be due to secretion of a 
transparent bysesl material. The animel has no 
diffloulty in breaking this very temporary attach- 
ment. The condition in the specimens living upon 
- Toote and stems, where attachment does appear to 
be more permanent, still awaits examination. 

Although lying on its side with the left valve 
uppermost, this bivalve, aa shown in Fig. 1, haa 
the habite and to some extent the appearance of an 
elongated limpet. The appearance is due to the 
manner in which the umbo, which represents the 
highest point of the shell, like the apex of a limpet, ^ 
has withdrawn from the in. This is a conse- 
quence of the extension of the mantle lobes ‘dorsally’ 
on either side of the mantle isthmus so that they 
surround the ligament and meet ‘dorsal’ to this.” 
-` The ligament becomes an island ing the two 
valves which extend beyond it ‘dorsally’ as well aa 
‘ventrally’. Tho same process takes place in all 
snomiids bus not $o the same extent as in Enigmonia. 

As in all such instances, therefore, we are seeing 
in Bnigmonia aenigmatica the realization of poten- 
tialities—however far from initially apparent those 
may be—which are latent in the parent anomiid 
stock. The opportunity is being taken, when giving 
a fuller account of this most interesting lemelh- 
branch, of re-investigating form in the Anamiacea. 


f C. M. Yonca 
Department of Zoology, 
University of Glasgow. 
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Fixation of the Rabbit Pituitary Gland 
Wana investigating the cytology and cytochemis- 
try of the adenoliypophysis of the female rabbit, it 
waa discovered that the fixation of whole pituitaries 
by immersion in the fixative was unsatisfactory. 
The reaction of the basophil cells to the periodic 
acid—Schiff procedure and to theeGram technique was 


extremely inconstant. It was clear that the total 
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number of basophils was not being demonstrated 
and there was often much diffuse coloration of- 
cells the exact nature of which ib was diffloult to 
determine. Commonly, also, a peripheral mnd of 
distorted cells was produced, the staining of which 
was atypical. - 

Sinoe aerial sections of the complete pituitary were 
required, fixation by. mg was unsuitable. 


.In consequence, fixation by vascular perfusion was 


adopted. The animal was anmsthetized with 
nembutal given intraperitoneally (intravenous injec- 


: the 
left ventricle at a controlled pressure. Direct per- 
fusion with a non-precipitant fixative without 
previous washing out of the blood gave very poor 
fixation. The effect of preliminary perfusion’ with 
several fluids was then compared, namely, Ringer's 
fiuid, 0.25 M sucrose, salme and TFunger's solution 
both buffered to pH 4-5 (this bemg near the isoelectric 
point of the pituitary glycoproteins of some other 
species’). These were followed by perfusion with 
neutral formalin, formal-sublimate or Helly’s fluid. 
None of these procedures was successful in preserving 
adequately the glycoprotein of the basophil cella and 
the general fixation of the adenohypophysis was 
extremely variable, areas of distorted and disrupted 
cells tly encountered. The degree of 
dilatation of the sinusoids also varied widely. A 
perfusion pressure of 80 mm. mercury was used in 
these experiments. 

Finally we decided to use, for the preliminary 
washing out, a fluid more comparable physiologically 
with plasma but which would not be coagulated by 
the ensuing fixative. A commercial preparation, 
‘Dextraven’ (6 per cent w/v dextran m 5 per oent 

) was employed, at & perfusion preesure of 
50-60 mm. mercury. It was hoped that this would 
prevent loea of glycoprotein, and that there would be 
no serious non-specific absorption of periodic acid— 
Schiff positive carbohydrate from the perfusion fluid 
iteelf. We found that the distortion éffects were 
greatly reduced, and; when ‘Dextraven’ waa followed. 
by & mixture of neutral formalin, calcium and 
cadmium chlorides, excellent preservation of the 
glycoprotem resulted, allowing brilliant staining by 
the periodic acid—Schiff technique. There was some 
non-specific absorption of carbohydrate in the 
sinusoidal lining oells, but elsewhere it was very 
slight and, in the acidophils, It is not 
claimed that this method is always successful in 
preserving all the glycoprotein material, sinos ib haa 
not yet been possible to control all the variables 
involved: but we consider that with it'a more 
accurate picture of the basophil cells can be obtained. 
than by the usual method of fixation by immersion. 
The, extent of the zona tuberalis is also more clearly 
defined. 


M. ArLANSOX 
C. L. Fosrsg 
Dey artment of Biology, 
^ G. Munzima 
Department of Anatomy. 
Bt. Mary’s Hospital Medical 
School, í 
London, W.2. 
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G. Pincus and K. V. Thimann (New York, 1955). 
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and the work will be found relevant to many of 
the problems encountered by Public Health 
Authoritles, medical officers, blologists, and 
clinical research workers in the Investigation 
and control of the diseases which claim so great 
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MUSEUMS AND ART GALLERIES IN BRITAIN 


R years, and at least since 1080, the Museums 

Association, representing the museums and art 
galleries of Great Britain and: Northern Ireland, has 
been urging H.M. Government to take active steps 
to safeguard such part of our national heritage &s is 
housed in the museums of the country. Perhaps & 
brief résumé of the past history of this problem will 
- give a clearer picture of the present position and the 
apparent reluctance of the Government to help in 
the matter. 

It was as far back as 1922 that, at the annual 
conference of the Museums Association, a resolution 
was passed urging the Prime Minister to appoint & 
Royal Commission to investigate and report upon the 
work of the museums of the United Kingdom. Unfor- 
tunately, the. death of the fourth Lord Sudeley 
stopped any progreas in this direction, and the 
Association sought and obtained the good offices and 
sympathetic interest of the Carnegie United Kingdom 
Trust. This indeed was a landmark in the history 
of the museum movement in Britain, for since 1925 
to the present day the Trustees and their officers 
have not ceased to make substantial granis for 
specific schemes and to explore the possibilities of 
some permanent form of assistance from the State. 
In accordance with. their general practice, the Trustees 
commissioned a general report on the museums of 
the United Kingdom and this was prepared by 
Sir Henry Miers and Mr. (now Sir) Frank Markham. 
The report, published in 1928, advocated, among 
other mabbers, ial assistance from national 
funds, government’ departments, county authorities 
or other external sources. 

Then again, during the presidencies of Sir Mortimer 
Wheeler and Lord Bledisloe in 1938 and 1989, the 
Museums Association took active steps to interest the 
Government in the problem. Lord de la Warr, then 
President of the Board of Education, promised to set 
up a Royal Oommission on the provincial museum 

service, but the Second World War intervened. 

' — After the War, the matter was again raised, numer- 
ous discussions took place and the most realistic 
result was the proposal made by the Chancellor of 
the Exchequer to allocate £250,000 annually for 
museum purposes. Bub the economic crisis 1949 
intervened, and the grant did not 

In 1955 the Association renewed its argumenta 
and appointed an influential Joins Committee con- 
sisting of representatives of the Carnegie United 
Kingdom Trust, the Arts Council and itself, to which 
was later added representatives from the National 
Institute of Adult Eduostion. The memorandum 
from this Committee was presented to the Chancellor 
of the Exchequer on November 16, 1955. The 
document stressed the rapid growth of the publio 
conscience regarding the value of museums as cultural 
and educational forces and documented the plight of 


many of the museums in Britain, especially those in 
the care of trustees and societies, Borne of the latter 
being hard pressed to the point of extinction. It was 
stated, with convincing examples, that the cost of 
maintenance, of both the collections and buildings, 
together with increased salaries and wages of staff, 
places an inoreasingly heavy burden on greatly 
depleted funds. In many oases the struggle cannot 
continue much longer, and already valuable objecta 
are in dire need of conservation and will be lost to 
the national heritage unleas immediate steps are taken. 

The Joint Committee advocated the appointment 
of a Royal Commission ‘‘to inquire fully into the whole 
question of the financing and administration of all 
museums and art galleries in the United Kingdom 
with cepi reference to those situated in the 
provinces”. In view, however, of possible delay with 
a Royal Commission, the Committee urged as & first- 
aid measure that the Government should make . 
available. immediately a fund to help the most 
necessitous cases. It was recommended that the fund 
should certainly be not less than £50,000, and to this 
the Carnegie United Kingdom Trust generously and 
spontaneously promised a further £25,000. It was 
farther recommended that the fund might be admin- 
istered simply and effectively by the methods so 
successfully initiated and maintained by the Joint 
Committee of the Museums Association and the 
Oarnegie United Kingdom Trust. This Committee 
could be enlarged by representatives of the Govern- 
ment and any fund allocated with the minimum of 
expense and without the setting-up of a new organ- 
ization. 

High hopes were entertained that this new approach 
to the Government would yield positive results ; 
but unfortunately, and just about twelve months 
after the mamorandum was submitted, a negative 
reply was received to both requesta. The Museums 
Association was told that the problem is essentially 


: a local matier, and that museums and art galleries 


must look to local authorities for the financial 
assistance they require; and in denying a Royal 
Commission the Government stated that the facts are 
already well known. But despite the reply of the 
Government, the urgent need for financial assistance 
exists and several museums must close unleas some 
help is forthooming. Examples abound and among 
these may be mentioned the Holburne Museum at 
Bath and the County Museum in Truro, Cornwall. 
With excessive economies and existing only by the 
enthusiasm and self-sacrifice of the trustees and 
annual deficit, and the need for urgent consideration 
of their problem is self-evident. It was only recently 
that the trustees of the Bowes Museum at Barnard 
Castle, where the art treasures have an international 
reputation, named an actual date for olosure. 


770. p dE 
Fortunately, the Durham County Council came to 
the rescue and the financial stability of the Museum 

et nos a. 


€ 


c 


is assured. nog P. 
That is the present position of the problem and in 


spite of the setback produced by the negative attitude ` 


^ of the Government, the Museums Association is 


discussing. the fnatter actively and bringing forward 
new proposals.” The matter was fully ventilated at a 
seasion inthe recent annual conference of the Aso- 
ciation at Bristol when under the chairmanship of 
‘Sir Mortimer Wheeler the idea of regionalization in 
museuths was discussed. As a matter of broad 
principle, it is felt that the problem is a national 
Tesponsibility and not essentially a local matter. 
The Association stands firm on this, and believes that 
ther . should be a central museum authority or 
Commission with local organizations which perhaps 
could be regarded as regional museums boards. 

_ Although the Government considers that it is fully 
aware of the facta of the situation, the Joint Com- 


mittee feels that they are not by any means fully: 


known; It therefore proposes to undertake a com- 
plete survey of the museums and art galleries of 
Britain. Such a survey would be concerned with 


. tthe geographical distribution. of museums and their 


^, Yelationships—chiefly flnancial—to local and county 


council authorities., But such a comprehensive survey 


. would naturally be an expensive project, and at 


Present consideration ig being given to a pilot scheme 
Probably in the south-west of England. Based on 
the resulte of the survey, it should be possible to 
formulate clearly the function and policy of one of 
the suggested regional museums boards and to make 
Tecommendstions regarding its constitution and 


- headquarters. 


Even at the present time, the National Museum 
of Walea carries out some of the functions of the 
Proposed regional museums boards. All museums 
in Wales and Monmouthshire, providing they attain 
certain standards, are affiliated to the parent museum 
at Cardiff. This idea is different from the regional 
federations in England, where the individual unite 
are loosely held together with no one museum actmg 
as & focus or providing the inrtiative for any scheme. 

In the event of these regional museums boards 
being appointed, it is felt that the Government would 
be provided with authoritative bodies through which 
grànte could be made to museums. The reluctance 
of the Government to make grants to individual 
museums would thus be overcome by a system of 
regionalization whereby boards rather than separa: 
museums would be the recipients. I+ is also visualized 
that county councils and other local authorities 
would contribute towards such boards. 

But even with such. a regional scheme which has 
been well considered by the Joint Committee, the 
way-still remains open for other means of approach 
towards’ the solution of the problem. It may be 
that the Standing Commission which is appointed by 
the Treasury -could undertake the task and lessen the 
financial burden of the local museym, and especially 
trustee or local society stitutions. In the terms of 
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reference of this body, provision is made for oor- 
sideration `of the co-ordination of the work of the 
national museums with.-hose in the provinces. 


Unfortunately, the Standing Committee has no funds’ 


at ite disposal, and thus in thé’ past haa had no real 
impact on the. museum problem: If, however, its 
constitution were strengthened and certam monies 
were available as-granta, there is little’ doubt? that 
such an organization would go far to meet the present 
unhappy position. E oe : 

Recently, there has^been an undoubted growth of 
the public conscience concerning the value of museums 
and art galleries. They are now part and parcel of 
the normal life of the community, and not something 


set apart for a few specialists. Muséums and art 

galleries are a definite integral part of the educdtional - . 
and recreational services, and as such should be ~ 
encouraged and maintained by the Government and ' 
not left. to the dwindling resources of societies ~or: ` 


trustees. . P 


` 


PHYSICS OF THE SOLID STATE 
Solid State Physics . 
Advances in Research and Applications. Edited by 
Frederick Seitz and David Turnbull Vol. 1, Pp. 
xu+469. (1955.) 10 dollars. Vol. 8. Pp. xiv +588. 
(1956.) 12 dollars. ^ 
(New York: Academic Press, Ino.; 
Academic Books, Ltd.) 


HE authors of “Solid State Physica” deserve our 

best thanks—as do the editors, who are continu- 
ing to extract review articles of the highest standard 
covering important branches of physics. Notice 
of Vol. 2 appeared in Nature, 178, 1139 (1950). 
Two-thirds of Vol. 1 provides, m effect, a modern 
handbook on electrons in metals. First there is an 
excellant expository article by J. R. Reitz, “Methods 
of the One-electron Theory of Solids”, which takes ug 
gently through the basic groundwork and emerges 
with a detailed and up-to-date account of the ‘tight 
bindmg' approach (lnear combination of atomic 
orbitals) and the ‘cell’ method. In addition the 
author considers a number of more modern develop-: 
mente inoluding the use of orthogonalized plane 
waves .and variational methods. Next comes a 
remarkable qualitative account of metallic cohesion 
by E. P. Wigner and F. Seitz. Appropriately enough, 
the authors base their discussion on the Wigner-Seitr 
treatment of the oell method; they are specifically 
concerned with ‘difficult’ metels—not merely the 
alkalis. 

‘The next article, The Quantum Defect Method”, 
by F. 8. Ham, is more technical: it describes how, 
in suitable cases, numerical treatment of the ion-core 
region in bend calculations can be replaced by a 
knowledge of the atomic spectrum. Many of the 
ideas here are due to T. 8. Kuhn, J. H. Van Vleck 
and H. Brooks. The last ‘metal’ article—and that 
owing least to the 1980's—is an account of electron 
interaction in metals by D. Pines. It is, of course, 
based on the collective electron theories due largely 
to Pines and D. Bohm. This artiole is very full and 
readable; it includes some account of relevant 
experimental data (band-widths, magnetic suscepti- 
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bilities, hiiest energy " Joen) and. also '& Fortunately for the rest of Nature, if we take 
.. section on lattice-electron. interaction. : sufficient care radiobiologically to look after mankind, 
There are two remaining: articles in Vol:.1 : an says Dr. Loutit, Nature will take care of itself, 
account by H. Y..Fan of the-properties of germanium because sensitivity to ionimmg radiations is well 
and ‘silicon which, although’ cémprehensive, will be correlated with the degree of evolutionary complexity 
found comprehensible by physicista who are not well (I recall that in another volume the lethal radiation 
informed’ on the subject of semi-eonductors ; finally, dose for humans waa given as 500 róntgen unite, for 
an article on order—disorder transitions in alloys by insects 60,000, and for.trichmosis 1,000,000). . There 
T. Muto and: Y. Takagi which includes a specially haa been so much experience gained from X-ray and 
valuable discussion of the influence of ordering on radium damage to human beings that scientists enter 
electrical, fnagnetic and mechanical properties. the nuclear age reasonably well informed of the 
^ ^ The subject of order-disorder transitions in alloys general hazards to be faced and, in addition, several 
is given & more original treatment by L. Guttman Japanese papers give accounts of the first victims of 
in, Vol. 8. He makes & serious attempt to judge the fission. 
Ising model m the light of experiments ; the discus- Apart from radioactive fall-out and war, soiantiste 
mon is fascinating and—of course—mcoriclusive. are only likely to encounter by accident higher doses 
"There are two stimulating reviews of new subjects of radiation than ‘permissible’, and more evidenoe is 
- "jn Vol 8: an account of the unusual semi-conducting needed about the effecta of, and treatment for, doses 
properties of Group lIli-Group V ‘intermetallic’ near to or above ‘permissible’ levels of radiation. At 
- compounds by H. Welker and H. Weise (the electron appreciably lower radiation-levels, profound questions 
' mobility in InSb is go high that it is pomible to use are raised that might not be answered for a long time 
_ the Hall effect in a small. sensitive device for measur- to come, such as whether radiation, which we know 
, ‘ing magnetic fields); and a more theoretical and can cause changes in genes, is likely to cause mutations 
,2 very alokani articl on the donrintum theory of laMés which determine the change from normal to malignant 
; defects by J. D. Eehelby. potentiality. It seems that we know virtually nothing 
The masterly survey y C. Kittel and J. K. Galt, about the effecta of radiation on the genetica of man, 
“Ferromagnetic Domain Theory”, improves and and can only guess what is the dose necessary to 
brings up to date a well-known article, now seven double the spontaneous mutation-rate of some genes. - 
years old, by the first author. D. Turnbull writes An American writer suggesta that we might some 
with his customary authority on the kinetios of phase time arrive at a ‘permismble’ dose: determined by 
transitions but is less than happy in other parta of genetic considerations and not merely a dose based on ` 
an article entitled “Phase Changes”. The remaining physical injury. As general precautionary measure 
contribution to Vol. 8 js a long and turgid, but no the radiation-level of the Thames drinking-water 
doubt expert, treatment of imperfections in crystals was lowered by a factor of 100, but ultimate figures 
by F. A. Kroger and H. J. Vink. It is oonoerned have not yet been selected, for there is no answer to 
with their concentrations and uses the methods of the question: At what value does the dose-rate assume 
* physical chemistry. importance ? In spite of these long- term unocertam- 
It is now clear why the quality of “Reviews of ties, E. Rock Oarling’s assessment is that in nuclear 
Modern Physics” has declined during the past few research establishments where attention is correctly 
,  years:. some at least of ita potential contributors given to radiation dose symmetry, average levels of 
are giving of their best to collections of the type under exposure are far below those recommended as 
^*. notice. R. O. Davrse permissible. 
: > - L. H. Gray præents a most interæting review of 
x what is known in detail about the biological damage 
caused by ionizing radiations. At low doses the 
EFFECTS OF IONIZING RADIATION Proportion of cella affected by single ionizing particles 
increases linearly with the dose. There is no thres- 
Proceedings of the International Conference on the hold below which: the radiation is without effect, and 
Peaceful Uses of Atomic Energy 
. structural damage to chromosomes cán be directly 
Held in Geneve, 8 August-20 August, 1955. Vol. 7: barred ia atriot n to the dose, bub different 
Nuclear Ohemustry and Effecta of Irradiation. Pp. ° os proportio i 
: é : ella show differences m sensitivity to radiation. 
x+691. 10 dollars; 70s.; 48 Swiss francs. Vol. 11: They ell suffer damage, but the injuries in some 
Biological Effects of Radiation. Pp. viii+402. TP er go, on J : 
: oells &re not manifest. Injury is often made manifest 
8 Gollan 5 O78. 5 B4 Bwim france. (Now York: only at the time of cell division, and in tho case of 
1956.) anne? 2 DSi ' seeds this might be years after the date of irradiation. 
j . In addition to the physical act of ionization there are 
OL. 11 of the Proceedings of the Geneva Oonfer- the chemical changes which occur even in water, such 
, ence should be familiar to all those engaged on as the formation of hydroxyl, atomic hydrogen and 
` nuclear research projecta where the danger of exposure hydrogen peroxide radicals, and Gray concludes that 
^. to radiation is not negligible. In detail it treets with there are good grounds for believing that the radicale 
í many subjects, in terms not always readily under- revealed by studies in radiation chemistry play an 
stood by physicists and the like, but there is a important part in the development of some forms of 
sufficient number of general articles extremely well  radiobiological damage. It is encouraging to turn 
written which will repay careful reading by the non- to later papers by Hollaender and Stapleton, dealing 
specialist. Those of us who can remember the condi- with chemical treatment to prevent or to reduce 
tions of nuclear experimentation, even before the radiation damage. Certain reducing chemicals will 
Second World War, in the Cavendish Laboratory will produce effects similar to those obtained when 
recognize the great improvement which has taken oxygen is absent: some have been found to reduce 
place in our knowledge of radiation hazards and in by factor of six tħe damage caused by a given dose 
techniques for their assessment. of radiation if these chemicals are present at the time 
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of irradiation, and the properties of radiation pro- 
tectors suitable for use on a large clinical scale can 
now, at least, be defined, and work on these seems to 


The effects of radiation on water is the subject of 
several pepers in Vol. 7, the emphasis here being.on 
water used at ordinary or high pressures, and at low 
or high*temperatures, for the cooling of power reactors, 
and valso on water intimately aaociated with the 
fission process as it is in the aqueous homogeneous 
reactors. Gamma-rays absorbed in water produce 
AD Ho yore end By dary coronis, Wusteds 

heayy partiole radiation produces molecular hydrogen 
and hydrogen peroxide. In the presence of intense 
geinma- and neutron-radiation,- as. in the Chalk 
River and other heavy-water reactors, the formation 
of the hydrogen and hydroxyl radicals is so great 
that two reverse reactions occur in which the hydro- 
gen ion unites with the hydrogen peroxide molecule 
and the hydroxyl ion unites with the hydrogen 
molecule, with the net result that no decomposition 
of water is observed. This recombination reaction is 
of comparatively reoent discovery, for ib was not 

when. water-moderated reactors were first 
d If radicals are removed by some reeotive 
substanoe, the reaction balance is altered. and rapid 
decomposition of water sets in. In high-pressure 
` water-moderated reactors, control of dissolved gases 
and acidity of the water are very important, for masa 
transfer of corrosion products due to temperature 
or electro-potential gradients can become serious. 
All the contributors state that the various mechanisms 
discovered are far from being understood, and .á 
great amount of work yet remaina to be done. 

A few papers deal with the effect of radiations on 
liquids other than water, and, in particular, there is 
the American account of the study of the aromatic 
S Gronac DD. especially the di- and ter-phenyls 

under irradiation. These materials are stable up to 
temperatures of the order of 400° O., but.in the 
presence of radiation form compounds of both 
higher and lower molecular weight and evolve hydro 
gen, but in this respect the ter-phenyls show. lees 
decomposition than any other substance studied. 
The conclusion is reached that the stability of these 
materials is sufficient to justify their use as coolants 
and moderators in high-temperature reactors operating 
in the 400? O. 

Many papers deal with the effect of radiation on 
solids, primarily on-uranium, on moderators such as 

graphite and beftylium, and on other structural 
materials used in reactors. The subject is of enormous 
sire and importance and continues to have almost 
a dominating role in the reactor research and d 
ment since Geneva. The damage done to uranium 
during its life in & reactor is a combination of two 
phenomena: a change of shape caused by local 
expension of the lattice around the fission fragment 
track,-followed by plastio flow on cooling; and an 
increase in volume due to the accumulation of gaseous 
fission producta, bub the damage is especially trouble- 
some because uranium has most unusual crystalline 
properties. Thorium suffers far less damage but, of 
course, we are not yet ready to use thorium as a fuel 
on & large scale. The improvements made to uranium 
to reduce damage are described in an American paper. 
Fortunately, the graphite used im reactors is & oon- 
glomeration of crystallites, so that radiation damage 
is not markedly anisotropic: radiation damage to a 
flake of natural graphite causes expansion one order 
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of magnitude higher than that to artificial oonglom- 
erate of graphite... One disturbing report states that 
damage to graphite in the M.T.R. reactor cannot be 
correlated: with damage to graphite taken from the 
Hanford reactors. There is very little written about 
the change of properties of other structural materials 
used in reactors, but the Russians and Americans 


_ who use steinleas steel in water- and. sodium-oooled 


reactors give brief accounta. 

VoL 7 deals also with the fission Sind the 
chemistry of the flasion- products end the transuranio 
elementa up to curium. It was a pleasure to see~Dr. 
Otto Hahn in the chair at the seasion on fission 
process ; whereas he discovered barium in the neutron- 
bombarded uranium in 1988, to-day we know that 
thirty-six different elementa are found and, -in all, 
300 different isotopes of these elementa occur due to 
fission. He spoke of the safety inherent in the small 
sources he used, and the papers delivered in that 
session the extreme complexity of the modern 
‘hot’ iii for handling the fission uota. 

T. E. ONH 


THE MECHANICS OF THE MIND 


Schools of Pepe Thought 
By Dr. Ruth L. Munroe. Pp. xvi+670. (London: 
Hutchinson Medical Publications, 1957.) 42s. net. 


T is a favourite jibe of those who dislike psycho- 


analysis that it is not a science (or even the 


beginnings of & science) but another form of religion. 
Such people disregard the fact that the analyst, 
remaining almost constantly silent, observes the 
patient and hie thoughts for an hour & day over a 
period of months or years. Psychoanalysis is based 
on these observations, and the deductions made 
from them the deeper levels of the mind. 
Religion is statio except for accretions due to absorb- 
ing minor beliefs, but psychoanalysis is daily growing 
and developing. 

This book, which is an excellent one, describes the 

ths along which the work of Freud is developing. 
Bore of ls orina views have beak modified: And © 
greet deal has been added to his systems. 

Dr. Ruth Munroe is à professor of psychology who, 
moreover, is married to an American 
who has contributed a great deal of work on his 
abject), and lives: da ah enyironment with many- 
analytical contacta. 

The book is divided into three parte. Tho first is 
called “An Overview” and is more or leas introductory. 
The views of the various analyste considered are 
placed under headings: the terms of the organ- 


author to compare 
and criticize the different ideas. The second part of 
the book considers, from this point of view, the 
systems of Freud and those who have not deviated 
too far from him still to retain the term "Freudians'. 

The third part of the book is devoted to Adler, 
Horney, Fromm and Sullivan. Their investigations 
and conclusions are put through the same sieve. The 
fourth section is devoted to Jung and Rank. The 
last part summarizes the matter which has gone 
before and oollates the whole into a pattern. 

It wil be seen that such a scheme is a very 
ambitious one, and it says much for the author’s 


cay 


* October 19, 1957 


Mo. 4590 
4 

knowledge, industry, ability and broad sympathieg 
that ghe has made it not Eum 
readable. She is even capab f reading Jung 
(who duRidsios sine’ analvew) and. maine his 
rubrics into something intelligible, although often 
not acceptable in his terms to those who believe in a 
different system. 

The reader might ask impatiently, what have they 
found out’? What is all this psychoanalytical investi- 
gation about ? Unfortunately without taking üp' $00 
much space it is difficult to give even an outline. 
Briefly, the moss important discoveries concern the 
beginnings of thought in the tiny baby. A shaft is 
being driven into the obscurities of infantile conoep- 
tions towards ing not only how a baby 
thinks but also why he does go. This gives us clues to 
the structure and development of the personality. 
Much of this work is based on the theories of Melanie 
Klein and her school in The work of the 
other researchers throws & great deal of light on how 
the person reacts,once his personality has matured, 
and why he behaves as he does. A eee Gs 
Fromm tries “to relate specific specific personality types 

social-economic patterns’ ead Salas abome 

importance of the pursuit towards security and 

so on. The views of others are too well known for 
comment here. 

Anyone interested in psychoanalysis should read 
this book, which gives a wealth of valuablé information 
only obtainable otherwise by summarizing a large 
number of original works. Tis. only feult is thas ei 
times it is a little repetitive and verbose, but it is 
usually extremely clear. 

I remember when I was a young man discussing the 
work of Rutherford and Soddy with a vary conserva- 
tive physicist. The physicist said : 


importance. 
We shall never split the stom”. Psychoanalysis may 
be regarded, perhaps, as in a much more primitive 
state than phykiœ at that time, but it still gives 
a similar hope for the future. The book is well 
bound, and excellently printed on non-shiny peper 


The index and bibliography are adequate. 
CLIFFORD ALLEN 


CHROMATOGRAPHY—THEORY 
AND PRACTICE 


Chromatography 

A Review of Principles and Applications. By Prof. 
Edgar Lederer and Michael Lederer. Second, com- 
pletely revised and enlarged edition. Pp. aren 
(Amsterdam: Hisevier Publishing Compan Lon- 
don: Oleever-Hume Pres, Lid. ; Pane N.J. : 
D. Van Nostrand Company, Ino., 1957.) 728., 


Fundamentals of Chromatography 

By Prof. Harold Gomes Oessidy. (Technique of 
Organio Chemistry, Vol. 10.) Pp. xvii +447. 
York: ‘Interscience Publishers, Inc.; London: 
Interscience Publishers, Ltd., 1957.) 9.75 dollars. 


HE first edition of ‘ "Ohromatography"' by Prof. E, 
and Dr. M. Lederer was 88 the 
standard general work on the subject, but the growth 
of chromatography has continued so rapidly that, 


after only four years, the authors have cansidered it 


necessary to prepare a second edition, which is a 
complete revision and oonteins about half as many 
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pages, figures, tables again, and more than 3,700 refer- 
ences—aboub twice the -original number. Some 
obsolete earlier work has been deleted ; recent develop- 
ments which previously could only be briefly mentioned, 
such as gradient elution, radioactive tracer techniques, 
ion-exchange celluloses for protein chromatography 
and adsorbents, now redeive fuller treatment. 
Gas-liquid chromatography has a chapter tó itself 
which is & short introduction to the subject and an 
appendix gives the references in fleld up to the 
time of gomg to press. Many of the original tables 
are considerably enlarged to incorporate data pub- 
lished in the past few years. Those giving Ry values 
and solvent systems for paper chromatography df the 
metals are typical of the thoroughness with which 
‘follows a pattern similar to that of the first edition 
and the result 18 8 very attractive volume. It is 
perhaps inevitable, ın & review of such a vast fleld, 
that some topics, such as the paper chromatography 
of the barbiturates, have been overlooked or treated 
too briefly, but such les are remarkably few., 
Tt can be confidently predicted that this monograph 
wil] be as widely weloomed as ita predecessor. 

Prof. Oassidy treata the subject from rather a 
different angle. Although he and the Lederers overlap 
to a certain extent, their books may be regarded as 
complementary, since dealt wrth leas fully in 
one are treated more in the other. Thus, the 
general theory of chromatography and the principles 
underlying the various types of chromatographic 
separation, including gas chromatography, are dis- 
cussed ab longi by Prof. Cassidy: He also goes very 
fully. into practical aspects and deals in great deteil 
with the use and properties of stationary and mobile 

used in all the forms of chromatography. 
uidance to choice of conditions for carrying out 
chromatograms is among a number of other topica 
which are discussed fully and a valuable appendix 
gives sources of equipment. 
the past few years there have been important develop- 
ments in the chromatography of proteins, yet this 
subject is not treated as fully as it deserves. Ion 
exchange celluloses, for example, are not mentioned, 
neither ie salting-out adsorption nor the use of tri- 
calcium phosphate. There is little about the principles 
underlymg metal separations on ion exchange resins 
employing complexing agente. On the other hand, 
too much is devoted to electron exchange 
polymers to foam fractionation. Both methods 
have so far been little used for separations, and it 
seams to be stretching definitions rather far to include 
the second technique as a chromatographio process. 
However, the chief fault of Prof. Oassidy’s book lies 
with presentation rather than content. A tendency 
towards garrulity sometimes obscures the pointe bemg 
discussed, as, for example, on p. 198, and there 
are too many long passages of practically unbroken 
text which are rather trying to the eye. Added to 
which the occasional and irritating use of jargon (for 
“overly retarded", p. 877; “this is the 


Nevertheless, in spite of these faults, 
y's book is a real contribution to the 
literature of chromatography since it goos a long way 
towards improving our understanding of the complex 
Pe ioc Miu! oe eee 
chromatogram. . OowapEN 
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The Yearbook of the Universities of the Common- 

wealth, 1957 
Pp. 1x4-2067. (London: Association of Universities 
of the British Commonwealth, 1957.) 78s. 6d. 

HE aim of the Association of Universities of the 
British Commonwealth, as the authority - 
ible for the production of this useful cio a 
that of idi basic information on all the 
universities and university colleges of the Common- 
wealth, their activities and their staffs, in a single 
volume for ease of reference. The present rate of 
both in number and in gixe, of the universities 
in Great Britain, and indeed throughout the Common- 
wealth, has, however, produced a concurrent expan- 
sion in the “Yearbook”, which now has more than 
pages, compared with less than six 
hundred in 1921. It has become apparent that the 
framework of contents and format of the volume 
could with advantage be altered, the better to 
accommodate the large increase in information bound 
between its covers. It is stated in the preface that 
plans are accordingly now being made for the next 
issue to appear in a completely revised form, with & 
different shape end appearance. 

Meanwhile, the contents of the present issue have 
been revised up to May 1956, and in some cases to & 
rather later date. The University of Leicester still 
appears among the university colleges, Exeter has 
taken its place among the English universities, and 
the entry for the new University of Khartoum— 
although the Sudan has now no formal connexion 
with the Commonweelth—is retained in an appendix 
which also includes the universities of the Republic 
of Ireland having historical associations with British 
institutions. Two new Indian universities appear for 
the first time—Thackersey Women’s University of 
Bombay and Bri Venkateswara University, Tirupati 
—and a detailed entry is included for the University 
College of Rhodesia and Nyasaland. 

The “Yearbook” remains a source of reference 
indispensable to all who are concerned with academio, 
scientific and editorial affairg. 

Chemistry in the Service of Man 
By Prof. Alexander Findlay. Eighth edition. 
Pp. xx +826 +36 plates. don and New York: 
Longmans, Green and Co., Ltd., 1967.) 25s. net. 
d bes: classic was first published in 1916. For the 
new edition the publishers have used a larger 
format and have increased the number of illustrations. 
The 390 each 4[ in. x in., of the 1947 
edition now 326 pages, 5) m. x 8j in., 
but in addition there are now twenty-seven line 
drawings and thirty-six half-tone plates. 

Responsive to the shift of emphasis consequent 
upon the synthesis of many new materials of economio 
&nd industrial worth, Prof. A. Findlay has rearranged 
and rewritten much of the book. He has deleted 
the^old Chapter 2 on atomic structure, and has 
incorporated the matter in a new Chapter 17 dealing 
with radioactivity, tracer elements, nuclear chemistry 
and the right use of nuclear energy. The two chapters 
on synthetical chemistry, formerly numbered 15 and 
16, have undergone much revision and now &ppear 
under these new chapter numbers and titles : Chapter 
18, ‘Dyes, Perfumes, Drugs and Insecticide”, and 
Chapter 14, “Artificial Fibres and Plastics”. Materials 
and phenomena in the publio eye, such as silicones, 
"l'erylene' and adsorption, all repeive due attention. 
Forty years ago the publivation of this book caused 
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Many science teachers to see chemistry in a new 
light and helped them to promote a better presenta- 
tion of their subject. Brightened with the new 
illustrations and everywhere brought up to date, the 
new edition should delight and mspire a new 
generation. 
Polyesters and thelr Applications 
By the Bjorksten Research Laboratories; Inc. Pp. 
vii+618. (New York: Reinhold Publishing Cor- 
poration ; London: Chapman and Hall, Ltd., 1956.) 
80s. net. ` 

HIS book reviews the period to June 1954 with 

a supplement to early 1956. Its principal value 
is for reference, smoe more than half consista of an 
annotated bibliography.  Polyeeters are defined as 
the polycondensation products of dicarboxylio acids 
and dihydric alcohols, thereby excluding polymers 
with side-chain ester . The introductory 
theoretical chapter is unsatisfying, brief and in places 
inaccurate. For example, the molecular weight dis- 
tribution of the products of a polycondensation is 
incorrectly stated, and it is surprising to see poly- 
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cyanate modified polyesters are treated in the next 


- three sections. In places excessive detail is given, as 


in liste of potential curing agents, whereas the poly- 
urethanes receive only eight pages. Reinforcing 
fibres are interestingly discussed ; the expectation of 
a good treatment of the sizing and finishing of glass 
fibres was fulfilled. To regard fibres merely as 
improving the strength of a resin seems an incor- 
rect emphasis, and a discussion of fibre orientation is 
lacking. The chemical reactivity of glass fibres is 
greater than might be inferred by the reader of this 
section. . 

The reproduction of data sheets and the discussion 
of specifications other than those of the well-known 
American Society for Testing Materials and Federal 
series remund British readers of the source and 
principal users of this book. A brief chapter on 
health hazards should fulfil & useful purpose. 

E. W. Rossen 
Soll Physics 
By Dr. L. D. Baver. Third edition. Pp. xvii+489. 
(New York: John and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1950.) 62s. net. 
“COIL PHYSIOS" was originally designed as a 
text-book for graduate studente in agronomy, 
but over the years it has become something more. 
Advisory and research workers, including professional 
physiciste, have used it as a standard reference book, 
and, perhaps somewhat unfairly, have criticized it 
because the treatment of many topics was not 
thorough enough to meet their specialized needs. 
The new edition will silence some of, but not all, this 
criticiam, for it is more nearly a book about physics 
than either of the first two. It has all their virtues 
in an enbanced form, with new chapters on irrigation . 
and drainage, and new material on several aspects of 
soil structure and stability. The outlook remains 
essentially practical, the iptive sections are 
well written, there are plenty of tables and diagrams 
of field observations, and as all this is rted by an 
excellent bibliography, Baver’s “Soil ysice" will 
have no difficulty in holding ite place as the best 
available general guide to the physics and physical 
chemistry of the soil. 
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ROYAL. AIRCRAFT ESTABLISHMENT, BEDFORD 


By L. H. G. STERNE 
Chlef Superintendent 


NEW aeronautical laboratory was formally 

opened at Bedford by Mr. Aubrey Jones, the 
Minister of Supply, on June 27. This laboratory, 
which is part of the Royal Aircraft Establishment, 
was planned during the closing years of the Second 
World War when it was evident that there was 
inadequate in the Establishments Farn- 
borough laboratory, either for the runways required 
for flight research on supersonic aircraft, or for the 
considerable variety of wind tunnels which alone can 
provide the aerodynemic knowledge essential to the 
successful design of aircraft and missiles. 

By mid-1946 plans for both the wind-tunnel eite 
and the airfield at Bedford were well advanced, and 
at the end of 1949 most of the roadways had been 
completed and work had begun on a 3 ft. x 3 ft. 
supersonic wind tunnel. Three years later this tunnel 
was in full operation, assisting the aircraft industry 
in testing models of new designs, and & good deal of 
work had been done on the construction of the main 
runway. Further tunnels have since been con- 
structed, notably the recently completed 8 ft. x 8 ft. 
—the most powerful and complex wind tunnel in 
Britain. The Naval Air Department and the Flight 
Division of the Aerodynamics Department were 
transferred from Farnborough to Bedford Arrfleld in 
1955 and the Blind Landmg Experimental Unit 
joined them from Martlesham Heath this year. 

Wind tunnels. The wind tunnels at Bedford are 
intended to be complementary to those at Farn- 
borough and the work done in them is part of an 
Integrated programme of aerodynamic research 
pursued by the Royal Aircraft Establishment as a 
whole. When the 4 ft. x 3 ft. tunnel (now under 
construction) is completed, the Establishment will be 
equipped with an extremely valuable range of wind 
tunnels in which models of useful size can be tested 
from low speeds, through the speed of sound, up to 
a Mach number of 5. 

Two main kinds of work are done: first, testa are 
made on models of actual aircraft or missiles, either 
to measure their characteristics before they have 
flown, or to investigate the cause and oure of troubles 
which have been encountered in flight ; and, secondly, 
tests aro made on idealized shapes, either to check 
theoretical calculations, or to obtain basic aero- 
dynamic information to assist future design. 

Except in the vertical spinning tunnel, the basic 
method of testing is the same im all cases: the model 

“is supported m the airstream and measurements are 
made of the forces acting on the model, or of the 
pressure and velocity distribution on the model sur- 
face or in its wake. In order to save time, both in 
the testing and the subsequent analysis of the reeults, 
arrangements are provided for recording all measure- 
mente automatically: by curve plotters to provide a 
visible record immediately, and on punched cards for 
later reduction by an electronic computer. In 
addition to these measurements, various methods of 





1 Photograph of smoke trails taken in the 13 ft. x 0 fb. 
E leuia cain vortex pattern behind a delta-shaped wing 


flow visualization are used; for example, oil films, 
smoke trails, and optical schlieren equipment. All 
the tunnels at Bedford are of the continuous-flow 


Eho 18 ft. x 9 ft. subsonic wind tunnel has a speed 
range from sero to 300 ft./sec. and is mainly used to 
explore the low (including take-off and landing) 
characteristics of aircraft and aerodynamic shapes 
demgned for good performance at transonic and 
rBonio speeds (see Fig. 1). 

"The tunnel circuit is constructed mainly in con- 
crete, and the air is circulated by a single-stage fan, 
30 ft. in diameter, driven by a 1,500 hp. direot- 
current electric motor, with a Ward—Leonard control. 
To ensure an exceptionally high degree of uniformity 
of flow in the working section, there is a large settling 
chamber giving a contraction ratio of 16:1, fitted 
with four flne-gauze screens. Auxiliary compressor 
and evacuator plant is provided for testa involving 
boundary-layer control by sucking or blowing. 

The 8 ft. x 3 ft. supersonic wind tunnel can be 
operated at any supersonic speed up to a Mach 
number of 2, variation of ua effected po a 
use of interchangeable shaped-blocks on one o 
walla of the working section. An alternative working 
section of the ventilated type is also available, 
enabling teste to be made at transonic speeds (see 
Fig. 2). This tunnel can be operated at any stagnation 
pressure between 0-1 and 2 atmospheres absolute, 
and is powered by electric motors totallmg 16,000 h.p. 
driving two centrifugal compressors in series. 

The 8 ft. x 8 ft. supersonic wind tunnel (Fig. 8) is 
the largest of its kind in Britain. It can be operated 
at any Mach number from zero to 2-8 (excluding: the 
transonic range) and the stagnation pressure can be 
adjusted to any value in the range 0-1—4 atmospheres 
absolute. It is driven by electric motors totalling 
80,000 h.p., and the electricity supply can be obtained 


^ 





Fig. 2. Shock-wave pattern; picture taken in 8 ft. x 3 ft 
mupersonio wind tunnel 


either from the National Grid or from & gas-turbine 
generating station on the site, the latter source being 
limited to about 50,000 h.p. A feature of this tunnel 
is the adjustable nozzle (for varying the Mach number 
in the test section), consisting of two flexible steel 
plates 02 ft. long and 1 in. thick, bent to the required 
shape by hydraulically operated jacks which are set 


."- to a high degree of accuracy by an elaborate control 


: ‘system. The supersonic diffuser following the working 
section is also made adjustable, to reduce the power 
required to drive the tunnel. : 

The 4 ft. x 8 ft. supersonic wind tunnel, which ig 
still under construction, wil have a Mach number 
range from 2-5—6, and will work at pressures to 
15 atmospheres absolute. Ita power will be 88,000 h.p., 
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and, as in the oase of the 8 fb. x 8 fb. tunnel, the 
electricity supply can be taken either from the 
National Grid or from the gas-turbine station. 
Flexible steel walls will be used for providing varis- 
tion of speed in the working section. 

A special feature of this tunnel is that provision 18 
being made for operating at stagnation temperatures 
up to 150° O., in order to avoid partial liquefaction 
of the air in the working section at the higher Mach 
numbers. 

The vertical spinning tunnel is used primarily to 
observe the behaviour of free models in spinning 
flight, and particularly to investigate methods of 
recovery from a spin. The working section is 15 ft. 
in diameter, and the air flow, which is directed 
upwards, is under the direct control of the operator, 
so that the model remains at the same height and 
can be kept under observation all the trme. 

Preesure in the tunnel can be raised to 4 atmo- 
spheres absolute to reduce soale effect, and the 
maximum air speed is 90 ft./Boo. at full pressure and 
140 ft./sec. ab atmospheric . The air is 
circulated by a variable-pitch fan, driven by a 
synchronous motor of & nominal 1,500 h.p. with an 
overload capacity of 3,000 h.p. 

Atrfield. Bedford Airfield is surrounded by open 
countryside, affording excellent approaches to all 
Tunways, and is especially suitable for research on 
high-speed sircraft. The main runway is one of the 
longest and widesb in tbe country (10,500 ft. x 
300 ft.). There are two other normal-flying runways, 
aod, in addition, the Naval runway fitted with 
carrier-type arrester gears for research into the 
recovery of naval aircraft. The control tower is 
equipped with the latest types of radar equipment 
giving & coverage of 100 miles with full talk-down- 
facilities of the latest type. There is a two-channel, 
multi-frequency, cathode-ray direction finder, and 





. General view of the 8 ft. x 8 fX. supersonic wind tunnel at Bedford 
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the airfleld is an integral part of the Eeteblishment's 
very-high-frequency fixer network, with which it is 
possible to cover most of the country. 

Aerodynamic flight research. The underlying aim of 
the work of the Flight Division of the Aerodynamics 
Department is to further the improvements of future 
aircraft, either directly, by determining the value of 
aerodynamic innovations in design, or indirectly, by 
the miroduction of new or improved test techniques 
or means of recording and processing date from 
flight tests. 

The research problems considered by the Division 
include those associated with low-speed flight, par- 
ticularly landing and take-off, as well as performance, 
stability and control ab transonic and supersonic 
speeds. The sircraft used in this work fall into three 
categories: aircraft which differ from standard only 
by the inolusion of special test instrumentation (for 
example, a Hunter-aircraft instrumented to measure 
tail-loads) ; standard aircraft modified by the inoor- 
poration of special devices and intended mainly as 
test vehicles (for example, the Meteor aircraft with 
jet deflexion); and aircraft designed and built 
specifically for research (for example, the 
Rolis-Royoe ‘Bedstead’ and Short S.0.1 designed to 
study tho stability and control problems of vertical 
o ee ere CE 

ight). 

The ‘flight simulator’, now under construction, is 
basically an analogue computer capable of solving 
continuously the equations of motion of an aircraft 
under various conditions of flight, and presenting this 
information both as records on paper, and as a visual 
display similar to that experienced by the pilot in 
flight. It can be used for studying the behaviour of a 
projected design and the pilot’s reaction to it, under 
& wide range of conditions. 

Naval Aw Depariment. Tho Royal Navy has iis 
own special problems arising from the requirement 
that ite aircraft shall operate from carriers. While 
naval aircraft, in common with all military sircraft, 
have steadily increased in weight, size and speed, 
there can be no comparable increase in the size of 
the ships from which they operate. Thus there is & 
continuous and exacting problem of maintaining 
compatibility between the carrier and ite aircraft. 
Important items of research on naval aircraft include 
the development of devices such as boundary-layer 
control to reduce take-off and landing speeds and the 
development of a technique for assessing the view 
from an aircraft cockpit at various angles of incidence 
during the approach phase. 

The greater part of &he Royal Aircraft Establish- 
ment’s flight research work on helicopters is centred 
in the Naval Air Department. In addition to the 
problems of Haan from moving ships, studies 
are made of problems of stability and oontrol, 
with particular reference to all-weather flying in 
civil and military operations. 

The major experimental facilities of the depart- 
ment include a 200-ft. stroke, steam-powered, slotted- 
tube catapult. This is set in a deck some 5 ft. above 
ground-level, so that aircraft can be launched into 
space as off the bows of a carrier. The main purpose 
of this catapult is to ‘proof’ aircraft and to investigate 
launchmg techniques and phenomena. A second and 
similar catapult is being installed at ground-level to 
investigate the problema of using much higher steam 

to obtain a greater level of energy. This 
second oatapult will be used for launching both air- 
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craft and dead weighta, the latter being essential 
during the development stage of the catapult iteelf. 

Typical aircraft-arresting gears are located in 4 
vault below the Naval runway, thus reproducing the 
layout adopted in an aircraft carrier. The arresting 
wires, two from each gear, are stretched across the 
runway, a8 across the flight deck of a ship, and are 
provided primarily for ‘proofing’ aircraft. 

The third major tes. facility is the safety-barrier 
and arrester-gear proving base. Here a deadweight 


Various instruments are under development in the 
department to facilitate operational efficiency and 
assist research and development. Among these are 
the deck-landing mirror sight which, in ite present 
stage of development, is already a standard fitting 
+o carriers of the Royal and United States Navies. 

Blind ing Ecperimenial Unit. The Blind 

ig Experimental Unit is, as ite name implies, 
engaged upon the research and development of aids 
to enable aircraft, whether military or civil, to land 
at an intended destination, irrespective of weather 
conditions. Despite significant improvementa in bad- 
weather aida over recent years, low-cloud base and . 
reduced visibility still impose a very serious limitation, 
on present-day aviation, dislocating alike the opera- 
tional plans of military aircraft and the regularity 
and efficiency of civil airlines. Safe and successful 
landing in all weathers remains one of the most out- 
standing problems confronting aeronautical scientists 
and engineera to-day. 

The intention is to install on the main runway the 
most modern aids for the landing of aircraft in all 
weathers, to be used not only for further experiments 
but also as an example of the equipments available 
and their performance, and to provide a model 
‘instrument runway’. . 

In common with most remote-control the 
development of blind-approach and landing aida falls 
logically into two parte: the radio guidanoe system, 
which must provide steering information for the air- 
craft relative to an ideal path in space irrespective 
of weather, and the control system, which accepts 
the steering information and mancuvres the aircraft 
to a safe position for landmg. The Unit employs 
experts in radio and automatio-control technique, 
and an assessment group which examines the opera- 
tional success of the various aids in service and under 
development. 

An approach and landing simulator is used for 
studying, on the ground, the problems of the transi- 
tion from instrument flight to visual flight, examining, 
for example, the effects of forward speed, down- 
ward view and changes in aircraft flying character- 


~ igtiog. 


Equipment is currently available which allows 
approsches to be made with an automatic pilot 
flying the aircraft down & radio beam to a height of 
about 150 ft. above the ground, the pilot needing 
only to take over the final landing, using the approach 
lighting pattern for visual guidance. The present 
programme is aimed at eliminating this final visual 
phase of the landing and devising techniques for 
landing completely blind. 
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EXPLORATION OF THE DEEP OCEAN FLOOR 


UR widely different aspects of deep ocean 
exploration were discussed at a session of Section 
A (Mathematics and Physics) of the British Assooia- 
tion for the Advancement of Science during ita recent 
meeting at Dublin. The discussion was held on 
10, with the president of the Section, 
Prof. T. G. Cowling, in the chair. The methods of 
exploration that were described included seismic 
refraction shooting, underwater photography, the 
analysis of magnetic spherules found in deep-sea 
sediment and, finally, the examination of the oceans 
from manned bathysoaphs. 

The seismic method of exploration was described 
by Mr. R. D. Adams, of the Department of Geodesy 
and Geophysics, University of Oambrdge. An 
explosive charge is fired in the sea, and the resulting 
sound waves travel out through the various layers 
of rock beneath the sea-floor. By measuring the time 
taken for the sound waves refracted through these 
rock layers to reach receivers at distances of several 
miles from tbe explosion, the thicknesses of the 
various layers may be determined, together with the 
velocities of sound in them. By comparing these 
velocities with those measured in rocks of known 
geological composition, an idea can be formed of the 
type of rock that underlies the oceans. 

Mr. Adams then described the ical structure 
found under deep ocean basins. In these areas the 
depth of water is generally between four and five 


kilometres. At the floor of the ocean we find a layer’ 


of loosely packed sediment which may be as much 
as one kilometre thick. Beneath this is a layer of 
more solid rock, which may be & consolidated sedi- 
ment or perhaps volcanic lavas. This layer is one 
to two kilometres thick and overlies a further layer 
of what is probably a basaltic igneous rock. Finally, 
at & depth of approximately eleven kilometres under 
the surface of the sea, and six kilometres under ita 
floor, rock is encountered for which the velocity of 
sound is the same aa that observed at & depth of some 
thirty kilometres under the continents. This dis- 
continuity of velocity is taken to mark the boundary 
between the Earth’s crust and ita mantle. Thus, the 
seismic method of exploration gives us an idee of the 
structure of the sub-ooeanio crust, and shows that 
this crust is considerably thinner than that under 
the continents. 

Magnetic measurements may also be used for 
exploring submarine structure. Mr. Adams spoke 
briefly of the nuclear spin or ‘proton’ magnetometer 
that was used at sea during the 1956 summer cruise 
of R.R.B. Discovery II (see Nature, 180, 10; 19657). 
Protons in a sample of water behave as small spinning 
magnets, and oan be made to precess about the 
direction. of the Earth’s magnetic field. The 
with which they do thus is directly proportional to 
the strength of the field ; hence by measuring this 
precession frequency the strength of the Earth's 
magnetic fleld may be easily and scourately determ- 


The next speaker was Dr. A. 8. Laughton, of the 
National Institute of Oceanography, who described 
the exploration of the ocean floor by echo-sounder 


‘and underwater camera. He explained how the: 
development of the acoustic echo-sounder had enabled 
continuous profiles of the depth to the sea floor to 
be obtained, instead of the isolated wire soundings 
that previously had been the only indication of depth. 
From these soundings it is found that once the edge 
of the oontmental shelf is there exist 
vast abyseal plams which are flat to one part in 
one thousand over distances of several hundred 
mules. By contrast, regions of extreme ruggedness 
have been mapped, and there are also areas of an 
intermediate type of topography. Large canyons are 
also found, which Dr. Laughton suggested might be 
due to turbidity currents. These are turbulent sus- 
pensions of sediment in water, which are capable of 
cutting through the continental shelf. 

Dr. Laughton then showed a series of photographs 
of the ocean bottom, taken with the underwater 
camera which he has developed. The camera is 
lowered into the sea on a framework which also sup- 
ports a light source and an acoustic device for trans- 
mitting a sound signal back to the surface every time 
& picture is taken. The camera is triggered when a 
weight hanging beneath it strikes the sea floor. The 
operator at the surface then hears the sound pulse, 
and raises the camera & few fathoms before lowering 
it again to take the next picture. 

The first photographs shown were of a relatively 
smooth ooean bottom at a depth of 2,600 fathoms. 
Tracks of small animals were seen in the bottom 
sediment. A most interesting series of photographs 
was taken in water of decreasing depth while the 
ship drifted over a seamount to the north of Madeira. 
Loose boulders, areas of sediment, and outoropa of 
rook were visible at various depths. Some indications 
of bottom life were observed at all depths, but these 
became more abundant as the depth decreased. In 
the photograph reproduced herewith (Fig. 1), the 
level bottom of globigerma ooze shown 18 typical of 
large areas of the floor of the ocean basins. The 
mounds, which are up to a foot in diameter, result from 
the burrowing activities of bottom-living animals. To 
the left 18 a track, outlined by ‘foot-prints’ made, 
LSet by & holothurian Fmally, Dr. Laughton 

showed three colour slides of the bottom, which re- 
vealed an unexpected variety of colour, especially red. 

The next paper was by Megars. A. A. Smales and 
D. Mapper, of the Analytical Chemistry Group, 
Atomic Energy Research Establishment, Harwell. 
Mr. Mapper read the paper, which was entitled 
“Neutron Activation Analysis of ‘Cosmic’ Spherules 
from Marine Sediment”. He described a collection of 
magnetic Bpherulee, of mean diameter 44 microns, 
which have been found. in deep-sea sediment. 
Spherules of similar appearance have been collected 
from the atmosphere, and the aim of this work was 
to carry out & chemical analysis of spherules collected 
from different sources, for comparison among them- 
selves and with material of known meteoric omgin. 
. The amount of material available for this analysis 
ig extremely small; in some cases the total weight 
of a sample ia only ten micrograms. The analysis of 
such small amounts of matenal by conventional 
chemical means would be extremely difficult. 
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Fig. 1. Photograph by Dr. A. S. Laughton taken at station 2461.1, 
m. 


The method of neutron activation consista of bom- 
barding the specimen with slow neutrons m a nuclear 
reactor, thus induomg certain elementa to form radio- 
active isotopes. After irradiation the sample is dis- 
solved in a solution I comparatively large 
amounts of the stable isotopes of the elementa which 
are sought in she analysis. These act as carriers for 
the radioactive isotopes, and after thorough mixing a 
chemical separation is effected in which the radio- 
active isotopes from the sample remain with their 
carrier elements. The total amount of radioactivity 
found in each elament is of the amount 
of oarrier used, and enables the amount of this 
element contained in the original sample to be cal- 
culated. This method is free of the contamination 
diffloulties associated with the conventional methods 
of chemical analysis of small samples. In praotioe, 
the amount of each element present in the sample is 
determined by using a standard specimen i 
a known amount of the elament, and comparing the 
activities of sample and standard after both have 
been subjected to the same amount of radiation. The 
sensitivity of the method is such that quantities as 
small as 10-1 gm. of certain elements can be detected. 
For cobalt and copper the minimum detectable 
quantities are 6 x 10-14 and 6 x 10-" gm., respec- 
tively. 

By this method samples of four types of spherules 
were analysed for nickel, cobalt and oo . The 
neutron activation method is unsuite for the 
detection of iron, so the iron content was determined 
00 
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spherules extracted from & manganese nodule found 
in one of the cores; (8) spherules extracted from 
rainwater collected on the coast of Sweden; (4) 
spherules extracted from sand in the River Danube 
near Vienna. 

The composition of meteoric material can be 
determined in the laboratory, and i+ is found that 
iron, nickel and cobalt constitute 99 per cant of iron 
meteorites. The ratio of the amounts of nickel to 
copper, nickel to cobalt, copper to cobalt and nickel 
to iron found in these iron meteorites was compared 
with the values of theee ratios found in the four types 
of spherules. A definite similarity was found between 
these ratios for the iron meteorites and the gpherulea 
of marine origm. The spherules collected from rain- 
water and from the Danube, however, show no 
chemical similarity to the meteorio matter. 

The dangers of ascribing a cosmic origin to spherules 
collected on land must not be overlooked. It ap 
hat these’ particles’ may: be idasi] Ty pr iaota 
carried in the atmosphere. There is, however, no 


U.S. Offioe of Naval Research, Washi 
& descent that he had made in the bethyscaph Trieste 
to a depth of' 1,100 metres near the Isle of Capri. 
Owing to indisposition, Dr. Dietx was unable to 
present his paper himself, and it was read by Oom- 
mander Dean Farnsworth. 

This method exploring the deep ocean bottom is 
the most personal that has yet been used. Dr. Dietz 
stressed the value of being able to see the bottom, 
rather than having to rely on the evidence of single 


780 
photographs or the movement of television cameras. 
He briefly described the bathyseaph, for the con- 
struction of which M. Jacques Piccard was largely 

le. The craft is similar in principle to the 
lighter-than-air balloons designed by M. Piccard’s 
father. The buoyancy is obtamed by using a float 
filled with petrol, and, by adjusting belast and 
releasing small quantities of petrol, the trim of the 
craft may be altered so that it will ascend or deecend 
at the will.of the operator. Below the float is a 


cabin, two metres in diameter, which will hold two ' 


men. Two conical windows of ‘Perspex’ permit 
observation from the cabin. 

The depth of 1,100 metres is the greatest that is 
available in the neighbourhood of Oapri, from where 
the bathyscaph is now operating. The cabin is 
designed to withstand a pressure ivalent to 6,000 
metres of water, and as the petrol compartment of 
the float ia open to the water, this is not affected by 
changes of pressure. There is thus no reason why 
the craft should not be able to descend to all but the 
deepesb oceanic areas. 

Dr. Dietz described in some detail the descent he 
had made. The dive lasted two and & half hours and 
included about forty-five minutes on the bottom. 
Some light was visible down to a depth of 525 metres. 
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At greater depths than this, floodlighta were 
switched on intermittently. Some scattering particles, 
presumed to be zooplankton, were observed at all 
depths, but the maximum amount of life was found 
between 500 and 700 metres. The sea bottom 
appeared to be composed of soft brown mud, and 
there was little evidence of bottom life. Three small 
fish were seen near the bottom, however, and some 
mounds and burrows similar ta those photographed 
by Dr. Laughton were observed. During the more 
rapid ascent, which took only forty minutes, a 
Mad pad eddy of water travelling with the bathy- 

made observation diffloult. 

the short discussion which followed the papers, 
Prof. T. G. Cowling asked Dr. Laughton whether the 
flat areas of sediment found on some parts of the 
ocean. floor would cover a buried topography of the 
basement rocks. Dr. Laughton replied that this was 
almost certainly the case. 

Dr. B. J. Mason remarked that he was not sur- 
prised to learn that magnetic spherules of industrial 
ee ee ae 

where they were liberated into the atmosphere. In 

his work he had had experience of salt particles from 
Edi lic LLL a 
R. D. Apams 
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POWER FROM NUCLEAR FUSION 


SESSION of Section A (Physios) of the cata 
Association was held in Dublin on: 
under the prophetic title : “Tho Industnal Applica 
tions of Reactions”. This was under 
the chairmanship of Prof. T. G. Cowling, and followed 
his tial addreas on “Stelar Energy and 
Stellar Evolution”, which had included a discussion 
of thermonuclear reactions in the stars. 
A pepe ud the first, by J. D. Lawson 
mio Energy Authority, Harwell), consisted 
a a due al ar pred (raed degotiun 
process and the properties of the hot gas. The second, 
by Sir George Thomson, dealt more with 
the problem of containing the hot gas out of contact 
with the relatively cool walls of its oonteiner. After 
the papers there was & brief but animated discussion. 
Mr. Lawson said that if an efficient method could 
be found of burning to helium the deuterium which 
occurs in water then the world’s fuel problem would- 
be solved virtually for all time. Fusion reactions 
between. ordinary light hydrogen nuclei (protons) are 
important in the stars, but would be almost un- 
detectable in any conceivable terrestrial system ; 
V pabuli sate LEE the heavy hydrogen isotopes, 
and tritium, on.the other hand, are about 
105 times more probable. A mixture of deuterium 
and tritium is by far the most ‘inflammable’ fuel ; 
unfortunately, however, tritium does not occur 
naturally. Tt oan nevertheless be bred by capturing 
the neutrons emitted during fusion in the light isotope 
of lithium, which decays into tritium and helium. 
Lithium is not a common metal (reserves are prob- 
ably comparable with those of uranium), and the 
ultmmate aim must be to use a cycle based on deu- 
terium, The rate of reaction for this oyole is about 
one hundred: times leas than that for the tritium/ 
deuterium cycle, and the problem of making a power- 
producing system is considerably more difficult. 





Temperatures of a few million degrees are required 
for fusion reactions to be detected, but for appreciable 
to be produced at least a hundred million 
is necessary. At such temperatures the gas 
is completely ionized. Radiation is in the form of 
bremsstrahlung (or 'free-free' electron transitions); 
its intensity increases as the square root of the tem- 
perature, and is proportional to the volume of the, 
gas and the square of the density. This de 
from the behaviour of & ‘black body’ is due to the fact 
that the range of the photons in the gas is very large 
compared. with the linear dimensions of the system, 
80 that the gas is almost transparent. Now the rate-of 
reaction is also proportional to the volume and the 
square of the density, and hence the ratio of reaction 
power to radiated power is a function of temperature 
only. The two are equal at the ‘critical temperature’, 
which is about 150 million deg. for deuterium and 
30 million deg. for a tritzum/deuberium mixture. 

It does not follow, however, that if a mass of fuel . 
is heated to the critical temperature it dan be ‘set off’, 
as in chemical explosion or combustion. The reason 
-for this illustrates another difference between terres- 
trial and celestial syatams ; the ranges of tho reaction 
products are very long, so that the neutrons are 
bound to“ escape from the gas without imparting 
their energy to it, though the charged reaction pro- 
ducts can in principle be retained by means of suitable 
electric or magnetic flelds. 

The discussion so far illustrates some of the basic . 
features of the-reaction process, and indicates the 
difference in scale between a fusion reactor on one 
hand, where mean free paths are long compared with 
the linear dimensions of the system, and stars on the 
other hand, where the mean free paths are relatively 
short. 

The central problem, however, is nob that of 
producing & hot gas, difficult though this is, but of 
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devising a system which produces more power than 
it consumes. A fission system needs no power to 
prime it, since, once & suitable lattice of fuel and |. 
m is assembled, heat appears. In a fusion 
system, on the other hand, electrical energy is required 
to heat the gas and to provide external magnetic 
fields. It is no use, for example, making & system 
which consumes one megawatt of electriaty and only 
produces & further megawatt of heat, since some 
three megawatts of heat are required in the first 
place to produce ons megawatt of electricity. Oon- 
ditions for a favourable balance are very 
stringent indeed; the gas must be heated above the 
critical in abnost complete isolation from 
the walls for long enough for at least a few per cent 
of the nuclei to be burnt. ` 

Mr. Lawson ended by saying that the problems 
still to be solved appear at the moment to be formidable, 
and that it is not yet clear which road, if any,’ will 
lead to success. x 

Sir George Thomson then spoke on the problem of 
containing the hob gas. He started by saying that 
it takes a great deal of energy to heat the gas to the 
required of 10*-10* deg., and that this 
heat must not be allowed to escape until a substantial 
fraction of the gas has been burnt. For the densities 
likely to be used, say, 10!* particles/om.*, deuterium 
must be contained far about a second if a net power 
yield is to be obtained. 

A gas in the completely ionized state which occurs 
at these temperatures is known as a ‘plasma’; the 
mean free paths of the particles are very great, and 
the electrical conductivity may exceed that of copper 
at room temperature. In consequence of this high 
mean free path one cannot hope to keep the gas 
together by the entanglement with each other of the 
particle motions; an attempt to use this method 
would result either in a bomb, or in a system of quite 

Now heat can be lost by radiation, conduction and 
convection. Radiation losses are serious, but accept- 
able; this is fortunate since there seems to be no 
way of preventing them. Loss by conduction, on 
the other hand, would be prohibitive if nothing were 
done to prevent it. Sir George then did & simple 
calculation to show that, for a density of 10!* par- 
ticles/om.* and a temperature of 10° deg., loss of 
heat by conduction from a sphere would exceed that 
by radiation unless the radius were greater than 
100 km. 

Ab first sight, one might hope to gain by departing 
from a Maxwell-Boltzmann gas. This is nob possible, 
however, since the scattering cross-section greatly 
exceeds that for the nuclear reaction in deuterium, 
and consequently the ions will achieve a fair approx- 
imation to equilibrium if the high temperature is 
sustained long enough for.& substantial fraction of 
them to react. In these circumstances Boltzmann’s 
relation between potential energy and density will 
Hold’ fodeHly, and. this shows chat i the Geasy. 
at the edge is to be really amall compared with that 
at the centre there must be a potential differance 
between. these which is at least a substantial multiple 
of kT je, where b is Boltzmann’s constant. 

This shows that containment is ultimately by 
electric fields, though this fact may be well concealed. 
Containment by electrostatio flelds applied externally 
is indeed impossible, but large internal electrio flelds 
can arise from & very small separation of positive 
and negative charges. A fleld so directed as to stop 
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positive ions from striking the walls wil impel 
electrons to do so; this must be stopped, and it is 
hoped to achieve this by anchoring the electrons 
by means of a magnetio field. Electron orbits in 
the of & magnetio fleld are ‘coiled up’ and 
the rate of diffusion is greatly reduced. If, however, 
an electric fleld is also present the particles move in 
trochoidal orbita, in an average direction perpendicu- 
lar to both the électric and magnetic flelds. Scattering 
does indeed result in a gradual shift of the orbita, 
which are downhill, so to speak, by the 
electric field, but when the magnetic field is strong 
this process is very slow. The steady state predicted 
by the Boltzmann expression will not in practice 
even be approached by the electrons. 

_A full analysis of the behaviour of the plaama under 
the action of both electric and magnetic fields would 
be very complicated. However, in the special case 
of the steady state where the conductivity of the 
plasma is high, the relatively simple result 18 obtained 
that & current at right angles to the magnetio fleld 
will cause a gradient of perpendicular to 
both and equal (in suitable units) to their product. 
The current is roughly what it would be if there were 
no magnetic field. It remains to adjust this gradient 
of preasure 80 as to keep the gas away from the walls 
of the vessel. One way of doing this is to use the 
‘pinch effect’, which occurs when a heavy current 
1s passed through a gae contained in a cylindrical 
vessel. The current elements attract one another, 
and a narrow current-channel forms away from the 
walls of the cylinder. Another way of looking at 
this is to regard the linee of force due to the current, 
which form rings round it, as ing a tension 
equal to H/8x (where H ıs the magnetic field). 

The drawback of this arrangement is that the 
current-channel is unstable. If for any reason it 
bends, the magnetio lines become crowded together 
ingide the bend ; this increases the magnetic 
there and the bend is accentuated. It is not 
easy to avoid this, which may be an outstanding 
difficulty. 

Another method is to use & magnetio fleld produced 
externally which might, for example, be arranged 
to go tyrewise round a torus. The setting up of such 
a fleld will produce currents in the gas, this time 
round the cross-section of the torus. Such currents 
have a magnotic field which tends to neutralize the 
applied field inside tham, and the gas at the centre 
is held in by the sideways pressure of the tyrewise 
lines of force, which is still strong in the outer parts 
of the cross-section. Here again instabilities are 
troublesome, although it seems that & oombination 
of the two seta of currenta may have possibilities. 

The third form of heat-loas, by convection, is 
essentially associated with turbulent motion, and 
does not occur in & steady state such as one might 
hope to obtain in a heated plasma. Where instabilities 
occur, however, as in & pinched discharge, one would 
expect large losses of & convective character due to 
masses of gas being thrown against the walls. This 
is one reason why instabilities are undesirable. 

Finally, how oan energy be extracted from the 
hot gas? The heat transferred through the walls of 
the containing véssel could be used for raising steam, 


“but a more attractive possibility is to make use of 


the magnetic properties of the plasma to induce 
electrical directly in some external coupled 
circuit. It is not yet clear how this could be done, 
but the possibility exists. 
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Bir George ended by saying that he had sufficient 
confidence in the ingenuity of electrical engineers to 
believe that, since no fundamental reason had been 
found in ten years which made a fusion reactor 
impossible, this amounted to proof that it could be 
made. 

Among the topics raised in the discussion after 
the talks was the possibility of using thermonuclear 
neutrons for breedmg fissile material, and the pomt 
was made that this might be worth while even if the 
thermonuclear reaction cycle itself was not self- 
sustaining. It is, however, too early yet to say how 
this would compete with ‘conventional’ breeder 


systems. 
Asked whother power might be achieved using the 
‘cold fusion’ process, whereby the hydrogen and 
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deuterium nuclei in a megio molecule coalesce and 
fling out the meeon with high energy, Mr. Lawson 
said that ib was unlikely that a meson, sufficiently 
long lived to make such a process economical, existed. 
It was agreed, however, that this was a very interest- 
ing phenomenon, and showed that quite unexpected 
things may still happen. 

The discussion was not entirely satisfactory, how- 
ever, since some of the most interesting questions 
could not be answered for reasons of security. There 
is no doubt that Prof. Cowling echoed the feelings 
of the meeting when he said, in thanking the speakers, 
that he looked forward to the day when ib would 
not be to answer questions by referring 
only to the latest published information. 

J. D. Lawson 


THE DEFENCE RESEARCH BOARD, CANADA 
By C. A. POPE 


HE Defence Research Board, Canada’s largest 
sclentiflo organization, celebrated its tenth 
anniversary recently. 

Durmg the later stages of the Second World War, 
the efforts of Canadian scientists indicated that 
research could provide vitally mportant support to 
the Armed Forces; and the desire of the National 
Research Council and other scientists involved to 
return to civilian research pursuits made obvious the 
creation of a permanent defence research organization. 
Hence was born the Defence Research Board on 
April 1, 1947. The first chairman was Dr. Omond 
M. Solandt, a youthful, war-time operational research 
scientist, who was succeeded in March 1956 by Dr. 
A. Hartley Zimmerman, previously a member of tho 
Defence Research Board and vice-chairman of the 
organization for about a year. 

Tha Board is believed to be auidub: Aa a nier Gf 
body because it is directed by civilians although 
integrated within the Department of National 
Defence, and it has surmounted successfully a series 
of growing pains and has achieved international 
Tecognition for ita efforts on behalf of defence 
research. 


Among the problems overcome during the first 
ten years of the Board’s existence were the initial 
Phase of organization, the establishment of a care- 
fully planned scientific ee ee by 
urgent Korean War 
re-organization following the end of hostilities with 
e on new and increasingly important military 


The keystone of defence science in Canada is the 
Defence Research Board itself, which consists at 
present of fourteen members, six of whom aro 
ex-officio and six of whom represent Canadian science 
both fram the universities and from industry. The 
chairman and vite-chairman are permanent, salaried 
members of the Board. The chairman is appointod 
by the Governor-General-in-Oouncil; his status is 
that of a chief of staff and, as such, he sita on the 
Ohiefs of Staff Committee. He possesses many of 
the financial and"other powers of a deputy minister, 
since he reporte directly to the Minister of National 
Defenoe. 


The Board operates with three main objectives in 
mind: (1) To use existing Canadian research and 
development facilities wherever possible to meet the 
needs of the Armed Forces. (2) To maintain ool- 
laboration with the United Kingdom and, United 
States on a partnership besis. (This permita the 
Board to concentrate ite efforts on & limited number 
of problems of particular importance to Canada or 
for which Oanada possesses unique resources or 
facilities.) (3) To promote in every way possible 
the progreas of standardisation, a subject of vital 
Oanadian concern. 

ze Welne GF the. Dalima Howetoh Bosed s phynise! 
aasets, comprising mainly eleven well-equipped per 
manent scientific laboratories, totals about 32,000, Foo 
dolars. Almost 4,500,000 dollars was invested in 
the facilities which existed at Valcartier, P.Q., and : 
Suffield, Alte., when they were Armed Service’ 
establishments prior to 1947. New canstruction 
during the past decade, therefore, at these and at 
the Board’s other establishments representa a total 
expenditure of about 27,600,000 dollars. The resulting 
modern research facilities will help to serve for many 
years to come the defence scientific interests of 
Canada. 


The total appropriation requested for defence 
research and development in 1956-57 was almost 
80,000,000 dollars, of which approximately 24,000,000 
dollars will be used for research. This sum covers the 
operational costa of the Board's establishments and 
ite liaison offices in London and Washington, and ita 
annual 1,000,000 dollars for ita programin of grants 
and contracta for fundamental research with Oanadian 
universities. The remainder of the appropriation 
covers the development activities of the three 
Services. 

The sbeff of the Defence Research Board has 
increased from a handful of scientists, seconded 
Service offloers and administrative personnel early in 
1947 to & total of 2,800, of whom 650 are employed 
in profeasional categories. In addition, scientists and 
others with highly specialized knowledge fram the 
scientifio communi T sit voluntarily in consulting 
capacities on & variety of panels and oom- 
mitbees concerned with the Board’s programme. 
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The investigations oarried oub by the Defence 
Research Board involve a variety of scientific dis- 
ciplities and fields. The research areas concerned 
Include geophysics and the Arotio, electronics and 
telocommunications, medical ‘and environmental pro- 
téction, materials, aeronautics, civil defence, opera- 
tional research and guided missiles. Studies and 
appraisals of equipment and weapons of the three 
Armed Services aro maintained on & continuous basis 
with the view of developing new items and improving 
existing ones. , 

The Board’s naval research activities are carried 
out at the Naval Research Establishment and the 
Pacifico Naval Laboratory in Dartmouth, N.S., and 
Esquimalt, B.O., respectively. The weapons pro- 
gramme is concentrated at the Oanadian Armament 
Research and Development Establishment ab Yal- 
cartier, P.Q., and investigations in the methods of 
protection against animal diseases are carried out at 
a small establishment on Grosse Ile in the St. Law- 
rence River near Quebec City. 

In Ottawa, the Defence Research Telecommuni- 
cations Establishment and the Defence Research 


and western approaches to the city, respectively. 
activities are carried out at National 

icis ee eee 
is cleo bo Orainated wiih iia Dee Boseron 

in this new scientific field. 
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whe Boasts 
ducted at the Defence Research Kingston Laboratory 
in Kingston, Ont., and ite medical activities at the 
Defence Research Medical Laboratories at Downs- 
view, Ont. The~latter establishment is concerned 
with investigating methods of using the Seryice- 
man’s physical capabilities to their fullest extent and 
with matching them to the complex machines he 
operates, rather than with curing the ill 
Activities at the Defence Research Northern 
Laboratory at Fort Churchill, Man., involve Arotio 
research. Until recently, emphasis was placed on 
developing techniques and methods of assisting 
to operate effectively under severe weather 
itions. Oold-weather trials involving both men 
and equipment have heen perticularly important 
fields for study. The Laboratory now provides 
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facilities .for visiting scientists from Canada, the 
United Kingdom and the United States engaged in 
conducting northern investigations. During the 
next two years, the Laboratory will serve particularly 
as a scientific base for many of Canada’s International 
Geophysical Year operations. Scientists of the Board 
will assist an American rocket team in launching a 

series of missiles with instrumented nose cones in 


^ support of upper atmospheric research. 
At Suffield, 


Alta., near Medicine Hat, staff scientista 
conduct trials and experimental activities connected 
with the defensive aspects of biological, chemical and 
gramme, completed recently, resulted in the develop- 
ment of useful methods of controlling forest and crop 
pests by air-spray techniques. The station is ideally 
located on ihe for trials and experiments, 
and ite tho square miles of rolling terrain pro- 
vide unsurpassed physical facilities for such opera- 
tions. 

‘The Board has gained international recognition for 
some of its scientific activities, several of which 
promise useful civilian implications: these 
are anti-corrosion techniques to protect ships’ hulls, 
& rocket- anti-tank weapon with impressive 
&OGUI&Oy, pment of the detection unit installed 
in the Mid-Oanada Eariy Warning Line, upper 
atmospheric research, development of ration and 
survival packs and dehydrated food techniques and 
an active role in promoting in Canada knowledge of 

Recent changes in emphasis in the Board's scientific 
programme have involved an increasing interest in 
atomio activities, including the participation by mem- 
bers of its staff in last year’s British-Australian atom 
bomb trials, an expanding use of electronic aids in 
many fields of defence science and in co-o tion 
with she United Kingdom and the United States, a 
series of studies concerning certain phases of the 
defence against intercontinental ballistics missiles and, 
particularly, methods of countering attacks by such 
weapons. 

The work achieved by scientists of the Defence 
Research Board during the past-ten years provides 
them to-day with the confidence necessary for their 
second decade of operations. 
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Mr. Atholl Blatr, C.B.E. 

Mz. Arsort Bram died suddenly at his home in 
Belfast last month at the age of seventy-one. He 
had spent a lifetime in the service of Mesars. Harland 
and Wolff, and was-probebly the world’s leading 
builder of all forms of marine propelling machinery. 
When he retired in 1958 from the firm with which he 
had served his apprenticeship as an articled pupil 
he occupied the position of engine works manager 
and was a director of the firm. His services were 
retained as a consultant, however, and he remained 
@ most active man until his sudden death. 

Athol Blair was the soh of the late, Sir, Robert 
Blair, & distinguished educational administrator who 
le ea the position of chief education offloer to the 


County Council. Before succeeding to that 
appointment Br Robert had gone to Iraland at the 


turn of the century to set up the system of technical 
education in that country, and his son Atholl, after 
going to school in Edinburgh and Dublin, attended . 
the Oity and Guilds Engineering Oollege, where he 
studied under the late Prof. Dalby. 

With this background it is not surprising that Mr. 
Blair ab all times took a keen interest in technical 
education, and it is characteristic of the man that, 
long before industry began to show ita present concern 
in this vital activity, Mr. Blair was much occupied 
in it fram the point of view of his apprentices and of 
their welfare. He was the firat chairman of the Joint 
Committee for the-award of National Certificates in 
Northern Ireland and later became a member of the 
Committee of the Belfast College of Technology. 

Atholl Blair’s professional career was & most 
impressive one. His contribution to the national 
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effort in two world wars was massive. He expeoted 
& great deal from his subordinates and demanded 
more from himeelf. For all this he will be 

remembered, but those who were privileged to share his 
friendship will greatly miss the loyalty and warm 
human und ing of a man of sterlmg character. 
In his busy life he had not much time for taking part 
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Orbit of the Artificial Earth Satellite 


Tzu artificial Earth satellite was launched from 
the U.8.8.R. on October 4. By a considerable feat 
of improvization, Mr. Martin Ryle and his team at 
the Mullard Radio Astronomy Observatory near 
Cambridge have been able to record the radio signals 
transmitted. by the artificial satellite from October 5. 
Improvement of the technique has provided results 
from which & imi orbit has been calculated 
(Brit. Astron. Assoc. Osroular, No. 800; October 15, 
1957) : 


October 8-0, 1057 
64 9° (from two methods) 
0-06 
96m. 22.; — 1 ba. a day 

E Ho Ee ml , at latitude — 45° approx 
Mintmum height 190 km. (118 mi.), at latitude + 45° approx \ 
Precession of node 3° 40’ a day. 


A report from the United States gives the maximum 
height of the orbit above the Earth as 588 miles and 
the minimum as 148 miles, and states that the carrier 
rocket was travellmg three minutes ahead of the 
satellite on October 12. An important feature of 
the elliptical path, which will enable valuable m- 
formation of the outer atmosphere to be obtained, 
18 that rb runs into and then out of the ionosphere. 

A telegram from the Bureau of the International 
Astronomical Union gives particulars of an equatorial 
ellipse for the artificial satellte computed by Laut- 
man, Slowey and MoCroeky at the Smithsonian 
Institute, namely : 


Epoch, October 9-405 v.*. 1057 


, 206° 24’ (True anomaly) 

CA 61 47 

[^d 337 20 } Hquator 1957 0 

v 64 16 - 

e 2 50 p ~ 0 0512 

r 1 06908 jn equa radili of Herth) 


Mr. D. H. Sadler reports, following observations 
at the Royal Greenwich Obeervatory by K. C. 
Blackwell and W. A. Scott, that the carrier rocket 
is now visible m the British Isles in eee 
twilight, the magnitude varying between about — 1 
and + 3, moving at a height of about 430 km. from 
north-west to south-east. On October 18 ıt was 
approximately over Bournemouth at 5h. 26m. Y.T., 
the track moving south-west, parallel to itself, about 
200 km. a day. The time will be earlier- by- about 
two or three min. a day. The satellite itself follows 
behind the rocket, at present by about five minutes, 


New Atomic Patents 

Tz% specifications of three patents developed within 
the United Kingdom Atomic Energy Authority are 
about to become generally available. They are all 
connected with the design of the graphite structure 
used in the bulding of Calder Hall nuclear power 
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in formal activities outaide his work, but he had a 
sound knowledge of art and a keen interest in the 
world around him. He at one time prepared to take 
up architecture as a career, and must have derived, 
satiafaction from the fact that one of his sons became 
an architect and the other an engineer. 

D. H. ALEXANDHR 
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station. A number of factors influence the design of 
graphite moderators, one of the moat important being 
the phenomenon of growth under irradiation (gener- 
ally referred to as Wigner growth) and this is affected 
by the quality of graphite, the direction of grain, 
neutron bombardment and temperature, and in turn 
led to careful consideration of the dean of indi- 
vidual blocks. The production of the graphite itself 
was the subject of intansive study, and quality varies 
between the outer perimeter and the centre. The 
petente involved, which also include details of fuel 
element support, are: No. 784,291, open for in- 
spection on October 9; No. 784,992, open for 
inspection on October 9; No. 785,876, open for 
inspection on November 6. Specrflcations may be 
obtained from the Patent Office (Sales Branch), 
25 Southampton Buildmgs, London, W.C.2, price 
8s. 6d., including postage. 


Proton-Synchrotron at Harwell 


Tua Governing Board of the National Institute 
for Research in Nuclear Science announces that a 
contract has now been signed for the supply of the 
magnet yoke which is a major component of the 
7,000 million eV. proton-synchrotron bemg built for 
it on a gite adjacent to the Atomic Energy Research 
Establishment at Harwell. The contract has been 
signed with Messrs. Joseph Sankey and Sons, Ltd., 
who have undertaken to supply the 340 steel blocks 
required, each weighing twenty tons, at a total oost 
of more than £1,250,000. The special steel required 
will be supplied by the Steel Company of Wales. 


Thermlonic Valves 


Ox October 3, Mr. T. E. Goldup delivered hus 
insugural address as president of the Institution of 
Electrical Engineers for the session 1957—58, his main 
subject being thermionic valves. After briefly tracing 
the history of the great strides made in this fleld over 
the pest fifty years, he dealt in some detal with 
several examples of modern developments, and with 
the new manufacturing processes it has been necessary 
to devise for the successful and economics exploitation 
of the resulta of research; these processes were 
illustrated by means of a short film. From the simple 
beginnings of Flemmg’s diode and de Forest’s triode 
the field of thermionic valves has extended to include 
microwave valves, television camera tubes, tranaistora 
and ‘masers’, and a whole family of related devices. 
which have become an all-important factor in every 
branch of engineering and science—a factor which 
more than any other has not only shaped but de- 
termined the progress in electrical engmeermg as it 
is known to-day. Mr. Goldup also referred in his 
address to the urgent need for a great increase in 
the number of adequately trained engmeers and 
scientists, and discussed some of the associated 


r 


October 19, 1957 


problema of technological education. He oonoluded 
by directing attention to the moral sibility 
which, in his opinion, scientists and engineers should 
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assume for the manner in which their work is used. ' 


The Australian Journal of Science 


Cowwmworsa with Vol. 20 (July 1957), the Aus- 
tralian Journal of Sotence, the organ of the Australian 
and New Zealand Association for the Advancement 
of Science, will be published nine, instead of six, 
times a year. The Journal is issued free to Fellows 
and annual members of the Association; for non- 
- members the annual subscription, formerly 25s., -is 

increased to £42; bub the cost per iasue remains 
unchanged at 4s. 6d. Meetings of the Assoaisiion are 
held every eighteen months and the report of each 
meeting is published in three special issues of the 
Journal so thas $wo out of every three volumes of 
the Journal contain twelve numbers. The report of 
the proceedings of the thir&y-seoond meeting of the 
Association, which was held at Dunedin during 
January 16-23, 1957, is published in the three special 
issues of Vol. 19. The first (19, No. 3a; January 
1957) contains a list of the officers of the meeting ; 
the tiat 


Macfarlane Burnet ; 
cular Hydrodynamics: the Diffusion of Molecules and 
Ions through Liquids”, by Prof. R. H. Stokes; and 
the addresses of the presidents of the Sections: A 
(Astronomy, Mathematics and Physics), B (Ohem- 
istry), O (Geology) and D (Zoology). The titles and 
authors of the other papers deli in thee four 
sections are also included, in addition to an apprecia- 
tion of Prof. A. P. Elkin, the recipient of the Mueller 
Medal for 1957. > — ' 


Research for Industry 


Ta London and Home Counties Regional Advisory 
Council for Higher Technological Education has 
issued a further survey of industrial research in 
progress in technical colleges in the region in 1956 


under the title ‘Research for Industry” (Pp. 20.- 


ments, particularly the Ministry of Supply, for the 
i Authority, and for the Central 
Electricity Authority, while others are financed by 


Empire Cancer Campaign is paying for electro-kinetio 
. studies of bacterial surfaces, while ab Acton Technical 
College studies in the flow between management and 
industry are being conducted for the Tavistock 
Institute of Human Relations. i 


Economic Developments In the Middle- East 


“Foonomio Develo te in the Middle Eas, 
- 1955-56” (London: 8.0. 115), is part of the 
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survey of the world economic situation prepared by 
the Secretariat of the United Nations, and issued as 
a supplement to World Eoonomio Survey, 1956. 
Besides chapters on agriculture, Industry, petroleum, 
foreign trade, and on monetary and fiscal charges and 
the price-leyel, it includes a preliminary review of the 
economic impact of the Suez Canal crisis on the 
Middle East. During the period, demand for Middle 
East exporta maintained its upward trend, chiefly 
for petroleum, bui also notably for cotton, the share 
of the U.B.8.R. and eastern Europe rising and that 
of Western Europe declining. There were comparable 
increases and shifts in importe and ther sources of 
supply. There was little change in the inflow of 
capital, and among development projecte the major 
emphaais was on agriculture, irrigation and transport. 
Two major dams were completed in Iraq and two 
others in Turkey, and also the railroad from Tehran 
to Meshed in north-east Iran. The annual rate of 
increase in production of crude petroleum rose from 
12-8 per cent in 1954 to 18-3 per cent in 1955 but 
decreased in 1956, mainly owing to the sharp decline 
in the last two months of the year. Expansion of 
refining capacity in 1055 raised the crude annual 
charging capacity of the region to more than 66 
million tons, and in the autumn of 1956 the twenty 
refineries and topping plante were operating at 50 
million tons per annum, an increase of about 85 per 
cent over the average for 1955, when the region 
Processed 23 per oenb of ite production or 5:6 per 
cent of the world's refined products ; the figure for 
1956 is probably higher. Industrial output moreased 
sharply in 1955, but the overall inorease in 1956 was 
probably less. 


The Pacific Sdence Board 
Tra tenth annual of the Pacific Sciance 


Board (pp. 50. Washington, D.C.: National Academy 
of Sciences) records that the principal scientific 


of man and Nature in the atoll environment, and 
besides visiting thirteen atolls in the Marshall Islands 
to study the individual features of different coral 
atolls, he was able to obtain comparative information 
on the human ecology of the Marshallese to relate to 
his findings in the Caroline Islands. F. R. Fosberg 
obtained comperative information in a visit to the 
Maldive Islands. Three numbers of the Atoll Research 
of Micronesia.  Field-work continued in the three- 
year study of the biology and ecology of Pacific 
island rats at Ponape, Eastern Carolines, where 
valuable information is bemg acquired on the natural 
history and ecology of rata, and the field team 
co-operated with the Trust Territory’s biennial 
training programme for sanitary ofìoers by oon- 
ducting & on rodent control. A study of 
sea turtles by J. R. Hendrickson has special reference 
to measures to assure the conservation of the turtle, 
and support was again given to the marine biological 
e ip of the George Vanderbilt Foundation at 
tanford University, which included investigations 
an the relations of fishes to their environment, the 
study of the estuarime- and fresh-water 
fishes of the Palau Islands, an entomological survey 
of scale insecta and a study of sea currente about tho 
Palau Islands. 
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National Bibliography of Nigeria 


“NIGERIAN PUBLIOATIONB", 1956, the fifth issue of 
Nigeria’s current national bibhography (pp. 39. Iba- 
dan Univ. Prees. 10s.), lista all works received under 
the Publications Ordinance by Ibadan Univermty Col- 
lege Library during Janugry-Deoember 1956. These 
are arranged by author, works in the English language 
being listed first, followed by separate lista of works 
in the several vernaculars. ‘There are also hste of 
new Nigerian periodicals, of changes of title and of 
those which ceased publication during the year, and 
finally of recent works on Nigeria and by Nigerians 
published outside Nigeria. The Librarian notes a 
sharp drop in the number-of works published in 
Nigeria, from 599 in 1055 to 848 in 1956, half of 
which are now Government publications compared 
with 26 per cent in 1955. The vernacular languages, 
however, are declining ; in 1956 they were responsible 
for only 0 per cent of the total. Creative writing is 
almost entirely absent. 


Progressive Verticillium Wilt of Hops at Wye 

College 

As stated in the recently published annual report 
of the Wye College Department of Hop Research, a 
single plant in one of the College hop gardens was 
found in 1050 to be infected with Verttotllium albo- 
airum. An outbreak of progressive wilt having 
been treated on the College farm m 1955, this new 
case was at once suspected to be progreasive wilt. 
The report envisaged the possibility that if this 
recent diagnosis was aleo confirmed, Wye Oollege 
might be forced to accept the status of a ‘wilt farm’, 
a step which would rawe major issues of policy. 
During the 1957 season, no further cases of J’. 
albo-atrum in hops have been found at Wye, and 
pathogenicity tests with the fungus from the 1956 
case have been carried out by the National Agrioul- 
taral Advisory Service and by East M Research 
Station. The resulta of these teste clearly show that 
this 1956 infection was not progressive wilt but was 
due to the non-serious or fluotusting strain of the 
fungus. No case of progressive wilt (caused by the 
virulent or lethal stram) has therefore been recorded 
in the College hop gardens for two years and it appears 
probable that the drastic control measures carried 
out in 1955 have been successful in suppreasing the 
only known outbreak. In view of this, hop research 
will continue at Wye without any radical change in 
policy. Provided no further cases of wilt coour, 
the College Farm will in & few years be declared 
officially to be an unmfected area. Meanwhile the 
present strict regulations prohibiting visita to the 
gardens and the release of all planting matenal 
remain in force. 


Agricuitural and Forestry Research In East Africa 


Many interesting Imes of work are described in the 
research report for 1956 issued by the Hast African 
Agriculture and Forestry Research Organization. 


Most of the problems under investigation are of a ` 


long-term or inter-territorial nature. This is well 
illustrated by the three experiments, one in Tangan- 
yika and two in Kenya co-ordinated by the Physics 
Division, onthe effect of changes in land-use in high 
catchment areas on the evenness of river flows. 
The factors controlling the rate of decomposition of 
humus have been studied by the Qhemistry Division 
and ther resulta appear to offer an explanation both 
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of the beneficial effecta of burning and also of the 
nitrate flush at the start of the rains, and it seems 
likely that these findings may have a fairly general 
application on other tropical and sub-tropical soils. 
In the Forestry Division, special attention bas been 
paid to nursery and transplant bed techniques for 
the production of exotic softwoods. Considerable 
succeas has been obtained and demonstrations of the 
new methods are being made in the Territories. 
Measurement of the yield of grasalands has formed an 
important part of the work in the Animal Industry 
Division, and it is now realized that the size of the 
experimental plot needed to achieve a ten per cent 
coefficient of variation is much larger than was 
expected. This is due to the seasonal aridity, 
uniformity of growth eee with that of temper- 
ate pastures being fo during the rainy season 
only. In feeding trials with sheep and cattle the total 
percentage content of crude protein m the fodder 
proved to be the most important factor determining 
ite digestibility, and a statistical examination of the 
date from all the digestability trials in East Africa 
and of many other parte of the world showed this to 
be true of both temperate and tropical regions. 


Tokyo Astronomical Observatory 

Tokyo Astronomical Bulletins issued between 
January 20 and May 20, 1957, consist mainly of 
tabular matter relating to observations made at 
Tokyo Astronomical Observatory. No. 92 does not 
deal with observations, but ia entitled “Some Im- 
provements of Short Wave Receivers for Time Signal 
Reception”; it describes how -amplitude 
characteristica of the receivers at Tokyo Astronomical 
Observatory were improved so that there has been a 
decrease in the delay times and wave-form distortion 
in order to meet the present methods of registering 
and request for high accuracy. No. 94, “Scanning 
Photoelectric Photometer and Method of Observation 
of Night Airglow for the International Geophysical 
Year", describes some improvements made in the 
two seta of scanning photoelectric photometers that 
have been in use for about four years for the 
observation of the green line in the night airglow at 
the Tokyo Observatory. 


VoL. 180 


Fluorescence of Impurtties 


Wam a small quantity (about 1 part in 10!) of 
tetraoene (the ‘nmpurity’) is added to anthracene (the 
matrix) the fluorescence of the anthracene is sup- 
pressed and tetracene fluorescence of high efficiency 
appears. With increase of the concentration of the 
tetracene the intensity of the tetracene fluorescence 
Increases and that of the anthracene decreases. A 
similar process takes place when tetracene 1s added to 
naphthalene, or anthracene to naphthalene, etc. The 
emission of the impurity is said to take place by means 
of & transfer of the absorbed energy of radiation from 
the matrix molecules to the impurity molecules, and a 
necessary condition for this is that the fluorescence of 
the impurity molecules should he at longer wave- 
lengths than that of the matrix. The energy-transfer 
process in solids has moet often been studied ın systems 
of the polyacenes and related molecules. A guide to 
the literature connected with the process entitled 
“Energy Transfer in Polyacene Solid Solutions” has 
recently been compiled by F. R. Lipsett (pp. 1i +64. 
Ottawa : National Research Council, 1957. 50 cents). 
It is divided into six sections, dealmg respectively 
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with books on luminescenoe and spectra and related 
subjecta ; review artioles and papers on theories of 


usefulness im elucidasion of the energy transfer 
process. 


Perkin Centenary Trust Awards 
Tua Perkin Centenary Trust was established to 
commemorate the di of 'Mauveine' by 
William Henry Perkin in the year.1850- and to 
promote teahnioal education in all aspects of the 
manufacture and application of oolouring matters. 
The Trustees offer the f i &wards for the 
academic year 1958-58: (1) The Perkin Cenienary 
Fellowship, for one or two years, to a graduate for the 
purpose of higher svudy. It has a value of not lees 
than £600 per annum, and is tenable, from October 
1958, ab any university, technical college, or other 
institution approved by the Trustees. (2) Two 
Perkin Cenienary Scholarships, each for two years 
starting in October 1958 and renewable at the dis- 
cretion of the Trustees for one further year, to enable 
candidates employed in an industrial firm or other 
institution concerned with the manufacture or the 
lication of colouring matters to receive an educe- 
tion at a university or technical college. Each award 
will have a value af £800 per annum. There is no 
means test for the award, and & successful candidate 
is not debarred from receivmg the whole or & part 
of his normal salary from his employers during his 
tenure of the scholarship. (8) Perkin Exchange 
Lectureshéps. An appointment will be made from 
time to time by the Trustees to enable a senior teacher 
pi rag se aa haem inhi or technical college, or 
other institution, to visit some similar establishment 
overseas in order to deliver a short course of lectures. 
In return, a visit to a British instisution by some 
overseas scientist will be arranged. A second appoint- 
ment contemplated will permit the exchange of 
lecturers for a period of up to one year between 
le institutions in Britain and overseas. 
F information can be obtained from the 
Secretary, The Perkin Centenary Trust, ojo The 
Chemical Society, Burlington House, London, W.1. 
Applications for the awards must be made by May 1, 

1958. 


B.B.C. Research Scholarships 


Tum B.B.C. has awarded two research scholarships, 
‘valued at £485 per annum, bo university graduates in 
electrical engineering, giving them the opportunity 
er dierre AT oy EU 
United The first is to Mr. J. B. Inatt, 
Mixers ice ie ridic ege sito Mr. 
Ixatt wil conduct his researches at the Robert 
Gordon’s Technical College under the guidance of 
Dr. E. Wilkinson and Mr. A. M. Hardie. The second 
scholarship has been awarded to Mr. W. A. G. Voes, 
who graduated at Queen Mary Oollege, University 
of London. Mr. Voss will conduct his researches there 
under the guidance of Prof. M. W. Humphrey Davies. 
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The which are awarded annually, are 
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of extension in suitable cases. The scholarships are 
limited to male British subjects normally reb&idenb 
in the United Ki and the only oondition 
applying to the subject for research is that it must 
have an application to sound or television broad- 


Announcements 


Tum World Meteorological Organization has post- 
humously awarded the annual prize created to oom- 
memorate the International Meteorological i 
tion to the late Prof. Carl Gustaf Rossby, of Btook- 
holm, who died on August 19. ` 

Pror. J. H. Gappvum has been appointed director 
of the Agricultural Research Council Institute of 
Animal Physiology, Babraham, Cambridge, as from 
September 30, 1958, when Dr. L de Burgh Daly, the 
present director, is to retire. 


Mz. P. A. Hurrom has been appointed head of the 
Aerodynamics Royal Aircraft Estab- 
lishment, Bedford, and Dr. D. Kuchemann has been 
appointed to succeed Mr. Hufton as head of the 
Supersonics Division of the Aerodynamics Depart- 
ment. 

Da. Jaume Raen has been appointed chief 
engineer to Semiconductors, Ltd., Ilford, Essex. For 
the past twelve years Dr. Reekie has been in Canada, 
where he was profeasor of physics at the University 
of Toronto, and later, head of the Department of 
Physics at the Royal Military Oollege of Canada. 
Prior to joining Semiconductors, Lid., Dr. Reekie, 
who has been responsible for a considerable number 
of technical publications in the fleld of solid state 
physics, was research director in semiconductors and 
solid state physica for the Northern Electric Company, 
Montreal. 

Tmas United Kingdom Atomic Energy Authority 
will be unable to accept further applications to 
visit their establishment at Dounreay for several 
months. The fast breeder reactor is now nearing 
completion and the staff of the station will be under 
heavy pressure in supervising its completion and 
commissioning. 

W. Warsow AXD Sons, Lrp.; are to hold an exhibi- 
tion on the theme of ‘The Microscope in Industry 
and Research” at the Birmingham Exohange and 
Engineering Centre, Stephenson Place, Birmingham 2, 
during November 4-8. A catalogue of exhibits may 
be obteined from W. Watson and Sons, Lid., 818 
High Holborn, London, W.C.1, to whom all inquiries 


‘should be addressed. 


Tas Hatfield Memorial Lecture of the Iron and 
Steel Institute will be held at 6.30 p.m. on November 
28 in the Firth Hall of the University of Sheffield. 
It will be given by Prof. Paul Bastien, director of 
research of the Société des Forges et Ateliers du 
Creusot, whose subject will be ‘“The Mechanism of 
the Formation of Banded Structures in Steel”. 
Applications for tickets should be made to the 
Registrar, The University, Sheffield 10. 

A zmvINW of Iredale’s “Birds of New Guinea" was 
published in Natwe of October 5, p. 075. The dis- 
tributors of this work in he United Kingdom are 
Phoenix House, Ltd., 88 William IV Street, Charing 
Crow, London, W.0.2. 
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LATENT VIRUS INFECTIONS p. o 


To er 5. 


2 : 
HERE ie increasing recognition thas many virus 
» 4 infections, of animals, higher plants and bacteria, 
“are present in the absence of overt symptoms and 
_ signs. Some of them become activated by the moat 
~ various stimuli, and there is thus bred confusion as 
to the &rue causes of some diseases. Some insect 
Viruses, when introduced into an insect which is nob 
their natural host, may activate a virus latent in that 
host, starting off a serially transmissible disease which 
is not easentially caused by the virus first used. 
Study of these phenomena is made diffloult by the 


Foundation. Abopt 225 people attended. The 
object was to exchange views on the mechanisms of 
latent infections and more particularly to try to 
reach -some 
relevant words. Afver the reading and discussing of 
the papers presented, there waa, on each day; a more 
general debate under she. wgis of moderator, 
participated in both bya panel on iho Diktor and 
by speakers from the body of the hall. 

In an opening address, O. H. Andrewes (London) 
made a general survey of the fleld and pus forward 
tentative suggestions as to the use of some important 
words. Ho emphasised, as did subsequent 
‘shat the matter must be considered both at the host— 


parasite and the oell-virus level. He was followed by - 


André Lwoff (Paris), who discussed lysogeny and the 
prop sequence as examples of latent 
infection of bacteria and ite activation by ultra-violet 
rays and other stimuli J. W. Beard (Durham, 
North Oarolina) was much concerned about the use 
of the terms masking and masked virus. Shope first 
used the terms in virology for describing the state of 
affairs in which papillomata grew progressively in 
domestic rabbits, yet virus waa hard to demonstrate 
exoept by indirect means. He believed that virus was 
preeeni in a qualitatively changed state. Beard, on 
the other hand, held that the facte could be more 
simply explained by presence of virus in very small 
amounts: he felt that the-term ‘masked’ should be 
either mgidly defined or abandoned. R. Dulbecco 
(Pasadena) discussed temperate phages, which readily 
enter into a lysogenic relationship with bacteria ; and 
the contrasting virulent phagea which lead to lysis. 
He proposed the terms moderate, semi-moderate and 
virulent for describing corresponding relationships 
between the host-cells and.viruses of animals and 
higher plants. Later, sub-moderate was preferred to 
semi-moderate and cytocidal to virulent. 

R. J. Huebner (Bethesda) described. latent infeo- 
tions with adenoviruses, salivary viruses and herpes ; 
he felt that there was a virus-group in which presence 


` of in&renuclear inclusions was associated with a 


tendenoy to permstmg infection. J. E. Hotchin 
(Albany, New York) reported studies of lymphocytic 
choriomeningitis in mioe, ing Traub’s classical 


extending 
findings. His work supported the idea that immunol- 


à concerning the proper use of - 


ogical tolerance might explain how, in mice infected 
$^ utero, persistent infection occurred, with absence 
of antibody formation or tissue reaction. 


the word ‘oommensalism’. 

Several workers described latent infections of 
viruses in. tissue culture. T. T. Puck (Denver) spoke 
of cells chroni carrying Newcastle disease virus ; 
the latent infection became manifests when they 
were plated on to a monolayer of highly suscep- 
tible irradiated cells. F. Deimhardt (Philadelphia) 
had studied similar oell lines carrying Newcastle 
disease virus or mumps virus. li appeared that only 
one in fifty of cells latently infected with Newcastle 
disease virus would liberate active virus, yet all were 
relatively resistant to infection with vesicular stoma- 
titis virus. W^ W. Ackerman (Ann Arbor) described 
somewhat similar experiments with poliomyelitis- 
infected cultures; and H. 8. Ginsberg (Cleveland) 
spoke of experiments on latent infections of cultures 
with adenoviruses. H. R. Morgan (Rochester, N.Y.) 
had kept psittacogis vitus in a latent state by starving 
his cultures : a good nutrrttve medium would activate 
the virus and apparently certain amino-acids and 
water-soluble vitamins were especially effective. 
O. B. Philip (Montana) spoke of & similar situation 
in ticks infected with ricketisis of rocky mountain 
spotted fever. The ricksttais were non-infectious in 
starved ticks but could be activated by feeding or 
incubation. ° 

During discussion, Huebner mentioned a latent 
infection of HeLa cells with a virus which finally 
"burned his cultures into one giant cell”. This virus 
was ble in eggs, and antibodies were present 
in all human sera except those of early childhood. 

Tn a final session for general appraisal and definition 
of terms, questions at issue were batted back -and 
forth between the floor of the house and a panel 
consisting of AnUrewes (moderator), Bawden, Beard, 
Dulbecco and Lwoff. Lwoff had prepared a document 
containing a number of definitions, and this served as 
& useful basis for discussion. Since practically every 
speaker earlier on had used the words ‘latent’, eto., in 
& different sense, i$ was surprising that a considerable 
measure of agreement was ultimately reached. There _ 
was in fact a fair consensus of opinion on the following 
points. Š 

At the hosi-perasite level, ‘inapparent infection’ 
covers the whole fleld of infeotions which give no 
overs signs of their presence. ‘Latent infection’ 
denotes those cases of mapparent infection which are 
chronic and in which a certain host—virus equilibrium 
is established. No special word was recommended to 
describe inapparent mfections of limited duration 
("infection inapparente’ in Nioolle's original sense), 
but it was recognized that the term ‘subclinical’ 
would continue to be used for many such infections 
of man and other species. (Most delegates were 
apparently very surprised +o hear that the word 
‘clinical’ originally had reference to 'bed'.) It was 

that the term ‘latent virus’ be not used: 
00 ion would seem inevitable if the same adjective 
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were applied to ‘infection’ and to ‘virus’, since the 
meaning of ‘latent’ would necessarily be differens in 
the two cases. 

As regards the word ‘masked’ there seamed no 
possibility of obtaining agreemenis. It was suggested, 
therefore, that its use should not be encouraged but 
that ‘ocouls virus’ should be used instead. 
the definitions of occult provided by the Oxford 
to the 
. The 
word ‘occult’ should cover ‘the cases where infective 
particles cannot be detected and in which the actual 
state of the virus cannot as yet be ascertained’. 
Thus we might be unable to recover virus from an 
infected hosb but mighb be ignorant as to whether 
it was qualitatively altered or present in minute 
quantity or mixed with antibody. We should need 
a word +o describe our state of ignorance: other 
more descriptive words could be used when the 
reason for the oocult state had been discovered. 
At the oell-virus level, it was agreed that & pro- 
virus, corresponding +o prophage, had not been 
proved to exist, but that if and when other viruses 
were shown to pass through oycles like that of phage, 
the words ‘provirus’, ‘vegetative virus’ and 'infeo- 
‘tious virus’ would be appropriate to describe the 
corresponding stages. 

Dake k tns unidesdio winds? was approved +o 
denote `a virus which grew in a cell while still per- 
miiting i$ continued survival and multiplication : 
‘oytocidal’ described one which killed it: ‘sub- 
moderate’ covered intermediate cases. Clearly, some 
viruses are moderase for one cell-system, cytocidal 
for another: so the words are only relevant to 
particular virus-cell systems. It is important to note 
also that a virus may be cytocidal for some dispen- 
sable cells in a host, yet these may be at any one time 
few in number so that the infection as a whole is 
Inapparent. 

The of the symposium will be published 
shortly by the Burgoen Prene, Minneapolis 

C. H. AXDREWES 
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BIOLOGY OF THE SALMON 


SYMPOSIUM on the “Biology of the Salmon” 

was held on September 10 by Section D 
(Zoology) of the British Association meeting in 
Dublin. 

Dr. A. E. J. Went opened the symposium with a 
paper entitled ‘Salmon Investigations in Ireland, 
ae particular reference ‘to the River Shannon". 

e pointed ous thas if is had been necessary to 
pus salmon for investigation, progrees would 

ve been very slow owing to the great expense of 
obtaining fish; but fortunately a considerable 
amount of information oan bo obtained abous an 
individual salmon by microscopic examination of its 
scales. The scale of & salmon is’a life and birth 
certificate, and it was by this means that the late 
Rowland Southern in 1024 started his investigations 
into the salmon of the River Shannon which was 
then about to be harnessed for hyd10-electric purposes. 

Southern’s first paper in 1928 indicated in & general 
way the age and growth of salmon of the River 
Shannon in the years 1924-26 inclusive, and after- 
wards the investigations into the runs of fish in 1927 
and 1928 were carried on by Went, using material 
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from salmon taken in the ancient Lax Weir near 
Limerick? From 1941 onwards similar material has 
been: collected annually from salmon taken in the 
Thomond Weir near Limerick. 

Prior to the operation of the hydro-electric plant 
the Shannon was an early-salmon 
river; shat is to gay, the bulk of the fish had spent 
‘wo or more years feeding in the sea. ing the 
year 1928 as representative of the pre-hydro-electrio 
scheme stocks and the year 1941 as representative 
of the post-hydro-electric scheme stocks, the differ- 
ences in the stocks may be summarized briefly as 
follows : (1) the average age of the smolts waa hi 
in 1941 (2-08 years) than in 1928 (1:98 years); 
(2) the grilse amounted to 75 per oent of the total 
Re ee whereas in 1928 the figure was 24-7 per 

; (8) in 1941, 70 per cant of the total run occurred 
Edie foci GPU cen elevati 1088 Det ese 
catch amounted $o only 27-5 per oent of the total; 
(4) the age of the fish in 1941 was approximately one 
year leas than in 1928 ; (5) the average size of salmon.en- 
tering the river in 1941 was much smaller than in 1928. 

By a series of calculations i$ waa found possible to 
estimate the ip of the size of the 1928 and 
1941 runs. By this method it could be shown that 
the grilse have not actually moreased but they have 
remained relatively static over the years. Those 
age-groups of salmon which have spent two or more 
years feeding in the sea have been very much reduced 
and the present stocks of the River Shannon are 
about 30-40 per cent of those of the pre-hydro- 
electric scheme days. This change seems to be 
associated with the ‘dewatering’ of the main spawning 
beds for large salmon in the old channel of the 
Shannon between Killaloe and Limerick. This might 
account for the loas of the earlier running of larger 
fish. On the other hand, the Muloair River, which is 
the major spawning tributary of the Shannon to-day, 
always was ihe: major spawning ground for the 
smaller fish. . J 

Adequate material has now been collected annually 
from. 1941 to date and it has been possible to follow 
the changes in the sizes of the stocks and to estimate 
the yield (a8 adult fish) from a number of brood 
years from 1942 +o 1951. Varistions in the number 
of fish derived from the different brood years during 
this have ranged from 16,100 for 1950 to 
6,400 for 1942. 

At this stage Miss E. Twomey took up the story 
with her peper, “The Age and Growth of Irish 
Salmon”. gave the results of investigations into 
the age and growth of the salmon of various Irish 
rivers, again using collections of salmon scales and 
data relating +o the weight, length and date of capture 
of the fish concerned. Salmon in Irish rivers spend 
1-4 years before migrating to the sea for the first 
time. The majority of fish, however, spend two years 
in the fresh water, the one-year old smolts generally 
being next in importance. Only & few four-year olds 
have been identified from Irish rivers. 

Two types of smolts have been identified in Irish 
rivers, namely, those which show little or no growth 
in fresh water in the spring prior to the smolt descent, 
and those which showed considerable growth. These 
types have been described by Wi aa ope 4 and 
type B smolts, respectively. ‘All thar ons Sar Rol 
were of type B, and in the older smolt classes both 
ee E DS ee 
gradusily as the ffmol$ age is 
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The fastest-growing fish in each river appear to 
migrate first, and there is generally a alight increase 
in the average length of the smolt as the amolt ages 
are ascended. 


Spring fish which have spent two or three years 
feeding in the sea predominate in some Irish rivers 
such as the Liffey and Lee, whereas on the other 
extreme some are virtually grilse rivers; that is to 
say, the flah have spent leas than two full years 
feeding in the sea. In rivers which have no lakes on 
their systems and with intensive commercial fisheries 
the proportion of previous spawners is low. This is 
the case of the Rivers Liffey, Lee, Inny and Kerry 
Blackwater. In most rivers having lakes on their 
systems the proportion of previous spawners is high. 
For Ireland as a whole the proportion of previous 
Bpewners ranges from 1 to 15 per cent, depending on 
the rjver and to some exten’ on the year, with an 
average of about 5 per cant. Most of the previous 
spawners have only a single spawning mark on their 
scales, a smaller proportion, about 8 per cent, have 
two; & few have three such marks on their scales. 
Fish with three spawning marks have only bean 
identifed on six occasions oub of a total of nearly 
fifty thousand sets of Irish salmon scales examined 
to date. 

Thus by using the scales & considerable amount of 
information has been compiled about’ the salmon of 
Irish rivers ; bui as Miss Twomey pointed out, other 
methods have to be employed +o investigate other 
aspects of the life-history of Irish salmon. 

Mr. E. D. Toner in his paper, “Movements of 
Salmon in the Sea around Ireland", then described 
the progress made in investigations in the open seas 
around Ireland since 1948 when the experimenta 
were initiated. Live salmon taken in commercial 
nete were tagged with the Lea hydrostetio tag and 
released at several places around the Irish coast, 
- Wexford (south-east coast) ; 
. Kerry (south-west ooast); Achil, Oo. 
Mayo (west coast) ; Streedagh, Co. Sligo (north-west 
coast) ; Portbraddan and Carrick-a-rede, Co. Antrim 
(north coast) and Carnlough, Co. Antrim (north-east 
coast). Altogether, 3,246 salmon and grilse were go 
tagged and 930 tags, or 28-6 per cent, were recovered. 
From Baginbun the predominant movement was 
westerly, but & small proportion: of fish moved east- 
wards and then northwards, two proceeding long 
distances, one to the River Fane on the east coast of 
Ireland and one +o the River Tay in Scotland more 
than eight hundred miles away. Movements from 
Rath were mainly to local rivers, but a few flah pro- 
oeeded'& hundred miles or more northwards up the 
weet coast. Most of the recaptures from Achill were 
made’ in rivers within fifty miles of the tagging 
stations, though some fish made long journeys to 
places on the north coast of Ireland and west coast 
of Scotland. Individual fish went to Rhyl in North 
Wales and to the Conon River on the east coast of 
Sootland. Movements from Streedagh were mainly 
to local rivers. In the stations on the north coast of 
Ireland the predominant movement was westwards 
towards the River Foyle. -A small proportion of fish, 
however, moved +0 the east coast of Ireland, to the 
west coast of Scotland and one even to the east coast 
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of Scotland. From Carnlough on the north-cast 
coast the movements were again predominantly 
towards the west, but there were substantial move- 
ments to the west coast of Scotland, and two fish 
travelled to-the east coast of Scotland, one to the 
River Tweed. 

As to the speeds of travel, the maximum apparens 
speed recorded was thirty-three miles a day, and . 
only ten fish out of the eight hundred or so for 
which information was available reached their destina- 
tions after travelling at speeds of twenty miles a day 
or more. 

Mr. Toner concluded that salmon approach the 
Trish coasts in a haphazard fashion, and only when 
they are close inshore do they make a definite search 
for the river of their origin. 

Mr. Arthur Swain, in his paper ‘Factors affecting 
the Downstream Migration of Salmon and Sea 
Trout”, pointed out that the ‘departure stimulus’ 
has always been associated with floods, but as long 
ago as 1926 H. O. Bull showed that this was not 
true, although Bull concluded that the initiation of 
the run of gmolte was associated with rainfall. 

For a number of years salmon and see trout, 
smolts and kelte have been caught and tagged in 
the River Coquet at Warkworth in Northumberland 
at & specially constructed set of traps. Data relating 
to the downstream movement of the smolts and the 
temperature of the water, eto., were collected during 
1952-57 inclusive. During these years many 
thousands of smolts were caught, a very high pro- 
portion in the hours of darkness, especially the first 
three or four hours. Few smolts were taken in March 
in the years 1953-56, when tho temperatures 
were low, but in 1957 during that month a mild - 
spell of weather resulted in & fairly large number of 
smolts being caught. As a rule, large numbers of 
smolts appeared from about the third week in April 
onwards, continuing well into May, and the numbers : 
generally began to fall off at the end of May or early 
une. 


Mr. Swain concluded that the migration of mmolta 
was clearly seasonable, but within the migration 
season it appeared that the immediate stimulus for 
migration is either & rise in temperature, or some 
factor associated with a rise in temperature, acting 
on fish which have attained the proper physiological 
condition. The stimulus which causes the kelta to 
move downstream, on the other hand, is clearly 
aasociated with floods, and the rate of flow an 


‘temperature, as in the case of smolts, stimulates 


them to move downstream. 


IONIZATION PHENOMENA 
IN GASES 


‘HE impressive history of rich contributions to 

the structure of contemporary physios presented 
by that branch concerned with the conduction of 
electricity in gases is well known. An indication of 
one reason why work in this field is at present in one 
of its more flourishing phases is contained in the 
name ‘gaseous electronics’. This is a recent fashion 
which—though perhaps offensive to’ some—does 
recognize the extent to which the advances of the 
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past decade or ao have depended on developments in 
refined ultra-high-frequency and high electronic 
instrumentation, very -high-vacuum gas-handling 
techniques, stable high-voltage sources and so on. 
Moreover, the actual exploitation of improved techni- 
cal facilities of this kind has been &ooelerated by 
several influences, notably the persisting need for 
more quantitative information on fundamental 
colligion processes, not only in laboratory discharge- 
physics but also in flelds such as ionospheric research 
and astrophysics, and also by the hope that studies of 
-the extreme conditions which exist in heavily loaded 
plasmas may assist ultimate achievement of controlled 
nuclear fusion. 

The present vigour of the fleld under review was 
amply demonstrated by the scope of the Third 
International Oonferenoe on Ionization Phenomena 
in Gases, arranged at Venice during June 11-15 
by the Società Italiana di Fisica, under the presidency 
of Prof. G. Pulvani. . This conference oontinued a 
series of biennial meetings initiated by A. von Engel 
at Oxford in 1958, followed by & meeting at Delft in 
1955. A total of some forty papers was ted 
in the general B80881008, and ninety in three parallel 
specialized sessions. Ib is thus obvious that the 
present review cannot do individual justice, since & 


mere catalogue of titles would consume much of the . 


available space. This account is, therefore, restricted 
to details of general-seasion reports, with some 
remarks on speoial-semsion papers, principally in 
connexion with fundamental collision processes and 
spark breakdown, together with a broad coverage of 
papers on very high temperature plasmas, pulsed 
discharges, and plasma theory, since these topics 
received special emphasis owing to their relevance 
to thermonuclear reactions. This selection, however, 
leaves unnoticed many important contributions, 
particularly the numerous papers on glows, electrode 
actions, counter and technical applications. 

After addresses of weloome by representatives of 
the several host organizations, the Conference opened 
with an invited paper by Prof. W. Lochte-Holtgreven 
(Kiel) on “The Emission of Spectral Lines from a 
Plasma". Characteristic of the well-known work of 
the Kiel school on heavily loaded arcs and other 
discharges has been the wide exploitation of spectro- 
scopic methods. Prof. Lochte-Holtgreven compared 
current theoretical interpretations of spectral lime- 
profiles with results of recent experimental work on 
lines of atomic hydrogen, helium I and helium II. 
There has been steady progress, during the past few 
years, towards better of the relative 
contributions of plasma electrons and (slower) 

ions to the shapes of the emitted linee. 


paper ; the sympathy and greetings of the Conference 
were telegraphed to Prof. Loeb, whose substantial 
contributions to discharge physics are well known. 


Atomic and lontc Colllsion Processes 

The general sessions opened with a paper by R. 
Varney (Bt. Louis) on “Tonixation of Gases by 
Poeitive-ion Impact”, in which, in continuance of 
earlier work, new resulte were reported on efficiencies 
and threshold energies of ionization by positive ions 
of alkali metals in various gases, obtained with 
apparatus of greatly improved sensitivity. J. Sayers 
(Birmingham) reviewed ionic » reaghana in gases, . 
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with special reference to work at Birmingham on 
electron recombination, in which—by & combination 
of Langmuir-probe and mass-spectrometer-probe 
techniqueg—the attempt is made to account for 
electron loms from an afterglow in terms of capture 
by the specific types of positive ion detected. 

Important results on photo-ionization cross-sections 
of gases and photoelectric-yields of solids; investi- 
gated by improved vacuum-ultravioles methods, 
have emerged from several laboratories in recent 
years. The work at Los Angeles described by G. L. 
Weissler included a number of new resulta, one 
point of particular interest being the high yields of 
photo-ionization found in several polystomioe—flve 
to ten times those typical of simpler gases. 

Some techniques of great elegance, including very 
sensitive optical-abeorption methods, have been 
developed at Westinghouse Laboratories, Pittaburgh, 


for studies of concentrations and interactions of ` 


excited and particularly metastable atoms; some 
new results were reported by A. V. Phelps. Other 
experiments, also of great beauty, were described by 
L. M. Branscomb (Washington), in & paper entitled 
"Photodetechment Studies of Negative long". In 
this work, a mass-analysed beam of negative ions is 
intensely illuminated by light selected by an inter- 
ference filter, the current of photo-detached electrons 
is measured, and cross-sections are derived. A 
related paper was that of V. Dukelaky (Moscow), on 

“Formation of Negative Lons and Atomio Structure” ; 
the existence of negative ions of many elementa 
was reported, the more stable forms often bemg 
molecular. An interesting problem is posed by the 
mechaniam of formation of the ion He- which, 
although of negative electron-affinity in its ground- 
state, has been shown by recent theoretical work to 
have a stable doubly-excited quartet state of long 


- life-time. 


Papers by R. L. F. Boyd and J. B. Hasted related 
to different aspecta of the substantial programme of 
collision studies and discharge investigations at’ 
University College, London. Apart from a general 
review, the first of these described a method of 
performing electrically the (Druyvesteyn) analysis of 
probe curves, which gives greatly improved accuracy 
in determinations of the energy distribution among 
the plasma electrons. The seoond paper described 
apparatus for collision studies—especially of ioniza- 
tion by positive ions, with simultaneous check by 
mass-spectrometer of the fragmentation products in 
the processes of ionization and 

A valuable paper, presented by L. Goldstein 
(Urbana) on “Charge Interactions in Gascous Dis- 


even in plasmas of low ion density. 


Spark Breakdown 


The subject of the mechanisms of 

was introduced in reviews by J. M. dverped) 
‘Recent Researches in Breakdown", and H. 
Raether (Hamburg), “Townsend and Streamer 
Mechanisms". Edi ee ee ee 
occupied by a uniform field consists of a rapid gro 
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of ionization by electron-impact, initiated by the 
acceleration of a single electran away from the 
cathode region (electron avalanche). The easential 
feature of the Townsend mechanism for building up 
thé current in the gap lies in the development of 
fresh avalanches, in rapidly moreasing numbers, as 
& result of the operation of one or more possible 
secondary processes, for example, emission of second- 
ary electrons from the cathode due to bombardment 
by positive ions. Though such mechanisms have 
long been recognized as affording an adequate 
explanation of sparking phenomena for low values 


recently severe difficulties existed at high values of 
that product. The streamer theory, associated with 
the names of Loeb, Meek, Raether, met such diffi- 
culties, at least qualitatively, by emphasizing the 
part played by photo-ionization of the gas and the 
distortion of the field produced by accumulated space- 
charges. However, an obviously unsatusfactory 
dichotomy persisted, with the employment of two 
widely differmg theories for high and low values of 
the product (pressure x gap-length), leaving more ar 
leas untreated a large and ill-defined intermediate 
region. The most recent work has led to the belief 
that objections to Townsend mechaniams in spark 
pag voltage have previously been over-estimated. 

e the subject is still very fluid, the vigour of 
current investigations encourages the hope that a 
comprehensive theory may be reached, possibly 


Several other laboratories which have been active 
in this work were represented at the Oonference. 
Thus, L. H. Fisher (New York), whose work on forma- 


tive time-lags has been very significant, reported 


further results on pre-sparking phenomens in gases 
in uniform and non-uniform fields. F. Llewellyn- 
Jones (Swansea), describing some recent investigations 
on mioro-aro dealt with breakdown 
mechanism and characteristics of a dis- 
charge such as that produced by the opening of an 
electrical contact ; this work has obvious technical 
i and also faces difficulties from the 
small-scale nature of the phenomena. Other work 
at Swandea was described by O. Grey-Morgan, under 
the title ‘Electrode Ionization Phenomena in 
Gases”. Detailed studies of the temporal relations 
of voltage, current and the mtensity and propagation- 
velocity of the luminosity in over-volted impulse- 
sperks were reported by J. K. Theobald (Los 
Alamos). 

The interpretation of the lightning-stroke—the 
extreme example of breakdown under oonditions in 
which (pressure x gap-length) 
tinuing to labora i 
the value of new observational material, obtamed by 
improved methods now available, was recognized 
from a paper by H. Norinder (Upsala) on “Some New 
Results on the Mechanism of Lightning Discharges”. 


experimen 
effort has been devoted to the breakdown processes 
in & gas subjected to an applied field at microwave 
frequencies. A laboratory which has been especially 
prominent in this respect ia that of 8. O. Brown 
(Cambridge, Maas.), who, under the title ‘Microwave 
Gas Discharge Breakdown in the Presence of Magnetic 
Fields", summarized the most rpoent results in this 
field. 
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«Arcs and Glows 

A number of general segsion papers were concerned 

with features of “aro and‘ glow discharges. D. J. 

Rose (Murray Hill), in à paper on secondary mechan- 
isms of the glow. discharge, described “in 

results on the relàtive contributions of two processes 


` 


‘of electron-ejection from molybdenum cathodes in 


hydrogen, deuterjum, and neon, namely, ejection by 
incident positive-ians and By photons. K. G. Emeleus 
(Belfast), in & paper with B. Love, gave an extended 
treatment of the-complex of phenomena involved in 
the claasification’ and stability of striations, and 
emphasized the y value of detailed spectroscopic 
study of the several forms observed. : 

Three major papers on arc-discharges were read. 
In the first, H. Maecker (Erlangen), under the title 
“General Description of Electric Arca and ite Applica- 
tion to some d.c."Typee", presented an amply illus- 
trated, review of the utilization of the electrical and 
spectral charactéristics of several forms of are channel, 
moluding uniform-cylindrical, free-burning (convec- 
tuon-stabilized), and high-ourrent forms. In the 


second paper, on: high-pressure discharges in gas 


tion-potentials ahd collision cross-sections, of tho 
atoms of a binary gas mixture. In the third paper, 
on "The Anode-Drop in Low-Pressure Discharges 
and High-Current Arcs”, K. H. Höcker (Stuttgart) 
distinguished the details of the processes of ion. . 
generation, supposed to be operative in the anode." 
region of these two discharge types. Ww" 

An interesting paper by A. E. Robson (Oxford); on 
the evaporating cathode and the Tanberg effect, was 
measurements of the evaporation-rate from the 
molten cathode of a metal arc, and the force of 
reaction produced on that electrode by the evaporat- 
ing atoms; these measurements have previously led 
to estimates of the velocities of the latter, which 
correspond to improbably high values for the tempera- 
ture at the cathode, around half a million degrees. 
The explanation now suggested for this so-called 
‘Tanberg effect’ is that the number of evaporating 
atoms has been greatly under-estimated, by neglect 
of the fact thatthe majority—typically 95 per cent— 
of those leaving the surface are scattered báok again 
by collisions in the cathode-layer. - 

Of the remaining papers on arc-discharges, space 
permite mention of only one, by H. Edele (Liverpool), 
CR. ata to Aro Tranaition n the Column and at the 

thode of a Hydrogen Di ", deecribi - 
menta by both MA ani Misses haud i 
niques, aimed at clarification of the complex processes ` -` 
involved in such transitional regions. 


High Temperature Plasma and Pulsed 
Discharges 


Contributions in this and allied sections showed that; - 


“work in many laboratories is centred on the problems ` - 


posed by the pinched discharge, in which constriction ` 
of a plasma column results from self-magnetio 
rigmal - Mea AME fold, described Saee ios 
o workers m imen 

with a toroidal discharge-tube. Taiana a rou s 
are found to be pulled in rather slowly by the pinch- ` 
effect, with the development of & central region of 
high preasure, from . which emerges a shock wave 
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traveling outward. - Within the shock-front the 
discharge passes in 8& narrow? irregu channel. 
Similar irregular helical channels in toroidal discharges 
were reported by T. K.: Allen (Harwell); during a 
long square current pulse (200 psed., 4,000 amp.), 
rotation of the helix about the t&roid-axis is indicated, 
at velocities 2-7 x 10* am./sea,,fm argon and neon. 
P. Reynolds (Harwell) rdportéd work with J. E. 
Allen, in which measurements of.electron- and ion- 
‘temperature were made by seYeral methods, using 
an apparatus similar to'that of; Ware; oscillatory 
currents of 15—20,000 amp. gave,ion-temperatures of 
. 5,000-40,000° K. A. N. Delib (Harwell) described 
the use of microwave noise inthe determination of 
plasma eleotron-temperatures ;"the noise at & wave- 
length of 8-5 mm. from & hydrogen discharge yielded 
electron-temperatures up to 2 x*40* °K. 

A highlight of the Conferenci:was the report of 
8. A. Colgate, of work on pint age ig ab 
deuterium, by a group at Livermore in the United 
States. These important in igations were made 
some years ago but have, drtunately, remained 
classified until recently. As in thé case of similar work 
done m the U.8.8.R., and reporféd by L Kurchatov 
at Harwell in 1956, copious b of neutrons were 
obtained, which, however, are not likely to have been 
of true thermonuclear origin. . The most significant 
results of the Livermore experiments leading to the 
latter conclusion are: (a) the neutrons arise in the 
temperature should be highest, (b) application of & 
small axial magnetic field quenches production 
of neutrons, (o) the deuterons óolliding to produce 
neutrons,-by the reaction *D, + "D, + "He, + m, 
have axial velocities to energies of 
200-800 kV. The mechanism for the 

uction of neutrons is that the pinched discharge 
unstable, the uniform column splitting into 
‘droplets’ along the axis of the tube, possibly leading 
to high axial electrio fields in which the deutertum 
ions are accelerated. Quenching of the yield of 
neutrons by the small magnotio field is then attributed 
to the effect of the fleld in limiting the axial instability. 

R. F. Post (Livermore), in & paper on probleme of 


research into controlled fusion, amplifíed and revised ` 


the useful appreciation he contributed to “Reviews 
of Modern Physiog” in 1956. The results of his latest 


peper. 

R. J. Bickerton (Harwell) described theoretical 
snd experimental work on the effect of a stabilixing 
magnetio fleld on & toroidal discharge. Theoretically, 
limited regions of current and magnetic fleld are 
expected, over which the discharge should be stable, 
without the pinch-effect being seriously modified by 
pulsed currente and fields, more or leas support the 
theory, and ionic- and electron-temperatures of order 
500,000° K. have been estimated. 
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Later in the Conferenoe, three further papers on 
condenser discharge work were presented. The first 
was by K. Siegbahn (Upsala), who reported detection 
of neutrons in & 60-uF., 50-kV. discharge in deuterium. 
The other two: papers, by 8. Curran and K. W. Allen, 
related to work at Aldermaston, employing & circular 
arrangement of 144 condensers, connected by short 
leads to & centrally placed discharge-tube. Novel 
features, however, were the use of a separate triggered 
gap on each of the condensers used, and the lica- 
tion of a pre-ionixing pulso to the gas m the di 
tube. Pulses of up to 10* neutrons were obtained, 
and it may well be that the mechanism of production 
of these was different from that suggested by Colgate, 
since the yield of neutrons was found to be much lees 
sensitive to concentration of ni impurity and 
to an axial io field. A paper by P. O. Thone- 
mann and A. Gibson (Harwell) discussed the produc- 
tion of run-away electrons in toroidal disc 
With a stabilizing axial magnetio field of 1,000 gauss, 
such electrons were detected -by the X-rays they 
produced ; the of the electrons was estimated 
to be 25-80 kV., and the yield approximately one- 
sixth of that expected from elementary theory. 
H. Dreioer (Los Alamosa) also discussed the run-away 
electron phenomena from a theoretical point of 
view. " 

M. O'Day (Cambridge, Mass.) reported work with 
W. G. Chace and E. W. Cullington on the explosion 
of wires by discharges from heavy condensers. 
Instrumentation, under the conditions of extreme 
interference which necessarily exist, presents much 
diffculty, and the equipment installed is probably aa 
advanced, as regards design and screening, as any 
yet devised. An impedance match was achieved 
between the bank of condensers and the wire speci- 
men. No’ pinch-effects had been observed in either 
solid or vapour, but it was hoped that these would be 
found on further increasing the rate of increase of 
current. 


Plasma Theory 


The papers presented on plasma theory covered an 
extremely wide field, extendmg from studies of 
distribution functions, to calculations concerning the 
i In the first 
soesion, M. Delcroix (Paris) discussed the work of a 
group at the Hoole Normale Supérieure, leading to an 
expreasion of the velocity distribution function in a 
lightly ionized gas as a series of eigenfunctions of the 
collision operator. H. Schirmer (Berlin) gave a 
detailed account of the calculation of the electrical 
conductivity of & partially ionized gas, with special 
reference to a high-pressure xenon discharge, which 
was used to check the caloulations. R. J&noel and 
T. Kahan (Paris) discussed, in two papers, tho 
distribution function for a partially ionized gas 
subjected to electric and steady magnetio 
fields, and also the blems of wave-propagation in 
such & plasma. G. itx (Aachen) gave an acoounb 
of a method of solving the energy-balance equation 
for a cylindrical plasms channel, in which the thermal 
and electrical conductivities are known functions of 
temperature. ` 

The second session, which was mainly concerned 
with the fundamentals of plasma stability, was opened 
by M. Kruskal (Princeton), well known for his pioneer 
work with Schwarzschild on the stability of a pinched 
discharge. Two papers were presented, both con- 
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cerned with invarianta of motion in ionized gases. 


The first dealt with the spiralling of charged particles 
of amall ratio (e) of mass to charge. doge 


energy principle for examining 
the stability of a discharge channel of more general 


application than the customary ‘normal-mode’ 


ap 

group at Góttingen, L. Biermann, K. Hain, R. 
Lust and A. Sohlüter, also reported a detailed study 
of the problems of hydromagnetio stability. r4 
addition, a novel method of heating a plasma was 
pro in which an isolated mass of ionized gas is 


subjected to a oyolioally varying magnetio field. 
Arguments 


based on ion of energy show 
that the temperature of the plasma is thereby 
raised. 

A paper by M. Rosenbluth (San Diego) was one of ~ 
several theoretical studies concerned with the stability 
of the pinched discharge, one’ of which hag been 
mentioned earlier. Rosenbluth treated the problem 
of & cylindrical discharge with axial magnetio fleld 
and conducting boundary, and gave conditions for 
stable operation. H. L. Jordan (Aachen) also discussed 
the stability of pinched discharges. 

In the final session, the same topic was treated by 
R. J. Tayler (Harwell), who gave the resulta of 
‘normal mode’ calculations of stability in pinched 
discharges. For a system in which the current is 
confined to the surface of a cylindrical column of 
gas, he showed that no stability is possible for the 
first-order ‘mode’ for any external magnetio fleld if 
the discharge tube has an insulating wall With a 
conducting boundary of not too great a radius, 
image forces can remove the residual instability, so 
that complete stability is possible. For the more 
general case of a volume distribution of current the 
situation is complex, but complete stability is not 


very likely. 

W. B. Thompson (Harwell) considered the transi- 
tion between low-current discharges controlled by 
diffusion and the high-current pinched 
H. Margenau (New Haven) presented a paper on the 
conductivity of plasmas with respect to microwaves 
in which the distribution function was assumed to 
have one of several simple forms and was perturbed 
only slightly by the microwave fleld. He also reported 
work with D. O. Kelly on power absorption from 
microwaves at the cyclotron resonance by electrons 
of low energy in a discharge. From the half-width 
of the resonance curve the collision frequency could 


ee 

were presented by J. G. Linhart 
A Qul D. O. de Packh (Washingbon) on the 
problems arising in the production of electron beams 
with neutralired first discussed by 

Bennett! and Budker*. In the first paper by- Lin- 
hart the theory of the production of such beams 
was considered. In the second, read by A. O. Kolb, 
the possibility of additional focusmg of electrons 
by external magnetic fields was taken into account, 
leading to a reduction in the stabilizmg proton- 
core ‘and to conditions which are rather easier to 
realize in practice. 

Two general addreases remain to be mentioned. 
These were by Prof. V. Gori (Rome) and Dr. A. von 
Engel (Oxford), and took the farm of tributes to the 
life and work of the late Prof. Giorgio Valle. 
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The sucoees of the Venice meeting lay largely in 
the presentation, in many of the papers,’ of much 
really new material and in the evidence thus provided 
of intense activity on a wide front. The next con- 
ferenóe of the series is to be held in Upsala in 1959. 

W. R. 8. GARTON 
R. LATHAM 
1 Bennett, W. H., Phys. Res., 45, 890 (1934). 
1 Budker, G. J., Cern Symporium Proc., 1, 08 (1956). 
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DUTCH-NORWEGIAN JOINT 


ESTABLISHMENT FOR NUCLEAR 


ENERGY RESEARCH 
REPORT FOR 1955-56 


HE Joint Establishment for Nuclear Energy 

Research (J.E.N.E.R.), situated near Oslo and 
operated jointly by the Norwegian Institutt for 
Atomenergi (IFA) and the Dutch Stichting Reactor 
Centrum Nederland (RCN) through & commission 
consisting of three Dutch and’ three N 
members, has recently issued ita fifth annual report*, 
covering the. period. cvm daly 71) 1955, to June 80, 
1956. 

The natural-cranium reactor, JEEP, which is 
moderated and oooled with heavy water and has now 
been in operation for nearly five years, is the main 
Piece of research equipment at the Establishment. 
Ita total energy release during the period under 
review was about 70 MW.-days, compared “with ` 
50 MW.-days for 1954-55. The reactor had a major 
shui-down during February 26-March 12, 1950, for 
the installation of a new heat-exchanger, the final 
stage in the introduction of a new -cooling system. 
This heat-exchanger, which transfers the heat from 
heavy to ordinary water, has five times the surface 
area of the old exchanger, and the ordinary water is 
ciroulated from it through a cascade-type cooling 
tower to a reserve tank. With the new oooling 
system the reactor may be operated at a much higher 
power-level than previously, and, in addition, the 
operation is entirely independent of the prevailing 
weather conditions. The fuel elements were i 
twioe, during August 1955 and Maroh 1956, and the 
inside of the reactor tank once, during August 1955 ; 
their conditions were found to be satisfactory and no 
replacements were made. ; i 
. During the the number of shipments of radio- 
isotopes fom dhs Establishment totalled 614, only 
a small increase on the previous year’s total of 579. 
The shipments were mainly to Norway, Sweden, Den- 
mark and Holland. An additional 204 irradiations 
were made for use within the Establishment. Although 
the demand for radioisotopes is steadily increasing, 
no increase in production can be expected until the 
completion of the construction of the new buildings, 
for which plans have already been made. The report 
includes a list’ of the various isotopes produced, the 
number of shipments and their dessmations, and 
the main fields of application. 

New research equipment has- been installed in 
both the metallurgy ahd physics laboratories, where 
a wide range of experimental work is being carried 


* Fifth Annual iJ 1965-June 1966, of the Duteh-Nor- 
Tian a Em cay esate rE aes 
. Joins Betablishment for Nuolear Research, 1057.) 
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out. For coasting uranium, a high-frequency (450 
ke./s.) induction high-vacuum furnace -supplying 
22 kW. has been constructed, and metal 

weighing 1-2 kgm. can now be melted and cast under 
a preemure of about 2 x 10-' mm. of mercury. Since 
uranium exhibite dimensional instability, both on 
thermal and under irradiation, a thermal 
cycling furnace has been built for the study of the 
behaviour of the metal under cycling conditions. 
The instability is known to be dependent upon the 
degree and type of preferred orientation, and a series 
orientation 


cerned with the circular polarization of capture 
gamma-rays, and the gamma-rays emitted by flasion 
fragments. The series of photo-nuclear reaction 
studies at Det Norske Radiumhospital using the 
betatron has been continued. 

In the Chemistry Division, in addition to routine 
chemioal and spectrographical analyses, the recovery 
of cwaium-137 from flasion products by oo-preoipita- 
tion with ammonium aluminium sulphate is 


"epo UE NIETO 
Mie a e a csi eara 
indirectly with the Halden boiling-water reactor 
Project, which was referred to in the report for 
1954-55 (see Nature, 178, 1220; 1950).. In 1956 the 
Project received the official approval of the Nor- 
wegian Parliament, and the work is now well advanced. 
The reactor will be finanoed and built under the 
auspicea of the Institubé for Atomenergi, but the 
design and planning are to be carried out by the 
Establishment. Many of the mechanical componenta 
will be produced by Norwegian firms, and negotiations 
are steted to be in progrees with the United Kingdom 
Atomic Energy Authority and with the United States 
Government for the supply of the uranium fuel and 
heavy water, respectively. The reactor will be fuelled 
by seven tons of uranium distributed in a hexagonal 
lattice with a maximum of 825 fuel elements. The 
amount of heavy water needed as moderator and 
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the reactor courses given at the Establishment ; „of 
personnel and accounts; of the numerous 
meetings and conferences at which the Establish- 
ment was represented ; and of the thirty-seven guest 
scientists representing twelve different nations who 
worked at the Establishment during par& or the 
whole of the period covered by the annual report. 


THE BRISTOL MUSEUM 
^' REPORT FOR 1956 


HE annual report* of the City of Bristol Museum 

is, as one has come over the years to expect, & 
well-produced, readable and stimulating publication 
réflecting the activities of one of Britain’s outstanding 
provincial museums. Putting first things first, it 
deals with the of committee and staff, 
with changes of persons and of posta, with new recruits 
and with degrees awarded, winding up with & gracious 
recognition of long services rendered—retireaments 
after 22, 22 and 26 years—a loyalty accorded and 
therefore clearly inspired. A novel post filled during 
the year is that of assistant curator in conservation, 
which called naturally for acoommodation and equip- 
ment, & special laboratory and an iron treatment 
room: This is surely a realization of the best and 


moet up-to-date in the museum tradition reflected 


in Dr. H. J. Plenderleith's recently published and 
remarkable text-book (see Nawre, 179, 280; 1957). 
In another field Bristol Museum continues to lead, 
namely, in its public education services, which achieve 
great things, not only among adults and school- 
o lis arses DOC Er eee seit o dee ous 
societies and clube, but also among museum men and 
educationists from elsewhere, who seek 
experience and inspiration to transplant to their own 
‘institutions. Work continues on the permanent 
exhibits, inevitably oalling for improvement and 
re-identification as research adds to the general field 
of knowledge, and the fact that half the report is 
devoted to a list of ‘acceasiong indicates both the 
lively outlook of the director and curators of Depart- 
ments and the appeal the Museum exerts upon ite 


supporters. 
Temporary exhibitions, which do so much to enliven 
and attract, numbered no leas than fifteen. Among the 
special features which PGC a ae 
Increasing success is the ‘exhibit of the month’, 
atiak the oly archivist has added quarterly sEV.. 
tions of Bristol playbills, concert notices, news-sheeta 
of royal visits and so on, while the city librarian hag 
provided material dealing with a local figure, the 
boy-poet Chatterton. The Museum finds a ready 
demand for its Quarterly Bulletin and for leaflete 
describing summer walks—which have an embarras- 
sing success—and winter lectures. The list of oon- 
ferences, together with their home porta, is a most 
impressive one. Yet, with all.these varied offermgs 
to a public seven days each week, the staff has time 
to serve on & wide range of local and national com- 
mittees and to conduct research and to publish the 
ee ee d ap 
This is & full report betokening, on the part of 
concerned, & full and doubtless satisfying life. 
D. A. ALLAN 
and Conner of ME The ity 


Museum: Report of 
Coal Ge Ge eiod Sl December 1066. Pp PPP plat. 
(Bristol : ty Museum, 1957.) n.p. 
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. DEFENCE MECHANISM OF PLANTS AGAINST FUNGI 


Fungistatic Properties of Apple Leaf Wax 


ANY workers have reported the occurrence in 

plants of antifungal agents which may can- 
tribute towards the natural ability of the plants to 
resist infection by fungi. Giliver! found that 
macerates of many plants could inhibit spore 
germination, while Topps and Wain” have recently 
substantiated the early findings of Brown that the 
intact leaves of some species of plante yield small 


i . Spencer, Topps and Wain" 
have also detected the presence, in exudates of the 
stem and root of Viota faba, of an antifungal sub- 
stance, phenolio in character, which, they suggest, 
is produced in response to & wounding stimulus. 
Buxton‘ has shown that some pes root exudates are 
active against Fusarium oxysporum, and Turner! has 
reported that the sap of seedling oat leaves contains 
an inhibitor of OpMobolus graminis. Protooateahuio 
acid has been linked with the resissenoe to disease of 
onion varieties’, while Virtanen and his co-workers’ 
have isolated a fungitoxio compound, 2(3)-bens- 
oxazoline, from cereal have also 
been made of the association of chlorogenic acid and- 
Phenolics with the disease resistance of varieties of 
potato, wheat and linseed. 

The natural defensive mechanism of apple leaves 
and fruits has also received attention. Zschokke, as 
early as 1897, considered that any resistance of apple 
fruits to fungus infection was due to chemical sub- 
stances and not to mechanical protection afforded by 
the cuticle. Laser, Wiltehire and Johnstone reported 
from Long Ashton a correlation between the resistance 
of apple leaves and the toxicity of sap to 
scab spores. Kirkham and Flood’ at East Malling 
have recently shown that compounds of the chloro- 
genic said type are involved in the natural protection 
of apple shoots from scab. 

We have examined the leaf wax of apple and other 
species, since this may be expected to form the first 
barrier to infection. The waxy material was obtained 
by washing leaves with ether &5 room temperature. 
On extraction of the ether solutions with dilute alkal: 
(1 per cent potassium hydroxide or 1 per cent sodium 
bicarbonate followed by 1 per cent potassium 
hydroxide solution) appreciable quantities of acidio 
materials were obtained. These were then separated 
into fractions tially soluble in ether (‘ether- 
soluble acids’) or water (‘water-soluble acids’). The 
remaining waxy material was steam-distilled to give 
the volatile, non-acidic constituents, and the residual 
resin was fractionated by the addition of acetone to 
a concentrated ether solution to obtain the ‘true wax’ 
(acetone-insoluble) and ‘oil’ (acetone-soluble) oom- 
ponents (see Table 1). 

The. apple leaf waxes and their constituents’ were 
examined for their ability to inhibit the germimation 
of the conidia of mildew (Podosphaera leucotricha). 
Healthy detached leaves of the mildew-susceptible 
. MM 104 le rootetook were lightly sprayed with 
an. ether or dipped in'a water solution, con- 
taming 0-075 per cent of the material under test. 
Provided the leaves were not too young, no damage 
regulted from the ether treatmefis; the amount of 


Table 1. OoMPOSITION OF APPLE LEAF Wat, 1057 
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material deposited was of the order of 40 pgm./sq. cm. 
A small amount of wetter was added to the aqueous 
solutions to ensure adequate wetting of the leaves ; 
the amount of acidic material left on the leaf tissue 
after drying was judged to be about 6—8 ugm./sq. om. 
The leaves were then dusted with mildew conidia 
taken from infected rootstocks or orchard trees and, 
with their petioles immersed in water, were incubated 
for 48 hr. at 20° Ó. and relative humidity about 
80 per cent. The spores were recovered from the 
leaves on cellulose acetate films’, stained with 1 per 
cent aqueous safranin and examined for percentage 
germination (see Table 2). 

The outstanding feature of the analytical resulta ia 
the high proportion in the leaf waxes of materials 
extractable by dilute alkali. The ether-soluble acids 
obtained from the Worcester and Cox leaves collected. 
in 1956 were subjected by Dr. O: Q. Whiting to paper 
chromatography using & benzyl aloohol isopropyl 
alooholtertiary butyl alooholformic acid—water 
mixture. The main acidic spot (Rr = 0-82) showed 
some fiuorescence which was rather stronger with 


* not determined 


Table 2. 
Ox MM 104 APPLE WITH FRAOTIONB oF APPLE 
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COLTON OF MILDEW CONIDIA ON LEAVES ^ 
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ammonia and gave positive reactions with the fol- 
lowing reagenta: ferric chloride (reddish-purple, 
brown on exposure to ammonia), ferric chloride- 
potassium. ferricyanide (strong blue colour), alkaline 
potassium. (yellow colour), diazotized 

p-nitraniline (strong reaction, orange) and ammoniacal 
Aver nitrate (reduced). These properties are very 
similar to those of the phenolic compound detected 
in exudates of V4oia faba by Spencer, Topps and 
Wain. 

Elution of the Cox ether-soluble acids from a silica 
gel column with chloroform and chloroform—tertiary 
butyl aloohol mixtures gave two main components : 
& phenolic material and & strongly acidio substance 
which gave a bright blue fluorescence with ammonia, 
reduced silver nitrate weakly and gave no reaction 
with diazotized p-nitraniline. A small amount of the 
Te ee ee 
melting ab 123-127° C 

Measurements of loaf surface area permitted an 
^aeemament to be made of the intensity of wax 
formation on the leaves. Young leaves showed about 
50 ugm. of waxy material per sq. om, with an 
indication of a heavier deposition on the Worcester 
than on the Cox leaves. Later in the season lower 
fluctuating values were obtained. 

The biological resulta show that the Worcester and 
Cox leaf waxes, and some of their fractions, when 
Sprayed on to mildew-susceptible leaves bring about 
& reduction in the germmation of apple mildew 
conidia. The most striking fungistatio effect is shown 
by the ether-soluble acidio material extracted fram the 
leaf waxes by dilute potash. The toxicity of this 
fraction was algo shown in teste with Botrytis fabae ; 
deposita of the acids on broad bean leaves entirely 
Eds the formation of fungus lesions. 


No. 4590 


J. T. MARTIN 
a R. F. Barr 
R. T. Busoni 
1 Hlirer, K., Ann. Appl. Biol., 34, 136 (1947). 
“Topps, J ag Wati, R. D Neturi; 179, 652 (1957). 
* Spencer, , Topps, J. HL, and Wain, R. L., Naiwre, 179, 651 


Virtanen, A L, Hietall, 
Bao, 143 (1000). 
pem D. B sod Flood. 4. B., Nature 
* Bennett Ug G. 
Hes. Bes. It Teas) 121 (1 


178, 422 (1956). 
L., Ann. Rep. Long Ashton 


Solubilization of Copper by Leaves and 
Water-soluble Acids from Leaf Wax 


Barker and Gimingham! in:1011 put forward three 
possible mechanisms of the fungicidal action of 
Bordeaux mixture on plant surfaces. One postulated 
that solubilization of copper was effected by secretions 
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Table 1. 


COPPER DIMSOLYND FEROX DOXDMAUX AED BURGUEDY 
Darosrrs BY LEAYES 








of the fungus, and another, that the host plant itself 
played a part in the liberation of copper from the 
insoluble spray deposit. These possibilities were 
examined by later workers, notably MoCallan and 
Wileoxon* and Wain and Wilkinson’, and the theory 
involving the action of secretions of the fungus 
received support. In their examination of the effect 
of the host plant, Wain and Wilkinson found that 
runner bean leaves released copper from Bordeaux 
mixture, but they considered their experiments 
suspect because of interference from exuded sap and 
bacterial contamination. Curtis‘ has shown that the 
guttation fluids of plante solubilize copper from 
Bordeaux mixture, while Yarwood* haa concluded 
that the plant may enhance the effectiveness of this 
fungicide. 

We have determined the solubilization of copper 
from dry deposits of 10 : 12-6 : 100 Bordeaux mixture 
and 10:11:4:100 Burgundy mixture on different 
leaves. The upper surfaces of healthy, uninjured 
leaves of area 10-20 sq. am. were sprayed with the - 
fungicides to the point of run-off and allowed to dry 
overnight. The leaves were then detached and their 
petioles immersed in paraffin wax to prevent sap 
exudation and to maintain leaf turgidity. Hach leaf 
was placed in & Petri dish, weighted with a glass 
triangle, 30 ml. of glass-distilled water were added, 
and the dish was gently agitated for 17 hr. at 25° C 
The liquid was centrifuged to remove any solids in 

ion and its copper content determined’ (peo 
Table 1). 

Other testa were made using the water-soluble acids 
seperated from leaf waxes as described in the previous 
action. Burgundy mixture was sprayed on to Petri 
dishes and allowed to dry. Water solutions of the 
acids (concentrations 0-02-0-10 per cent: pH 4-3- 
3-4) were added and the dishes were agitated as 
before. The liquids were recovered free from gus- 
pended matter and analysed for copper content (see 
Table 2). - 

An excess of insoluble fungicide was present at the 
end of each test, and on no occasion did bacterial 
contamination occur. On some occasions minor leaf 
damage resulted in abnormally high values for dis- 
solved copper and these are not reported. Oom- 
parable teste with the leaves and water-soluble acids 
showed that only slight solubilization of oo 
oocurred from deposita of cupric oxide. No solubil- 


Table 2 METRO TRON. DURGUNT T DEFORE PT. WATER: 
SOLUBLE ACIDS ANPARATED FROM LBAF W. 











5-5 IU 
5 6,105,25,3 
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izing effect was obtained in tests using the ether- 
soluble acidic fraction of apple or laurel leaf wax. 
The results show that leaves and the water-soluble 

acids associated with leaf waxes are capable of 
solubilizing copper from Bordeaux or Burgundy 
Spray deposite. These fungicides exert their toxic 
effect by virtue of the liberation of copper in solution. 
Although solubilization of copper is dn to regulb 
from the action of spore suspensions containing a 
million or go spores per ml., it is diffloult to believe 
that the exudates of spores occurring naturally on 
leaf surfaces can exert a si t effect. The con- 
clusion is reached that the host plant, through the 
influence of acidic material associated with ite wax, 
plays the primary part in bringing about the fungi- 
toxic action of Bordeaux or Burgundy mixture. 

J. T. MARTIN 

E. Soxmns 


1 Barker, B. T. P., and Grmingham, O. T., J. Agno. Sa , 4, 76 (1911). 
* MoQallan, 8. HL A., and Wllooron, F., Contr. Boyes Thompson Inst., 
* Wain, B. L., and Wilkinson, H. H., Ann, Appl, Piol., 80, 379 (1048). 
* Oartis, H. O., Phytopeth. , 84, 106 (1044). 

* Yarwood, O. H., PAyopeth., 88, 1146 (1943). 

* Bomers, H., and Garraway, J. L., Chem. and Indust., 305 (1057). 


Sorption of Copper from Burgundy Mixture 
by Leaves 

Lanes ei ai.' found that when Bordesux mixture 
deposits had been present on potato leaves for three 
weeks a significant amount of copper was retained by 
the leaves after exhaustive acid washing, although 
Ho sorption, could be detected from fresh deposita. 
Smith e£ al.1 and Hammar? have also shown that part 
of a copper spray deposit is not removed by acid 

. This matter has been re-examined, since a 
significant degree of sorption of copper by leaves may 
reduce the fungitoxicity of the spray deposit. . 

Burgundy mixtures (prepared from equimolar 
solutions of copper sulphate and sodium carbonate) 
of 0-25 and 1-25 per cent copper oontent were placed 
in 5-ul droplets, each containing 8-10 or 40—50 ugm. 
copper, on the under surface of broad bean leaves. 
When the deposite had dried the leaves were removed 
from the plant and immersed, with gentle agitation. 
in 3 N hydrochloric aoid for 0-5, 1 or 2 min. and in 
0-1 N hydrochloric acid for 1, 2 or 5 min. The leaves 
were then well washed with water before acid digestion 
and copper andlysis*. 

The copper remaining on the leaf after these 
washing processes amounted to approximately 0-08 
ugm. per droplet and was uninfluenced by the period 
the deposit had remained on the leaf (up to 3 weeks) 
or by the concentration of Burgundy mixture used. 
The copper sorbed from total deposite of 150-200 and 
750-1,000 ugm. copper per leaf was leas than the 
naturally occurring copper present in the leaf. 








Table 1. Oorraz SORBED zox BURGUNDY MIXTURA BY BROAD 
AA Washing procedure ea a iet 
Upper 0 TN hydroohlorio &old, 0-16 

0 d P hydrochloric acid, 010. 
Under s y hydrochloric acid, 0-03, 0-08, 0-02, 0-05 
Under 0 oJ r hydrochlorie aod, 0 07, 0 08, 0-09 
. 
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Fig. L. Under surface of broad 


cian eae Ure decia 


A confirmatory experiment was carried out using 
-04. Irradiated copper foil was dissolved in 
sohada acid, the sulphate was precipitated in 
alcohol, dissolved in water and added to equimolar 
sodium carbonate to give & copper concentration of 
0-25 per cent. Droplets of 5 ul, each containing 
8-10 ugm. copper, were applied to bean leaves. The 
Copper sorbed after the dried deposit had been on 
the leaf for 4 hr. was determmed by radio-amay of 
acid digesta (see Table 1). 

The resulte confirm the values obtained by chemical 
analysis ; the small amount of copper sorbed resisted 
the action of 3 N hydrochloric acid. An equivalent 
Burgundy deposit on glass was completely removed 
in 20 sec. by 0-1 N hydrochloric acid. Autoradio- 
graphs of the acid-washed leaves showed spote of the 
same size as the applied deposits, indicating that 
copper was not redistributed on the leaf by the acid 
washing. The upper surface of the leaf showed & 
similar capacity for sorption of copper. 

To determine whether the sorbed copper was fungi- 
cidally active, a modification’ of Morgan’s bioassay 
technique’ was used. Spores of Botrytis fabae Bardifia 
were dusted on to the under surface of bean leaves ; 


bean loaf 
(0 -000 


inhibition of 
ay ee 





2. Under surface of broad bean leaf ta of 
S es fo inhlbidon of eon fo 3y o 
acid for 30 ode 1 icon ere Ea i on, (0-02 mcm 
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the spore density on the leaf was 500—-1,500 spores/ 
sq. mm. Afer incubation in a water-saturated 
atmosphere at 21° C. for 16 hr. the surface of the 
leaf waa completely covered by lesions. On treating 
leaves with Sul droplets of Burgundy mixture 
(0-25 per cent copper); lesion-free areas, of dimensions 
identical those of the deposits, were produced. 
The most dilute Burgundy mixture (0-00012 per cent 
copper) that would inhibit lesion formation oonteined 
0:006 + 0-002 pgm. copper per 5 pl droplet (Fig. 1). 
Leaves that had been treated with Burgundy 
mixture and acid washed as described above were 
also subjected to the fungus infection test. Without 
ion, lesions formed over the whole leaf surface 

. 2). No fungitoxio action of the sorbed copper 

ug egens peru c is eee id 
leaf in amounts up to fifteen times greater than the 
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amount of copper is sorbed from a Burgundy deposit 
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by bonn. loaves and that thir copper is fungioidally 
evidence suggesta that 
Wis eoppd i» ederbod om tho suo rat than 
into the leaf and that the sorption occurs 

while the fungicide depoait is drying. 

We are indebted to Mr. O. P. Lloyd-Jones for 
carrying out the radioassays and +o Mr. N. G. Morgan 
for advice on the bioassay technique. 

d E. Sommas 

D. V. Riaexonp 
Department of Agriculture and Horticulture, 
University of Bristol, 
Long Ashton Research Station. 


M GU mds , and Patterson, J. B. R., Ann. Appl. Diol., 


BOO ob) Reuther, W., and Specht, A. W., Pham Physiol., 28, 
(1050). 


* Hammar, EL H., Pleni Physiol, 81, 256 (1956). 
į Somers, H, Pa ATAT, J. L., Chem. end Indust., 596 (1967). 
* Morgan, N. G ., petrato oommnieation. 
* Morgan, N. G. }., Ann. Rep. Long Ashton Res. Sta. for 1964, 99 (1963). 


ADDITIONAL PURINE COMPOUNDS IN THE VENOM 
..— OF THE TIGER SNAKE (NOTECHIS SCUTATUS) 


By HAZEL M. DOERY 


t 


ISCHER and Dorfel!, and Doery!, have identified 

adenosine, adenosine 8’-phosphate and a guanine 
compound in smake venoms. In this communication, 
which supplements the earlier report’, the guanine 
“compound and two additional purines are identified 
in the venom of Notechis souiaius as EE 
inosine and hypoxanthine, 

The preparation of the venom and the paper 
chromatography techniques in use were the same as 
those described earlier. In the course of some chemical 
fractionations of the venom of Notechés scuiaiws, an 
ultra-fll&rate of the aqueous solution of the venom 
was using & membrane similar to that 
described by Wilson and Holiday’. The ultra-filtrate 
dried from the frozen state. Solutions of ultra-filtrate 
_ dialysate were applied to Whatman No. 1 filter paper 
and run in n-butanol-water for 16-60 hr. at roam 
. temperature (20-24^ O.). Purine spots were eluted 
Wi Suelo’ was, dried from the frozen state and 

oe treated as- follows: (a) 

as above; (b) further portions, 
died in 0:2 N hydrochloric acid and 1 N 


sodium hydroxide, were exammed in a Unicam. 


photometer between 220 and 800 mp (Table 


spectro 
1); (e) the remaining portions were hydrolysed in. 


1 N hydrochloric acid ab 100° C. for 1 hr., and the 
products dried. The hydrolysed eluates were 
examined both chromatographically in n-butanol- 
water or isopropanol-hydrochloric acid, and in the 
spectrophotometer as above (Table 1). Nuoleio acid 
hydrolysed in 1 N hydrochloric acid for 1 hr. at 
100° C. provided markers for adenine and guanine. 
By longer development in n-butanolwater, two 
zones, each of which was previously considered to be 
are now shown to be com 
- The five purine compounds are identified. in ultra- 
filtrate dialysate (Fig. 1) in order from the origin as: 


Commonwealth Serum Laboratories, Parkville, N.2, Victoria, Australia T 


(1) adenosine 8’-phosphate; (2) guanosine; (8) 
inosine ; (4) adenosine; (5) hypoxanthine; (2) and 
(8) being resolved completely only after 60-hr. 
development. Ohramatography of the hydrolysates 
of the eluted compounds (1), (2) and (4) (Fig. 2) 
identifies the base of compounds (1) and (4) as 
adenine and (2) as supporting the con- 
clusion that compounds (1), (2) and (4) are adenosine 
3’-phosphate, guanosine and respectively. 
Finally, the hydrolysate of eluted compound (3) and 
the eluate of compound (5), both before and after 
hydrolysis, have the same Rp value as hypoxanthine 
(Fig. 8), which oonflrms the identity of compounds 
(8) and (5) as inosine and hypoxanthine, respectively. 

The data on eluates from chromato- 
grams (Table 1) further support the identification of 
guanosine, inosine and hypoxanthine. 

The ultra-filtrate dialysate, a protein-free source 
of all the purine compounds in the venom, provided 
a concentration of those compounds 2-10 times that 
found in the previous fractions’, and was more 
readily available for the present study. In the 
earlier investigation’, three purine compounds were 
separated with the solvent n-butanol-water, and 
Table 1. 
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(e) a xanthine ; o) ultra 


“filtrate dialysate ; 
inosine ; te) guanosine ; (D uice 


identafled by appropriate markers by characteristic 


-fluorescence and absorption maxima as adenosine, 
adenosine 3’-phosphate and a guanine compound. , 


Protein material- remained at the origin together 
with adenosine 8’-phosphate. Further, using the 
solvent sodium dihydrogen phosphate-soamyl alco- 


hol, three purine compounds were separated from. 
protein material, and two of these were identified as , 


adenosine and adenomne 3’-phosphate. When an 
eluate of the third compound showed an absorption 
maximum near 240 my, ıt was aseumed to be the 
guanine compound. This has now been identifled as 
inosine, which alone of the five compounds moves a8 & 


single component in sodium dihydrogen phosphate— 
isoamyl alcohol. The zones of adenosine and hypo- 


a mand MVP n eer 
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xanthine overlap, as do those of adenosine 38’-phos- 
phate and guanosine. Thus, the unsuitability of 
sodium dihydrogen phosphate—isoamyl alcohol as a 
solvent for the separation of the five compounds, 
which are completely resolved by longer development 
in n-butanol-water, is now evident. 

Subsequent to the above examination, an extract 
of the venom of eight tiger snakes ‘milked’ directly 
into 8 per cent perchloric acid was examined. The 
supernatent and washings from the resulting protein 
precipitate were neutralized with 2 N potassium 
hydroxide, and the insoluble potassium perchlorate 
removed by centrifuging. The supernatant was dried 
from the frozen state and chromatographed m 
n-butenol-water. Adenosine, adenosine 8’-phosphate 
and guanosine were clearly identified, & slight trace 
only of inosine was detected, while hypoxanthine 
was absent. 





Fig. 3 Sotvent: gh oont (YIT) ad vae A E descending. 
(s) olmate compound (5); (b) hydrolysate eluate (5); 
(e) hyporanthine ; in hydrolysate elnate compound (3) 


The venom in which inosine and hypoxanthine 
were identifled was a portion of a pooled batch con- 
stitutmg some thousands of venom ‘milkings’. While 
these two substances may have arisen from adenosine 
by enzymic action durmg protracted drying of the 
venom, conclusive proof of this point is beyond the 
scope of this investigation. 

The earler arguments favouring the existence of 
the three purine compounds as natural constituents 
of fresh venom are now substantiated in the identi- 
fication of adenosine, adenosine 3’-phosphate and 
guanosine in & perchloric acid extract of freshly 
ejected venom. 

I thank Miss F. Bates for skilled assistance with 
the chromatography, Mr. J. Thayer for assistance 
with the ultre-filtration, and Prof. R. K. Morton for 
his continued interest. I am indebted to the Director 
of the Healesville Sir Colin Mackenzie Sanctuary, Mr. . 
Gasking, and Mr. Tanner for the supply of fresh venom. 
1 Fischer, F. G., and Dorfel, H., 3. Phynol. Ohem., 208, 232 (1964). 

! Doery, Hazel M , Nature, 177, 381 (1086). 
* Wilson, O., and Holiday, H. R , Biochem. J., 37, 1005 (1933). 
1 Markham, R., and Smith, J. D., Biochem. J., 45, 294 (1049). 
!wyatt, G. R., Biochem J., 48, 581 (1051) 
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LETTERS TO THE EDITORS 


The. Editors do not hold themselves responsible 
for opinions eapressed by their correspondents. 
No nottos is taken of anonymous commmuntoations. 


Supposed Asexual Reproduction in Trilobites 


Tua study of the newly discovered recent member: 
of the Cambro-Silurian mollusc group Monoplacophora 
has caused me to extend investigations also to animals 
other than mollusos of the early Cambrian fauna. 
Then, I was struck by the appearance of some 
Olenellid Trilobites figured by Walcott, showing 
additional segments behind what usually forma the 
long spine of the last segment (Fig. 1). à 

These illustrations strongly indicate that asexual 
budding from the posterior end of the animal was 
taking place at the time of fossilization, in almost the 
same manner as is often found in gyllid Polychaetes 

-of to-day (Fig. 2—from Malaquin"). Although 
Waloott’s figures were published in 1910, explans- 
tions of them have been very scarce. Stormer? and 

^ have redrawn them (Figs. 10 and 1 
respectively) without commenta, exoept that Btórmer, 


It would appear more PEET EET suppose 
these posterior segmenta to be new ones formed 
by budding off from the posterior end of the adult 
Olenellus, as explained below. 

.(1) Bo far as I have been able to make out, the 
‘abortive segments’ are found exclusively on fully 
grown specimens. Smaller ones have the same .(or 
in quite juvenile ones fewer) segmenta as the pre- 
spinal ones in the adult, but never those extra ones 
which in later life should become ‘abortive’. 

(2) In the animal shown in Fig. 1,4 and B the 
length of each segment is constant from the first 
one behind the head and including the spine-bearing 
one, whereas the width-of the median part decreases 
slightly. Behind the spine, all segments are shorter 
but again uniform in length, whereas the first ones 
are slightly broader than the last ones 
(verifled on new photographs obtained from the 
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Fig. 2. Tbe Polyehaste A edwuerdri De Bt.-J. Posterior 
. part af the body with four of different 


ages budding off. (From Malaquin, redrawn) 


UB. National Museum by the courtesy of Dr. E. L. 
Yochelson). 

(8) -The specimen shown in Fig. 1,0 haa the same 
number of ‘abortive’ segments as shown in Fig. 1,4 
and B, although each one is still shorter. The ghort- 
ne could be due to one of two causes. Hither the 
segments are in a stage of growth where they have 
not yet attained full length, as here supposed, or 
the fossil is from-a cast akin where the posterior 
segments have been so pressed into each other ga 
to appear shortened. As, however, the shortened 
segments are definitely the post-spinal ones, the 
anterior one being unaffected, the latter explanation 
seems scarcely probable. 

(4) The telson forming the posterior end of the 
‘abortive segments’ has a amall median spine which 
could easily grow into a new large spine occupying 
the usual terminal position in the new animal. 

(5) -The size of the pleural lobes decreases suddenly 
ab exactly the same place where the segmental length 
is reduced. 

- (6) Quite a number of specimens of different 
specieg within the family Olenellidae are known to 
possess 2-6 extra segments behind the spine-bearing 
one. These cases are supposed here to show the 
first rudiments of new animals appearing without 
having reached their final number of segments. 
Conyersely, in the very few oases known where large 
numbers of ‘abortive’ segments have been found (up 
to twenty-nine such ones have been recorded in 
Paedeumias robsonensis Burling*, here quoted from 
Raw*) these are not all the seme size and are partly 
broken off, indicating that in this case there may 
have been several more and lees-grown rudimenta of 
new animals placed after each other at the posterior 
end of the animal, in the same way as is often seen 
in certain ‘recent syllid Annelids (Figs. 2 and 8,F). 
In such cases, it cannot be expected that the number 
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Malequn, redrawn) 
of extra segments falla within that usual to the fossila 
` of the species in question. 

(7) Clearly, Olenelius is able to develop through 
larval stages of typical shape, as appears also from 
Walcott’s publication, but I have not seen any 
record of small specrmens of the type on which has 
been based the generic name Mesonacts. As, however, 
Walcott’ states that the pre-spinal segmenta are of 
Olenslius type, but the ones of the 
Mesonaots type, and as he makes similar statements 
concerning the small extra segments in Paedeumas 
transtians, I should be much obliged to palwonto- 
logists if they will inform me whether larval or very 
young specimens of Mesonaots type are known. If 
not, the possibility would exist that Mesonaois 
represents specimens of the sexual, Olenellus and 
Pasdeumias the asexual generation of differen’ species 
with metagenesis. 

(8) No rudiment of a head has ever been recorded 
to be intercalated between the spine-bearing segment 
and the following ones. Thus, as in several recent 
Polychaetes, the head would seem to have been 
formed after liberation of the- new animal—or at 
least to have become chitinized after that time. 
Thus, in fossile, such a head should appear rather 
suddenly as a broad rudiment which aventually 
acquired normal shape, whereas specimens develop- 


ing from larve should have narrower heads, shaped . 


muoh more hke those known from, say, Agnostus. 
In the desaription of Wanneria waloottanus (Wanner), 
Walcott! (his Pl. 30, Figs. 3-4) mentions that small 
and broad cephali exist. These could possibly be 
taken to have another origin than the narrower ones 
which certainly arise from growing larve. 

It may be stressed that the suggestion of asexual 
propagation in Trilobites cannot hold good except for 
tHoee forms still missing & true pygidium, that ie, 
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It is restricted to the Olenellids. Probably, a well- 
developed pygidium would constitute an insurmount- 
able difficulty to asexual propagation as here de- 
scribed. The phylogenetioal si of the above 
Buggeetiona would be in showing that the oldest known 
family of the Trilobites, the Olenellids, appears to 
share with primitive Polychastes a most interesting 
biological character hitherto unknown in Arthropods, 


HENNING LaMxOHA 
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Rapid Observation of Phase Transforma- 
tions In Fibrous Proteins using an X-Ray 
Diffractometer 


Many naturally occurring fibrous materials possess 
X-ray diffraction patterns with few diffuse and ill- 
defined spots which defy precise analysis. Never- 
theless, phase transitions involving such materials 
have been extensively studied and a great deal is 
known about them. Wool keratin, bemg of great 
technological importance, has been the subject of 
many investigations’. Of particular mterest in the 
molecular biology of wool keratin are the time- 
dependent parameters of creep and relaxation and 
their relation to the stable « and B phases’. Little 
is known of the molecular changes involved durmg 
the simple process of a fibre, and the 
interpretative difficulties are formidable if we must 
accept the coiled. helical (a) and a simple 
planar system (B)* as the two stable states in the 
reversible a «af transformation. 

Rapid observation of the X-ray diffraction image 
during stretching experimenta may help to reconcile 
the difflculties. To this end a number of workers‘ 
have suggested apparatus whereby diffraction patterns 
could be quickly observed. 

By limiting the data to the equatorial direction, a 
quick record may be obtained which is sufficiently 
accurate for many purposes. The method reduces 
the time required from several minutes (photo- 
graphically) to a few seconds and when refined will 
enable a number of interesting time-transient 
phenomena to be investigated. 

The use of a powerful X-ray generator and sensitive 
quantum detector enabled satisfactory resulta to be 
obtained. 

A Raymax robeting anode X-ray generator was 
used, being run at 60 KV. peak and 60 mamp. for 
obtaining the patterns of wool keratin, Fig. 1, and 
somewhat lower for the polythene and: cellulose, 
Fig. 2. : 

The detector used was a Mullard Geiger-Muller 
counter, with a quantum efficiency of about 50 per 
cent, fitted into a modifled Hilger diffractometer. 
Alterations to the diffractometer included reducing 
the time constant (EC) of the integrating circuit to 
0-1 sec. and the addition of an auxiliary drive system 
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constant could not easily be reduced below 0-1 seo. 
due to the use of a gelf-reotifying (50 Herz) tube. 
The true profile $(!) may be obtained from the 
observed profile 6() by using the relationship 
$f) = 9() RO + Ole) 
Theoretically, it should be possible to reconstruct a 
distorted curve; but the accuracy of such & 


* procedure may not be high. Difficulties are involved 


. Ls ool each diagram being 
Fat ear pu E E 
ETE M crt Pian 60 par en $ In steam, dried 
within 90 seconda. The 
eI pi B refiexton about 
extanalan to about 75 per 


apparent; (o) Further 
record obtained within four minutes. This is 
strong referion abouts 4-65 


Sae a era DUM M 
sr eS 
per minute. 


pattern, taking five seconds, was presented once 
every ten seconds. Typical of these records are 
those shown in Figs. 1 and 2. - 

An expression for the accuracy of observations 
with a system like this is given by 


VVNT - 100 


where V ia coefficient of variation, N is mean counting- 
rate, T is total time of the scan. N is limited by 
durability and fatigue in the X-ray generator ; but the 
rotating anode tube used enables N to be an order 
of magnitude greater than with a stationary anode 
type. A farther reduction in the time could perhaps 
be obtained using a pulse technique‘as in radiographic 
apparatus. 

Equilibrium of the detector response (to within o) 
occurs in a time 

RO 


t = = dn (2NRO) 


which under the experimental conditions and N ~ 1,000 
gives i ~ 0-265 soo.*. This is a little too long to yield 
an accurato line shape, as is seen by the marked 
asymmetry in the n Oaah profiles; bub the time 


A : AE 


s 
Amod isra 5°< 26 of polyenes and 
Gy modiicd cattilose (amio) Geraint ied tn caper 


cupias ere dio Qe 101 acA JOL Mua and i 
002, The central beam is on the left-hand side of the diagram, 


m the gradients and ordinates accurately 
and the inherent variation m the Poissonian input 
adds further errors. 

Figs. 1 and 2 show in general the &oope of the 


" technique and ite use for rapid diagnosis. 


Fig. 1 is a simple stretching experiment carried 
out on & bundle of Lincoln wool keratin. The aim 
was to achieve a rapid phase transition ; but practical 
manipulative difficulties introduced time limitations. 

By comparing these patterns with those obtained 
in & more diffractometric investigation ib 
appears probeble that the transients involved in the 
a— transformation in steam must occur in times leas 
than those between the end-points of this experiment. 

A process of ballistic extension (without rupture) 
might enable more rapid extensions to be achieved 
as the time taken to secure the diffraction data is 
eae UNDO Doe te ye Cer 
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A Unified Theory of the Mechanism of 
Inhibition of Corrosion of Iron in Acid 
and Neutral Media based on the Electro- 
capillary Behaviour of lons 
An attempt has been made to develop a single 
theory to explain the inhibition of corrosion of iron 
in both neutral and acid media on the basis of the 
electrical affinity of the metal/solution interface 


"towards ions or neutral molecules present in the 


solution. 

At a metal/solution interface there exists an 
electrical double layer the nature and composition of 
which depend upon the nature of the metal, the ions 
present in the solution and the potential difference 
existing between the metal and the solution. Let us 
examine the behaviour of this double layer on the 
basis of the eleotrocapillary phenomenon. ACB 
(Fig. 1) represents an electrocapillary curve of 
meroury for cations and anions such aa Na+, K+ and 
Cl’, 80,’, NO,’ respectively. O representa the electro- 
capillary maximum. In the of cations or 
anions which are preferentially adsorbed, that is, 
capillary active, the e.o.m..is depressed and also 

capillary active anion displaces the 

limb) and the maximum 

the right (DU'B), ahowing that 
a paie Board A ee 
has & greater affinity for the metal surface than 


"y 
vat 





Surface tension — 





Pomitve Megatvre 


Fig. 1. Müeciroospillarity curves for mercury in various solutions ! 
(schematic) 2 


normal anions. Capillary active cations displace the 
descending limb towards the left (4C^E). Neutral 
molecules depress the upper portion of the curve 
(Fig. 1, FG). 

Most of the data on the electro- 
capillary effect refer to mercury the e.o.m. of which 
in the presence of inactive ions is about —0-2 V. 
(H scale). ee Saree PUE liquid metals 
such as i mercury amalgams and solid 
Ebest cs ented Bat oes peed 
to be similar in nature to those of mercury but with 
different values of the e.c.m. Ayaryan has recently 
reported a value of about — 0-3" V. for iron in sul- 
phuric acid (0-001 N) from the study of double-layer 
capacity at different electrode potentials}. 

When a specimen of mild steel bearing ite air- 
formed oxide film is immersed in us solution, 
the potential at the metal/solubion interface is not 
uniform, the surface being divided into local cathodic 
and anodic areas. The oxide-covered portions of the 
surface are in the main cathodic, strained and defec- 
tive areas in this oxide film forming anodic areas. 
The cathodic reaction is, in general, either the 
conversion of oxygen into hydroxyl ion or liberation 
of hydrogen, depending the pH and dissolved 
oxygen content of the solution. Evans and Hoar* 
hayo disticgdlalied thad sanre ia consid apse 
men and have makaad chair PALAA is: Erant 
EE The cathodic areas are always at a 

more positive potential than the anodic areas (see 
schematic cathodic and anodic polarization curves, 
Fig. 2). Approximate potentials existing at anodic 
and cathodic areas are indicated by the potentials 
giver respectively by freely rusting iron (—0-5 V.) 
and inhibited or passivated iron (0:0 V.). 

Let us now consider the behaviour of the metal/ 
solution interface when the mild steel ig imrhersed in 
& neutral medium containing electrolytes. If the 
value of e.o.m. of iron be assumed to be in the neigh- 
bourhood of —0-87 V., then since the potential of 
the anodio areas is in the region of —0-4 to —0-5 V. 
and that of the cathodes is relatfvely more; positive, 
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it may be presumed, from an analogy with the 
electropapilary curves of mercury, that” anions 
present in the solution will be preferentially adsorbed 
in the cathodic areas rather than on the anodic areas. 
The degree of adsorption of the anion will, however, 
^ depend upon its nature—chloride, sulphate and 
nitrate bemg weakly adsorbed while capillary active 
anions (benzoate, salicylate, cinnamate) are moro 
strongly adsorbed. The present theory -requires 
that inhibitive anions such as benzoate, phosphate 
_and chromate are capillary active and are adsorbed 
on the cathodic areas more y than are normal 
anions such as chloride, sulphate and nitrate, which 
are neither capillary active nor inhibitive. The value 
of the cathodic potential relative to that of the 
positive limb of the electrocapillary curve should 
detérmine ‘the efficiency of adsorption. It may be 
noted that the greater adsorption of chromate, 
phosphate and benzoate ions relative to that of 
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The theory farther requires that the edadepiian of 
the capillary active ions at the cathode should inter- 
fere with the cathodio depolarization by oxygen, this 
in turn diminishing the rate of dissolution of iron ab 
the anode. The limited concentration of dissolved 
oxygen present in the solution can therefore oxidize 
the iron before it can enter solution from the anodic 
areas, thus completing the passivation. Rozenfeld 
and Akimov‘ have shown that chromate can cause 
cathodic polarization. 

In neutral solution, therefore, if the postulated 
mechanism is correct, anions such as p ms. 
benzoate, chromate, are primarily cathodio 
khnoglMeigxidising anions uhe mals and nibns can 
additionally produce anodic polarization. In oon- 


| 
1 





Current + 
Fig. 2% Cathodic and anodic polanzation curves (schematic) | 
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firmation of this, the non-oxidizing inhibitors have 
been found to give ‘corroding’ potentials in the 
absence of oxygen’. 

In the case of iron in contact with acid, the air- 
formed oxide film is absent, and the potential of the 
cathodic areas approaches that of the anodic areas. 
The potential of the major portion of. the surface 
(anodio) will remain at values more negative than 
the e.c.m. Capillary active cations such as alkyl 
ammonium ions and other basio nitrogen-oontaining 
cations will be preferentially adsorbed on the anodic 
areas reducing anodic dissolution. Non-ionio capil- 
lary active compounds such as thiourea depress the 
electrocapillary curve, flattening it near the e.c.m.*, 
indicating that this type of inhibitor could be absorbed 
both on the anodic and cathodic areas. Hoar and 
Holliday’ and Ride* have reported from their polari- 
zation studies of acid inhibitors that quinolines and 
aliphatic amines behave mainly as anodic inhibitors 
while thioureas polarize both the anodes and cathodes. 

The above tentative mechanism can explain some 
of the facta known about inhibition. Experimental 
investigations will be undertaken to test this hypo- 
thesis. It will also be interesting to correlate the 
capillary active and inhibitive properties of the ion 
with their internal structure. 

Many investigators have discussed she function of 
adsorption +o explain corrosion inhibition, but I am 
not aware of any previous treatment of corrosion 
inhibition in terms of electrocapillary action. 

I am indebted to Miss D. M. Brasher for stimulating 
discussions and helpful suggestions made while this 
communication was bemg written. I am also grateful 
to Dr. F. Wormwell for his enoo and . 
advice. This is published by permission of the 
Director of the Chemical Research Laboratory. E 
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Titration of Mixtures of Acids 


Tum determination of the degree of polymerization 
of polyamides or polypeptides by end-group titration 
is, in effect, a determination of the amount of the 
weakly acidic carboxyl group (dissociation constant 
K,) in presence of & large excess of the base of a 
stronger acid, the amide or peptide group (dissociation 


constant K,). 
A similar, but sim pe x , problem arises in the titration 
of weak dibasio ds when it is usually sasumed* _ 


that if K,/K, is greater than 4 the titration curve ^ 
can, be distinguished from that of a monobasic acid. 
Calculated titration curves for dibasio acids having 
different values of K/K, ranging from 4 to 100 show 
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thas it must be far larger than 4 before the end-point 
of the weaker acid can:be visually detected. 

The following argument leads to & more general 
relationship which can be applied 'to all mixtures of 
two acids, and which agrees with the conclusion 
drawn from the calculated curves. 

If a, is the concentration of the stronger acid, and 
a, that of the weaker acid, then if the total conoentra- 
tion of acid in the undissociated form is A (when 
the hydrogen ion activity is H), the slope of the 
titration curve is given by: 


dA a: K,a,H KynH 
d(nH) 2:803 la CR KF ml (1) 


Consider the central point of inflexion of this curve. 
There, K, >H > K, and ab this point, to a 
sufficiently close approximation, 

dA Ha, Ky, 
d(pH) K, t H ^c) " (2) 

Differentiating (2) and equating to zero (for a point 

of inflexion) gives : 


= — 2-303 








d'd |. _ Bath) _ 
qrp 7 (2309)! C A 0 (3) 
Henoe, here 
H* = KK, (2) (4) 
and 
dA : K,010, 
det T * °° NK, i 


Unless the slope of the curve at this point differs 
^ from-that at the mid-point of the weaker acid, there 
wil be no perceptible point of inflexion. At thus 
mid-point, H = K, and (1) assumes the form: 

dA Kya, Gs 
d(pH) K, T) (8) 

Equations (5) and (6) thus give the condition for 
the detection of the end-point of complete titration 
of the weaker soid, namely :. 


= — 2-303 








+2 (7) 


K,JE, > 59-7 (a,/a,) (7a) 


For a dibasic acid, a, = a,; thus the ratio of the 
dissociation constants must be larger than 59-7, not 4, 
before each group can be distinguished in the titration 
curve. This is m close agreement with the empirical 
conclusion reached by studying the theoretical 
ourves. 

It also follows that for a polymer containing a, 
amide groups and a, carboxyl end- the degree 
of polymerization (4,/a,) must not be too large or, 
for & given ratio of dissociation constants, the end- 
point corresponding to oomplete titration of the 
carboxyl groups’ will be undetectable. In poly- 
glycine, for example, pK, appears to be about 3:0 
(according +0 date for ita titration with hydrochloric 
acid), whereas pK, seems to be about zero*. With 
this polymer, therefore,- the highest degree of poly- 
merization which can be detérmined by hydrochlorio 
acid titration is 1,000/59-7 = 10. Meggy and Sims? 
were able to overcome this limitation by using colour 
acids which, in effect, increase the affinity of the: 
groups responsible fbr colour take-up and thereby 


.- 806° 


effectively vary the pK of these groups. Similar 
conclusions can be drawn from published data for 
nylon’, and it is obvious thas the above result has 


HT 
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Recrystallization and the Ductility of 
Chromium 


UxcBUAL features observed during work on the 


ductility of chromium were the difficulty of detecting - 


the completion of recrystallization of oold-worked 
material and the sensitivity of the ductile/brittle 
transition temperature of recrystallized material to 
small amounts of deformation, either residual or 


The transition temperature of cold-rolled chromium 
(0-002 wt.—per cent nitrogen, 0-01 wt.—per cent oxygen) 
increased from — 60°O. to 180°C. or 380°O. on 

“annealing ab 1,050° C. or 1,100? O. respectively. Both 
` treatments appeared to give completely recrystallized 
material of similar grain-size aa judged by micro- 
scopic and normal X-ray back-reflexion examination. 
A distinction between the two materials could, how- 
ever, be made using the more sensitive micro-focus 
X-ray technique, which revealed that the specimens 
annealed at 1,050° C. were not free from strain while 
those annealed at 1,100* C. were. This apparent 
marked dependence of transition temperature on 
residual cold work could explam the comparatively 


formation and emphasize the value of the miaro-focus 
technique. As noted previously, wrought chromium 
strip recrystallixed by annealing at 1,100? C. for two 
hours had a transition temperature of 880°C. How- 
ever, similar strip sheath-rolled in mild steel and 
given an identical thermal treatments in the sheath 
had a consistently low transition temperature around 
— 65^ O0. Three possible explanations of this affect 
were suggested : (1) brittleneas of the vacuum-treated 
was due to impurity pick-up which did 
not occur in sheathed specimens; (2) heating-rate 
as well as cooling-rate could have been a factor as 
haa been found with molybdenum’; (3) the low transi- 
tion temperature of sheathed specimens was a result 
of deformation of the specimen by the sheath during 
cooling due to differential thermal contraction. 
Neither of the first two possibilities was particularly 
attractive, and each was readily disproved by experi- 
ment. To test the third possibility, a type of ‘sand- 
wich’ specimen was uged igi & strip of 
chromium-besween two much thicker strips of mild 
steel, the whole assembly being sealed under argon 
in & close-fitting mild-steel capsule. In one set of 
specimens the chromium and rmild-steel ‘sandwich’ 
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components were welded together at their ands before 
being sealed into the capsule, while in the other set 
the ends were left free. After heating the capsules 
at 1,100? C. in air for 2 hr. and slow cooling, it was 
found that the chromium strips which had been 
forced to expand and contract with the mild steel 
during heating and cooling were duotile at 0°C. 


whereas the remainder were brittle. No deformation ` 


could be detected in any of these specimens by the 
normal X-ray back-reflexion method. However, the 
micro-foous technique showed evidence of plastio 
deformation (~ 0-1 per cent strain) in strips which 
had been welded to their mild-steel supports while 
none could be detected in unwelded specimens. 


reorysgtallization. 

above work would indigate that Brandes’s result 
possibly arose because (a) the materal was not in 
fact fully rearystallired or (b) deformation oocurred 
during oooling after extrusion due to a sheath effect 
and that the X-ray technique used was not sufficiently 
sensitive to detect residual cold work arising from 
either of these possibilities. Another possible ex- 
planation is that it is understood that the practice in 

randes’s work was to determine the lowest tempera- 
ture at which deformation occurred by bending a 
single specimen at an elevated temperature initially 
and then at succeasively lower temperatures until 


‘finally it broke in a brittle manner. Other works 


indicates that this is not & valid procedure if an 
&ocurabe measure of transition temperature is re- 


This comraunication is published with the per- 
mission of the Chief Scientist, Department of Supply, 
Melbourne, Australia. 

B. T. M. JonuBrOMx 
F. HmwpERSON 
- H. L. Wars.’ 
Aeronautical Research Laboratori 
Department of Supply, 
Melbourne. 
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Strain-Age Hardening and Brittleness 
in Chromium 


CURRENT theories of the cause of brittleness in 
‘pure’ chromium ascribe the phenomenon to Cottrell 
locking’, invoking the Mott-Btroh** theory of crack 
formation as the operative mechanism of brittle 
fracture, and nitrogen as the associated interstitial 
solute atom. There are several features of the tensile 
behaviour of annealed chromium (containing approxi- 
mately 0-002 per cent nitrogen and 0-015 per cent 
oxygen), however, which this picture does not wholly 
explain, namely: (1) the very high temperature up 
to which + extends (about 350° O.) 
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compared with other body-centred cubio metals of 
similar structure such as a-iron, molybdenum and 
tungsten ; De ee ee eee 
from a highly ductile condition to a completely 
brittle one, behaviour which again differs 
from other body-centred cubic metals; (3) the fact 
that embrittlement occurs (at this nitrogen level) at 
the bottom of a trough in the maximum astress/ 
ture and yield streas/temperature curves just 
below -850° C.*, and not on the steeply rising part of 
the yield streas/temperature curve, which occurs only 
below 200° C., and which has bean ascribed directly 
to Cottrell looking. 

Evidence i8 accumulating at these Laboratories 
which suggests that embrittlement of chromium may 
be caused primarily by the strain-induced precipite- 
taon, from highly super-saturated solid solution, of & 
chromium nitride and possibly also of a chromium 
oxide. The process appears to be highly sensitive to 
applied plastio strains, and to some extent resembles 
the strain-age hardening process which ocours in 
a-iron containing nitrogen’. 

Extrapolation of current date‘ suggests a solid 
Uae Aue ike ae 
at 400° C., falling to 10- per cent at 200° O.; itis 
to be therefore, that almost the whole of 
the nitrogen (1-5 x 10-* wt. per cent) in chromium 
of the present purity would be available for precipita- 
tion between 400° O. and 200° C., a range of tem- 
perature which coincides with the duotile-brittle 
transition in this material in the annealed condition. 

Evidence for the strein-age hardening process in 


in tension to just beyond the 
yield. Sani et ago (C. results in & distinctly stepped 
curve typical of an age-hardening alloy’ as shown in 
Fig. 1, where the flow streases of successive loadings 
rise appreciably above the preceding maximum 
applied streas. This effect oocurs in varying degrees 
between 200° O. and 500° C., as shown im Fig. 2. 
The morement in flow stress was in general more 
sensitive to temperature and strain than to time of 
ageing between successive strains, that is, precipita-- 
On ree man Oe ee 
straining. Accordingly, the resulta m Fig. 2 are 
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plotted as increment in flow stress against number of 


(2) Pronounced age-hardening has been observed 
between 200° O. and 400° C. on chromium samples 
quenched from 1,250° C. Samples containing from 
0-1 per cent down to 0-005 per cent nitrogen oon- 
tained traces of precipitated particles in the micro- 
structure which were revealed under phase contrast. 
Age-hardening also occurred at a level of 0-0015 per 
cent nitrogen, but no precipitated particles were 
visible. 

(8) The duotile-brittle transition in tension of 

chromium was lowered fram 350° O. to 
150° ©. i the content fram 
0-0015 per cent to 0-0005 per cent. In this latter 
case brittle fracture occurred on the rising part of 
the yield streas/iemperature curve in & manner 
similar to other body-oentred cubic metals, but the 
brittle fracture stress was stil comparatively low. 
This lowermg of the transition temperature may be 
ascribed to the reduction of the mass-embrittling 
effects of precipitation consequent on & lower order 
of solute content; the abrupt incidence of oom- 
pletely brittle fracture below 150° O. indicates, 
however, that the precipitation mechanism continues 
to operate even at this low level of nitrogen. 

(4) Deformation in the ductile range (that is, ab 
850° C. or above) resulta in & substantial lowering 
of the ductile-brittle transition, for example, 4 
prestrain as amall as 8 per cent at 400° O. resulted in 
high duotility at room temperature, with an elonga- 
tion of 68 per cent and & reduction of area of 76 per 
cent. A notable feature of these testa was the 
lowering of the yield stress from 20-25 tons per 
Square inch in the unstrained (brittle) condition to 
15 tons per square inch in the prestrained (ductile) 
condition. The explanation now offered for this 
behaviour is that prestraining accelerates precipita- 
tion of nitride and that under appropriate conditions 
(for example, about 8 per cent strain at 400° C.) over- 
ageing advances far enough to depress the ductile- 
brittle transition to below room temperature. Further 
evidence for this vigw will be advanced in a paper 
shortly to be published. 
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In view of the strong affinity of chromium for 
nitrogen (binding energy at 20° O. approximately 
1 eV.) the precipitated chromium nitrides would 
be expected to be stable, and would be unaffected 
by the ‘dissolving’ effect of adjacent unsaturated 
dislocations (the binding energy of which for nitrogen 
would be expected to be similar to that in iron, about 
0-45 eV.)*. Precipitation at an intermediate tem- 
perature (such as 400° C.) would therefore be expected 
permanently to remove nitrogen from solution and 
reduce the amount remaining to cause brittleness at 
lower temperatures. 

I am indebted to Mr. J. I. Nish for many useful 
discussions on this subject. Acknowledgment is 
also made to the Chief Scientist, Department of 
Supply, for permission to publish this communication. 

C W. WEAVER 

Defence Standards Laboratories, 

Maribyrnong, W.3, 
Victoris, Australia. 
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* Btroh, A x. Phil Mag., 48, 068 (1056). 
* Weaver, O. W. (unpublished work). 
* Hundy, B. B., Metalurgia, 58, 203 (1056). 
“Qaplan, D., Fraser, M. J., and Burr, Dx we “Solubility of 
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Con on Ductile Chromium Metal and Tts Alloy Alloys, National 
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* Krupnik, N., and Ford, H., J. Ins. Met., 81, 601 (1953). 
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Effect of Stress on Hole Formation 
during the Diffusion of Zinc from Brass 
in vacuo 


Ir has been suggested by Greenwood! that inter- 
granular fracture during deformation at elevated 
temperatures, which occurs by the linking together 
of isolated holes at grain boundaries, 18 the result of 
precipitation of excess vacancies produced by the 
deformation. Some doubts have been cass on this 
view. For example, in diffusion couples, holes may 
be formed by the precipitation of excess vacancies 
produced by the unequal rates of drffusion of the 
components, but these holes have little preference 
for grain boundaries. An exception to this can occur, 
however, during the diffusion of zine from brass 
in vacuo, and Baluffi and Seigle! have suggested, 
without proof, that in this case the preferential 
formation of holes at grain boundaries is associated 
with the presence of stress. 

In the course of an investigation of the effect of 
&pplied streases on brass foils, 0-001 in. thick, during 
the removal of zino by diffusion in vacuo 15 has been 
found that the presence of streas markedly affects 
the distribution of holes. Fig. l,a shows randomly 
distributed holes in & brass foil contaming 0-2 per 
cent antimony which was tested free of streas tn vacuo 
for 1 hr. at 800? C. to remove nearly all the zinc. 
I have shown previously? that the presence of 0-2 per 
cent antimony enhances the formation of holes during 
the removal of zno. The dame material fractured 
after 5 min. under a nominal stress of 170 gm./mm.t, 
and Fig. Lb shows that at this time the holes had 
formed preferentially at grain boundaries. To show 
that theee cracks at grain boundaries were not due 
to the apphed stress in the abasnce of an excess of 
vacancies produced by diffusion, a specimen was 
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Fig. 1. Brass containing 0 2 per coent 
of stress. m distribution of boles. (b) 


. (a) Tested free 

Rando ko after 5 min. 

under stress. EINER sel formaron of holos at grain boundaries 
] x 


tested under the same conditions except that, to 
prevent removal of the zmo, the specimen was sur- 
rounded by an atmosphere of oxygen-free nitrogen 
and by a tube of the same composition as the speci- 
men open only at the end through which the load 
was applied by a fine wire. There was no change of 
length of this specimen, and & micro-section showed 
no holes either at grain boundaries or within the 
grains. A test on a copper—0-2 per cent antimony 
alloy containing no zinc samilarly produced no holes, 
although there was a slight extension of 1-8 per cent. 
Thus the presence of streas alone before or after the 
removal of zmo did not produce intergranular cracks. 
It can therefore be concluded that under these 
conditions of test the simultaneous action of stress 
and of excess of vacancies is necessary to produce 
holes and cracks forming preferentially at grain 
boundaries. 

The work described above has been carried out as 
part of the general research programme òf the National 
Physical Laboratory, and this communication is 
published by permiasion of the Director of the 
Laboratory. 

L. M. T. Horxiw 
Metallurgy Division, 
National Physical Laboratory, 


Teddington. 
May 29. 
* Greenwood, J. N., J. Iron Steet Imat., 171, 380 (1062). 
J. N., Miller, D. B., and Buiter, J * ees, O (1064). 


1 Balum, R.W., ‘end Belgle, L L, dde Ma, 1, 170 (1955) 
* Hopkin, L. M. T , J. Inx.- Metals, 85, 422 (1056-57). 


Duration of Transients in Solar Radio 
Noise 


Srwom February this year, high-speed reoórds have 
been obtained at a frequency of 200 Mo./eeo. during 
solar radio noise storms. The equipment used for 
the istrations consists of a receiver with band- 
width of 0-8 Mo./sec. and time constant 0-01 sec. 
and a Brush recorder. Records were secured at 


No. 4800 October 19, 1957 





Duration (seo.) 


No. of pips 
jæ 





02 04 
Duration (sec) 


Fig. 1. Distribution of arot diferent EM (s) May 0 and 
(b) August 28 


various paper speeds, with a speed of 25 mm./sec. 
as that mostly used, since this speed seams to give 
the best compromise between the competing factors 


resolving power, amount of information and paper. 


consumption. 

Records show that bursts, as recorded on a usual 
low-speed recorder, can be resolved into several pips. 
Loue ee oE thee pipis eee 

rep oat points, have been verried out on 

y 9 and August .28 this year. The 

fiiere oF Fie 1 show the distribution of pipe of 
different duration. In the first case, 50 pips were 
analysed, in the second 64 pips. Both histograms 
reveal a rather sharp peak at 0-28 sec. The mean 
duration of pips on the two days was found to be: 

May 9, 0-80 + 0-02 geo. ; and August 28, 0-28 + 
0-01 sec. 

A remarkable feature of the records taken is that 
pips have a strong tendency to ocour in groupe. 
The interval between' successive pips was measured 
for several groups, and the folowmg mean values 
were obtained: May 9, 0-51 + 0-02 sec.; and 
August 28, 0-54 + 0-03 seo. 

At a frequency of 400 Mo./sec., de Groot! reporte 
a sharp maximum for a duration of 0-18 + 0-08 sec. 
in his material of 500 bursts covering several noise 
storm periods. On the particular date August 29, 
1956, the mean duration of pips was 0:18 + 0-03 sec., 
‘and the mean interval between successive pips was 
0:25 + 0:03 seo. 

Comparing these results with my observations, it 
is seen that the mean duration of pips is halved 
when the wave-length is doubled. This supporte the 
results reported by Reber’ that there is a linear 
relationship between wave-length in metres and dura- 
tion of pips in seconds. The constant of ion- 
See eee nae nom ney a mentioned by 
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The fact that the frequency of occurrence of pips 
is halved when the wave-length is doubled is interest- 
ing, and supports the suggestion by de Groot shat this 
may be an important quantity for the theoretical 
interpretation. 

This work is supported in part by U.B. Air Force, 
A.R.D.O., European Office. 


Solar Observatory, 
Institute of Theoretical Astrophysics, 
University of Oslo. Sept. 9. 


1de Groot, T., Waturs, 180, 382 (1957). 
‘Reber, G., Nature, 175, 182% (1065). 


O. ELGARÖY 


Use of the Term ‘Young’s Equation’ for 
Contact Angles 


ReomnTLY, many writers have called the equation : 
YS = yst + yr oo 08 . (1) 


in which 0 is the contact angle measured in the 
liquid, vr, vg and ygz the surface tensions of liquid, 
solid and solid-liquid surfaces, "Young's equation’. 
I suggest that the relation between work of adhesion 
Wr, contact angie, and surface tension of the liquid : 


Ws, = YL(l + cos 0) (2) 


would me eee be called ‘Young’s equa- 
tion’. ‘Hasay on the Cohesion of Fluids", 
Thomas Young! bogas his seotion VIL on “Cohesivo 
Attraction of Solids and Fluids", thus: 

“When the attraction of the particles of a fluid 
fo? a solid is leas than their attraction for each other 
[that ig, when War, < 2yr) there will be an equilibrium 
of the surface forces, if the surface of the fluid make 
with that of the solid a oertain angle, the versed 
sine of which is to the diameter, as the mutual 
attraction of the fluid and solid particles [ W sr] is to 
the attraction of the particles of the fluid among 
oy other [2yr].' I becomes clear later, when 

Young discusses the forces parallel to the surface, 
that his angle (p) is the supplement of the usual 
Gcutaob angi © ta tha liquid. The ratio of versed 
sine to diameter is (1 — oœ 9)/2 or (1 + ooa 0)/2. 
Young’s extraordinary insight in seeing, apparently 
without formal derivation, that this ratio equals 
War|2yr, thus stating equation 2 in archaic but 
quite definite trigonometrical terms, could properly 
be commemorated by giving his name to this equation. 
Equation 1, obtained by merely resolving the forces 
parallel to the solid surface, is not only almost self- 
evident bus also is far leas useful than (2), since 
the two solid surface tensions ys and ysr cannot be 
measured with any accuracy. Young not only stated 
equation 2 but he Y also indicated 1s limitation, for it 
becomes meaningless when Wsz is greater than 2y,. 

Perhaps the reason why recent writers have not 
called equation 2 by Young's name is thas Harkins 
and Livingston’, for no very obvious reason, said that 
“it is extremely unfortunate’ thas this equation came 
into notice at all", and ted ita attribution to 
Young because he stated it in words, the significance 
of which they found ‘‘not clear”. I hope the above 
quotation and comments now show that the relation 
(2) was clearly understood and stated by Young. 
The only ‘unfortunate’ incident may be that 
Young's name hasrecently been attached to the lees 
important and more obvious relation (1), instead of 
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to the very Mluminatimg (2),. which is much the more 
important dimóovery, because it relates the contact 
Ene tO Ma colas gakoan oi Aad so pela: ana 
of liquid to ‘liquid. 
N. K. ADAM 

The University, 

, Southampton. - 
1 Young, Pkü Trans., 84 (1806) ; “Works”, edit by Peacock, 1, 433. 
* Harkins and Livingston, J. Chem. Phys., 10, 844 (1942). 


Relation of Size of Electroretinogram 
to Rhodopsin Concentration in Normal 
Human Beings and one Totally Colour Blind 


Tuna fact that during regeneration of 
rhodopsin in the dark after sufficient light adaptation’ 
the electroretinogram does not begin to inorease in 
gize until some 50 per cent rhodopsin has been 
pace uds demonstrated in cats and 

Fig. 1 (o circles) shows that also in light- 
Ni ee Ge sh hee es e d 
of very slow recovery of the b-wave of the electro- 


retinogram in the dark, followed by a faster rise. 


On the suspicion that the initial delayed recovery 
might be due to a general suppression of rod-action. 
on the part of the cones the experiment was repeated 
with a cone-blind woman. Her e 

(Fig. 1, filled circles), indeed, showed no initial period 
of delay but began to rise immediately, as does 
regeneration of rhodopsin. It was 3 min. before the 
controls showed any response at all. 

Fig. 2 ia a comparison of the electroretinographic 
data with rhodopsin densities during tion in 
the dark, as directly determined’ by Rushton’s 
ophthalmoeoopie method. The rhodopsin densities 
(crosses) “are in good with the eleotro- 
retinographio values of the totally oone-blind, 
replotted in the figure on a percentage basis (filled 
circles), while the normal eyes (open circles, also 
replosted from Fig. 1) show the delay. At this stage 
no stress is laid on the agreement between 
the two seta of data, only on the absence of delay in 
the electroretinogram of the totally colour blind. The 
resulta, therefore, bear out the hypothesis that the 
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nus Gas cack thdngh none amedtisely light adapia- 
on Light ee LITE. ae 4. 
For the first 3 the oontrois did not have an 
alectroretinogram whereas the totally coleur immediately 
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delayed recovery of the electroretinogram in the dark 
is caused by & state of suppression exerted by active 
cones on rods. The delayed: rise has parallels in 


perception. 
V. ELNNIUS 
J. Hrox 
Nobel Institute for Neurophysiology, 
Karolinska Institutet, 


"Grates tes Munsterhjelm, A, and Zewi, M., J. Physiol., 96, 81 


"Rushton, W. A. H., Camp’ , Hagins, W. A., and Brindley, 
G. Bis Optio, Acta, 1, ay 


The Hyaluronidase of the ‘Leech: an 
Endoglucuronidase 


Two types of hyaluronidases have been described : 
one, found in testicular extracta and in snake venom, 
randomly cleaves the hexoeaminidio bonds and yields 
a consecutive series from disaccharide through higher 
homologues of disaccharide units’; the other, found 
in micro-organisms, yields a ALS (glucuronido) 
unsaturated disaccharide’, In this communication, 
a third type of hyaluronidase is described, found 
thus far only in extracts of the leech (Hirudo med- 
toinalis), which hydrolyses the endoglucuronidic 
linkages of hyaluronic acid. 

The presence in the leech of & potent hyaluronidase 
had been noted previously, including, ita effect on 
the physical perties of hyaluronic acid, the pro- 
duction of reducing sugars and ita action as & spread- 
ing factor’. Paper chromatograms of the products 
of the 24-hr. digestion of sodium hyaluronate by the 
leech enzyme and by testicular hyaluronidase 
showed a similar distribution of oligosaccharides. 
The leech digest products had, however, slower 
mobilities -and also differed markedly from those 
obtained by microbial hyaluronidase. The major 
fraction of ‘leech’ oli (on exhaustive 
digestion) was isolated by ion chromato- 
graphy. On paper, it produced a single spot with a 
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Table 1 


Acetyl- 
Tetra- Hexosamine| Uronie | giteosamine | Reducing 
secoharides (per cant) add colour sugar 
(par oent) | (per oent) | (per oent) 
Testis enzyme 48 497 68, 53 
(U-A-U-A ) > 
Leoch enzyme 38 45 18* 37 
AUAI ) 
tetrasscohar- 
idé 38 20 1 


U = mono acid; A = aoetyIhexoeamine. A: and U- denote the 
redueing end. 


* Thsoretdloslly, this compound should no eir en ian 
oolour. E i ailijans of fan season 0-5 ¥ sodium 


end occurs. Similar AGA 
valuss were obtaned with U—A described. 

















* and A-U- as 


slightly slower mobility than ‘testicular’ tetre- 
saccharide’. The analyses of the two oligosaccharides 
are compared in Table 1. f 

The two oligosaccharides have similar oom- 
positions, but differ markedly in the acetylglucog- 
amine end-group oolour value! and in reducing 
value. On reduction with borohydride, the uronio 
acid content of the leech oligosaccharide drope to 
approximately one-half, while the hexosamine re- 
mains unchanged. We conclude from the analysis 
and general properties that the ‘leech’ oligosaccharide, 
in contrast to ‘the ‘testicular’ tetrasaccharide, 
is a tetrasaccharide having a uronic acid at the 
reducing end-group. This finding indicates that 
the leech enzyme hydrolyses endo-glucuronidic 
bonds, while testicular and microbial hyaluronidases 

lit endohexosaminidic bonds. In &eoord&noe with 
this hypothesis, hexasaccharide (from testicular 
digesta! (U-A-U—A-U--A-) was hydrolysed by the 
leech to two trisaccharides of the oom- 
position U-A-U- and A-U-A-. No reducing hexos- 
amine end-group was ever found in ‘leech’ digests 
of hyaluronic acid. No tranaglycosylative action‘, 
in contrast to that of testicular and snake venom 
hyaluronidase, was observed on ‘leech’ oligosacchar- 
ides or on ‘testicular’ oligosaccharides with leech 
enzyme. Furthermore, leech extracts do not contain 
an exoglucuronidase’. 

Confirmation of the structure of the leech oligo- 
saccharides has been obtained by the action of weak 
alkali on variots oli ide fractions. On treat- 
ment of N-aoetylhyalobiuronio acid! with saturated 
lime water at room temperature for 4 hr., glucuronic 
acid and anhydroacetylgiucosamine are obtained. 
This reaction is analogous to the action of alkali on 
various disaccharides, including galactosido-N-acetyl- 
glucosamine’. p-Clucuronic acid was stable under 
our conditions. When ‘testicular’ hyaluronate tetra- 
saccharide (U—A-U-A-) was treated with lime 
water, anhydro-N-scetylglucosamine and the alkali- 
stable trisaccharide U—A-U- were obtained. The 
composition of the trisaccharide was confirmed by 
analysis and ite properties. From this trisaccharide, 
the disaccharide A-U- (an isomer of N-acetyl- 
hyalobiuronio acid) was prepared by hydrolysis of 
the non-reducing uronic apid with B-glucuronidase!. 
From leech tetrasaccharide (4-U—A-U-), & tri- 
saccharide (U—A—U-) and free N-acetylglucosamine 
were obtained after hydrolysis of the non-reducing 
glucosamine end-group with liver f-glucogaminidase, 
which had been shown previously to split N-acetyl- 
glucosamine only from the non-reducing end of odd- 
numbered oligosaccharides’. The trisaccharide 
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U—-A-U- was identical in Rp value, in composition, 
reducing and acetylglucosamine end-group value (see 
footnote of Table 1) with that obtained by treatment 
with lime water of U-A-U-A- (the ‘normal’ tetra- 
saccharide of hyaluronic acid). These resulta confirm 
the structure of the leech tetrasaccharide as 
A-U-A-U.. ^ 
The compounds obtained by leech hyaluronidase 
and by the combination of alkalme and enzymatic 
degradation represent a new series of oligosaccharides 
derived from hyaluronic acid. Therefore, it is now 
possible to prepare oligosaccharides with any oom- 
bination of reducing and non-reducing end-groups. 
These may be useful in biosynthetio studies. 
ALFRED Livxsr* 
PmnrP Horrman 
Kart MEYER 
Department of Medicine, 
Columbia University College 
of Physicians and Surgeons, 
and the ^ 
Edward Daniels Faulkner Arthritis Clinic 
of the Presbyterian Hospital, 
New York. 


* Matablished investigator of the American Heart Associaton. 
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ance)" Meyer, K., and Welssmann, B., J. Biol. Chem., 213, 237 


‘Corbet, W. BL, and Kenner, J., J. Chem. Soo., 5281 (1964). 


A Highly Specific Growth-inhibitory 
Factor produced by Certain Acetobacter 
Species 

Raosnt studies! with a oellulose-produoing culture 
of Acetobacter acsiigenum NCIB 8132 revealed that 
this culture contamed mutant organiams which 
were unable to produce extracellular cellulose 
(celluloseless mutants). Their presence in the wild- 
type culture was indicated by a mass-plating tech- 
nique in which a large inoculum from a oelluloee- 
producing culture was spread on the surface of 
glucose (8 per cent, w./v.), ‘Difco’ yeast-extract (0.5 
per cent, w./v.) (GYE) medium (pH 7-0) containing 
agar (2 per cent, w./v.); mutant organisms showed 
a different colony type and a faster growth-rate than 
wild-type organisms. In GY E liquid medium parenb 
organisms produced a oelluloee pellicle, the medium 
under the pellicle remaining virtually clear. In 
contrast, mutant organisms grew diffusely in liquid 
medium and produced a moderate degree of turbidity. 
Despite the fact that mutant organiams could be 
detected in wild-type cultures by the mase-plating 
procedure, all our attempts to isolate mutanta from 
cellulose-producing cultures by the indireot-seleotion 
method of Lederberg and Lederberg’ have been un- 
sucoessfyl. The present work was undertaken in an 
attempt to clarify this contradictory behaviour. 

In preliminary experimenta (GY medium), made 
with artificial mixtures of parent and mutant organ- 
isms, the parent overgrew the mutant organisms 
regardless of the age of either culture. Also, mutant 
organismes failed to produce turbidity when inoculated 
into parent cultures. Mutant organisms grew well 
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when inoculated into Seitz filtrates (pH. 6-0) of 24 hr. 
wild-type cultures but not in filtrate of 48 hr., or 
alder, + cultures even when these were supple- 
men with glucose and yeast extract. Growth of 
mutant organisms in various dilutions of wild-type 
filtrate (6 days) is shown in Fig. 1. The activity of 
the growth-inhibitory factor was apparently un- 
affected by heat sterilisation (15 Ib./aq. in. for 15 min.). 

When each of thirteen species of bacteria repre- 
senting ten genera were tested for their ability to 
grow 10 filtrate (pH 6-0) of organism NCIB 8182, 
only the growth of Proteus vulgaris was inhibited ; 
& control culture of this organism in GYE medium 
gave good growth. This selective behaviour of the 
inhibitor was confirmed in several subsequent trials 
in some of which both glucose and yeast extract 
were added to the filtrate. 

Oelluloseleas mutantas obtained from cellulose- 
producing cultures of Acetobacter aceiigenum NOLB 
8132 and NOIB 5346, A. zylinu NOIB 8084, A. 
zylinum var. africanum NOIB 7020 and Bacterium 
wylinoides NOIB 4040 were examined for their ability 
+o grow in the filtrate of their own parent culture 
and in the filtrate of each other parent culture. The 
filtrates were obtained from wild-type cultures at 
six days, were tested at pH 6-0, and after inoculation 
were incubated at 30° for four days. None of the 
mutant organiams grew in any filtrate except in that 
of culture NCIB 8084, which supported the growth 
of all mutant isolates. Hach of the wild-type cultures 
aad well when inoculated into each of the parent 

trates. 

Ib would appear that the produstion of a growth- 
inhibitory factor by the cellulose-producing organisms 
{except culture NOIB 8034) provides a selective 
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environment for their propagation m GYE hquid 
medium. This also offers an explanation for our 
failure to obtain mutants from culture NCIB 8182 
by the method of Lederberg and Lederberg!; the 
colonies (presumably containing both parent and 
mutent cells), picked from the ‘master’ plate to GYE 


- liquid medium for enrichment of mutanta, failed to 


enrich the mutants because their growth waa inhibited. 
It is further suggested that, when the parent culture 
is mass-plated, the inhibitory factor is reduced in 
concentration by diffusion into the agar medium, thus 
allowing the mutant organiam to grow. The growth- 
inhibitory factor is bemg studied further. , : 
One of us (R. 8.) acknowledges the receipt of an 
Imperial Chemical Industries Research Fellowship. 
ROBERT SrzgEL 
Tuomas K. WALENMR 


College of Soienoe and Technology, 
University of Manchester. 


* Btoel, R., and Walker, T. K., J. Gen. Altrob»ol. (1n the presa). 
* Lederberg, J., and Lederberg, H. M., J. Beat., 63, 300 (1951). 
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Ultrastructure of Erythrocytes in Severe 


Scurvy 

A sSUBRVMY of the literature has revealed that 
ansmis complicates 70 per cent of all clinical cases 
of severe gcurvy!. The increased urobilinogensmia 
of sourvy is evidence of an accelerated disintegration 
of erythrocytes". These factors, combined with the 
recent demonstration of a hemolytic process in human 
scorbutic patents’, prompted us to study the effects 
of vitamin O deficiency on the ultrastructure of the 
erythrocytes of animals suffering from scurvy. 

Two guinea pigs were made soorbutio by being 
fed an ascorbic acid-free diet for thirty days, killed 
and erythrocyte samples obtained from the coronary 
and femoral arteries and pulmonary ocepillaries. A 
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part of the cells appeared as if they had holes punched 
in them. Electron microscope pictures of ultra- 
thin sections revealed the presence of vacuoles with 
well-defined borders (membranes) enclosing either 
whole portions of the red-blood cell or cellular debris 
in the form of very small circular or ovoid bodies 
(500-2000 A. in diameter) or filamentous material 
(Figs. 1 and 2). Parts of these vacuoles do not contain 
any visible material ; the latter is apparently digested 
and dissolved. The vacuoles increase in size, probably 
&8.8 result of the hypertonicity of their contents. 
They finally empty into the surrounding blood stream, 
leaving behind cellular fragments which may still 
contain one or more vacuoles and their contents 
(Fig. 3). 

Only a small number of the erythrocytes of two 
guinea pigs fed the soorbutogenio diet for ten days 
and two others fed the game diet for twenty days 
were vacuolated. Such cels were never observed in 
the blood of the seven control guinee pigs fed normal 
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A more detailed report-of these observations will 
appear in an early issue of Experimental Medicine 


American College of Cardiology 
aod Elmhurst General Hospital, 
New York, 


May 13. 
Oxzebrinski, H. W., and Wood, G., J. Missouri Med. 
Asoo., 43, 756 (1963). 
oo dodo) unde B. AL, , and Spies, T. D., J. Lab. CH». Mei , 
* Merakey, O., Brit. Med. J., 11, HEY {TEER 


Sodium, Potassium and Calcium Ions in 
the He&molymph of Oncopeltus fasciatus 
(Dallas) 

Tus inorganio constituentes in the hemolymph of 
Insects have been investigated in many orders, 
according to the report of Florkin!. There is a dearth 
of information in the order Hemiptera. Mature 
adulta of this species were used in this Investigation. 

Eggs were received from R. L. Beard, of the 
Connecticut Agriculture Experiment Station at New 
Haven, Connecticut. They were incubated at normal 
room temperature in deep glass dishes. Their food 
consisted of dried milk-weed seed and double glaas- 
distilled water. By amputating & leg and antenna 
the blood was drawn up by capillarity into a micro- 
pipette. This pipette was graduated to a thousandth 
of & millilitre. After each bleeding the contenta in 
the pipette were emptied into a 'Vyoor' crucible, 
along with some double glase-distilled water, used to 
ringe the pipette. This mixture was ashed in 4 
muffle oven at & temperature of 600° C. By pooling 
the blood of many specimens, samples of 0-1 and 
0-5 ml. were tested. The ashed sample waa dissolved 
in 5 ml. of 0-1 N hydrochloric acid and this solution 
was transferred to a small beaker of the Beckman 
flame photometer. ‘Transmission readings of the 
sodium, potasium and calcium content were made, 
after having first adjusted the photometer with 
standard solution containmg known amounts of 
each ion’. 

These observations on sodium and potassium are 
the only ones reported for the hwmolymph of O. 
fasciatus (Dallas). The average sodium content was 
80-4 mgm. per cent or 39-52 m.eq. per litre. Potas- 
ee ee c eat 
per litre. The average 11-06 meq. per litre for 
cium was observed in this experiment. Clark and 
Craig* reported calcium in this species as 18:9 m.eq. 
per litre. This value for sodium agrees with that 
obtained for the dipteran larva of Dictenidia bimacu- 
lata (L.) The value agrees with ‘that 


` obtained in the larva of the lepidopteran, Celerio 


(Detlephtla) euphoribae (L.), and the pupa of the 
coleopteran, Hydrophilus piceus (L.). Those insects 
the calcium content of which approximated that 
found in O. fasciatus (Dallas) were the pupa of the 
a ee 
piceus (L.): 


? 


8.49 24 2 Vel 


* NS 


‘This projet was suggested and supetvised Dy. 
Dr. D. Ludwigs Po et ao woo 
Ey T wy Me Te . Jans A. Morren 
Department of Bjology, : '.; . 


Fordham ' University, t 4 |. 7 - 
^ New York City, . ay 
Néw York. . g UE US 


1 Florkin, M., Arokises Iniernatonalas de Physiotopa, 61 (1053) 
* Barsa, XL, J. Gen. Pkys., 28 (1054). ix . 
* Clark and Orig, Pkynol, Zool., 36 (1063). 


Quantity of Radioactive Lecithin and 
Radioactive Cephalin with Lipositol 
` required to produce Sphering of 
Mammalian Red Cells 

THE quantity of distearyl lecithin which has to be 
added to washed human red cells:to produce the 
disk-sphere transformation has already been de- 
scribed! ; 10* disks require 6-10y, but how much of 
the material is adsorbed on the red cell surface is 
unknown. 

Recently we have been able to label lecithin and 
cephalin plus lipositol with iodine-181, following a 
method essentially similar to that of Hoffman’. 
The lecithm and cephalm plus lipositol was provided 
us by the American Lecithin Oo. as ‘Alcolec Granules’, 
which consist of about one-third lecithin, one-third 
cephalm, and one-third lipositol This mixed 
material was dissolved in ether and brought into 
contact by shaking with Na&!*!T-to which a small drop 
of nitric acid had been added. After 24 hr., the ether 
layer was washed four times with potassium iodide 
and- then four times with Na,8,0,; ib contains all 
the phospholipids. 20 vols. of acetone was added ; 
& precipitate appears, which- is dried in air. On 
adding ethyl alcohol to the dried material, some of it 
dissolves (lecithm), while the remainder dissolves on 
adding diethyl ether (cephalin plus lipositol). Sols of 
both lecithin and of cephalin plus lipositol were made 
by adding 1 ml. of the alcohol or ether solution to 
9 mL of saline at 60°, and were oooled slowly to room 
temperature and filtered. 

To 0.5 mL of a suspension of washed human red 
cells with & volume concentration of 0-3, that is, 
each 0-5 ml. containing 1:0 x 10° red cells, 0-5 ml. 
of the lecithm sol undiluted, diluted 1 in 2, 1 m 4, 
oto., was added. Similarly, to 0-5 ml. of a similar 
red cell suspension, 0-5 ml of the oephalin plus 
lipoeitol sol undiluted, diluted 1 in 2, l in 4, eto., 
wes added. Control systems contamed 0-5 ml. of 
lecithin gol or of cephalm plus lipoeitol sol, undiluted 
or diluted 1 in 2, etc., added to 0-35 ml. of saline. 
After 15-80 minutes, each system containing red 
cells was examined by phase optics and between 
plastic slide and coverslip to see if sphering had 
ocourred. If it had, the radioactivity of 0-5 ml. of 
the supernatant fluid from the red oell system and 
0-5 ml. of the appropriate control was measured in 
& well-type scintillation counter. After subtracting 
beckground, the ratio (count in supernatant of cell 
suspension) /(count in control) enables one to calculate 
the minimum fraction of radioactive lecithin or of 
radioactive oephalin plus lipositol which is attached 
to the surface of the red cells when they are sphered. 
To convert this quantity into mgm., about 1 ml. of 
each of the two sols were weighed before and after 
drying; the sodium chloride in each was subtracted 
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and the remainder was taken as being lecithin or - 
cephalm plus-lipositoL ^. ~ eA . 

In the case-of both mole, the quantity taken up at 
the surfaces of the sphered cells was 0-1 + 0-02 mgm, 
The relative’ quantities of lecithin and of oephalin 
plus liposito] m tho human red oell are somewhat 
uncertain, but taking the values given by William, 
Erickson,'Avrin, Bernstein, and Macy’, lecithin and . 
cephalm are present in about equal amounts, lipoaitol * 
constitutes a very small fraction, and the total 
phospholipids in 0-5 ml. of & human red cell suspen- 
sion of volume concentration 0:3 varies» from 
0-54 mgm.‘ to 0-44 mgm.!. Since an uptake of 
0-10 + 0-02 mgm. of either lecithin or of cephalin 
plus hpostol is the minimum amount which produces 
sphering of red cells which contain between 0:54-mgm. 
and 0-44 mgm. of phospholipids, sphering appears. 
to occur when one out of four or one out of five cell 
phospholipids had combined with the added sphering 
agent. The supposes, however, that all the call 
phospholipids are equally accessible (as they might 
be if the phospholipids formed a monolayer at the 
cell surface); but since there is evidence that at 
least 50 per cent of the cell pid is bound to protein . 
88 & lipoprotein complex*, speculation in this direction: 
can be very misleading. i x 

This investigation was made under a grant, H 1598; 
from the U.8. Publio Health Service. We have to 
thank Mr. J. Eichberg, president of the American 
Lecithin Co., for material and for very helpful advice: . 

2 Eric Ponpsre 
Rurs V. PoxpzER 


1 Ponder, H ,'"H 
New York, 1048). 
1 Hoffman, M. O , J. Lab. Clim Afed., 41, 521 (1953). 
* Willems, H. H., @ al., J Biol. Chem., 133, 111 (1938). 
"o A. K , and Dziemian, A. J., Oold Spring Harbor Symposte, 
, 17 (1940). 


and Related Phenomena" (Gruneand Stratton, 


Adrenaline and Failure of Neuromuscular 
Transmission 


In the course of a study of the effecta of adrenaline 
on neuromuscular transmission, we have observed 
repeatedly during tetanic stimulation of the, ret 
diaphragm tn vro and gracils im vivo ure of 
transmussion of a type which has apparently received . 
little or no attention in the literature. We-recorded 
intracellular end-plate potentials by means of micro- 
Pipettes filled with 3 M potassium chloride, which 
had an electrical impedance of 10-80 MA. When 
the muscle nerve was stimulated repetitively with 
supramaximal shocks, the muscle spike potential 
disappeared as the rate of stimulation increased, 
leaving, only & diminishing end-plate potential. 
Further increase of frequency, however, did not 
oause this potential to vanish gradually. Instead, 
failure of transmission occurred at & point which was 
evidently proximal to the end-plate. This failure 
was initially intermittent: certain impulses did not 
reach the end-plate end hence made no impression 
on the end-plate resting potential (sometimes activity 
from continuous fibres was seen because of electrical 
spread). 

Impulses which did reach the end-plate gave larger 
end-plate potentials than before, presumably because 
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Fug.1 Potentials recorded intracellularly from two separate ond- 

pates during tetanio stimulation (64/sec.) of only one motor unit 

& rat du dia 5o a single motor fibre in the 
c nerve end- plates show intermittent but 

ure of transmission ‘The voltage calibration at 1! 
indicates 5 mV. for upper trace and 15 mV for 





t of figure 
wer trace 





Fig. 2. Photographs of intracellular end- eet potentials from a 
fibre in a rat See eee the benefimal action of 
adrenaline on ba -falling nemom on The photo- 
graphs een rd abou posod osalloscoplo traces 

?' diy ahould be read OY to. night (IER Mene 
failure of transmission stimulation at 


20/soc. (2) Fay eere etd e addition of 60 «gm adrenalins . 
(6l de to the bathing solution. At this time failure 
had become oomplete, but there was some > Hime sado: 1 moo 
: 1 mseo 


the nde was now being stimulated at a lower 
effective rate. The frequency at which failure began 
varied considerably with different fibres, with the 
condition of the muscle, and with the supply of 
oxygen. The partial block could usually be relieved 
by lowering the rate of stimulation. In some cases, 
however, this was not true, and complete, apparently 
irreversible block ensued. Recording of the activity 
in the nerve trunk showed that failure of conduction 
did not take place in the nerve trunk. 

In preparations in which & single motor fibre was 
dissected in the phrenic nerve, the potentials at end- 
platea of two active muscle fibres did not fail syn- 
chronously (Fig. 1). This shows that the failure of 
transmission was occurring beyond the most distal 
pomt of branching of the motor axon, that 18, close 
to or at the nerve ending. We found, both $n vitro 

-and im vivo, that adrenaline (hydrochloride or 
bitartrate) injected either mto the muscle bath 
(50 pgm. in 30 ml.) or intra-arterially (1-2 ugm.) 
sevelly relieved such a partial block (Fig. 2). 

rae” K. Kengevi6 

R. MirgpI 
: Dept of Physiology, 
John Curtin Bohool of Medical Research, 
Australian National University, 
Canberra. 
May 15. 


Role of gie oni Starch in the Evaluation 
Wheat Quality 


THE introduction of test balang as a means of 
quality evaluation in the wheat-breeding programme 
of the Agricultural Research Institute, Wagga, has 
disclosed a characteristic which does not appear to 
have been reported in Australian wheats, namely, 
differential susceptubility of varieties to excessive 
starch damage during mn This has been con- 
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dimid by microgcopic examination with differential 
stammg as ised by Jones. Trals by experienced 
technicians uging different experimental mills showed 
that, with: certain wheats, excessive starch damage 
could not be ‘avoided. In the teet-bakoe, this excessive 
proportion of starch led to high water 


_ absorption, poor loaf volume &nd crumb texture on 


the basic test, ` ‘stickiness’ in doughs contaimng 
diastatio malt. + 

The question arose as to why a high proportion 
of the wheat breeder's croes-breds and some com- 
mercial varieties—all of which had been regarded 
88 having superior 'strength' but whioh did not 
always perform well under test-baking—should 
possess this characteristic. 

The explanation appeared to lie in the choice of 
methods previously used for assessing quality. Early 
selection for qualhty was based in the first place on 
the wheat-meal fermentation-time test. With this 
test the higher water absorption caused by damaged 
starch leads to a ‘tight’ dough-ball and consequently 
a high figure which was interpreted as superior 
quality. (Incorporation of varying proportions of 
damaged starch m the dough-balla has confirmed 
this view.) 

Subsequent testing at a more advanced stage in 
the ing has been carried out on the farinograph. 
Tnals with flour samples contaming increasing pro- 
portions of damaged starch (artificially produced) 
showed that the farmograph revealed no effect due 
to the additions except an increase in water absorp- 
tion—a characteristic ordinarily regarded as desirable. 

Extensive trials with the Chopm alveograph have 
shown that & moderate amount of damaged starch 
manifests iteelf as enhanced strength and better 
balance. Only in cases of extreme ‘toughness’ due 
to high absorption by damaged starch would ono 
Tegard the sample as having undesirable character- 
istios. 

If such techniques are to be used in place of teet- 
baking in assessing baking quality of wheats, then 
it appears umperative that they should be used in 
conjunction with supplementary testa to show whether 
the resulta are an indication of genume strength, or 
just 'peeudo-strength' caused by some anomalous 

istio such as excessive starch damage. 
L. H. Bmp 
Agricultural Research Institute 
(Department of Agriculture), 
W: Wagga, 
New South Wales. 


1 Jones, O. R., Cereal Chem., 17, 133 (1040). 


Arachnida 


WHILE examining some grain infected with tyro- 
glyphid mites, I found a specimen of Cheletomorpha 
lepidoptorum Shaw (-venustissvma Berlese), which 
Red ac TALBA ve cas About six eggs were 
acattered on the ground. and the Cheletomorpha was 
moving backwards and forwards, covering them with 
& sparse network of silk. In this mite, the mouth is 
at the end of & gnathosoma, which is shaped like a 
cone and completely encircles the cheliceral stylete. 
The silk wea coming from the mouth in the form of a 
very flne thread, which was stretched from mde to 
side over the eggs, the pedipalpal claw being used for 
manipulating it at times. Unlike Cheyletus eruditus 


Silk Production in the s LE (Acarina : 


A: M. Huvauus 
Biology Department, 
Royal Free Hospital School  . 
of ME: : 


Medicine, 
London, W.O.1. 


Control of Flowering in Rice 
Plant-Growth Substances 


Pute grains of the varieties N.136 (early), T.1145 
(eariy-winter) T.141 (mid-winter) and J.192 (late- 
winter) were procured from the Central Rice Research 
Institute, Cuttack. After a preliminary selection for 
uniformity, the seeds were soaked in ‘three different 
concentrations, 500, 250 and 100 p.p.m., of each .of 
the three different plani-growth substances for 72 hr. 
The grains thus treated were waahed thoroughly in 
water and then sown in seed-bed pots. At the age 
of 21 days, the seedlings were transplanted to 10-in. 
earthenware pote containing a mixture of soil and 
. cow-dung manure in the proportion of 8:1. The 

plants were next subjected to weekly foliar spray with 


the corresponding hormone solution in which the - 


seeds were soaked previously. The spraying was oom- 
menoed with 28-day-old-seedlings and was continued 
until the panicles emerged in each plant. Care was 
taken to maintain uniform soil moisture throughout 
ae ere tal period by frequent applications of 
water. 

The criterion of ear emergence was taken as the 
exsertion of the floral axis through the flag leaf 
sheath of the main shoot. Observations were taken 
each day at about 9am. The number of days taken 
from sowing to ear emergence is presented in Table l. 
The results indicate a wide difference among the 
various varieties in the to the different 
treatmenta. The auxin f-indolylaoetio acid had no 
effect on ear emergence in varieties N.186, 7.1145 
and 7.141, but produced a significant earliness in the 
variety J.192. 


late-winter variety J.192. The so-called anti-auxm 
2,8,5-triiodobenxzoio acid produced no effect in the 
varieties N.136 and 7.1145, but brought about 
earimess in the varieties 7.14] and J.102. Thus the 
effect of this so-called anti-aqxin is in the same 
direction as the auxins and not opposite to the auxins. 
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Table]. TIXE FRON BOWING TO Mik HXNARGENCOR Im DAYS (AVERAGE 
OF 24 PLANTR) 
Sowing date for early variety December 19, 19565; for the other three 
» vailetles July 2, 1056 


VoL 180 








Days from sowing to ear emergence 





















Oontrols 
B.H. Mean 
O. D. at 5 per ceni 





One clear result apparent from these studies is that 
the plant-growth substances in bringing about a 
modification in floral response have something to do. 
with the normal flowering period of the rice variety. 


its photoperiodio 
Generally early and medium-earty 
varieties are either long-day or intermediate onegt.*; 
the early-winter, mid-winter and late-winter varieties 
are predominantly short-day plante!®. 1, The differen- 
tial behaviour of & plant-growth substance on varieties 
of rice normally of different flowering durations is ex- 
amplified by taking one example. Thus in the present 
Investigation «-naphthylacetic acid brings about a 
delay in the early and early-winter varieties, ia with- 
out any effect in the mid-winter variety, while it brings ' 
about a significant earlmess in the late-winter variety, 

The other finding is that the earliness produced-in 
these cases, though statastically significant, is of no 
agricultural importance. It is in contrast 
with the results of Siroar and K: u^, who found 
& icuous earlmess in a late-winter variety 
“Rupaall of Bengal by -indolylaoetio acid and 
a-naphthylacetic acid. 

We are grateful to the Utkal University for award 
of the M. B. Gajapati Fellowship to one of us (G. B.) 
and a grant-in-aid from the Jnan Vijnan Parishad 
Fund, to Prof. B. Samantarai for providing facilrtios 
in-the Department of Botany, Ravenshaw. College, 
Outtack, for carrying out this investigation, and to 
Prof. K. V. Thimann for helpful criticiam. T 


G. Mena 
G. Sanco 
De t of Botany, 
venshaw College, 
Cutbeck-3, India. 
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AMENITIES, RIGHTS OF THE INDIVIDUAL AND THE NEEDS 
OF. DEVELOPMENT 


November 1, 1985, & Committee on Admin- 

istrative Tribunals and Enquiries was appointed 
under the -chairmanship of Sir Oliver Franks, “to 
consider and make recommendations on: (a) the 
constitution and working of tribunals other than the 
ordinary courte of law, constituted under any Act of 
Parliament by & Minister of the Crown or for the 
purposes of a Minister's functions; (b) the working 
of such administrative procedures as include the 
holding of an inquiry or hearing by or on behalf of a 
Minister on an appeal or as the result of objections 
or representations, and in particular the procedure 
for the compulsory purchase of land”. Its inquiry 


thus involved the consideration of an important 


aspect of the relation between individual and 
authority, a relation which is not static, but requires 
adjustment from time to time if & reasonable balance 
is to be held between private right and public 
advantage, between efficiency of administration 
and fair play for the individual Its bearing on 
efficient administration should of iteelf make the 
report of interest to the scientist as such; but ite 
clear and trenchant exposition of what is involved 
end the principles which should determine both 
procedure and practice concerns him closely as & 
oitizen. Nor need we look further than to the dif- 
culties and opposition which have occurred in oon- 
nexion with the Atomio Energy Authority’s plans 
for nuclear power stations or ita new research station 


. at Winfrith Heath, or the many recent proposals to 


‘ 
Ta 


m 
tr. 
EN 


- place such a station in the Snowdonia National Park 


and for an oil refinery at Milford Haven, in the 
Pembrokeshire National Park, to realixe that pro- 
cedure for the acquisition. and use of land touches 
technical development and the utilization of the 
natural resources of Britain as well as the rights and 
needs of the individual citizen very closely indeed. 
What the Franks Committee’s report* has to say 
on the procedures by which the rights of individual 
citizens can be harmonized with wider public interest 
bears closely on this wider question of the recon- 
ciliation of the claims of varying publio interests, of 
those of amenity, defence, water and power supply, 
forestry, agriculture, mineral resources and the like. 
The continued expansion of government activities 
and responsibilities, often enough as a result of 
technological development, has, in the past. quarter 
of & century, since the Donoughmore Committee 
reported on Ministers’ Powers in 1982, led to the 
establiahment of many new tribunals and the exten- 
sion of the activities of old ones, while far greater 
use is made of the powers to acquire land and 
control its use. Nor is any dissent likely from the 
conviction of the Franks Committee that tribunals 
as a system for adjudication have come to stay, 
. of the Committee on 


Administrattve Tribunals and 
ea. Pp. 11+115. (Omnd %18.) (London: HM. Stationery 
Office, 1957.) 5s. net. 


and that the tendency for issues arising from legisla- 
tive schemes to be referred to special tribunals is 
likely to grow rather than to diminish.. 

In such circumstances it is important, if not 
essential, that the iasuea should be clearly understood 
by the individual citizen. The Franks- Committee 
pointe out that at the preliminary stage the most 
important requirement is that the citizen should be 
aware of and fully understand his right to apply to 
& tribunal Later, it insists that fairness requires 
that those whose individual intereste are likely to 
be affected adversely by the action proposed should 
know in good time before the inquiry the case which 
they will have to meet, and clearly this should apply 
equally to other public intereste which may be 
affected. The Franks Committee was not satisfied that 
this requirement is always fully met, and it recom- 
mends various statutory changes in procedure in 
consequence. Likewise, it recommends that wherever 
possible some statement of the ministerial policy 
relevant to the-particular case should also be available 
before the inquiry. 

The recommendations that, unless the Minister has 
special reasons to the contrary, & publio inquiry 
should be held in preference to & private hearing in 
connexion with the compulsory acquisition of land, 
development plans, planning appeals and clearance 
schemes, that the full text of an inspector’s report 
should accompany the Minister’s letter of decision 
and be available on request, and that the Minister's 
letter of decision should set out in full his findings 
and inferences of fact and the reasons for the decision, 
ilustrate further the importance which the Com- 
mittee attaches to this question of publicity. Lord 
Silkin does indeed dissent from the recommendation 
that reports of inspectors should be published, and 
the report itself seta forth some weighty arguments 
against publication, particularly in regard to the 
effect on frankness and on the relation between 
Ministers and their advisers. It is clearly a matter 
for judgment here as to which course is most in the 
public interest, but none the leas the weight attached 
to publicity in general is not affected. 

On that ground alone—all special considerations of 


‘scientific interest apart—it is important that the 


Franks report should be widely read and ita state- 
ment and analysis of the issues clearly understood. 
As the committee points out at the outaet, in Great 
Britain government rests fundamentelly upon the 
consent of the governed, and the general acceptability 
of its adjudications is a vital element in sustaining 
that consent, as it is in securing that administration 
is efficient both in ensuring that the objectives of 
policy are securely attained without delay and in 
satisfying the general body of citizens that it is pro- 
ceeding with reasonable regard to the balance between 
the public interest which it promotes and the private 
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. (or dier publio). intereat which it disturbs. It oould 


r 


‘not ‘be pretended that either requirement has been 
well served in the proposals for the new power * 


, Stations at Teta and Hunterston, for 


^ 


- 


.ex&mple, , 
‘The easential characteristics of these special pro- 
cedures shéuld be, the Committee suggéste, opénness, 


.. »""faitnoas and impartiality, though these characteristics 


need not: neceasarily-be present in the same way and 
to the sarne extent at all stages : the Minister, for 
example, is committed to & policy which he is charged 
by Parlament to execute and, in thia mense, he is 
not—and cannot be—impartial in ‘his decision on an 
inquiry.: The rule of law, however, stands for the 
view tha$ decisions should be made by the application 
of known" principles or laws, and in general such 
decisions will be predictable. On ,the other hand, 
a decision may have to be taken without prmciple 
and without any rulea, and the Committee observes 
that, methods of adjudication by tribunals are not 
In general the same as those of adjudiéation by 
Ministers ; and where it is desirable to preserve 
flexibility of decision in the pursuance of public 
policy, a wise éxpediency is the proper basis of right 
adjudication and the decision must be left with a 
Minister. While, however, tribunals in their cheap- 
ness, accessibility, freedom from technicality, ex- 
pedition, and expert knowledge of their particular 
subject, possess advantages over the courta, the 
Franks Committee, ss a matter of general principle, 
is firmly of the opinion that a decision should be 
entrusted to & court rather than to & tribunal in the 
absence of special considerationa which make a 
tribunal more suitable, and no less firmly it inmsta 
that all decisions of tribunals shall be subject to 
review by the courts on points of law. 

"The Committee is satisfled that, in general, despite 
the haphazard way in which tribunals have developed, 
the method of decision by tribunals works reasonably 
well, and in considering what improvements and safe- 
guards could be introduced into the present structure 
it ramarks that openness appears to require publicity 
of proceedings and knowledge of the essential reason- 
ing underlying the decisions ; fairness to require the 
adoption of a clear procedure which enables parties 


_~ to know their rights, to present their case fully, and 


4 


to know the case which they have to meet; and 
impartiality to require the freedom of tribunals from 
the influenoe, real or apperent, of government de- 
partments concerned with the subject-matter of the 
decisions. In this last consideration we have to 
recognize the principle that neither individual nor 
department should be judge in his own cause, dis- 
regard of which has bedevilled questions of the use of 
land for almost two decades, and the Franks Com- 
mittee itself, while satisfled that the requirement of 
fairneas, to the importance of which much of the 
evidence submitted directed attention, was generally 


met, were not so satisfled that it held with some. 


hearings before county agricultural executive oom- 


. mittees. This appears to be due largely to the exercise 


by those committees of adjudicating functions in 


- Y u 


js regarded by the Franks Commi 


es VoL 180. ^ 


October 26, A957. 
"This. practice 
&B wholly un- ` 
desirable : while it exista, the parties..cannot, feel 
“that ‘their caso will receive a fair’ héaring dnd be. 
impertjally decided.- Furthermore,shvé.in time of 
emergenoy or threat of emergency, it reoommengds * 
that the Service reine tp ie eq AE. 
adopt-the same prodedure for the &oquisition of land 
as may be prescribed. for other government, dapart- 
menta, exóépt where the appropriate Bervioo:Mirister - 
or his most senior official certifies dispensa- 
tion on grounds of security in & paftioular-iistanoe. 

As regards appeal to the courte, whateyar procedure , 
is devised—and it may well differ for different ' 
tribunals—it should be simple, cheap and expeditious. 
In the first instanoe, it should appropriately be to’ 
an appellate tribunal, followed, as already indicated, . 
by an appeal to the courts on points of law. Nor is the 
Committee opposed to amalgamation of tribunale; ` 
though it rejeote specific propoeals made to them 


addition” to their executive fiu 


and recommends that whenever establishment of a , 


new tribunal is proposed the possibility of. vesting ` 
the jurisdiction in an existing tribunal should first 
be considered. 

It is more critical of administrative procedures for 
the scquimtion of land, and points out that these 
cannot be classified as purely administrative or purely- 
judicial. The provision for & special procedure pre- 
liminary to the decision involves testing an issue often 
partly in publio, and the final decision cannot be 


reached by the application of rules and must allow 


the exercise of a wide discretion in balancing public 
and private interest. Criticism of particular instances 
over the past decade and more has repeatedly turned 
on the failure or apparent failure to belanoe those 
Que X ee ee a MANET 
terests. 

If the administrative view is dominant, ilio publig =, 
inquiry cannot play ita full part, ae one aS 
interests of individual citizens affected or other pubis ~“ 
interests may not be sufficiently protected, nor, dave 
exceptionally, can Parliament provide such, pro- + 
tection. The Franks Committee endorses the view 
that Parlament has neither the time nor the know- 
ledge to supervise the Minister and to call him td , 
&coount for his administrative decisions. .On thé’ 
other hand, the judicial view overlooks the. faot that” 
the Minister himself, who is responsible to Parliament: : 
for the ultimate decision, cannot conduct the i quy ] 
in person. 

Ín seeking a reasonable belenoe between the - 
conflicting interests, which include, besides the 
responsibilities of Ministers and other administrative 
authorities and the rights and feelings of individual 
citizens affected, the public interest that Ministers 
and authorities should not be frustrated in executing 
their duties and that their decisions should be subject 
to effective checks or controls, the Franks Committee 
notes that dissatisfaction with procedures relating to 
land arises largely from the basis of compensation. 


wa 


t 


a ` 


Objections to compulsory purahaae would be far fewer E 
if compensation were always assessed at-not lees than —— 


- 
tst 
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market -values. Jobi! extuldonition: Tay: alate "the 
^ Committeo’s tarms-of reference, but is bears closely. 
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on the question of public confidence. Is reitergtes, in - 


conclusion, that even if administrative prodédures are 
changed and -made as open as possible in the way 
` suggested, püblio odnfidence will not be maintained, 
not complete satisfaction given to those affected, if 
the basis of compensation is noi regarded by them 


''* as reasonsble. 


. Part 3: 


There ig & further important point. Wisely, the. 


Committee ‘emphasizes that no recommendation it 
can make will compensate for a wrong approach to 
administrative activity by the official concerned. It 
believes that there would be leas public resentment 
against administrative action if all officials - were 
trained in the principle that the individual has the 
right to enjoy his property without administrative 
interference unleas that interference is unmistakably 
justified in the publio interest. The attitude of an 
owner or ocoupier may well turn on whether he 
receives reasonable and courteous notice of a proposal 
to inspect the lánd. 

The Franks reports cannot be properly described 
as of acientiflc interest in the strict sense of the word. 
Nevertheless, tt-is of particular interest to the scientist 
both because its recommendations relate to the con- 
because Bo often the procedures described have bean 
necessitated by technological developmeni. The 
scientist, too, especially in view of his increasing 

ity for administration both in Industry and 
in public affairs, might well pause to reflect on the 
principles so clearly enunciated in this fresh statement 
of the relations between individual rights and public 
- interests, - and how far those essential features of 
openness, fairness, impartiality—and ocourtesy— 
might nob be applied in his own sphere of service and 
"profeesional relations. With the growing complexity 


7 of administration and the multiplicity of technical 
^iemües in publio life, ib is increasingly easential that 


the channels of assent should be deeply dug. 


CRYSTALLOCHEMICAL ANALYSIS 


The Barker Index 


of Crystals 
Jeu uL M Qd mdi as 
‘stances. . By Dr. M. W. Porter and R. O. Spiller. 
VoL 2: Orystals of the Monoalinio System. Part 1: 
Introduction and Tables. Pp. v+883. Part 2: 
Descriptions—M.1 to M.1800. Pp. viii -- 760. 
MA EIAS AN Hats to M.8572. 
Pp. vili--088. ( idge: W. Heffer and Sons, 
Ltd., 1050. Published for the Barker Index Oom- 

mittee.) £10 neb the three parts. 
R OAL analysis aims at -the 
identification of orystallme substances from 
measurements of their interfacial angles. The special 
advantages of this method He in the ease and com- 
parative speed with which even substances of highly 
complicated chemical composition can be identifled 
by & procedure during which none of the material is 
consumed and also m the very small amount of 





material necessary. 
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In order that charactecistio angles msy be listed in 
numerical order, a standard setting and orientation | 
must be selected for each substance. Apart from an 
early attempt by M. L. Frankenheim, systematixation 
of date in this manner was first achieved by the work 
of E. 8. Fedorov and his &msociates.. His great work, 
“Das. Krystallreioh ; Tabellen rur krystallochem- 
ischen Analyse", published in 1920, listed some 
7,400 substances, of which 6,800 could be 
as satisfactorily described. T. V. Barker, of Oxford, 
after spending a year under P. Groth at Munich, 
went on to work in Fedorov's laboratory and helped 
in the production of the “Tabelen”. Extensive 
trials of the Fedorov method, however, ultimately 
convinced him that it was unlikely to aoquire 


ion, 


B DM Greed a nee odes Wu wes ly 
descriptive. Founding his choice of setting 

on the principle of simplest possible face-indioog, by 
which & maximum of thirteen pairs of parallel facea 


partly on theoretical considerations, and 
used instead the orthodox crystal systems. Specimens 
of the kind of classification tables envisaged were 
given,-but re-caloulation of the data for about 8,000 
non-cubic substances was @ heavy teak for an 
available for scientific work after taking up an 
administrative post at Oxford, and he died in 1981. 
A number of orystallographers at Oxford, convineed 
thas Barker’s schame was a great improvement on 
that of Fedorov and that it could be made the basis 
of @ practicable crystallochemical index, arranged to 
press forward with the calculations and tabulation. 
The work was co-ordinated by a committee under 
the chairmanship of A. E. J. Vickers; valuable help 
mee kiven ko va ee ee 
worming at mp ity of Groningen under P 

and by individuals. VoL 1, published in 
le included the a introductory matter 
and an index and tions of crystals of the 
tetragonal, hexagonal, trigonal and orthorhombic 


systems. 

Vol. 2, now under review, brings tho task measur- 
ably nearer completion. Concerned as it is with the 
monoclinic system, the 8,572 substances in this 
volume represent about one-half of the crystals to be 
deecribed, and this proportion is reflected in the bulk 
of the three large parts into which the volume is 
divided. The arrangement follows closely that of 
Vol. 1. Part 1 begins with a 40-page introduction, 
by M. H. Hey, to the application of the Barker 
method to monoclinic Nineteen examples, 
worked through in some detail, are all organio sub- 
stances chosen to illustrate various pointe of le 
difficulty. The main claasifloation angle in the 
monoclinic system is am, between the faces (100) and 
(110), but & short auxiliary table liste also angles ca, 
between the faces (001) and (100), for a number of 
incompletely developed crystals. Other tables list 
the substances scoording to refractive indices (in 
order of f-index), densities and melting points 
(simple physical testa are often useful for con- 
firmation of & orystpllographic rie qe e There 
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names and (an innovation since Vol 1) of German 
names used by Groth in his “Ohemische Krystallo- 
graphie”. A new feature also is a page of ‘Brief 
Directions” for the experienced crystallographer, a 
copy of which oan be obtained for insertion in VoL. 1. 
Parts 2 and 3 of VoL 2 contain the 8,572 crystal 
descriptions. These parte, and the tabular matter of 
Part 1, have been reproduced from ipt by 
offset litho. As in Part 2 of Vol. 1, references are 
given under each substance to & standard chemical 
or mineralogical work as well as to Groth ; some 125 
substances not described by him are appended to 
Part 8. The descriptions include the matrix necessary 
to transform Groth’s setting to the appropriate 
Barker setting, physical constants (mcluding optical 
properties) and, where available, the spacings of the 
three strongest lines in powder photographs was given 
in the A.S.T.M. Index. During compilation it has 
been possible to correct & large number of errors, 
mainly in the caloulations by original authors, which 
have been detected in Groth’s descriptions. Quite 
aside“ from their use for purposes of identification, 
these two parta, together with Part 2 of Vol. 1, thus 
form a valuable compendium of up-to-date and 
accurate crystellographio information. Vol. 8 (dealing 
with crystals of the anorthio (triclinic) system) is in 
preparation. Ita publication will complete an 
addition to crystallographic literature on which the 
committee and the editors are to be warmly con- 
gratulated. F. ©. PurLLiPs 


ATOMIC STRUCTURES 


The Calculation of Atomic Structures 
By Prof. Douglas R. Hartree. (Based on lectures 
given under the of the William Pyle Philips 
Fund of Haverford Oollege, 1955.) (Structure of 
Matter Series.) Pp. xii4-181. (New York: John 
Wiley and Sons, Inc.; London: Chapman and Hall, 
Lèd., 1957.) 40s. net. 
HIS book provides & simple account of methods 
used in calculations of atomic spectra. It has 
more the character of a guide to the subject 
rather than of an mtfoduction, and is evidently 
intended for the specialist in a related field who 
becomes involved in atomic spectroscopy as an 
‘adjunct to his own work. It would also be of can- 
siderable value to the experimental speotroeoopisb 
who may be averse to advanced mathematics. The 
reader is assumed to have only an elementary know- 
ledge of mathematics and quantum theory, although 
he must be reasonably familiar with iptive or 
ital atomic py, and if he is to 
make full use of the book he must not have an aversion 
to tables of functions. 

There are several drawbacks to this elementary 
approach which make the book lees satisfactory as 
an introduction than aa & guide to the subject. The 
principal one is that it has forced the author to 
describe mainly the methods which were used during 
the earlier development of calculations on atomic 
spectra, rather than the more powerful and elegant 


involve more difficult mathematics ; in particular, the 
work of Racah is mentioned only in & paasing refer- 
enoe. Throughout, the author concentrates his atten- 
tion on the methods of calculation rather than the 
general theory behind the ; for the budding 
theoretical physicist this is very much putting the 
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cart before the horse, but there is no doubt that Prof. 
Hartree’s consideration will be appreciated by others 
‘The first chapter introduces Schrédinger’s equation 
for an electron in a central fleld, discusses the separable 
wave function approximation for a many-electron 
system and outlines the idea of the self-consistent 
fleld which was introduced by the author in 1927 and 
which forms the basis of all methods of computing 
atomio ‘spectra. The second and third chapters 
_describe the variation method for obteining the energy 
of & quantum gystem, illustrating it by &n application 
_ to helium and then to a many-electron system. The 
variation method is related to the Fook equations 
snd the Hartree equations, and it is shown how the 
use of determimantal wave functions reduces the 
problem to the calculation of certain types of integral. 

Chapter 4 gives a brief description of the elementa 
of numerical methods, quoting formuls without proof 
but with readily acceamble references. The applica- 
tion of these methods to the solution of the equations 
for the energy of an atom with a complete group of 
electrons is described in the next chapter, and in 
Chapter 6 this is extended to atoms with incomplete 
groups of electrons. Methods of mterpolation which 
are of use in guessing trial wave functions are discussed 
in Chapter 7. 

The remaining Chapters 8, 9 and 10 deal somewhat 
briefy with more advanced topics concerning the 
energy differences of different states of ionisation 
(Chapter 8), the use of the Dirac equation for the 
electron (Obapter 9), and recent improvements on 
the self-consistent fleld method of approximation. 

R. J. Epas 


VoL. 180 


STEREOCHEMISTRY 
Steric Effects In Organic Chemistry 


Edited by Melvin 8. Newman. Pp. vii+710. (New 
York: John "Wiley and Sons, Ino.: London: 
Obapman and Hall, Ltd., 1956.) 100s. net. 


. To-day, now that this aspect of the 
subject has become extensively increas- 
ingly more attention is being paid to stereochemical 
factors as they affect reaction-paths and mechaniams. 


spatial 

reacting molecule, and even the stereo-electranic 
considerations which determine whether bonds of 
particular types will be formed between pairs of * 
atoms, and how strong these bonds will be. 

Indeed, oonsidering that orgmnio reactivities are 
determined by the exact i requirements 
and. relationships of initial and transition states, a 
monograph on steric effects in io ch has 
& very wide fléld to encompass. It is not surprising, 
therefore, that the work under review should be 
rather uneven in its 


and K. 8. Pitzer's account of conformational analysis ; 
G. B. Hammond’s discussion of equilibria between 
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acids and bases and in tautomeric systems ; M. s. 
Newman’s description of molecular complexeq and 
molecular asymmetry; and L. L. Ingrahazn's account 
of steric effecta on spectra and related pro 
Other deal more specifically with problems 
of relative reactivities. A‘ i y welcome and 
authoritative discussion. the calculation of the 
of.steric effecta is given by F. H. West- 
heimer. Substitution at a saturated carbon atom is 
described by E. L. Eliel; G. B. Hammond and 
M. F. Hawthorne discuss sterio effects in aromatio 
substitution; and D. J. Oram gives accounts of 
intramolecular 
elimination reactions. Cleavage of the carbon—carbon 
bond is described by H. H. Waseerman, and steric 
effects the common organo-metallio com- 
pounds by G. F. Wright. M. 8. Newman contributes 
a chapter on additions to unsaturated systems, and 
R. W. Taft discusses attempts to seperate polar, 
steric and resonance effects on reactivity. 
The contributors are all active in research, gnd 
have special interesta in the flelds which they cover. 
This adds to the interest and value of the work. 
Prof:*Newman is to be congratulated and thanked 
. for editing such an excellent volume. As a general 
criticiam, it might be maintained that the American 
point of view is, in some cha at least, ted 
. with leas than adequate j b; but it is a k 
whioh will be of value to everyone interested in 
organio chemical reactivity. It ia well indexed and 
well printed ; ita price will ensure that most chemists 
in Britain will consult it, when they need to, in 
their nearest library. P. B. D. p» r4 Mana 
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DOUBLE MEANINGS 


Digital Calculating. Machines and their Application 
to Sdentlfic and Engineering Work 

By G. A. Montgomerie. Pp. viii+262. (London and 

Glasgow: Blackie and Son, Ltd, 1956.) 30s. nes. 


The Management Approach to Electronic Digital 
'" Computers 
By J. Sandford Smith Pp. xi+227. (London: 
Macdonald and Evans, Ltd., 1957.) 88s. 

EITHER of these books achieves a very pro- 

found level of treatment of its respective sub- 
ject, and they are, to & certain extent, comple- 
mentary m their approach both as to the machines 
themselves and to the applications which are oon- 
sidered. G. A. Montgomerie’s book is almost exclu- 
sively concerned with relatively simple devices of the 
desk-caloulator variety, while that of J. Sandford 
Smith dismisses these useful tools in a few preliminary 
pages’ and then proceeds to a consideration of the 
newer electronic machines. 

The prose style of both authors is good, but, 
whereas Sandford Smith nowhere descends to abstruse 
* questions of notation and definition, Montgomerie 
attempts, in hig introductory chapters, an obscure 
method of symbolizing digital operations which is 
likely to repel many readers. 

A useful feature of both books is the attempt which 
is made to summarize the characteristics of available 
machines and to pomt out the way in which these 
may influence the prospective user in his choice, 
and although it may be argued that a short practical 
tral is worth any amount of verbal description, this 
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is not always possible, especially with the large 
machines. 
Montgomerie’s book is divided into twelve chapters. 
The first is introductory, the next two deal with 
adding machines, and 4-7 are concerned 
with machines which oan multiply and divide. Then 
follow a chapter on numerical analyms and two on 
punched card machines and special purpose machines 
respectively. The remaining Chapters Pia (10-18) de- 
Scribe automatic digital calculators and program- 
ming. Major faults are the extremely superficial 
chapters on numerical analysis and on special purpose 
machines. In the former the Newton—Raphson 
me for evaluating square roote is illustrated by 
& po us numerical example, but the author does 
not seem to think it worthy of mention that the 
procees is an error-squaring one. The title of the 
book indicates that scientific and engineering applica- 
tions are covered’; but their only real mention ocours 
in Chapter 9, where the highly atypical Beevers— 
McEwan Fourier synthesizer occupies moet of the 


space. 

Sandford Smith’s book has seventeen chapters, two 
&ppendmee, a bibliography and a glossary. After 
two introductory , Chapters 8-8 discuss the 
units of @ computer, 9 and 10 and. 

, 11-18 the approach of the business execu- 
tive to the acquisition of a machine. Then follows a 
chapter describing the available British machines, 
and the book concludes with essays on the impact of 
automation on the auditor and the worker. The first 
appendix contains an extract from the amusing 
“Rambles through Binland" by Michaelson and the 
second an account of the clerical operations involved 
in guch things as agriculture, mining and building. 
There is little to ortticize ın the book, which (unless 1t 
is merely in the mind of the reviewer) must surely 
be unique in presenting a mathematical diagram 
(p. 97) which contains a dubious joke. 

Both books are well written and reasonably priced : 
though neither can be described as authoritative they 
will doubtless find a wide circle of readers. 

A. D. Boorn 


SOLID SYSTEMS IN CHEMICAL 


ENGINEERING 
Chemical Engineering Practice 
Edited by „Herbert W. Cremer and Trefor Davies. 


Vol. 8: Solid Systems. Pp. vi+534+xviii. (London: 
Butterworths Scientific Publications; New York: 
Academic Press, Ino., 1057.) 95s. 
HE third volume in the series ‘Chemical Engin- 
eering Practice” is devoted to solid systems. 
The main subjecta discussed in the first section are 
grinding and methods of analysing the 
size of solid particles. The second section covers 
screening, grading and olassifying, in which are 
moluded flotation, sedimentation, ooal-washing and 
air-flow selection. There are then two chapters on 
the mixing of solids, and on the storage and handling 
of solid material. The final section of this volume 
contains two chapters on gas cleaning with cyclones 
and electro-precipitation. 

These are subjects in which, in general, the main 
demgns of equipment have come from prolonged 
practical rather than from the logical 
application of physical oonoepie. While the modern 
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ideas of chemical engineering science are mdicating 
some of the important fundamentals in these pro- 
in the mixing of solida and the 


has given a short and clear account 
of the principles of crushing ‘and size analysis, but 
the recent work of Bond and Rose might well have 
received greater emphasis. Messrs. Farrant and 
North have given & splendid account of crushing and 
grinding equipment, inoluding practical data on the 
performance of machines. 

All the chapters are written by men with’ wide 
experience of the industry, and they have given us 
valuable results ariging from their work. Hach 
chapter contains an acoount of the theoretical 
principles as ab present understood, but the main 
emphasis is on the performance and use of existing 
equipment. Mr. Forbes Stewart has introduced two 
simple calculations on the design of sedimentation 
equipment and more illustrations of this kind would 
be welcome. Examples of methods used by practical 
men in design are always +o be encouraged. 

We are given resulas of the experience of those who 
have worked for many years in the various flelds, and 
we must be indebted to them and to Mr. Cramer and 
Mr. Davies for providing this information. Itis clear 
that im this aree of chemical engineering there is a 
considerable amounts of research and development +o 
be done before the physical concepts are fully estab- 
lished and oen be applied in & quantitative manner. 

This book is well presented and will be welcomed 
by & large number of practising engineers. 
J. M. Oourson 


VECTOR ANALYSIS 


Vector Analysis 

By Prof. Louis Brand. Pp. xiv--282. (New York: 
John and Sons, Ino. ; London: Chapman and 
Hall, Ltd., 1957.) 48s. neb. 


N this book the subject is carried as far as is required 

by & course of first-degree level, the treatment 
being rather more elementary than in the author's 
‘Vector and Tensor Analysis". 

Starting with a veotor as a directed line segment, 
the rules of vector algebra are developed ip Chapter 1, 
including the various products and the use of recipro- 
oal bases. The examples include vector proofs of geomet- 
rioal theorems such as Desargues’s theorem as well as 
the more usual applications to planes and e&raight lines. 

After a ahort chapter on line vectors (that is, vectors 
localized in & line), and statios, we have three chapters 
in which variable vectors, differentiation and integra- 
tion are developed. Chapter 8 on functions of one 
“variable includes &he curvature and torsion formule, 
velocities, accelerations and kinematics of a rigid body. 

Ohapter 4, differential invariants, includes a brief 
discussion of dyads and dyadica, and the divergence 
and rotation of a vector point function are obtained as 
the invariants of ite gradient dyadio. This enables 
Bome results in this and the following chapter on 
integral theorems to be obtained more neatly. These 
two chapters cover the standard theorems in vector 
calculus of Gauss, Green and Stekes, with some dis- 
cugsion of solenoidal and irrotationsal vector flelds. 
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Formuls are derived in general orthogonal oo-ordin- 
ates, bus the examples are limited to polar and 
A rather elementary chapter on dynamics is then 
followed by one on fluid mechanics and one on electro- 
dynamics in which the application of the theory is 
illustrated. The electrical theory is developed from 
Maxwell’s equations, rationalized M.K.8. unite being . 
assumed. A shori paragraph on unite and dimensions 
is included, and an appendix liste the names and 
dimensions of the various unita. 

In the last chapter the reader is brought back to 
abstract theory with an introduction to vector spaces. 
The writing is clear and 
simple, and the theory is illustrated by many examples. 
In fact, it can be recommended without 
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INTERNATIONAL ASTRONOMY 


Transactions of the International Astronomical : 

Union 
Edited by P. Th. Oosterhoff. Vol 9: Ninth General 
Assembly held at Dublin, 29 August to 5 September 
1955. Pp. ix +808. (Cambridge: At the University 
Press, 1957.) 80s. net. 

HIS volume is devoted for the most part to the 

proceedings of the meetings of the International 

Astronomical Union at Dublin in 1955. There are 
reports and discussions of some forty commissions 
and of about half that number of sub-commissiona. 
A very wide range of work is covered and the reports 
themselves also vary & great deal, from brief sum- 
Maries and recommendations to long critical surveys 
of recent research, complete with bibliographies. In 
addition there are accounts of four joint discussions, 

in each of which several commissions took part, deal- 
itur repoti eals with mler Hated “phiptsslaskin: image 
tabes, fundamental stara (for positional measures), 
and turbulence in stellar atmospheres. The prooeed- 
ings of three more elaborate symposia, an non-stable 
stars, radio astronomy, and a comparison of the large- 
soale structure of the galactic system with that of 
other stellar systems, are to be published separately. 
The first of these, in fact, hag already appeared. 

The International Astronomical Union is one of the 
oldest and most successful of the international 
unions. This is not to say, however, that its members 
are completely satisfied. Rather drastic steps are now 
bemg taken to change the commissions, some of 
which have in recent years become altogether too big 


i of ideas which were such a happy feature 
of early meetings of the Astronomical Union and of 
the Solar Union before it. To meet this diffculty, 
quite small discussion meetings on special topics are 
now being organized outside the General Assembly, 
and these so far have proved very successful. à 

One part or another of these Transactions will be 
essential reading for every active astronomer, even 
if relatively few go through the whole volume. Any 
other scientist wishes to got a fairly accurate 
idea of what modern astronomy is—neither old- 
fashioned routine on the observational side, nor 
irresponsible i on the theoretical—would 
do well to take & serious look at this book: i 

R. O. REDMAN 
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CULTIVATION OF EMBRYONIC CHICK BONES ON 
CHEMICALLY DEFINED MEDIA 


By Da J. D. BIGGERS 
Strangeways Research Laboratory, Cambridge, and Department of Physiology, 
Royal! Veterinary College, London, N.W.I 


Dx. M. WEBB 
Strangeways Research Laboratory, Cambridge 
AND 


Dr. RAYMOND C. PARKER and GEORGE M. HEALY 
Connaught Medical Research Laboratories, University of Toronto 


HE culture of organs is a specialized form of 

tiasue culture. By suitable methods it is possible 
to maintain embryonic organs n vitro in & differen- 
tiated state under conditions that permit the study of 
their growth and metabolic activities. We have 
recently employed chemically defined media, which 
were originally devised for chick and mouse cells, for 
the cultivation of the cartilaginous femore and tibiss 
of 6—7 day chick embryos, and our main findings are 
summarized here in order to illustrate the type of 
result that can be obtained with these media. Fuller 
descriptions of special aspecte of this work will be 

lished later. The further development of this 

of investigation is important for the quantitative 
study of the relation of specific substances, for 
example, hormones, vitamins and amino-acids, and 
their metaboliam to processes of growth and differen- 
tation. 

Although previous work on chemically defined 
media has been largely concerned with 
growth, & few papers have recorded the results of 
using such nutrients in organ culture. Spratt! 
utilized & medium based on White's formula’ for 
cultivating early chick blastoderms. Et. Wolff and 
his colleagues’ described the growth of embryonic 
chick tibie, gonads and syringes on a fairly ‘simple 
mixture of amino-acids, vitamins and in salts 
made up in agar. More recently, Trowell‘ has 
& slightly more complex medium for the culture of 
mammalian tymph nodes. 

Three basio media have been used: 770, 858 and 
929; these were prepared in the University of 
Toronto, Toronto, Canada, and sent by air to the 
Strangeways Research Laboratory, Cambridge, where 
many of the experiments were done. Some of the 
later experiments have been performed in the 


Department of Physiology, Royal Veterinary College, 
London. 


Medium 770 is identical with medium' 708 ex 
for the addition of 0-1 per cent chondroitin gulp A 
medium 929 differs from medium 858 im that the 
concentration of all amino-acids is doubled’, 

The femora and tibis from 64-7 day old chick 
embryos were used in this work. It must be emphas- 
ized at the outset that the embryonic bones are 
cartilaginous rudiments with only a slight degree of 
periosteal ossification as a collar around the diaphysis. 
The bones were cultured by the floating lens 
teobivique devised by Chen! Tor use with liquid media. 
In al but the isotope i ta the volume of 
medium in each culture vessel was 0-5 ml.; in some 
experiments, at the end of a culture period, the 
medium was recovered quantitatively for biochemical 


analysis. Three responses of the bones have been 
measured: length (from camera lucida drawings), 
wet weight and total nitrogen. These responses, 
however, have not been measured concurrently in all 
experimenta. 

The femur and tibia from one limb were usually 
kept together in the same culture veasel and thus 
constituted the experimental unite that were allotted 
at random to the treatments in the different experi- 
ments. Three types of experimental design have been 
used: completely randomized, split-plot and the 
balanced incomplete block. In the first design, 
considerable reduction of experimental error was 
achieved by eliminating the effects of variations in 
the initial length of the bones by an analysis of 
specifically for exploiting the uniformity of peired 
bones from the same embryo. All expermnente have 
been by standard is of variance 
procedures! following transformation of the observa- 
tions to the logarithmic soale. 

Growth of the Bones 

The bones were cultivated for twelve days in 
medium 929 containing glucose 2-25 mgm./ml., the 
medium being renewed every fourth day. After ten 
days sn vitro, the a length of the femora 
increased by 110 per cent, and that of the tibia 
by 120 per cent, over their initial length. A subee- 
quent factorial experiment’ demonstrated that for a 
given level of glucose in the medium greater elonga- 
tion is obtamed when the medium is changed more 

tly. The bones remained fairly normal in 
shape (Fig. 1), although this was not always so, since 
the ends of the rudiment sometimes became attached 
to the lens paper and therefore the bone was forced 
to bend when it 

The same degree of elongation is observed over & 
four-day period of cultivation on both media 858 
and 929, but is less in medium 770. Since several 
components were changed in the development of 
medium 858 from 708, it is not possible to attribute 
the greater response obtained with medium 858 to 
any particular constituent. 

Histological examination of bones that have been 
cultivated for periods up to six days shows the normal 
structure, but in those grown for six days or more, 
degenerative changes are usually present, particularly 
in the diaphysis. The degeneration is slight at six 
days (Figs. 2, 8 and 4), but thereafter it becomes 
widespread. A oollar of periosteal bone is present 
around the diaphysis. Until further work is done, 
however, ib is not possible to state whether ossification 
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continues in bones cultivated on this medium. Other 
histochemical studies have shown that, after cultiva- 
tion on the chemically defined medium, the matrix 
of the cartilage stains metachromatioally with 
toluidine blue. 

. The rudiments differ in some respects from those 
köpt for the same time on a natural medium containing 
serum, although they elongate to aboub the same 
extent on both nutrients. Very often the shafts of 
the bones grown on media 858 and 929 are flattened 


i 


significantly 
grown on medium 920 (0-05 > P > 0-01). 


Utilization of Amino-Acids from the Medium - 
A series of experiments have been made to investi- 






^ quantita- 
tively recovered and analysed 
ninhydrin method!*. The nin- 


tity of ammonia may be 
formed, the presence of which 


tensity of the colour produced. 

Table 1 shows the -amino- 
nitrogen that is utilized during 
cultivation of the femur and 


media 770 and 858. Although 
the extent of the interference 
due to production of ammonia 
is unknown in these expéri- 
mente, the results clearly de- 
monstrate that there is con- 
siderable loss of amino-nitrogen 
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Table 1. AXINO- 


XFROGEN (mqx.) UTIIIND FROM 0-5 ML. MEDIUM 
BY A FEMUR AND TIHIA AFTER 1 AND 4 DAYS OULTIVATION (MEANS OF 
8 ORENZYATIONS) ` 





858 
w eT 
1 183 


tion of individual amino-acids from the medium can 
be conveniently followed by ion-exchange chromato- 
graphy. Preliminary results, illustrating the applica- 
tion of the method of Moore and Stein" to the determ- 
ination of the amino-acid metabolism of bone 
rudiments, have been described elsewhere’; this 
work has been considerably extended by Lawson and 
Tory (anpablubed observations). 

of amino-acids into the protein of 
the explants has been shown by the uptake of radio- 
activity by the bone rudiments cultivated for 24 or 
96 hours in medium 929 with glycine- 
140 (0:04 mgm = 1-82 po./5 ml medium) In 
these experiments the bones were extracted to remove 
lipids and nuclelo acids, and the protein residues 
cw for 18 hr. with 6 N hydrochloric acid at 
110° After removal of the hydrochloric acid 4n 


ees 
ee andi sida taper ee ens eas 
of this amino-acid from glycine. It is probable that, 


in which bones of a similar 


size were was found that durmg four days 


cultivation the combined total nitrogen of a femur 
Plea igre et ere ati nce A neu. 
fraction of the amino-nitrogen that dise 


2. Seven-day old embryonio chick tibia after stx days cultivation on medium 858. The 
its vus wes renew on tho third day (x 19). The sruetaro of Me pone appears MEA 


ols and eene as vinhlectocnied olls 
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of the bones after six days cultivation. The medium 
renewed on tbo fourth Control 


concentra on 3 25 mgm /ml.) 


in which both ammonia and total amino- 
acids have been determined suggests that deamination 
accounts for much of the decrease in amino-nitrogen’. 
In the bone cultures, pyruvic acid, a-ketosovaleric 
acid and a-ketoisocaproio acid, the deamination pro- 
ducta of alanine, valine and leucine, respectively, have 
been isolated from medium 929 after a four-day 
culture period. 


‘Essential’ Amino-Aclds 


The resulta deacribed in the previous section demon- 
strate that amino-acids are utilized from the medium 
during the incubation period. This raises the question 
of whether or not certain amino-acids are ‘essential’ 
for growth under the conditions of the present 
experiments. It was considered worth while, as an 
initial step, to perform 4n vuro experiments on the 
bone rudiments analogous to the classical deficiency 
experiments of Rose on the whole animal. It must be 
remembered, however, that recent nutritional studies 
on whole animals have demonstrated that the 
determination of these ‘essential’ requirements is & 
very complex process", because of the way in which 
the level of one component of the diet may determine 
the requirements for another. These, and several 
other related problems, have been discussed recently 
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with reference to the design of ohemically defined 
media by Biggers, Rinaldini and Webb’. 

Twenty media were prepared, each deficient in 
one amino-acid, and the response obtained with each 
of these media was compared with that on & control 
medium con all the ammo-acids. A double- 
strength stock medium (858) containing no amino- 
acids was prepared in Toronto. Just before use, this 
medium was diluted with the appropriate amino- 
acid solution. The amino-acids used were all of the 
L-form and had satisfied critical tolerance tests for 
purity. 

The resulta obtained with the tibia are summarized. 
in Fig. 5. The response has been estimated in terms 
of web weight, & measure that has been found in other 
experiments to be highly correlated with total 
nitrogen. Since the work could only be done in several 
experimenta, & control treatment waa included in each, 
and the response expreased as D = T — CO, where 
in a particular experiment T is the mean logarithm 
of the wet weight of bones subjected to a specific 
deficiency and O is the mean logarithm of the wet 
weight of the control bones. The effect of any one 
deficiency has been studied in two independent 
experimenta of different design. Thus, two estimates 
of D were available, and these were found to be 
consistent with one another, within the limits of 
experimental error. The results shown in Fig. 5, 
therefore, are the weighted means (Dy) of these two 
estimates, the weight attached to each bemg the 
reciprocal of the corresponding variance. 

If the amino-acid is ‘non-essential’, the value of 
Dw is expected to be zero. We may calculate the 
variance of Dy and use a t test to compare Dy with 
zero. If the probability of the test is less than 0-05, 
the amino-acid is said to be easential ; otherwise it is 
non-essential. 

Fig. 5 shows that nine of the amino-acids are non- 
essential under the conditions of the experiments, 
although glutamio acid and aspartic acid are on the 
border-lme. The ining eleven are all essential 
to a very high level of significance, and thus the 
amino-acids fall into two clearly defined groups. 

Deficiencies of some amino-acids, for example, 
threonine, arginine (Fig. 6) and tryptophan, produce 
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a great depression of growth. In these the deficiency 
appears very early and can be disoerned within 48 hr. 
of setting up the cultures. The effects of other 
amino-acids are manifested more slowly ; for example, 
lysine defloieney. Possibly this ia due to the presence 
of stores of the amino-acid in the bone and a slow rate 
of utilization. 

The amino-acid requirements of 7-day old embry- 
onic chick tibia have also been studied by Kieny, 
Haffen and Wolff. These workers have found that 
only certain amino-acids are required, but there ig 
not full agreement with our resulte. Since the condi- 
tions of their experiments, both in regard to the 
nature of the medium and the culture technique 
employed, differ considerably from ours, it is not 
possible to explain these differences until more work 
has been carried out. The mvestigation of these 
discrepancies should provide valuable information on 
the function of amino-acids in the development of 
embryonic cartilage. 


Synthesis of Amino-Acids from Glucose 


The fact that the omission of certain amino-acids 
from the medium has no effect on the growth of the 
rudiment raises the question of the ability of the tissue 
to synthesize these compounds from other constituents 
of the medium. 

Since & likely source of amino-acids is glucose, we 
have carried out experiments m which generally glucose 
labelled with carbon-14 was added to medium 858. 
After 24 hr. moubation on this supplemented medium, 
the bones were fractionated and the protein reaidue 
hydrolysed with hydrochloric acid. The amino-acids 
were separated by two-dimensional chromatography 
and the radioactive spots located by autoradiography. 
Areas of the paper bearing these active components 
were out out and the individual amino-acids eluted 
with water. Samples of these eluates were assayed 
both for radioactivity and amino-acid content, and 
from these resulta the specific activities shown m 
Table 2 were obtained. 

It can be seen that radioactivity is present in 

aspartic acid, glutamic acid, serine, glycine 


alanine, 
and proline, indicating that glucose can act as a , 


Bouree ə of all these ‘non-essential’ amino-acids. 


Conclusion 
The results summarized in this paper demonstrate 


that growth processes can be studied in embryonic 
bones cultivated on chemically defined media. 
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Table £. BPIGIFIO ACTIVIFINS OF THU AXIKO-AOIDS IBOLATND FRO 
TER PROTEINS OF mima HORNS OULTIYATRD OX AURIUM 888 OONTAIM- 
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Ina GLUOOcN- 

Amino-and Ded activity (eoum ta/mitn: emote) 
Alanine 12,000 13,500 
Aspartio acid — 8,900 
Giutam!o acid 7,700 6,800 
Benne 1,930 2,900 
Glycine 950 080 
Proltne 840 c 


Although the experimente made thus far have been 
purely exploratory, it is clear that the resulta open 
several flelds of investigation, concerned nob only 
with the metabolism, differentiation and growth of 


cartilage, but also with the general problem of improv- 
ing these media for more general use and for use in 


pared to those in natural media, should encourage 
farther work in this aspect of organ culture. 


We thank Dr. H. B. Fell for helpful advice m the 
preparation of this manuscript. One of us (J. D. B.) 
is indebted to Dr. Fell for the facilities provided at the 
Strangeways Research Laboratory for investigating 
the use of chemically defined media in organ culture, 
and the Royal Society and the Central Research 
Fund of the University of London, for generous 
grants in support of the later phasea of this work. 
The Canadian part of the stady was supported in part 
by grants from the National Cancer Institute of 
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THE KIRUNA GEOPHYSICAL OBSERVATORY, SWEDEN 


By Dre BENGT HULTQVIST 
Director 


INS esu dede 
opening of the new Kiruna Geophysical Observa- 
tory in northern Sweden, the Royal Swedish Academy 
of Science accepted from the contractors the new 
central obeervatory building and the ionospheric 
laboratory. Representing a decade of planning and 
work, this flne new facility in northern Sweden Sweden will 
enable geophysicists interested in arctio phenomena 
to carry on reeearoh under ihe most favourable 
conditions. 


The dedication ceremonies were attended by more 
than & hundred guests, in the Governor 
of Norrbottens län and Mrs. M. Näslund; State 
Secretary Dr. Ragnar Edenman, representative of 
the Swedish Government; Prof. Bertil Lindblad, 
vice-president of the Royal Swedish Academy of 
Science ; Dr. Hugo Larsson, director of the National 
Defence Research in Sweden ; Mr. H. Nystrom, © 
head of the Kiruna ity Council and State repre. 
sentative; various members of the Board which had 
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been get up to deal with the funding and planning of 
the new Observatory, including Prof. Rolf Sievert, 
Dr. Nils Ambo]t and Prof. Harald Norinder ; Dr. L. V. 
Berkner and Dr. J. W. Joyoe from the United States ; 
Prof. J. Kerdnen and Prof. H. Fransaila from Finland 
and Prof. Harang from Norway. 

The O oongista of a main building and a 
series of smaller buildings for housing various +ypes 
of instruments (see plan, Fig. 1, and Figs. 2-4). It 
occupies an area of 22-2 sq. km., which provides amply 
for future expansion, including the 
establishment of auxiliary observing 
sites where measurements over base 
linea of several kilometres are deeir- 
able. The geographical location is 
particularly significant with 
to the Geophysical Institute in 
Fairbanks, Alaska, because the two 
observatories are approximately 
180° apart in longitude. This cir- 
cumstance will make it possible for 
the two laboratories to undertake 
certain important types of trans- 
polar research projects on & oo- 
operative basis. Co-ordinates of the 
new Kiruna Geophysical Observa- 
tory are as follows: geographic co- 
ordinates, lat. 67-8° N., long. 20-4° 
H.; geomagnetic co-ordinatee, lat. 
65.8? N., long. 115-5? E. Corre- 


physical Institute at Farbanks, 
Alaska, are: geographic, lat. 64-9° 
N., long. 147-8° W.; geomagnetic, 
lat. 04.0? N., long. 256-4? E. 

The main building contains a 
series of laboratories, dark-roomm, 


Kiruna Geophysical Observatory 





829 


administrative offices, combination 
hbrary and semmar room, dining- 
room and lounge facilities, living 
quarters for investigators, a well- 
equipped mechanical workshop, 
and other features. Ono large 
laboratory room can be sub- 
divided into three smal] rooms 
if necessary, each suitable for one 
or possibly two workers. A 
second laboratory provides facil- 
ites for several people, and five 
smaller rooms are equipped to 
accommodate one or possibly two 
people. General laboratory ser- 
vices are available in each of 
the rooms and special features 
have been added to certain of 
these. 

On the upper floor of the main 
building is & heated glassed-in 
laboratory. Above this is an open 
deck on which can be mounted 
equipment requiring all-round see- 
ing conditions. The mounting 
facilities are provided with sup- 
Ports that go down to foundations 
and are independent of the struo- 


and for & general caretaker and 
six individual sleeping rooms for 
visting investigators. Two small cottages, at present 
under construction, will provide living space for 
permanent staff members. 

A grant from the U.8. National Science Foundation 
has made it possible to equip the Observatory with 
good basic instrumentation. 

Both normal and quick-run geomagnetic records of 
X, Y and Z have been taken regularly for several 
years. The aurora is studied with a Stoffregen all-sky 
camera. A panoramic ionosonde was seb up in a 








Fig 8 


provisory building in 1948. Two registration houses 
are now accommodating two special-purpose cosmic- 
ray telescopes besides two ‘mternational cubics’. A 
widely separated set of counters for mvestigation of 
extensive air showers is under construction. In 1951 
four seiamographs were installed in a special building 
at the Observatory. 

The establishment of a first-class geophysical 
observatory near Kiruna was proposed by the Royal 
Swedish Acadamy of Science more than & decade ago. 
Ite planning has been m the hands of & special Board 
appointed by the Royal Swedish Academy of Science. 
The members of this Board are: Senator Dr. R. 
Sandler (chairman); Dr. R. Sievert (vice-chairman), 
professor of radiophysics, Royal Carolme Medical- 
surgical Institute, Stockholm ; Dr. H. Alfvén, profes- 
sor of electronica, Royal Technical University of 
Stockhohn; Dr. N. Ambolt, director of the Section 
of Terrestrial Magnekism, Royal Board of Shipping 
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and Navigation, Stockholm ; Dr. R. Florin, profeaeo 
of botany, University of Stoakholm; Dr. I. Han 
strom, profeasor of zoology, University of Luni; 
Dr. E. Hulthén, profeasor of physics, University of 
Stockholm ; Dr. x Kohler, professor (emeritus) of 
meteorology, University of Upsala ; Dr. B. Lindblad, 
profeasor of astronomy, University of Stockholm, 
pr resident of the Swedish Natural Science Research 

unol; Dr. H. Norinder, emeritus professor of 

electrophysics with special ane to atmospheric 

discharges, University of Upsala; Dr. A. Nyberg, 
director-in-chief, Swedish Meteorological and Hydrol- 
ogical Institute, Stockholm. 

We welcome suitable research proposals, parkicu- 
larly where appropriate financial support oan also be 
provided. All proposals by those interested for 
co-operative activities should be addressed to the 
Director, Kiruna Geophysical Observatory, Kiruna, 
Sweden. 


THE BIOLOGY OF CANCER 


HERE has been an increasing awareness in 
recent years among those engaged in research 
of & need for a more fundamental biological approach 
to the problem of cancer. The general study of 
viruses was, at one time, looked upon 88 & patho- 
logical problem; but it is now as of 
im both in ita general biological aspects and 
in the elucidation of the microstructure of cellular 
-systems. It waa therefore refreshing to find this 
view reflected in a whole-day discussion on “Biological 
“Aspecte of Cancer” held by Section D (Zoology) of 
the British Association in Dublin on September 6. 
Prof. Rogers Brambell, the ahairman for the morning 
session, regretted the tendensy to separate the study 
of canoer from the general framework of zoology, and 
emphasized the olose relationship between protein 
synthesis and pathological changes within the cell. 
Prof. A. Haddow (Chester Beatty Research Institute), 
who opened the discussion, stressed the fundamental 
aimilarity between embryonic and cancer cells, and 
tho need for more information concerning the develop- 
ment of specific enzymes during embryonio develop- 
ment and differentiation. 
It was unfortunate that Dr. Julien Huxley was 
prevented by illness from reading his paper. In some 


excellent recent reviews, iis hes kod the aap 
tance of considering the zoological aspecta of the 
problem. He looks upon tumours as 

& separate major phylum of obligatory parasites, 
originatmg and usually perishing with the host, with 
& way of life most fruitfully considered m the general 
biological concepts of adaptation, evolution, popula- 
tion dynamics and the like. 

Hore i will be conveniant to consider three aspects 
of the problem discussed at the meeting, namely, 
growth mechanisms and their regulation, population 
dynamios of tumours and the nature of the intra- 
cellular transformation giving rise to the manifold 
properties of canoer cells. - 

The nature of the environmental controls, by which 
& healthy organism prevails upon ite many oells to 
adopt and maintain a sociable way of hfe and which 


‘the cancer cells have to overcome, was tackled by 


several speakers. A knowledge of how these controls 
are effected remains a major problem of current 
biology, bub there is little doubt that chemical sub- 
stances, humoral factors, pass from organ to organ 
influencing both the function and sige of the organs. 
Prof. E. 8. Horning (Chester Beatty Research Insti- 
tute) described the two types of cancer which arise 
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spontaneously in both animals and man. One type 
co: ises & group of malignant tumours the growth 
of can be controlled temporanly by an alteration 
of the hormonal environment of the body in which 
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is withdrawn. Prof. 
tumours in the hamster induced by prolonged treat- 
ment with the synthetic female sex hormone stil- 
bosstrol. These are an interesting example of & 
hormone-dependent legion as they grow, when trans- 
planted under the skin of hamsters, only if they have 
been pre-treated with wstrogen. These particular 
tumours have been growing as serial transplants for 
more than four years, and still remain dependent for 
their growth on hormones. 

An example was also given of the induction of a 
prostate t+ tumour in the mouse 
without employing the direct. intervention of a 
hormonal agent. This prostatic cancer was produced by 
treatment with one of the carcinogenio hydrocarbona, 
namely, 20-methylcholanthrene. Many of these 
Primary prostatic tumours were glandular ocell 
carcinomas, and were found to be dependent upon 
androgens for their maintenance as transplanta. 
eventually underwent squamous differentiation, and 
they then became independent of the male sex 
hormone for their sustained growth as grafts. 
The dividmg lme between the hormone-dependent 
tumours and those which are &uton- 
amous is not completely rigid. A certain number 
of dependent tumours, like the mouse prostate 
carcinoma, transform into autonomous variants, 
indicating some progressive type of cellular trans- 
formation. 

In addition to cellular proliferation, tumours may 
be characterized by their degree of de-differentiation. 
Differentiation is the process whereby the potentiali- 
ties of the cells become restricted from the tot- 
potential state of the fertilized egg to the decreased 
potential state of & muscle cel, red blood cell or 
cornified oel. Dr. A. Glucksmann (Strangeways 
Research Laboratory, Cambridge) pomted out that 
in normal growths, as in epithelium, there is a balance 
between rate of growth and rate of differentiation. 
In the development of cancers, this balance may be 
altered in rate, quality, uniformity of progress and in 
the of differentiation umpaired. Such changes 
can arise independently of each other. As in the 
case of proliferation of cells, changes in differentiation 
can be brought about by extrinsic environmental 
conditions, such as hormonal factors operating on the 
normal or slightly impaired potentialities of the 
canoer cell. 

Another type of change in the oell rtwelf is an altera- 
tion of its surface properties. Evidence is acoumulat- 
ing that oell movement, for example, and possibly 
cell division, are nifluenced by contact with other 
cella. Dr. Abercrombie discussed the mechanism 
of oell movement, which is & property, like that of 
division, latent in most cells, but which becomes 
manifest again only when the environmental condi- 
tions alber, ag in wounds or when cells are transferred 
to a culture medium $n viro. This work has been 
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considerably aseisted by the technique of interferenoe- 
rnieroeoope cinematography, which reveals the 
dynamics of oell movements very clearly. The 
movements of fibroblasts and perhaps of othér ocells 
are associated with peripheral undulations of the cell 
membrane. When this undulating surface touches 
another fibroblast, the activity ceases at the point of 
contact and an adhesion may be formed. These 
adhesions occur m the phenomenon of inhibition 
by contact described by Abercrombie and Heeysman. 
If the cell is in contact with a sufficient number of 
surfaces ita entire membrane becomes quiescent and 
movement ceases, a8 is the case in an established 
tissue. The discovery that cancer cells are not subject 
to contact inhibition may be of far-reaching impor- 
tanoe. In mixed cultures cancer cells may be sean 
to move freely over the surfaces of normal cells, which 
are themselves held motionless, owing to the effecta 
of contact inhibition. It would seem that we have 
here one of the secrete of the ‘success’ of the cancer 
cell. That contact inhibition is a potent factor in 
tissue construction would seem obvious; in gaining 
independence from its operation the cancer oell has 
clearly made the important step towards autonomy 
and ita ability to invade normal tissues oan also be 

The films indicate that sarcoma oells in culture do 
not form permanent adhesions between their undulat- 
ing membranes. This suggests an alteration in the 
surface properties of cancer oells, a point of view 
which has long been held by Coman, who has demon- 
strated by direct manipulation that cancer cells are 
lees sticky than normal cells. Cancer cells have also 
recently been found by Ambrose and his co-workers 
to carry a higher negative electrical charge than 
homologous normal cells. Clearly these properties 
are linked, but until more is known of what 
when one cell touches another and what makes 
some cella stick together and others not, the relation- 
ship between cell adhesion, contact inhibition and 
tassue construction can only be guessed. 

The fine details of the structure of the cell membrane 
and of the contacts themselves are now within the 
province of the electron microscopist, Owing to the 
recent technical advances allowing the cutting of 
sections thin enough for electron microscopy, there 
haa been & rapid growth in our knowledge of the fine 
structure of oells. Dr. E. H Mercer (Chester Beatty 
Research Institute) described how these techniques 
are being adapted to the problem of cell contact and 
cell adhesion. By the choice of oertain simple cell 
systems, such as the mammalan epidermis and a 
species of social amoeba, in which the cells progress 
from a relatively free-living condition to form wel- 


` differentiated structures, the behaviour of the oell 


membranes can be followed. The external membrane 
of the amobe at high resolution is resolved into a 
lamellar structure about 60 A. thick, consisting of two 
dense surfaces enclosing a leas dense layer. In some 
instances, the membranes of other cells can also be 
resolved in this way. The structure may correspond 
to the model of two protein layers spread over a 
lipoid-like layer proposed by Damelli. When two 
cells meet, the plasma membranes flatten out, imply- 
ing that the oells ‘wet’ each other, but the dense 
layers of the membranes never actually meet. They - 
remain by a thin layer of leag-dense material, 
150-200 A. thick. This suggests the presence of some 
extracellular camefting substance outside the plasma 
membrane. 
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tissue formation and maintenance and will 
many of the surface properties of cells. The bis 
of a loea in quantity or perhaps quality of this cement 
is suggested by electron micrographs of anaplastio 
tumours’ the membranes of i show poor 
attachment. In more differentiated tumours, how- 
ever, the morphology of the contacts still appears 
normal . 

The nature of the cell surface was further discussed 
by Dr. R. J. Goldacre and Drs. G. O. and D. M. Easty. 
Dr. Goldacre (Chester Beatty Research Institute) 
pointed out that many of the fundamental aspects of 
cell physiology can be studied with any type of living 
oell. ' The large Amoeba proteus is a convenient test 
organism in which cellular changes can be agen much 
more easily by eye than in the smaller tissue cells. 
Certain carcinogens such as ni moustards and 
diepoxidee can be seen +0 have a direct tanning effect 
on the preventing the animal from retract- 
ing ita peeudopods. He showed a film which indicated 
that at least a part of protein synthesis takes place 
at the oell membrane. Since there is considerable 
experimental evidence that the cell membrane is 
altered, in cancer cells, this could account for an 
altered type of protein synthesis. Another possibility 
is that membranes are concerned in the transfer of 
information from one cell to another, and that this 
transfer could be impaired were the membranes 
modified. 

Dr. and Mre. G. C. Easty (Chester Beatty Research 


that, in & particular 
examined, the tumour cells differed from normal cells. 
An antiserum to a cell oen produce three effecta : 
precipitation of cells, aggregation and a change m 
pore ees This last effect can 

be particularly well seen in the interference rnioro- 
Boope because it is associated with a sudden passage of 
observed as a dramatic change of colour in the inter- 
contains antibodies against a variety of cells, but is 
purifled by adsorbing against normal cells and can be 
obtained with an increased degree of against 
the cancer cells. Fihms show that this antiserum 
reaota specifloally with the membrane of canoer oells 
in the presence of other normal cells. This result 
raises the possibility of a tumour-specific antiserum 
in therapeutics, but requires further Investigation using 
primary tumours. Dr. Hasty also showed that in 
some tumours the antiserum reacts on some cells 
without affecting others, indicatmg the presence of a 

ation. 

In general biological terms we may now ask our- 
selves what is the origin of the new species of cells ? 
Probably the new oells are mutants leas under the 
control of those environmental factors which are 
able to repreas the spontaneous tendency of the 


unmutated. stook to divide. Mutants, capable of - 


complete autonomy, probably do no$ arise in & single 
step. The initial variants may be supposed to havea 
slightly enhanced autonomy, but can probably only 
uincrease in & localized host environment where the 
normal powers of control are impaired by the action 
of some promoting condition. In such conditions, 
natural selection operating on a mfxed population of 
altered cells may be relied upon +o select & strain of 
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increasing autonomy. Prof. P. O. Koller (Cheater 
Beatty Research Institute) showed & selection of cell 
smears illustrating chromosomal variations. These 
provide visual proof of the fact of chromosomal change 
m cancer cells and also of the existence of numerous 
chromosomal variants in the oell population, implying 
the presence of mutant forms. This can clearly be 
seen in the diversity of chromosome number. Those 
changes are brought about largely _by abnormal 
mitosis, such aa lack of of nuclear 
and cytoplasmic division. Multiple spindles, operat- 
ing on & mass of chromosomes, and the occurrence 
of anaphase bridges also lead to variations in the 
nuoleer size of daughter cells. Cellular polymorphism 
provides a basis for the operation of selection as the 
tumour develops, invades and occupies new situations. 
This may be shown by changes in the number of 
chromosomes between the -pri and 
tumours. Certain cell variants may also be favoured 
during therapeutic treatment when the cells are 
subject to radiation or chemotherapeutic agente. 
Prof. G. Klein of Sweden has also studied this 
problem using transplantation techniques, and has 
a number of strams from a single tumour 
which show differences in degrees of invasiveness and 
other biological behaviour. 

The origin of the new types of cell, im chemical - 
carcinogenesis, was discussed by Prof. Haddow. 
He pointed out that chemical carcinogenesis provides 
& direct experimental approach to this problem. 
Since the discovery of the carcinogenic hydrocarbons 
& number of comparatively simple chemical sub- 
stances have been discovered which oan induce 
cancer, for example, the nitrogen mustards, epoxides, 
and ethyleneimines. Their possible reactions with 
biological material are limited ; the mustards, 
for example, operate by alkylation. Those which are 
of a bifunctional nature are far more active biologic- 
ally than monofunctional compounds. Another 
advantage of these compounds, from the point of 
view of experimental observation, is that they have a 
rapid effect upon the cell. A number of direct cyto- 
logical changes are produced by these agents: 
fragmentation of chromosomes, anaphase bridges, 
interference with chromosome duplication, and 
formation of micronuclei. Such effects are also 
fore called radiomimetio agents. The direct effect 
of these agents upon nucleic acid in vitro is known, 
and it appears distinctly possible that their biological 
reaction is with this component of the oell. They are 
found to have a marked mutagenic action in Droso- 
phia. some alteration in the genetio 
constitution of the oell may be involved in the 
malignant change, control of growth in terms. of 
cellular dynamics probebly depends upon enzyme 
systems. Xanthopterin, for example, will produce a 
wave of mitosis in kidney tubules. Xanthine oxidase 
appears to be the enzyme which oontrols the level of 
xanthopterin in normal tissuea, and there is some 
evidence that its concentration ia reduced m some 
tumours. 

There were some rather obvious omissions from, the 
programme in Dublin. Little was said about the 
virus theory of cancer, although a number of mam- 
malian tumours have recently been shown to be of 
viral origm. Nor was the immunological response of 
the host to a growing tumour examined. Bub it was 
obviously impossible to cover all these aspects in a 
single day. 
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PROTEIN STRUCTURE AND BIOLOGICAL ACTIVITY 


PARIS SYMPOSIUM 


N 1951, a Commission on Proteins was created 
within the Section on Biological Ohemistry of the 


synthetic mechsnism. 

The Commission decided at ite meeting in Zurich 
in 1055 that a symposium on protein structure and 
ita relation to biological activity would greatly 
asaist the Commission in evaluating the relevance of 
ite earlier objectives. The executive committee of 
the International Union of Pure and Applied Chem- 
istry, Dr. Murray Luck, gave generous 
financial help, which enabled the organizers, Dr. 
Stanford Moore (United States), Prof. A. Neuberger 
(Great Britain) and Prof. J. Roche (France), to invite 
some twenty distinguished and as many 
symposium held in Paris during July 
95-29, following the nineteenth Conference of the 
International Union of Pure &nd Applied Chemistry 
iteelf. Both papers and discussions will eventually 
appear as a monographt, and the present account 
(prepared in the main without reference to manu- 
soripts) cannot possibly do justice to the uniformly 
high of the communications, reflected by 

of the audience in the congenial 


the enthusiasm 


(ammo-acid sequence), 
configuration of the polypeptide backbone 
—CH.CO.NH—) and the tertiary structure (tnier- 
molecular bonding and topography of the side- 
chains). Although our knowledge of secondary and 


* Nature, 179, 567 (1967). 


To be published by Methuen and Oo, (Great Britatn) and by John 
whe of oona (0.874). ma : : bys 


the revolutionary progress 

structure arises first from the application of many 
kinds of chromatographio techniques, and second 
from the introduction and expansion of end-group 
methods. It is not yet le to asseas in any 
historical sense the debt we thus owe to the pioneers 
in these fields, Martin and Synge on one hand, and 
Sanger on the other. : 

Primary structure. The complete elucidation of the 
amino-acid sequence in insulin has led to more 
ambitious attempts to determine that of much 
longer chains. Through the work of 8. Moore and 
W. H. Stein, and of O. B. Anfinsen and their oo- 
workers, one may anticipate very soon the complete 
sequence in ribonuclease, & chain of 124 residues, in 
which the positions of the intrachain disulphide 

i have already been allocated. Steady progress 
was also reported by Cl. Fromageot and his colleagues 
in the cage of hen lysozyme (128 residues), a dificult 
protein by virtue of its high content of tryptophan. 
The structure of pig and ox adrenocorticotropic 
hormone, described by O. H. Li (89 residues), has & 
fascinating interest in view of the occurrence of 
amino-acid sequences common also to the a- and 
B-melanophore-stimulating hormones, the structures 
of which have been determined by O. H. Li and by 
J. I. Harris and their collaborators. Features which 


group in a-melanophore-stimulating hormone and by 


Secondary and tertiary structure. 
denaturing agente such as heat, acid, alkali and uree 
may induce reversible or irreversible changes of oon- 
figuration which can now be followed by a variety of 
methods. K. Linderstrem-Leng described the use of 
deuterium to study the exchangeability of the imide 
hydrogen atoms of the polypeptide backbone, and 
discussed the resulta obtained with poly-p1-alanine 
which is known to exis& in the a-helical form of 
Pauling and Corey. The rate of exchange aa a funo- 
tion of hydrogen-ion and hydroxyl concentrations 
has suggested that H-bonds can be broken singly- 
only at the ends of the helix, whereas in other 
positions at least three must dissociate simultaneously. 
In both insulin end ribonuclease, the observations 
suggest that exchangeability is greatly restricted in 
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some paris of the molecule, but is instantaneous in 
presence of denaturing agente, or after opening out 
the molecule by oxidation óf the reetraining intra- 
and inter-molecular disulphide bridges. 

Changes in optucal rotation, shifts in ultra-violet 
absorption, dilatometry and measurement of intrinsic 
viscosity may also reflect the extent of configurational 
change, and even where this is considerable, as in 
ribonuclease, biological activity can be retained. 
Indeed, the examples of this kind of phenomencn are 
now quite large, and have led two ta at 
the conference, Emil Smith and C. B. Anfinsen, to 
pee vnu et ER ron Treue d bcp 
‘Junk’. Even covalent linkages may 
split an a the Ess of papery acci be Boar, 
where 50 out of 180 residues oan be broken off by 
aminopeptidase without any logs in activity against 
five different substrates. B. G. Malmstróm's enolase 
—an enzyme occurring in several electrophoretically 
distinct forms—is also unaffected after the action of 
carboxypeptidase or of aminopeptidase, the latter 
splitting some eighty amino-acids from a particle of 
molecular weight 68,000. It is not very diffioult in 
reality to envisage that an active centre can survive 
such changes, although we know too little about 
tertiary structure to predict whether it will or will 
not. Conversely, some slight change occurring near 
or within the active coentre may abolish activity 
completely. In papain, only one —SH group out of 
six is chemically reactive, and this, if substituted, 
destroys activity. In ribonuclease, a covalent split 
four amino-acids from the O-terminal end inactivates, 
as does any modification of tertiary structure 
which results in the liberation of H-bonded phenolic 
groupe. 

The ‘junk’ hypothesis, while no doubt valid with 
Tespect to some kinds of biological activity, need have 
no general validity. Antibody formation, for example, 
is evoked by more than one configurational aite of 
_ the antigen molecule. R. R. Porter described the 


isolation of a homogeneous fragment from an enzyme f 


digest of serum albumin, less than one-fifth the size 
of the native protem. This, when studied immuno- 
logically, contains some of the sites involved in the 
binding of antibody (serum albumin iteelf being used 
&& antigen), but others have been shed, and the 
behaviour of the fragment is still dependent upon 
the intactness of its structure. J: Reynaud 
has likewise shown that trypsin-digested tetanus 
. toxin contains at least four products antigenically 
distinguishable in their combination with antibody. 
In the broadest sense, the factors affecting the 
stability of a protein cannot readily be generalized. 
O. Tanford pointed out that effecta due to charge are 
not symmetrical about the isoelectric point, and that 
H-bonding involving the ionio groups must also play 
8 part. He inclines to the view that the ' 
of titratable groupe, first observed by the writer in 
the titration of edestin and studied in detail by 
Steinhardt in the case of hæmoglobin, is due primarily 
to & change in the apparent pK of ionizable groupe, 
induced by a change of charge density due to un- 
folding. The expansion of a protein in this way may 
be an entirely reversible process, and the molecule, 
if treated thetically, may regain its oon- 
figuration and solubility at the isoelectric point. The 
rate of return, however, is often slow, and may 
with the tendency of the expanded molecule 
ag Rede aggregated and precipitated, that is, 
‘denatured’. j 2 
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Ultimately, one hopes that the biochemist’s 
approach +o structure will be complementary to that 
of the X-ray orystallógrapher. J. O. Kendrew and 
M. F. Perutz discussed the value of the isomorphous 
replacement method, in which heavy-metal com- 
pounds or metal atoms have been introduced into 
myoglobin and hæmoglobin at a few selective sites. 
The two-dimensional Fourier projections at. 6 A. 
resolution are virtually uninterpretable, but the 
three-dimengional projection at 6A. of myoglobin 
begins to show rivulets of electron-dense material 
consistent with the gross morphology of polypeptide 
chains. Mrs. D. O. remarked that even a 
resolution of about 2 A. would be meufficient to 
resolve individual atoms, though it would suffice to 
disclose the general topography of some of the 
side-chains, 


studying the variations in primary structure of & 
Pp o ee ib e MEM ee 

species, important mformation can be 
ee ble of- 
the polypeptide chain. H. or diertel her dr 
the case of cytochromes (where no microheterogensity 
occurs), the peptide sequence of seven amino-acids 
around the half-cystine residues, which are linked 
covalently to the porphyrin group, is the same in ox, 
pig, horse and salmon. In the chick, serine replaces 
alanme, and in the silkworm, arginine replaces 
lysine; but in all, the span of two amino-acids 
between the cysteine residues allows a model to be 
built on the plan of an «-helix, in which the imidazole 
regidue is able to bond with the metal of the 
protohsam. 

Many abnormal hemoglobins have hitherto been 
characterized in relation to a speciflo disease 
and by physical methods. Those responsible for 
sickle oell- and Hb-O-anæmia arise by a mutation 
TO ee ee a eee V. M. 
Ingram haa compared the three forma. of chromato- 
graphy (‘fingerprinting’) of the tryptic digesta, and 
finds & difference in only one peptide fragment. The 
sequence -—glu. in adult is replaced by 
—valglu.lys— m sickle cell anemias and by —lys. 
ghilys— in hexmoglobin-C ansmia. That such a slight 
change can so profoundly modify the physical 
properties of hemoglobin is a problem far beyond 
our understanding ab present. 

The unique phosphorylation of serine in or near 
the active centres of certam enzymes by dieopropyl 
phoephafluoridate allows a comparison of sequence 
at a spécific site in very differen’ proteins. J: A. 
Cohen described how the sequence —gly.asp.ser.gly. 
giy— of een Den ISP by E eR eT 
ala.gly— in liver aliesteraso. The substitution of 
similar side-chains, that of gtu for asp and ala for 
gly, might imply- that these aro essential to the 

ion of the active centre. 

Activation of saymogens. The proteolytic enzymes 
are often secreted as inactive precursors which are 
converted to a functional form by a limited proteo- 
lysis. The schools of H. Neurath and of P. Deanuelle 
have greatly clarified the detailed evente of these 
activations ; but whether the active centre is created 
in the process, or simply revealed by unmasking, is 
still a matter for speculation. In trypsinogen, the 
liberation of one acidic hexapeptide from the 
N-terminal end produces the active enzyme. Des- 
nuelle reported that the active split of this bond is 
accelerated by calcium ions, which at the same time 


k 


October 26, 1957 


No. 4591 


suppreas @ more extensive proteolysis. Chymo- 
trypainogen can give rise to several chymotrypsins : 

a tryptic split at l in the sequence —4eu.*ger.arg.! 
ileu.val— gives an active form (7), and & second 
split at 2 by chymotrypsin itself gives the 3-form. 
Further splitting by chymotrypsin at 3 and 4 in the 
sequence —tyr.‘thre.asp.’ala— produces the class- 


NH, 
ical a-form of Kunitz. Deenuelle has shown that it is 
possible to start ın reverse and in complete absence 
of trypain to cleave by the action of chymotrypsin 
the links at 2, 3 and 4 above to give modifications 
(‘neochymotrypsinogens’ ) which are still enzymioally 
inactive. 

Other activations involve quite extensive proteo- 
lysis. Recent work of Neurath’s group shows that 
Anson’s crystalline carboxypeptidase is in reality 
only one-third the molecular weight of the zymogen, 
the rest being lost as dialysable fragments. Mise 
G. E. Pertmann reported that, by the action of 
urea, pepsin itself can lose dialysable components, 
leaving a portion with imcreased specific activity. 
This finding again is relevant to tho ‘junk’ hypo- 
thesis. 

Virus structure. Advances with respect to the 
structure of tobacco mosaic virus were discussed by 
EH. Freenkel-Conrat, G. Schramm and Miss R. E. 
Franklin. An unexpected discovery of recent years 
is that the ribonucleic acid alone, in absence of 
protem, is infective; another, that the sub-unita of 
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molecular weight 18,000 can be reconstituted to form 
the giant virus particle either in the absence of, or in 
the presence of, the nucleic acid’ component. This 
finding should greatly semst the elucidation of the 
topographical relation of nucleic acid and protein. 
Fraenkel-Conrat reported a feature of more general 
importance in protein chemistry—that the N-terminal 
residue (serme) of the sub-unit is substituted by on 
acetyl group. The indirect evidence for cyclic chains 
in proteins, resting as it does on the apparent absence 
of C- and N-terminal groups, becomes, by this and 
other examples (cf. a-melanophore-stimulating"hor- 
"mone below), of less and lees significance. 

Methods. The new methods which have been used 
so successfully for the separation of proteins, large 
and smell eru and amino-acids were discussed by 
A. Tiselius, J. Porath, J. Borman, 8. Moore, F. Turba, 
F. Šorm and B. Keil. In addition, L. C. Craig described 
a new snd very simple microdiffusion apperatus 
which can be used not only for fractionation of 
dialysable peptides, but is also capable of giving 
information on the heterogeneity of the solute. 

In retrospect, the Paris conference very clearly 
emphasized the great rewards that have accrued 
from the application of new and novel methods, and 
justifie the belief that any discuasion of methodology 
should not be confined to e special symposium, but 
related over a very wide field to the major advances 
which have been made in our knowledge of the 
protein molecule. Kanner BAILEY 


NEWS and VIEWS 


Photograph of the Track of the 

Artificial Earth Satellite 

Tus Rusian artifioml Earth 
satellite is accompanied ın ite orbit 
by the remains of the last stage 
of the rocket from which it was 
launched. The rocket is at present 
travellmg ahead of the satellite, 
at & distance which 1s increasing 
with time as the relatively greater 
resistance encountered by the rocket 
from the Earth’s atmosphere causes 
1t to fall to a lower altitude than 
the satellite. A photograph of the 
rocket, which is larger and more 
easily seen than the satellite iteelf, 
was taken at Hobart, Tasmania 
(42° 54’ B., 147° 20’ E.), at approx- 
imately 0988 c.x.T. on October 7, 
by Mr. T. MoMahon, head of the 
Photographio Section in the Univer- 
sty of Tasmania, working with 
members of the Department of 
Phymos. Prof. A. L. MoAulay, 
of the University of Tasmania, 
writes: “It shows the, track of 
the rocket (Fig. 1) travelling 
approximately south-south-west to 
‘north-north-east against a back- . 
ground of stars of the constellation 
Aquarius". 
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SD raphy at the Swisi Federal College of 
echnology : Prof. J. D. Dunitz 


Dr. J. D. Dusrzz, who has bean appointed to a 
chair of crystallography at the Swiss Federal College 
of Technology, Zurich, has had a distinguished career 
in the field of crystal and molecular structure studies. 
After graduatang with first-class honours in inorganic 
and physical chemistry at Glasgow in 1944, he joined 
the research team of Prof. Monteath Robertson and 
carried out some very accurate structure determina- 
tions on the acetylene dicarboxylic acids. Later at 
Oxford, with a Carnegie Senior Soholarship, and at 
Pasadena, with an A. A. Noyes Fellowship, he ex- 
tended his work to more complex organic compounds 
including certain. important antibiotics. While hold- 
ing later appointments at the National Institutes of 
Health, Bethesda, and at the Royal Institution in 
London, he has contmued to make contributions to 
the fleld of complex natural products and proteins. 
Dr. Dunitz’s interesta, however, are not confined to 
these problems of complex structures, and he has 
made several important contributions to the struc- 
tural i of simple inorganic molecules, and in 
collaboration with Dr. Orgel he has written a number 
of important theoretical papers. These deal with the 
effect of chain-length on symmetry of conjugated 
molecules, with the stability and structure of the 
molecular sandwich compounds (dicyolopentedienyl 
iron) and other topics. In his new and important 
post at Zurich Dr. Dunitz will have ample oppor- 
tunity to enlarge and extend his many mteresta in 
modern structural chemistry and crystallography. 


American Institute of Physics: Compton Gold 
Medal : 


Ox behalf of the American Institute of. Physice, 
H.R.H. Prince Philip conferred the first Compton 
Gold Medal of the Institute on Dr. G. B. Pegram, 
vice-president emeritus of Columbia University, for 
distinguished service to physics. The ceremony, 
which occurred in conjunction with the dedication. of 
the new building of the American Institute of Physics 
at 335 East 45th Street, New York (mee Nature, 179, 
1167; 1957), was held before a group of dis- 
ingui scientista, educators and administrators m. 
the Karl Taylor Compton Memorial Room of the new 
Institute on October 21. Dr. Pegram was a founder 
member of’ the American Institute of Physica in 
1981, together with the late Dr. K. T. Compton and 
others. He served as ite first secretary for fourteen 
years and was treasurer for eighteen years until he 
retired last year. Dr. Pogram also was an officer of 
the American Physical Society for thirty-eight years, 
serving as president and treasurer. He made the 
first contact with the United States Government m 
March 1939 which resulted in the Manhattan Project, 
after J. R. Dunning and the late Enrico Fermi had 
demonstrated the release of energy by uranium fission 
at Columbia University. 


Dr.' S. Fred Singer 

Dr. 8. Famo Srvene, associate professor in the 
Department of Physics, University of Maryland, is 
to receive a United States Junior Chamber of Com- 
merce award as one of the ten outstanding young 
men of the year 1957 whose achievements have been 
of importance in.their professions and also to tho 
general welfare of the United States. Dr. Singer has 
contributed to the study of rocketry and astrophysics 
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ras the leader in design and development of three 
small, mexpensive rockets for upper-atmosphere 
research. These are tho ‘Rockarre’, the first high- 
altitude research rocket launched from aircraft; the 
‘Terrapin’, the smallest high-altabude rocket launched 
from the ground; and the forthcoming ‘Oriole’, a 
ground- or ship-launched rocket which will be even 
leas expensive and smaller. Dr. Singer has completed 
the design and construction of instruments for the 
detection of coamio rays, to be installed in rockets 
to be fired m the current ‘Far Side Project’. 


President of the Royal Australlan Chemical 
Institute : Dr. |. W. Wark 
Dez. I. W. Wank, chief of the Division of Industrial 

Chemistry of the Commonwealth Scientific and 
Industrial Research Organization, has been elected 
general preadent of the Royal Australian Ohemical 
Institute for 1057-58. Dr. Wark has been chief of 
the Division of Industrial Chemistry since ita forma- 
tion in 1940. Under his guidance this laboratory 
has grown until it now has a research staff of one 
hundred. Among ite achievements are the process 
using cetyl alcohol for controlling evaporation from .- 
dams and reservoirs and a method for separating 
hafnium from zirconium which is of signrfloance for 
atomic powered submarines. Dr. Wark’s own 
personal research was concerned with the theory of 
the flotation process for separating minerals from 
ores. His pioneering work as a physical chemist in 
this field gained for him a wide reputation and his 
book “Principles of Flotation”, first published in 
1938, became recognized as a classic on the subject. 
He gradusied at the University of Melbourne and 
contmuéd his postgraduate studies ab the Univer- 
sities of London and California. Dr. Wark is a Fellow 
of the Austrahan Academy of Science. For many 
years he has taken a prominent part in the affairs 
of the Royal Australan Chemical Institute and has 
done much to gain a wider appreciation of the 
nnporbanoe of chemistry and of science generally. 


‘A Regional Museum Service 
AnOUT twenty-five years ago the museums and art 
galleries of Great Britain were grouped together on a 
regional basis for friendly advice and help. It was a 
type of unofficial oo-operation and each member of a 
group or federation was completely autonomous but 
could rely on fellow-members for help if desired. The 
Museums Association now considers that this service 
should be placed on & more regularized basis and 
proposes as an experiment to endeavour to set up a 
regional museum service in the south-weet of England. 
It is considered that such a service would be helpful 
in the identification of material, the conservation of 
objects, and the organization of work with the schools. 
As a first step towards the initiation of such & service 
& meeting of local authorities and other interested 
bodies was held at Taunton on October 15 under the 
chairmanship of Sir Mortimer . The meeting 
was enthusiastic concerning the value and worth- 
whileness of such & scheme and the only doubts 
raised were those involving finance. After careful 
consideration of the factors involved, it was decided 
to form & committee of inquiry consisting of four 
representatives of the county councils, four from the 
municipalities, four from the South-Western Group 
of Museums and Art Galleries, two from the Museums 
_ Association and one from the uni ities within the 
area of the counties of Bristol, Cornwall, Devon, 
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Dorset, Gloucestershire, Monmouthshire, Somerset 
and Wiltshire. This committee was duly elected 


and requested to report back as soon as possible. 


Annual Rellef Voyage of R.R.S. John Biscoe 

Tua R.R.8. John Bisoos left Southampton on 
October 21 on her annual relief voyage to the 
Antarctio with staff and supplies for.the Falkland 
Islands Dependencies Survey. The Survey maintains 
eleven permanent bases along the coast of Graham 
Land and on islands off the coast. Eighty or so scien- 
tists and technicians spend periods ranging from a year 
to two years ab the bases, carrymg out surveys, 
Boienbiflo research and meteorological work. Each 
Antarotio summer, between November and March, 
the ice of the Antarctic clears sufficiently for 
specially strengthened ships to make the voyage to 
the bases with relief staff, supplies and equipment. 
The present R.R.S. John Biscoe was built for this 
work. On her way to Port Stanley, she will call at 
8t. Helena and Tristan da Cunha. 
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Bibliography on Atomic Energy 

A «ost useful bibliography of sources of informa- 
tion on atomic energy taken from a paper (A.E.E.E. 
Lib/[Ll) is given in Atom (No. 7, 23; May 1957), the 
: monthly information bulletin of the U.K. Atomic 
Energy Authority. The bibliography covers pub- 
lications on the work of the Authority ; lists issued 
by the Authority; general bibliographies; four 
absint journals ; fourteen British and Common- 
wealth, nine American, and eight European ‘perlod- 
icals and translated versions of Russian 
A more limited bibliogra (A.E.E.E. Inf[Bib 100. 
Harwell: Information hee Ones AE.RE., Harwell), 
which has reoontly been reprinted with additions liste 
books published in Great Britain on nuclear energy, 
nuclear and atomio physica, the measurement of radio- 
activity, isotopes, and some related topios. It includes 
both popular expositions and advanced texte written 
por she apecralist in additioin:-to. periodicals in ehe 
field of nuclear energy. 


Research In Centra! Africa 


en Afrique Centrale, 1956) covers ihe year 1954 and, 
besides the Director's report and accounts showing 
ee ee of which 50 

ion were spent on research ab the various research 
eos, M. moludce Gcrm by L Hs Vinsks Of 
the anti- i 


taken ab the request of the Government of Ruanda- 
Urundi to determine the facta for a campaign against 
Glossina responsible for the trypanosomiasis causing 
the depopulation. Colleotion of anastomopath- 
ological material for neuropathological studies Pith 
reference to virus diseases continued at Lwiro, where 


relation to the nutrition of native children. Obeerva- 
tions on birds in the neighbourhood of Twhibati and 
Lwiro continued, and at Uvire on Lake Tanganyika 
extensive studies were made of ndekala, a pelagio 
fish intensively fished in Tanganyika. Besides 
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numerous hydrological observations on the tem- 
perature and composition of the water of the lake ab 
various depths, many purely geographical observa- 
tions were made relatively to ite depth in the region 
of affluente, seasonal variations in temperature, 
lacustre, eto. Solar observations also continued at 
Lwiro as well as ionosphere observations and measure- 
merits of solar radiation. 


The Rings and Satellites of Saturn 


In a recent paper entitled “The Effect of the 
Baturnian Ring upon the Motion of the Satellites” 
(Publ. Asiro. Soo. Japan, 8, No. 1; 1957), Yoshihide 
Kosai starte with the assumption that the, ring- 
system of Saturn, composed of a number of small 
solid particles, consista of two concentric rings with 
uniform thickness and density, and then proceeds to 
determine the quantitative effect of the ring on the 
motion of the satellites. The A-ring is supposed to 
be limited by the radii of 20-02” and 17-49", seen at 
the mean leash distance, and the limits of the B- and 
O-rings are placed at the distances 16-90” and 10-49”. 
Observational data are presented for comparison with 
the theory, and the values of the mean-motions are 
computed on the assumption that k/a* = 0-024305, 
l/a* — 0 for the six inner satellites of Saturn. From 
the solution of the normal equations it seems prob- 
able that the mass of the ring is of the order 10+ 
that of Saturn. The ional motion of the axis 
of rotation of Saturn is too slow to be detestod, oven 
from observations over about a century. 


National Sclence Foundation Fellowships 


Tus U.S. National Science Foundation is offering 
four types of fellowship awards for advanced study 
and research in the natural sciences durmg the 
academic year 1958-59: predoctoral fellowships for 
college seniors and graduates (1,600-2,000 dollars a 
year); postdoctoral fellowships (3,800 dollars); 
senior postdoctoral fellowships for candidates who 
have held a science doctorate for a minimum of five 
years (up to 10,000 dollars); and science faculty 
fellowships for college teachers of seionoo who wish 
to improve their competence as teachers (up to 
10,000 dollars). The awards are open to American 
citizens and are tenable at any non-profit-making in- 
stitution of higher education in the United States or 
abroad. Fellowships will be a in the mathe- 


matical, physical, medical, biological, engineering and 


ary flelds, and areas of convergence between the 
natural and social sciences. About a thousand awards 
will be made, to be announced hexb March. Fellows 
will be selected on the basis of ability assessed from 
letters of recommendation, academic records and 
other evidence of attainment. Applicants for the pre- 


doctoral fellowships are to take the Graduate 
Record nati Forms of application for pre- 
doctoral fello which must be completed by 


January 8, 1958, and for fellowships, 
which must be completed December 23, 1957, 
may be obtained from the Fellowship Office, National 
Academy of Sciences—National Research Council, 
2101 Oonstitution Avenue, N.W., Washington 25, 
D.O. Forms of application for senior postdoctoral 
and soienoe faculty fellowships, which must be com- 
pleted by January 18, 1958, may be obtained from 
the Division of Seientific Personnel and. Education, 
National Science Foundation, Washington 25, D.C. 
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Gas Chromatography Symposlum 


Taa second symposium on ‘Gas Chromatography” 
will take place at the Tropical Institute, Amsterdam, 
during May 19-23, 1958. The meeting is being organ- 
ired by the Gas Chromatography Discussion Group 
under the suspices of the i es et Research 
Group of the Institute of Petroleum, and the Konmk- 
lijke Nederlandse Chemische Vereniging It is 
intended that the programme shall be divided mto 
three sections: A, theoretical; B, apparatus and 
techniques; C, applications. The official 
at the symposium will be Original con- 
tributions and a 250 word abstract (two copies) 
should be submitted’ to the Secretary before Novem- 
ber 20. Those papers describing applications of the 
techniques should have some novel feature. Apph- 
cation for registration must reach the Secretary 
before March 1, the fee being approximately 45 
guilders, which will include the oost of preprints and 
receptions. Further information oan be obtained 
from the Secretary, G. Dijkstra, Unilever Research 
Laboratory, Veersingel, Vlaardingen, Netherlands. 


Bedson Club 


THe thirty-first annual general meeting of the 
Bedson Club, King’s College, Newcastle on Tyne, 
was held on October 18. The programme of Bedson 
Lectures during 1957-58 will be: November 1, 
Dr. Dorothy Crowfoot Hodgkin, ‘The Structure 
of Vitamin B,,"; November 22, Prof. A. J. Birch, 
“Recent Studies in Relation to Biosynthesis’ ; 
January 81, Dr. J. W. Linnett, “The Structure of 
Flames” ; March 7, Dr. H. Seligman, “Use of Radio- 
active Materials in Industry”. 


The Night Sky In November 


FuLL moon occurs on November 7d. 14h. 32m. v.T., 
and new moon on November 21d 16h. 19m. The 
following conjunctions with the Moon take place: 
November 19d. 03h., Jupiter 3° N. ; November 25d. 
14h., Venus 8*8. In addition to these conjunctions 
with the Moon, Mercury is in conjunction- with 
Antares on November 17d. 18h, Mercury being 
2-7°N., Jupiter with Spica on November 21d. 17h, 
Jupiter being 3.4? N., and Mercury with Saturn on 
November 21d. 21h, Mercury bemg 3-6°8. There 
“will be a total eclipse of the Moon on November 7, 
invisible at Greenwich. Mercury is too close to the 
Sun for observation. Venus sets at 18h. 20m., 18h. 
85m. and 18h. 55m. at the beginning, middle and 
end of the month, respectively ; during this time 
ite distance from the Earth depreases from 75 to 
53 million miles, the visible portjon of the apparent 
disk from 0-578 to 0:428, and ite stellar magnitude 
from — 3-9 to — 4-2. It is & brilliant object in the 
south-west after sunset ; greatest eastern elongation 
is on November 18. Mars rises at about 5h. 40m. 
throughout the month; ib is visible in the south-easb 
just before sunrise. Jupiter rises at 4h. 55m., 4h. 20m. 
and 8h. 85m. at the begmning, middle and end of 
the month, respectively ; it 1s near Spica. The stellar 
magnitude of Jupiter is — 1:8, ite distance from the 
Earth on November 15 being 585 million miles. 
Baturn appears too close to the Sun for observation. 
Oooultations of stars brighter than magnitude 6 are 
as follows, observations being made at Greenwich : 
November 9d. 19h. 18-9m., 97 Tau. (R); November 
14d. Oh. 24-7m., A? Cno. (B); E refers to reappear- 
ance. The Taurid meteors are active during Novem- 
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ber 1-10 and the Leonids during November 16-17, 
but conditions are not favourable for observation. 
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Announcements 

Dz. A. D. Munnr«aN, who has been registrar- 
secretary of the Institution of Metallurgiste for the’ 
past ten years, 1s to retire at the end of this year. 
He will be succeeded on January 1, 1058, by Mr. 
R. G. B. Ludlam, who has been assistant registrar 
in the University of Leeds since 1951. i 

Tas Faraday Society Bourke Lectures will be 
given by Prof. W. Jost, of the University of Gdttmgen. 
The lectures are: ‘Reactions in Detonations and 


. Shook Waves”, to be given in the Lecture Theatre 


of the Department of Physical Chemistry, Universi 
of Cambridge, Free School Lane, on October 28, T 
4.80 p.m. (chairman, Prof. R. G. W. Norrish) ; 
"Flame Reactions”, to be given in the Leoture 
Theatre, Inorganic Ohemistry Laboratory, South 
Parks Road, Oxford, on October 31, at 5 p.m. 
(chairman, Mr. R. P. Bell); and ''Orystal Defeota, 
especially near Phase Transitions", to be given in the 
Main Lecture Theatre, Department, the 
Imperial College of Science and Technology, London, 
on November 4, at 5 p.m. (chairman, Sir Erio Rideal). 

Tua autumn meeting of the British Society for 
Immunology will be held at the Wellcome Foundation, 
188 Euston Road, London, during November 15-16. 
The first day will be devoted to & symposium on 
"Immuno-hzmmatology'" from 10 a.m. (chairman, 
Prof. J. V. Dacie). 


Tae Institute of Physic (London and Home 
Counties Branch) has organized a Symposium on 
“The Design of Physics Research Laboratories” to 
be held at 2.80 p.m. on November 27 in the Lecture 
Theatre of the Royal Institution, 21 Albemarle 
Street, London, W.1. Admission is by ticket, obtain- 
able from the Institute of Physics, 47 Belgrave 
Square, London, S.W.1, to which all inquiries should 
be made. 

Tax Institute of Biology is arranging a second 
international symposium on ‘Freezing and Drying", 
which will be held in the Beveridge Hall, Senate 
House, London, W.0.1, on Aprl 1 and 2, 1058. 
Further information can be obtamed from tho 
Secretary, Institute of Biology, 41 Queen's Gate, 
London, 8.W.7. 

Tae Eighth Canadian High Polymer Forum will 
be held at MacDonald College, Quebec, Canada, 
during May 12-14, 1958. The meeting is sponsored 
by the National Research Council of Canada and the 
Chemical Institute of Canada and will cover all 
aspects of polymer science. Further information 
can be obtained from Dr. L. A. MaLeod, Research 
and Development Division, Polymer Corporation, 
Ltd., Sarnia, Ontario, Canada. 

Ar the annual general meeting of the British 
Society of Rhedlogy, held at the University College 
of Swansea on September 19, the following elections 
were made for the year 1957-58: President, Prof. 
E. G. Richardson; Hon. Seoretary, Mr. N. Wookoy ; 
Hon. Treasurer, Mr. D. W. Jopling; Hon. Editors, 
Dr. E. W. J. Mardles and Dr. J. C. Vernon; New 
Members of the Committee, Dr. M. F. Culpin, Dr. A. 
Jobling and Mr. G. H. Tattersall.. Information 
concerning the Society can be obtained from the 
Hon. Secretary, 52 Tavistock Road, Edgware, 
Middlesex. 
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SOIL MECHANICS AND FOUNDATION ENGINEERING 


FOURTH INTERNATIONAL CONFERENCE 


HAPS the most outstanding development in 
modern civil engmeering practice has been the 
remarkable growth in the science of soil mechanics 
during the past thirty years. The publication in 1925 
by Prof. Karl Terxaghi of his book ‘“Eirdbaumechanik 
auf Bodenphysikalischer Grundlage", in which he 
described his researches into the consolidation and 
shear strength of soil, ia generally regarded as marking 
the beginning of the acientiflo study of soil as 
material of engineering interest. There followed a 
period of inoreaaing interest in the subject, evidenced 
in Great Britain by the establishment in 1988 of & 
soil mechanics laboratory at the Building Research 
Station at Watford, Hertfordshire. 

The year 19036 marked an important stage in the 
development of this new science, since in that year 
' the first international conference was held at Harvard 
University, and this led to the formation of the 
International Society of Soil Mechanics and Founda- 
tion Engineering, with Prof. Terzaghi as the first 
president. 

Binoe the end of the Second World War the Inter- 
national Society has gone from strength to strength, 
and there are now thirty countries represented in the 
Society as well as many private members from other 
Fo i successful conferences at 
Rotterdam in 1948 and at Zurich in 1958, the largess 
and most successful, the fourth, took place in London 
during August 12-24 at the Institution of Civil 
Engineers, at which some 750 delegates were present. 

Following the opening of the Conference by Sir 
Arthur Whitaker, president of the Institution of 
Civil Engineers, Prof. Terzaghi delivered an address 
to the Conference in which he developed the theme 
of hid opening speech to the Zurich Conference, 
namely, that the application of soil mechanics to 
civil engmeering problems, in spite of the advances 
in the knowledge of the properties of soils, will never 
be & matter of precision because of the variability in 
the properties of soils occurring in most sirata, and 
must ultimately depend upon the skill and imag- 
ination of the engineer. 

Some 189 papers were submitted, and in the light 
of experience gained at previous conferences these 
were placed into six divisions: (1) soil properties 
and their measurements; (2) techniques of field 
measurement and sampling; (3) foundations of 
structures ; (4) roads, runways and rail-tracks; (5) 
earth preasure on structures and tunnels; (6) earth 
dame, alopes and open excavations. 

There were hine technical sessions each of three 
hours duration, two being devoted +o the subject- 
matter of division 1 and three to that of division 3, 
in view of their especial interest. Each session 
followed a similar course in which a general reporter 
opened the proceedings by summarizing the main 
conclusions he had drawn from reading the papers 
contributed +o the i division with which he 
was concerned, he was followed by individual 
contributors +o the discussion of the papers by 
members of the Conference. On the whole, the dis- 
cussions were of a high standard and very stimulating, 
as waa demonstrated by the high level of interest 
maintained by members throughout the week and a 


half of what must be admitted to have been a some- 
what exhausting programme. 

Ib was abundantly clear from the Conference that 
soil mechanics has a major peri to play in civil 
engineering developments throughout the world, and 
it is natural that a considerable growth of interest in 
the subject is taking place in regions where there are 
large areas calling for development, as, for example, 
in Canada gnd the U.8.8.R. 

The great increase in the amount of construction 
of high multi-storied buildings and other large 


-structures has resulted in a corresponding growth of 


interest in the design of the foundations to carry 
heavy loads. Useful progress was reported in the 
development of methods of estrnating tho ultimate 
bearing capacity of foundations, but especial interest 
was shown in the problem of making a&ocurate 
estimates of the settlament of structures founded on 
clays and other compressible soils. It appears that in 
spite of the many ions made in the method 
of estimating settlements based on Terzaghi's theory 
of consolidation, reasonably satisfactory agreement 
between the calculated and actual settlements is 
usually obtained for normally and lightly over- 


‘consolidated clays ; heavily over-oonsolidated clays 


have been shown to need a special approach. A dis- 
appointment was the absence of any significant 
advance in obtaming a better understanding of 
secondary consolidation, which is the compression 
phase that oocurs after the dissipation of the excess 
preesure of pore-water created by loading the soil. 

In spite of improvements in the theoretical treat- 
ment of the bearing capacity of soils, the evidence 
from several papers indicated that serious dis- 
crepancies can occur between the actual and cal- 
culated values. This renders important the problem 
of how best to introduce a factor of safety into 
stability analyses. It emerged that there is now 
general agreement that the most rational method is 
+0 use a reduced value for the shear strength of the 
soil. 

On the subject of pile foundations, practical 
evidence suggests that considerable confidence can 
now be placed in the methods used for estimating the 
load capacity of piles driven through soft soils to a 
firm granular stratum and of piles embedded in sand, 
but it appears that loaded piles embedded in soft 
clays are liable +o significant settlements over long 
periods of time. 

Another important application of soil mechanics 
is to the stability of slopes. This subject embraces 
natural slopes, which may be affected by sudden 
landslides or slow creep, excavated slopes such as 
cuttings for railways, roads and canals, and embank- 
ments, of which the most important example is 
earth dams. 

Members of the Conference were given a graphical 
reminder of the devastation thas can follow from a 
large landslide by a description by Mr. Fellenius of 
the great slides on the Gotha River in Sweden. 
Scientific studies are now tly made of such 
landslides with the object of understanding more 
precisely the mechanics of the . Of especial 
ereat una the capiani by Prot . W. Bkernpvon 
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t was noted that very little effort is being devoted 
to the problem of. the stability. of excavated slopes. 
It appears that such slopes are often initially cut ab 
a much steeper angle than is satisfactory for stability, 
and where large and costly cuttings are required, aa, 
for example, for modern highways, a greater appli- 
cation of the -principle of soil mechanics was 
advocated. ‘ 
` A seesion of the Conference was devoted to a dis- 
cussion of earth preasures which determine the 
stresses acting, for example, on the linings of tunnels 
and on sheet piling and other earth-retaining struc- 
tures. It is now recognized that in practice some 
yield of the struoture almost invariably takes place, 
and the problem is then to make a reliable estimate 
of the distribution of stresses on structures in terms 
of this yield. Useful on this problem was 
reposted in respect of both sheet piling and. tonadi. 
The rapid growth of traffic on the roads and the 
increased weight of aircraft have resulted in the need 
for thicker and stronger foundations for road and 
airfleld pavements. This has rendered important the 
need for improved methods of pavement design in 
order that the moet EEEO approach may be 
determined with some precision. Although the papers 
contributed to the Oonferenoe were scarcely repre- 
sentative of present thmking on this subject, it 
appears that reliance is mainly placed on empirical 
methods of design in which the estimated thickness 
of pavement is related for particular traffic oon- 
ditions +o the bearing strength of the soil measured 
by some form of penetration or loaded plate test. 
However, & trend was noted towards thinking in 
terms of a design method based on the moduli of 
deformation of the soil and pavement materials. 
An understanding of the factors affecting the 
moisture conditions in soils under pavements is 
important “because the moisture content largely 
governs the strength of the soil and hance the design 
of the pavements. While a satisfactory solution of 
this problem for humid climates has been developed 
in terms of the suction properties of the soil, it 
emerged that the part played by vapour transfer 
under more arid climatic conditions is not yet fully 
understood. 

Quite apart from the consideration given to the 
physical properties of soil during ihe discussion of 
papers presented in division 1, the Conference waa 
repeatedly brought back, during the sessions devoted 
to the more practical problems of foundation engin- 
eering, to the need for a better understanding of the 
fundamental factors governing these properties. 
There is now general ion of the need to 
express shear strength in terms of effective stresses, 
and of the importance of making pore water preasure 
measurements both in laboratory testa and in fleld 
studies. These conclusions are, however, of principal 
value in their i application to analyses of 
stability problems and do nob help to any great 
extent in understanding the bases of soil strength. 

Perbaps the most encouraging development at this 
Conference was the emergence of a body of support 
for the concept that many of the observed shear 
properties of soils oan be satisfactorily explained in 
terme of internal normal stresses i from 
tensions in the pore water systems I+ was suggested 
thas the development of this concept may well lead 
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to the shear strength of soil being expressed in terms 
of a dimensionless ooeffloient of friction. Papers to 
the Conference also indicated useful advances in 
attempts to explain soil properties in terms of colloid 
chemistry and surface physics. Perhaps it is nob too- 
much to hope that by the time the next Conference 
is held a i hypothesis will have been 
developed that explains the pars played by tensions 
in the soil water system and at the same time relates 
these tensions to the syrface forces resulting from tho 
interaction of clay minerals and water. 

At the closing seasion of the Conference, members 
learnt with deep regret that Prof. Tersaghi had 
decided to relinquish the presidency of the Inter- 
national Society. The new prosident ia Prof. A. W. 
Skempton, professor of civil engineering at the 
Imperial Oollege of Science and Technology, London. 
I$ was also learnt that the offices of the Executive 
Committee had been transferred from Harvard 
University to the Institution of Civil Engineers in 
London, with Mr. A. Banister as secretary to the 
Committee. Paris has been selected as the meeting 
place for the next international conference. 

During the Conference a number of technical visits 
were arranged to government, university and com- 
mercial soil mechanics laboratories and to sites of 
civil engineering interest. Receptions were held at 
the Tate Gallery, at the invitation of the chairman 
and members of the Public Works and Municipal 
Services Congress and Exhibition Council, and at the 
Hurlingham Club, and the Conference concluded with 
a banquet held at Grosvenor House. Following the 
Conference, many members joined shors trips to 
various parts of the country to see works of aivil 
engineering interest. * D. J. Monan 
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GAS CHROMATOGRAPHY 


N International Symposium on Gas Chromato- 
graphy, sponsored by the is Insiru- 
mentation Division of the Instrument Society of 
America, was held at the Kellogg Center for Con- 
August 28-80. H. J. Noebels (Beckman Instruments) 


was chairman, and ihe programme was 
by V. J. Ooates (Perkin-Elmer Corpora- 
tion). The meeting was attended by about 350 


people. Formal sessions were held in the mornings 
and evenings, leaving the afsernoons free for informal 
discussions by small groupe. This proved to be a 
t, as it allowed those with 


ber: in a very lively triangular 

between M. J. E. Golay, A. J. P. Martin and A. I. M. 

Keulemans on the usefulness of the theoretical plate 
t. The formal meetings consisted of invited 

lectures, followed by a series of short contributed 


papers. 

A largó number of papers were concerned with 
the application of gas chromatography +o specific 
analytical problems, such as arise in connexion wish 
gasolines, ester-type plasticizers, chlorofluorohydro- 
carbons, giyools and piperazines. Many of the speakers 
commented on the savings in time and’‘money 
which the new technique had brought to their com- 
panies. Other papers were devoted to detailed 
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descriptions of apparatus and &ooeweories (such as 
sampling devices and integrators), dspecially in oon- 
nexion with commercial gas chromatographic equip- 
ment. As it is proposed to publish the full proceedings 
of the symposium in the near future, this report will 
be confined to those developments described at the 
symposium which seem to be of more immediate 
and general interest. . 

In the opening leoture, M. J. E. Golay (Perkin- 
Elmer) described -his theoretical studies on the per- 
formance of a simplified gas-liquid chromatographio 
systam, in which the liquid phase was held on the 
walls of a fine capillary. In such a system there should 
be no contribution to plate height (or peak spreading) 
from a channelling or ‘eddy’ term. Golay showed 
how the usefulness of such columns could be measured 
in terms of a ‘performance index’ (Nature, 180, 485 ; 
1957), in which the drop in pressure across the 
column and the time for analysis are included as the 
price paid for sharpness of the peak. An account 
was given of some experimental work which had been 
undertaken to tess the theory. The resulis were 
also of great practical interest, in that sharp 
separations (equivalent to about 10,000 plates) had 
been obtained with simple columns. Furthermore, 
it was found possible to run oapillary columns 
extremely rapidly. . 

The behaviour of solid suppori materials waa dis- 
cussed by T. Johns Instruments), and 
E. A. Hinkle and B. E. J. Johnsen (Monsanto Chemical 
Company, Texas City) showed how peak areas (using 
a thermistor detector) could be converted to molar 
concentrations by the use of vapour densities as 
correcting factors. O. 8. G. Phillips (Oxford) described. 
work using metal salts (in particular, zino and copper 
stearates and nickel oleate) as column liquids. He 
pointed ous thas the strong forces between metal 
atoms and the ligand (solute) molecules made possible 
new types of separation. Changes in relative retention 
times up to several thousandfold in favourable cases 
(as, for example, with amines) could be obtained by 
this method. Such changes were also of value for 
the characterization of solute substances. He showed 
how the resulta with the metal salts oolumns could 
be related to studies of complex ion formation in 
aqueous solution, and how gas chromatography might 
thus be used for studying complexing equilibria. The 
use of gas chromatography in kinetic studies of the 
isomerization of geometrical isomers, the thermal 

ition of acetylene and the thermal decom- 
position of light hydrocarbons was discussed by L. F. 
Hatch (University of Texas), and in the study of the 
h tion products of benzene by R. E. Rippere 
( Elec&rio Oo.). 

EH. R. Felton (du Pont, Wilmington, Delaware) 
described a novel and compact high-temperature gas 
chromatography unit, in which the detector was a 
thermal conductivity cell using model-&eroplane glow- 
plugs. Sensitivity and date for the unit 
were given from 40° O. +o 550° O., and ite use was 
illustrated by analyses of the fluocroesters of cam- 
phorie acid (boiling pointe 820? 0.460° O.), the 
«- and B-N-phenylngphthylaminee and the toluene 

. The factors affecting the selection of 
thermistors for use in katharometers formed the 
subject of a useful study by P. H. Stirling and O. B. 
Cowan (Canadian Industries, 


aod for dissipation constant. A copper oxide com- 
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bustor as a means for increasing detector response 
was discussed by 8. Norem (Perkin-Elmer). 

One seasion and an invited lecture by B. O. Ayers 
(Phillips Petroleum) were devoted to the use of gas 
chromatographic instrumentation for continuous 
aubomatio analysis. Two commercial instruments 
(Perkin-Elmer and Leeds-Northrup) were described. 
in pomp detail in the contributed papers. Ayers 
pointed ous thas a number of analysers were now 
available commercially, and thas these instruments 
compared most favourably with other types of suto- 
masio analysers, i in the wealth of data 
which they make available at a relatively low ooet for 
the instrument. He described the testing of the 
Perkin-Elmer instrument on typical plant problems. 

In a stimulating and entertaining after-dinner 
speech, A. J. P. Martin described his early work on 
seperation techniques, in association with R. L. M. 
Synge and later with A. T. James, which led up +o 
the discovery of gas-iquid chromatography. He 
commented on present trends in the field, the influence 
of gas chromatography on other techniques and ite 
many possible applications. He céncluded with some 
suggestions for the future of the method, including 
the development of the completely automatic analyst. 

O. 8. G. Ponies 


MACROMOLECULAR CHEMISTRY 
INTERNATIONAL SYMPOSIUM 


HE Macromolecular Commission of the Inter- 

national Union of Pure and Applied Chemistry 
broke entirely new ground this year by holding the 
tenth Symposium, on “Macromolecular Chemistry", 
in Prague. The success of this penetration into 
Central Europe and, for the Western countries, behind 
the Iron Curtain, is reflected in the record number of 
active participants housed in the Hotel International 
in the outakirts of the city in which the meetings, 
except for the opening sesion, were also held. 
This procedure lent an air of informality to the pro- 
ceedings and, by keeping sll particrpants in intimate 
contact with one another, fostered a feeling of friendly 


. session during the presentation of lectures and papers. 


All delegates were supplied with 10-channel transistor 
receiver heed-sete which carried the translation 
service in Czech, Russian, French, English and 
German. This very fino piece of organisation was 
much appreciated by all who took part and removed 
most of the strain of following complicated argument 
in a foreign tongue. 

The matter of the Symposium was divided into 
two large sections dealing with (a) physics and physical 
chemistry of macromolecules and (b) polyreactions. 
These broad units were subdivided into smaller 
sections each dealing with a group of related problems 
in the fleld. Th proceedings were initiated with a 
lecture by Prof. Paul Doty on “Biological Polymers". 
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This took the form of an exemplary review of the 
fleld to which the lecturer haa made so many out- 
standing contributions. In the second Symposium 
lecture, Prof. H. Mark (Brooklyn) related with his 
usual enthusiasm.and vigour the progress in polymer 
research and technology in the pass year. His close 
contacts with the industrial and academic sides in the 
United States always make his lectures of very great 
interest and importance to European audiences. 

Each of the sectional meetings was introduced by a 
lecture on & specific problem on the field. These 
lectures were later open to discussion, & feature which 
waa novel to the Symposium but produced much of 
interest and importance. Both lectures and disous- 
sion are to be published in Chomacké Insty and in 
Collection of Oxechoslovak Chemical Communications. 
Prof. A. Peterlm (Ljubljana) introduced the group 
discussing statistics, thermodynamics and kinetios, 
with & lecture on the excluded-volume effect on the 
properties of macromolecules in solution. The proper- 
ties of macromolecules in solution have long been the 
province of the Strasbourg school, so that 16 was fitting 
that the two seasions of this section were addressed. 
respectively by Prof. H. Benoit, on the problems posed 
by polydispersity and molecular anisotropy in light 
scattering, and by Dr. R. Cerf, on the flow birefringence 
of macromolecular solutions. Prof. A. V. Kargin 
(Moscow), who dealt with structure and phase-state 
of polymers, discussed in detail the resulta of 
electron and X-ray diffraction and electron micro- 
scopy studies of "T'erylene', polytrifluorochloroethylene 
polyethylene, nylon and caprolactam polymers. 
Prof. F. A. Muller (Hamburg) in the same section 
concentrated on the deformation behaviour of poly- 
mers, especially under great deformation. 

The biggest of the smaller sections dealt with the 
subject of radical addition polymerization, to which 
four sessions were allotted. In the first of these Prof. 
B. B. Medvedev (Moscow) gave a critical review of the 
present ideas of the mechanism of emulsion poly- 
merization, a topic on which his own Mar tend to be 
at variance with the generally ted theory of 
Smith and Ewart. Prof. G. V. Schulz (Mainz) 
described, in detail and with numerous illustrations, 
the use of polymerization as & test reaction for investi- 
gating the kinetics of radical reactions. In recent 
years the use of high-energy radiation, particularly 
gamma-rediation, has been exhsustively investi- 
gated as a method of mitiating polymerization. It 
was particularly fittmg that Prof. M. Magat (Paris), & 
pioneer in this field, should open the session dealing 
with this type of work. The problem of the kinetics 
of high-oonveraion reactions waa treated by Prof. G. M. 
Burnett (Aberdeen), who reviewed past work and 
suggested an empirical appro&oh which appeared to 
fit the experimental data. The section dealing with 
ionio mechanisms was addressed by Dr. D. C. Pepper 
(Dublin), who analysed in critical detail the various 
Blepa in the polymerization procees &nd direoted 
attention to the importance of ionic intermediaries 
in the polymerization of cyolio imines~ and oxides. 
Under the heading of other mechanisms of polymeriza- 
tion Prof. K. Zeigler (Mullbeim) and Prof. F. Denusso 
(Milan), respectively, spoke on the use of organo- 
metallic compounds in the production of high poly- 
mers and on the kinetics of stereospecific polymeriza- 
tion. These papers occasioned much discussion, 
thereby underlining the wisdom of choosing specific- 
ally this field for the next Sympqsium, to be held 
at Nottingham in 1958. 
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The contribution of the host country was made by 
Prof. O. Wichterle (Prague), in & discussion of the 
polymer.zation of caprolactam which included valu- 
able remarks on likely future trends. Prof. R. Simha 
(New York) tackled the extremely difficult task of 
attempting a unifled hypothesis to explain the great 
divergences encountered in the pyrolysis of macro- 
molecules. He approached the problem along the 
lines he has already successfully exploited, and was 
able by extension of previous methods to put forward 
convincing conceptions of the mechanism of the 
reaction. Interaction of polymero molecules with 
organic reagents has for long been neglected but, 
with the rise of the mportance of achieving modifica. 
tions in the shape of graft and block copolymers, this 
fleld has now become more widely recognized. Under 
this heading Prof. W. Kern (Mainz) and Prof. G. 
Smets (Louvain) contributed interesting and valuable 
reviews of the current situation. Somewhat strangely 
in the context of so much discussion of synthetic 
polymers, the reactions of natutal macromolecules 
such as proteins, nucleic acids and polysaccharides 
were considered. This section was introduced by 
Prof. H. Morawetz (New York), who concentrated on 
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. Bome specific effecte encountered in polyelectrolyte 


solutions. The high denmty of charge along the 
macromolecule is of great moment in elucidating 
many of the effects of complexing with counter ions 
and the like. The extension of such observations 
from the synthetic to natural polyelectrolytes is 
likely to be very important. A new section in the 
symposium was devoted to the inorganic high poły- 
mers. The lecturer in this section, Prof. E. Thilo 
(Berlin), considered m particular the phosphates and 
silicates. Indeed, most of the section contributions 
tended to be directed towards these compounds. 

Within the compass of a brief review such as this 
it is not possible to consider, even in passing, the 
many contributions to the proceedings, nor is 16 feas- 
ible to attempt an objective selection of the more 
mmportant papers. Altogether some 180 papers were 
presented, and it is indicative of current lines of 
investigation to oonsider these under group headings. 
The largest groups were those dealing with solutions 
(34 contributors) and with radical polymerization 
(80 contributors). Properties of gels, melta and solids, 
and condensation polymerization (including ring 

i 24, and natural large 
molecules, including proteins, nucleic acids and poly- 
s&ocharides, had 29 contributors. The remaining 
groups obviously had few contributors, but in common 
with the more popular sections the standard of the 
contributions themselves and also of the ensuing 
discussion waa hi 

On a national level the distribution of papers is 
equally interesting. Contrary to expectation, per- 
haps, the leading nation was Germany (taking East 
and West Germany together) with 40 contributions, 
followed by the U.8.8.R. (81) ; France (28); Czeaho- 
slovakia (25); the United States (17) and Great 
Britain (16). At the same time the number of papers 
submitted does not reflect the actual attendance at 
the Symposium since, for example, the 150 Rusmans 
present formed the biggest single group. They were 
led by Prof. N. V. Semenov, who contributed some 
interesting observations in discussion. 

Outeide the conference halls the hospitality of the 
hoste left nothing to be demired. After the lengthy 
sessions of the day, entertainment in the evenings 
was lavish and spectacular, with a deliberate 
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flavour of national pride. Alternative entertainment 
was normally provided, also showing the culture of the 
country. The high-lighta of the week were probably 
the performance of Dvorak’s ''Rusalke" in the 
National Theatre and the traditional Symposium 
dinner in the Wallenstein Palace. - 

1n Foroak one DAR ean ee 
being one of the most successful yet held certainly 
the best The standard which was set is 
one which will be found diffloult to equal, but ib is 
hoped that somethmg approaching this technical 
perfection will be in other countries, both 
weet and east of the Iron Curtain, in future inber- 
national symposia. 


No. 4801 


THE LIBRARY ASSOCIATION 


ANNUAL CONFERENCE 

N his presidential address +0 the Library Associa- 
tion on September 17 on the theme of “Knowledge 
and Education”, Dr. J. Bronowski said that a 
discover, bus preservation alone does not make i$ an 
educated or even a cultured society. Moreover, an 
educated society could exist only when knowledge is 
not merely stored but is also shared, and it was the 
invention of printing thas made the book an instru- 
ment of education. Dr. Bronowski drew on his own 
experience to illustrate the role that libraries can 
take in education and above all in self-education, but 
in science the publio libraries have scarcely played 
thas pars at all: if they are to do so, they must 
have the books to enable them to make the language 
of science familiar to those who are nob professional 
scientists. Besides the classics of literature, we need 


believed would be widely bought and read and would 
make the language of science familiar to a new 
generation, showing them the concepts of science for 
what they are, classical creations which rank among 
the permanent monuments to the human imagination. 
He did not think that the printed book was the last 
instrument of education we would discover, but he 
was sure that the printed book and the publio library 
would remain the most powerful means for self- 
education. 

Dr. Bronowski’s address found echoes in several of 
the addresses whioh followed. Mr. A. Shaw Wright's 
review of the thirty years work of the County Libraries 
Section of the Library Association, in referring to the 
work of the regional bureaux, to the ‘Readers’ 
Guides", to the international exchanges of assistants 
and the help of the Oarnegie United Kingdom Trust, 
indicated also the way in which the county libraries 
contributed ġo this work of self-education. It was 
implicit also in the discussion of the problems of the 
school library which Mr. E. Blishen introduced under 
the title “The Reluctant Reader’, and it was sounded 


some points, Mr. Harrison made a strong plea for 
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well-educated and trained librarians if the public 
library is to be an effective instrument of education, 
and he claimed that at present it offered neither the 
status nor the remuneration which could attract or 
hold & sufficient number of those possessing tho 


ie eM 


science in an 
libraries section on September 19. 
asserted that the average layman’s ignorance of 


schools, for more writing for the layman by scientists 
of repute, and for more effective advice to librarians 
on the choice of scientific books. Mr. B. S. Page in 


its report of 1921 that an adequate library is not only 
the basis of all teaching and study but also an 
essential oondition of research, Mr. Page discussed 
the implications for the university library of the 
post-war expansion of the universities. The two-fold 
function of the university library, of supporting both 
the teaching of the undergraduates and the creative 
work in scholarship or science of the postgraduate 
students and the university staff, was not at all 
easy to balance. Mr. Page emphasized the importance 
of the library representing to all, and not least to 
undergraduates, the unity and not the fragmentation 
of knowledge. The whole question of training the 
student in the use of the library more study, 
and Mr. Page referred to the investigation into the 
adequacy of present library techniques to the needs 
of scholarship initiated by the Ford Foundation, and 
to the pilot survey which the Nuffield Foundation 
was conducting a$ Leeda in the use of books in a 


that aooording to the University 
Grants Oommittee’s returns for 1955-56, fifteen 
universities and university colleges spent on books 
and bindings a total of £214,586, or about the amount 
b by Harvard University 
including Oxford and 

2487,786, but ee eee ae ee 
ture or holdings in relation to expansion. 

Of the papers, Dr. C. 


STRIVING FOR RIGOUR IN 
GREEK SCIENCE 
N an addrees delivered at Dublin to Section A 


rigour set by the Greeks with the standards of to-day, 
and examined their,alaims to be regarded ag complete 
in terms of the general Greek philosophical back- 
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ground. In particular, it is to be remembered that 
to the Greaks was not a professional or 
technical craft, but “a divine sérvice, pursued by the 
‘select minds who could face the shadowy world of 
abstract idees”. 

The pattern of Greek geometry has a three-fold 
basis: definitions, axioms, postulates. Definitions 
are intended to tell us what we-are talking about; 
axioms give the fundamental and general basis of 
philosophical language; postulates, which ask for 
certain propositions to be granted, are assumptions 
special to geometry. The distinction between 
axioms and postulates was clear to the Greeks, who 
properly based the theory of parallels on & postulate 
rather than on an axiom, but later workers confused 
the issue: Prof. Lanczos considers that Kant’s 
philosophy is partly defective because he placed 
axioms and postulates on the same footmg. The 
present view of mathematics as a language and of 
deduction as a game with symbols again implies a 
three-fold basis of undefined elementa, definitions 
and rules. The difference, according to Lanczos, 
is chiefly one of emphasis ; to the Greeks, mathematios 
was an abstract describing real things, to us 
mathematics is a language which need not have a 
physical meaning. Only if a correspondence oan be 
set up between mathematical words and physical 
objects does & physical i . 

dealing with limita, Prof. notes that in 
the theory of irrationals due to the great Eudoxus, 
the method of exhaustion uses sequences of inequali- 
ties and avoids infinitestmals and equations involving 
inflnitesimals. The dangers of the concepta of Newton 
and Leibniz, so caustically exposed by Berkeley, do 
not arise. The Greek method, when allowance is 
made for the difference between their geametrical 
language and our algebraic language, is precisely that 
recovered in the early nineteenth century by Oauchy 
and Gaus, and developed during that century by 
Dedekind, Weierstrass and many others. The subtlety 
of the Greek genius is particularly well shown by 
the observation, attributed to Archimedes, that a 
-hitherto undetected postulate is required in the 
method of exhaustion, namely, that 1f ¢ is any positive 
number, an integer n oan be found such that ne > 1. 
It is, of course, now a commonplace that i 
can be constructed in which the Euclidean postulates 
hold, but in which the Archimedean postulate is 
not fulfilled. 

Prof. Lanozoe's conclusion is that contemporary 
mathematios adds nothing essentially new to the 
high standards of Greek rigour. 


FOOD INVESTIGATION, 1956 


"Vee research with which the Food Investigation 
Board is concerned lies between primary pro- 
duction on one hand and nutrition on the other ; it 
: moludee, therefore, studies on the biological structure 
of raw foodstuffs and the changes that occur during 
storage, preservation, procesaing and cooking. The 
Board i types of objectives in its 
investigations, being knowledge of the 
physical and ahemidel properties of various types of 
foodstuffs, while the second is of short range and is 
concerned with the solution of, specific practical 
problems. This dual approach is well illustrated in 
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"Food Investigation 1950'"*, which oontams the 
reports of the Food Investigation Board and of the 
director of the Food Investigation Organixation. Š 

In the former the importance of close collaboration 


^ between research stakions and the industries con- 


cerned with implementing the results of the research 
is emphasized. With this end in view, the setting up 
of a meat research laboratory in close association 
with an sbattoir is strongly recommended. The 
Board is satisfied that a proper balance is maintained 
within the Organization between fundamental and 
applied work for the attainment of ultimate practical 
jeotivee. 

The Director's report gives details of work per- 
formed during the year in the various stations of the 
Organization; on fish and fish products at the Torry 
Research Station and Humber laboratory, on fruit, 
vegetables and plant products at the Ditton and 
Covent Garden laboratories, and ab the Low Tem- 
perature Research Station in Cambridge on meat and 
meat products, eggs and poultry, as well as bio- 
chemistry and biophysics. 

Work at Torry has continued on the effects of 
preservative ice containing chlortetracycline (aureo- 
myoin) on the keeping quality of fish.  Full-scale 
trials were conducted on the Station'a research vessel 
Sir William Hardy, and it was concluded that the 
presence of 5 p.p.m. of the antibiotic in the ice 
extended the storage life of fish in ioo by seven to 
ten days. Food regulations in Britain at present do 
not permit such additions to ice, and oonsiderable 
work is needed before this practice can indeed be 
shown to be harmless. Work haa also been com- 
cerned with the cleanliness of fish boxes, which has 
bean shown to affect the keeping quality of fish. 
Binoe cleaning and sterilizing of wooden boxes are 
difficult problems, trials with a non-returnable fish 
box of moulded resin-impregnated paper pulp have 
been continued. Basic investigations include studies 
on the proteins, lipids and extractives of fish flesh, 
and on the chemicals responsible for the develop- 
ment of brown discolorasions during the dehydration 
of flah. The well-known sugar—amino-acid reaction 
is not, apparently, the only factor concerned. Other 
besic work has been on some of the physical factors 
that affect the deposition of smoke during smoke 
curing. The bacteriology section has continued ite 
investigations on marine bacterna, and a type culture 
collection is maintamed that is used by workers 
throughout the world. 

In the Meat and Meat Products Division at the 
Low Temperature Research Station and the Smith- 
fleld laboratory, work has proceeded on the improve- 
ment of the quality of froxen beef and on the problem 

wastage, that is, the loes of weight of 
animals that takes place prior to slaughter. Basio 
work included a detailed study of normal rigor in 
animals and of the distribution of dipeptides withm 
the muscles of various species. 

A feature of the work of the General Biochemistry 
and Biophysics Division has been a etudy of the 
preservation of foods with ionizing radiations. This 
work, begun on a small scale in 1949, was resumed 
in 1955 and'is now particularly directed to the treat- 
ment of meat. One of the mam problems is that a 
dose of radiation sufficient to sterilize a foodstuff 


of Sal Researoh. Food Investi- 
966. Report of the Food Inves on Board with the Report 
Dureotar of the Food Tnvestgation Pp. 66. 
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produoes an ET odour and flavour. 
Consequently rediation ‘pasteurization’, in which 
considerably lower dosages are seems to 
show more promise; the product, although not 
sberilo, hes an enhanoed storage life at low tem- 
peratures. 

Studies in the Fruit, Vegetables and Plant Products 
Division include work on nitrogen metabolism in 
fruit trees, on the organic acids in apples, strawberries 
and cherries, and on the respiration of apple tissue 
slices. Of & more immediately practical nature has 
been the work on the storage and transport of fruits 
and vegetables. Considerable success has been 
achieved with the transport of preoooled strawberries 
in insulated containers with solid carbon dioxide 
suspended at roof-level, and in the use of nonyl 
aloohol as & sprout suppressant for potatoes. The 
Covent Garden laboratory has now increased ita 
collection of coloured slides of disorders and diseases 
of fruits and vegetables to more than three hundred 
and fifty. 

The volume concludes with details of the Food 
Investigation staff and a list of the ninety-four 
publications by members of the staff durmg the 
year. There is & complete index, and the report can 
be thoroughly recommended as a compact record of 
the results obtained and as a guide to the directions 
in which work is progressing in food research in 
Britain to-day. P. L. PaLrerr 


No. 4591 


THE MELLON INSTITUTE 
REPORT FOR !956 


HE annual report of the chairman, M. B. 
Ridgway, to the Board of Trustees of tho Mellon 
Institute for the year ended February 28, 1957, in 
which the Institute expend:d 5,187,853 dollars on 
fundamental and applied research, is entitled 
“Advantages from Research in Mellon Institute’’*. 
Before describing the activities of the various research 
departments and fellowships, the report outlines the 
respective advantages of basic and applied research, 
followmg the Trustees’ decision this year to cultivate 
Ce ee Dey mn 
problems of far-reaching importance to chemistry and 
allied sciences. Fifty-five members were employed 
in the six research departments, and 507 fellows and 
assistants were working in the forty-five multiple 
and twenty-four individual fellowships in operation 
during the year, while the servicing staff numbered 
214. Of these fellowships, eight had been in operation 
for thirty-five years or more, aix for $wenty-flve years, 
twelve for twenty, nine for fifteen and three for 
ten years. 
In the Department of Research in Chemical 
Phymos a new mounting device for carbon replicas, 
developed for orienting surface structures visible 
under the light microscope so that electron micro- 
graphs may be obtained, has been used for studying 
the complicated structure of cleavage surfaces in the 
amethyst. A reference intensity scale for visual 
comparison of the line intensity on a photographio 
emulsion has been developed for semi-quantitative 
spectrochemical analysis. Spectral evidence was 
Wow rcp from Research in Mellon Institute, 1056-1057. Pp. 


vi+54, (Annual Report Berles, No. 44.) (Pittaburgh, Pa. : 
dinte. 1967.) 
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obtained `of tautomerism in diazo ketones and an 
X-ray diffraction method was developed for de- 
termining total crystallinity in elastomers whioh 
undergo preferential molecular orientation before 
tion. 
In the Department of Research in Physical 
the use of nuclear magnetic resonance 
spectra of adsorbed particles on silica and other 
absorbents is being investigated. Various organio 
liquids were separated by thermal diffusion and in 
the study of packed columns cellulose was substituted 
for glaas-wool packing and further studies were mado 
in the design and operation of & thermal diffusion 
column with & top reservoir. Work on the determina- 
tion of branching in diene polymers was started. 
In the Department of Instrumentation work con- 
tinued on the evaluation and development of 
analytical balances and a new technique has been 
devised which involves modified arresting, mechanical 
handling of the weighed object and & new case design 
60 that the whole operation can be performed auto- 
matically while a printed record is obtained. Rapid 
weighing at high temperatures is alao being explored, 
while the Department of Applied Mathematica has 
worked at a-series solution for large deflexions in 
simply supported disks under uniform loading. An 
investigation of oombustion methods at high tem- 
peratures for the macrodetermination of carbon, 
hydrogen, sulphur and halogens in organio or metallo- 
organic compounds was initiated in the Department 
of Analytical Chemistry, where & procedure was 
devised for microdetermination of amall amounts of 
residual carbon on inorganic catalysts, and the fanda- 
mental study of Ferrobacillus ferroxidans, the chemo- 
synthetic autotrophic bacterium isolated from bitu- 
minous coal mines, was continued. The Department 
of Radiation Research, created in September 1956, 
is seeking to apply the radio-iodine sca tech- 
nique to determine the nature of the free radicals 
produced in the radiolysis of organic materials. 
Among the programmes of the Institute’s con- 
tinued fellowships may be mentioned a completed 
two-year investigation of the pulmonary effects of 
synthetio silicate materials, and investigations of the 
relation between the producta of laboratory fermenta- 
tions of vegetable matter and organic substances 
found in natural streams, using the carbon-filter 
technique, which indicate that the phenolic material 
consista of highly substituted single phenyl rings. 
Besides the preparation of anticarcmogenio agente 
related to bifunctional molecules, such as the nitro- 
mustards, and substances related to azaserine, the 
antimetabolites of p-hydroxybenzoio acid have been. 
examined in & search for agente affective against 
pe fever, malaria and tuberculosis. Druge 
i schistosomiasis and virus diseases. 
have also been sought. Under the Amine Fellowship 
new or improved processes for fhe preparation and 
manufacture of more than fifty medicinals have been 
studied mtenaively, and improved methods have been 
devised for administration or pharmaceutical use of 
established drugs, ME & granular form of 
&minophylline, while & cent aqueous solution of 
iodine, containing bala peace hydriodide aa 
solubilizing agent, was found to be an efficient antı- 
septic and germicide with comparatively low irritant 
action on tissues. 
The Multiple Fellowship on Power Rectifiers is 
placing increasing emphasis on the preparation and 
purification of silicon with a view of developing an. 
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efficiens silicon rectifler, and has initiated a study on 
the formation of rectifying junctions in silicon by 


acteristics of electro- 
In addition to studies of the friction and lubrication 
of fine instruments, under the Watch Technology 
Fellowship properties such as thermal stability, low 
friction wear, dimensional stability and good 
electrical properties over a wide temperature range 
are being sought in polymeric substances. 

Other fellowships were concerned with heat loases 
through jointe on high-temperature Piping, | due to 


of the clay by lowering ite hydrophilic nature and 
plasticity, as little ag 0-2 per oeni on a small-scale 
Plant trial reducing balling in a commercial mix by 
50 per cent. The curious acoelerative effects observed 
in an examination of the relaxative behaviour of 
silicon nuclear spins in silica-glass have been traced 
to a reaction between the silicon-spin system and 
the spins of hydrogen atoms present in silica through 
f contamination with some form of water, while 
considerable progreas was made in 


examination. Ge ee ee d d 
nature of alkali attack on porcelain enamels, together 


in basio welding processes and the way 


building supersonic wind tunnels and the erection 
of the veemels for the full-scale nuclear-energy plant. 


the performance of 
conventional paints used as controls, and new series 
resing, the ‘Oapsulon’ resins, 


impregnating, potting and casting materials. Satis- 
factory paper io procedures have been 
worked out for dihydrio phenols and 


The report includes a general review of the achieve- 
mente during the forty-five years of the Petroleum 
Multiple Fell which has carried out studies 
Be ce oe imum c noha ene Beemer 
GE Cesta) deer Phe ON Sa OD 
porphyrin-vanadium complexes, the pre- 
paration of 2: 4-dimethylpyrrole and 2: 4-dimethyl- 


NATURE 


October 26, 1957 vo. 180 
8-eihyipyrrole, as well as devising a method of struo- 
tural group analysis for oils of high sulphur content 
ani ised sian the oe hase? oarbonium-ion forma. 
tion over acidic oe 
The Bone Products Multiple Fellowship has done 
much development work on & new granular absorbent 
ar e Use of polyoses as ingredients 
of prepared adhesives from cheap starches and dex- 
trins has évoked considerable interest. Work on 
methyl gluoomide continued to show promise, and 
ae ee 
reweaving sire for filament acetate, using various 
ipe of 'Exoello' dextrins. Data obtained from 
filtration tests have been correlated to assist in 
specifying fabrio-filter.media for increased efficiency, 
versatility and useful life, while processes have been 
developed for resins to the surfaces 
of man-made to increase their resiliency and 
stiffness and thus give adequate resistance to water- 
pressure during immersion. Efforts to improve the 
quality of hydraulic brake fluids have met with 


,THE FORESTRY COMMISSION 
REPORT FOR 1955-56 


and Barnstaple. In May 1956 the Queen, with the 
Duke of Edinburgh, visited Eggesford to unveil a 
commemorative stone recording the planting by the 
Commission of the millionth acre of forest in Great’ 
Britain. A new policy with respect to planting was 
published in a White Paper in 1948, but it did not 
come’ into force until 1947 and proved rather too 
ambitious in ite proposals for the acquisition of land, 
and planting consequently suffered. 

In the new programme, an area of 900,000 acres 
of planting in the first ten years was prescribed. A 
total of 548,000 acres has in fact been planted, or 
61 per cent of that proposed. For &oquisition an 
ra te pad geen wan Se ur cr) actually, only 
498,000 acres were acquired. The planted area 
excludes that i as the Commission has on 
hand a considerable area of plantable land and oon- 
siderable stocks of plants available. The soquisition 
of land is now the main problem. For years now 
5,000,000 acres of forest has been considered the 
proper proportion for Great Britain, and the Oom- 
mission still holds to this view* ; but it need nob be 
all Government forest if private owners play their 
part and maintain a correct forest management. 

There is little doubs that there is adequate land of 
relatively low agricultural value and of the right 
Danus DIM The question is whether, at present, 

ion of land is not:regarded too much 
from th pins of vow of produton of maski 


* Forestry Mar peri ae Meer Sate Bn ra 
Pp. 04.14 plates. (London : Gro odd Sh 19515 to dd noe, 
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timber to the exclusion of land which, though not 
unsuitable for the growth of trees, would produce 
timber of poor quality and alow growth. Such trees 
would nevertheless give valuable protection to neigh- 
bouring and more valuable land. Land soquisition is 
the problem, and the Commission is quite correctly 
unwilling +0 use compulsion ; nor would such action 
further the purpose m view. Rather, the co-operation 
of owners and occupiers of hill land is sought. 
Private planting has been more encouraging, and 
for the year 1956 for the first tme the area planted 
privately, namely, 27,100 acres, exceeded the pro- 
gramme of 25,000 acres proposed in the White Paper. 
For the first decade of the period covered by the 
policy outlined in the White Paper, private owners 
planted 165,000 acres, as against the 200,000 acres 
proposed in the programme. In the past three years 
private planting has steadily increased. The grants 
undér the dedication scheme have been increased 
owing to the general morease in costa; the planting 
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greht has been raised from £15 to £17 per acre and 
the maintenance grant from 5s. to 5s. 6d. per acre. 
The thinnmg grant remains at £3 15s. per acre. 

Special planting operations have been im force in 
crofting districts in the Highlands, where close liaison 
is maintamed with the Department of Agriculture 
for Scotland and the Orofter Commussion. From a 
report of a survey of mid-Wales, the trend toward a 
declining and ageing population 1s to be traced in a 
region of naturally low agricultural potential, and 
any development for improvmg agricultural oon- 
ditions would result in the employment of still fewer 
people on the land. Many acres would degrade or 
fall out of production and should be available for 
planting by the Commission. 3 

The markets for the thinnings, even small material, 
are becoming more favourable, and this should be an 
Incentive to private planting. The protection of the 
foreste from fire is still a matter of the gravest 
concern. 


RADARS CAUSED BY BIRDS 


By W. G. HARFER 
Radar Research Station, Meteorological Office, East Hill, Dunstable, Bedfordshire 


INCE the inception of high-power centimetric 

radar, unexplamed echoes have been observed 
which for want of a valid explanation have been 
termed ‘angels’. They appear as small blobs on & 
plan-position display, are usually imdistinguishable 
from echoes received from pomt targets, and 
Occasionally occur in immense numbers. : As output 
powers have Increased, in pace with the requirements 
of aviation, the range of detection of these displays 
has also increased (reports have been received of 
widespread displays out to 80 miles), and they have 
come to present a hazard to arrfield-control and 


military-type radars. 








are t. 


eta., on the same scale for comparison. No ‘angels’ 
£ pip-eahoes beyond 10 miles are from 


As these effecte have not been given wide pub- 
licity, examples are shown (Figs. 1 and 2) of photo- 
graphio records made at East Hill, which is in open 
country close to the Chiltern Hills, 30 miles north- 
west of London. The equipment used was a 10-cm. 
plan-position display, peak power 500 kW., pulse- 
length 2 psec., beam-width in azimuth li? to half 
power. 

Lack and Varley! as early as 1945 reported that 
some point target radar echoes were caused by large 
sea birds, but it has generally been held that birds 
could not cause displays apparently spread uniformly 
over large areas. Insecta have been considered’, but 
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the widely accepted view is that radar ‘angels’ are 
primarily of meteorological origint?. Various theories 
have been developed invoking either reflexion at an 
interface, or refraction by meteorological elements 
containing steep gradienta of refractive index, but no 
single theory has managed to -explain more than a 
few of the observed properties of ‘angels’, and the 
theoretical requirements have in each case been so 
stringent as to be difficult of acceptance. 

In searching for another approach to the problem, 
it was realized that the most intense occurrences 
were at the times of spring and autumn bird migra- 
tion, and we have now found substantial evidence 
that even the densest of these displays of ‘angels’ 
may be caused by birds. R 

Interesting evidence is provided by the directions 
of movement of ‘angels’. All available East Hill 
records of these in the months February—April are 
shown in the inner zone of Fig. 8 (we have many 
more recorded occurrences of ‘angels’, but in most 
there is no clue to the direction of movement). 

Where the directions on any one day had a spread 
of values, for example, 060—-085°, a single vector ia 
entered against the mean value. All but two lie in 
the sector 060-140°. The wind directions at the levels 
of occurrence (derived from the nearest radar-wind 
' soundings) are shown in the outer zone. They are 
prevailing west to south-west winds, in general agree- 
ment with the ‘angel’ movements, but are spread 
through almost twice as big an azimuth sector. It 
might be thought that the ‘angels’ only appear not 
to move with the wind because the radar-winds are 
unrepresentative, but we have examined the indi- 
vidual pairs of directions and find that many of the 
‘angel’ movements have an undeniable and sub- 
stantial crosswind component. The two inconsistent 
movements of Fig. 3 are examples of this: (1) The 
movement towards 185° occurred with & strong 
north-west wind on February 1, 1952. It suggesta 
a ‘weather movement’ of wintering birds‘; (2) that 
towards 015° oocurred with & strong south-east wind 
which must have caused heavy lateral drift. Vector 
addition shows that birds drifted by this wind must 
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in fact have been heading east-north-easb, a normal 
direction of migration. 

The autumn ‘angel’ movements (Fig. 4) are equally 
interesting. They are seen to be divided between 
south and west in a 160° sector, but the winds are 
strikingly variable. There are six days with winds 
between west and north-west, but not one case of 
‘angels’ moving with these winds. It seems irrefutable 
that ‘angels’ of this type are not wind-borne. 

These movements ‘are quite inexplicable in terms 
of any proposed meteorological theory of ‘angels’, 
but are quite consistent with bird migration move- 
ments. Easterly moveménta in spring (Fig. 3) would 
be mainly departures of flocks of wintering birds to 
their breeding grounds in north-central Europe, fol- 
lowed by passage migration through southern 
Engiand, while the concentration of southerly move- 
mente (Fig. 4), which are spread evenly throughout 
the four months, suggest birds bound for the Oon- 
tinent; the west-north-west movements, birds from 
northern Europe which winter in Ireland. Such 
movements in southern England have been exten- 
sively reported (for example, Lack"). Heavy October 
westerly movements of chaffinohes (Fringilla coelebs), 
akylarks (Alauda arvensis) and starlings (Sturnus 
vulgaris) have been reported at Oxford, only 85 miles 
west-south-west of East Hill. Five out of the six 
west-north-weet ‘angel’ movements of Fig. 4 actually 
occurted in October, one in November, and we con- 
clude that the west and west-north-west ‘angel’ 
movements are thess same regular migration movo- 
ments towards Ireland. 

A noticeable feature is that ‘angels’ commonly 
move faster than the wind at their height, with 
speeds sometimes twice the wind or even more. We 
have made ninety-two measurements from radar of 
the ground-speeds of individual ‘angels’, spread over 
nine days in the period of sprmg migration, and have 
subtracted probable winds vectorially. The overall 
range of airspeeds derived, 22-56 m.p.h. (maximum 
concentration 88 m.p.h.), is in good agreement with 
recorded still-air flight speeds of common birds’. 

' This evidence is admittedly inferential, bub we 


have some direct evidence. When using a target- 
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tracking radar to track ‘angels’, on occasion of a 
widespread display, small flocks of birds have been 
detected in the field of a telescope fixed to the moving 
serial. It was clear that the radar was following 
their flight, often through considerable changes in 
azimuth and elevation, and that each individual 
‘angel’ was in this case the composite echo from one 
flock of 5~80 small birds. 
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It is hoped to publish more details of this work 


elsewhere, and to show that other aspects of the 
occurrence of ‘angels’, such as their seasonal dis- 
tribution, and spread in altitude, also point to the 
conclusion that all widespread displays of ‘angels’ 
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an centimetric radars in southern England are caused 
by birds. We can see no reason to invoke any other 
mechanism to explain them. 


'The imion of the Director-General of the 
Motoorclogioal Office to publish this communication 


‘is gratefully acknowledged. 
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MOVING VISUAL IMAGES PRODUCED BY REGULAR 
STATIONARY PATTERNS 


By Dr D. M. MACKAY 
Physics Department, King’s College, London, W.C.2 


RI patterns have a peouliar status from 
the point of view of information theory as being 
rich in _‘redundant’ information. Redundanoy, 
despite the pejorative flavour of the word, is nob 
always an undesirable property. In particular, it 
enables an information system in principle to trans- 
mit a message in the face of disturbances or ‘noise’ 
which would destroy a less-redundant transmission. 
To profit from redundancy in this respect, one must 
in effect reduce the number of degrees of freedom 
of the signalling system, thus imoreasing the in- 
formational efficiency, by ‘recoding’. 

Those considerations suggest that in investigations 
of the visual information-system it might be specially 
interesting to observe the effecta of highly redundant 
information patterns, since the nervous system might 
conceivably have its own ways of profiting from such 
redundancy. 

As a first step in this direction, some simple 
stimulus figures have been constructed which fill an 
appreciable area of the visual field with highly 
redundant information. Some of these (for example, 
petterns of parallel lines) are already well known for 
their disturbing visual effects, particularly those 
due to eye-movemenis. 

The main purpose of this communication, however, 
is to give & preliminary account of same particularly 
striking after-effects of such regular patterned 
stimulation, which seem to offer a promising new 
line of research into visual organization. One of the 
most interesting patterns so far constructed consiste 
of 120 black radial stripes of width 14 degrees (Fig. 1), 
on sheets of matt white photographic paper, 80 om. x 
40 am., viewed at 1 metre in daylight or normal room 
lighting. (Neither distance nor illumination is 
critical.) After an exposure of, say, 10 sec. this ‘ray’ 
pattern produces for a few seconds an immediate 
after-impression of wavy lines moving in circular 
orbita at right angles to the stimulus lines. It is 
proposed to call this the ‘complementary pattern’. 
For most observers ite initial direction of rotation 
appears to be constant. Out of a series of 110 sub- 
jects, 83 reported it as clockwise, 27 anti-clockwise. 
A few in each group saw the direction reverse spon- 
taneously. 7 out of 88 of the ‘clockwise’ group and 
5 out of 27 óf the ‘anti-clockwise’ group were left- 


direction may be induced to reverse by fixating & 
point to left or right of the centre of the stimulus 


If part of the stimulus pattern is covered (for 
example, by a sheet of paper obscuring one half) 
during inspection, the corresponding portion of the 
complementary pattern is missing, but the portion 
which is visible is unchanged. 

A second pattern made up of concentric black 
circles on & white background (Fig. 2) was designed 
as & dual of the ‘Tay’ pattern. As might be expected, 
this ‘target’ pattern gives a complementary pattern 
dual +o the first, rather like the petals of a chrys- 
anthemum. Wavy lines stream radially from or to 
the centre, but the image does not normally appear 
to rotate. Here again it has been found unnecessary 
thas the stimulus pattern should be complete, a 
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portion of the stimulus figure giving rise to a oor- 
reeponding portion of the ‘chrysanthemum’ image. 
These effects are more striking after binocular than 
after monocular stimulation. Durmg prolonged 
monocular stimulation the complementary image 
may often be seen in apperent rivalry with the 
stimulus pattern, subjectively rather as if it were 
being presented to the occluded eye on a black 
background. This suggests that the activity 1% 
represents is not an ‘off-response’ but some kind of 
co-operative oscillation induced in the visual network 
by the regulanty of the stimulus. This view is 
strengthened by four further facta: (a) Small blank 
areas introduced into such stimulus patterns appear 
under suitable conditions to be traversed continually 
by rapidly moving shadows. The phenomenon is 
well seen in patterns of parallel black bars 
in columns side by side (Fig. 3), where the vertical 
channels between the columns of bara appear to show 
what most observers call a ‘trickling’ motion, as if 
water were running rapidly up or down each channel. 
(It was a chance observation of this on slotted B.B.C. 
studio wall-board in 1955 which first led me to 
experiment with patterns of parallel linee, and I am 
indebted to Mr. C. L. 8. Gilford, of the Corporation, 
for assistance in making measurements on the origmal 
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material.) The effect is more marked if the bars have 
square-cut ends than if they are rounded off. The 
complementary after-image of a parallel-bar pattern 
of this kmd consists of wavy lines moving perpen- 
dicular to the bars, that is, in the direction of the 
channels between the columns of bars. It seems 
most likely, therefore, that the same activity is 
responsible for the ‘trickling’ seen during exposure of 
the pattern. (b) A randomly printed pattern of dota, 
viewed through & transparency of Figs. 1 or 2, takes 
on & static structure similar to that of the comple- 
mentary image. Relative motion of the two patterns 
causes an interesting ‘ahearing’ of this structure which 
is being investigated. (o) A spatio-temporally random 
pattern of visual ‘noise’ on a cathode-ray tube screen, 
viewed through such transparencies, evokes a vivid 
and continuous impression of the complementary 
image in motion. This. discovery offers a simple 
technique for the future study of these images. 
(d) In stroboscopic light at rates of a few flashes per 
second, somewhat simplified complementary patterns 
of the same family may be observed su 

on the stimulus pattern, usually outlined in a blue or 
green colour of remarkably high saturation. 

The theoretical implications of these resulta are as 
yet far from clear, but it is suggested that there may 
be a significant connexion between the new phen- 
omens and the well-known static figural distortions 
produced by similar patterns. In both cases, the 
universal rule is that the system tends to favour the 
direction at right angles to she regular contours} 
suggesting & theoretical model of form-peroeption in 
which directions at right angles are treated by ihe 
system as competitive. These phenomena could then 
be considered as evidence of what might be called 
‘directional satiation’ m the appropriate network, 
together with oo-operative oscillation (a kind of 
generalized stending-wave pattern) in response to the 
informational redundancy. 

It will obviously be of great interest to localize 
these complementary responses. The evidence from 
monocular stimulation mentioned above suggests 
(though far from conclusively) that they are less 
likely to be of retinal than of central origin. On the 
other hand, it has been found that if Fig. 2 is presented 
to a subject satiated for rotation by viewing & turn- 
table, the well-known rotational &fter-effeot is super- 
imposed on the ‘chrysanthemum’ after-mmage, which 
now appears to rotate in the opposite direction to 
the turntable. In preliminary experiments with a 
subject suffering from damage to the bram (to be 
reported elsewhere) a lesion due to ao cerebral 
embolism, resulting in a wedge-defect in one quad- 
rant, was found to suppress the complementary 
after-image of Fig. 1 over the whole of the damaged 
half-fleld, whereas that of Fig. 2 (the ‘chrysanthe- 
mum") was suppressed only m the area of the scotoma, 
which became observable to the subject as a blank 
patch on the complementary mage. After rotation 
satiation, the ‘chrysanthemum’ was reported to rotate 
past the blank patch. Ib seems, then, that the source 
of the oscillatory after-images lies on the retinal side 
of whatever system is modifled by viewing the turn- 
table. Tt 1s hoped that further experiments with 
subjects with brain damage may help with the 
problem of localization. 

The assistance of Mr. W. R. Pritchard in oon- 
structing Figs. 1 and 2 is gratefully acknowledged. 

1 Locklesh and Moss, Amer J Psychol., 45, 187 (1988). 
* Hrb and Dellenbach, Amer. J. Psyohol., 52, 227 (1939). 
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PROTOPLASTS OF E. COLI AS SOURCES AND ACCEPTORS OF 
DECUSICENTOSE NUCLEIC ACID : REHABILITATION 
OF A DEFICIENT MUTANT 


By Pror. ERWIN CHARGAFF, HERBERT M. SCHULMAN and Dr. HERMAN S. SHAPIRO 


Celi Chemistry Laboratory, Depertment of Biochemistry, College of Physicians and Surgeons, 
Columbia Untversity, New York 


HE complete isolation of mtact deoxypentose 

nucleic acid from Mecherichia cols is not easy ; 
and although deoxypentose nucleio acid preparations 
from this micro-organiam have been deecribed!3, 
and in a few cases fully anal: 1,4, it is not impossible 
that the unsatisfactory ity of many of these 
specimens ig one of the reasons for the scarcity of 
information on becterial transformation m this 
genus'-*. It seamed to us that experimentation would 
be facilitated if the o i as well as 
recipients of the biologically active material—were 
deprived of their cell walla. In the past few years 


- great advances have been made in our un 


of protoplasts, forms of organized and, in some 
circumstances, viable bacterial protoplasm, remaining 
after the removal of the wall’. 

‘We have, consequently, explored the use of proto- 
plaste of B. coli'-*. In the experiments reported 
here the penicillin method of Lederberg* was.employed. 
The strains used, for which we are grateful to Prof. 
B. D. Davis, of New York University, were the wild- 
type E. colt strain W and the lysine-requiring mutant 
26-20 derived from it. The latter is regarded as 
being blocked between «,«-diaminopimelic acid and 


We shall first describe the isolation and the com- 
position of deoxypentose nucleic acid prepared from 
the protoplasts of the wild-type strain and then 
present the evidence of the tion, by this 
deoxypentose nucleic acid, of the protoplasta of the 
lysine &uxotroph to prototrophic conditions no 
longer requiring a supply of lyzine—a form of bacterial 
transformation to which we should like to refer aa 

tion’. 

Crude nucleic acid from E. coli protoplasts. For 
each preparation, 800 ml. of & culture of E. cols 
strain W- overnight at 87° in ‘Difoo Penaseay? 
broth—was added to 1,000 mL of the same medium 
containing 20 per cent sucrose, 0-3 per cent magnesium 
sulphate and 1,000 units per ml. of penicillin*. After 
three hours on a rotating shaker at room temperature, 
only protoplasts could be seen. These were collected 
in the oold by centrifugation at 5,000g for 20 min. 
and washed twice with 80 ml. and 40 ml. of 20 per 
cent suctose solution. The washed protoplasts first 
were extracted twice with 80 ml. portions of. cold 
0-1 M sodium chloride solution (0: 05 M with respect 
to sodium citrate), each treatment being followed by 
centrifugation in the cold at 28,000g for 20 min., and 
the sediment then was rapidly stirred for 15 min. 
with 25 ml. of oold 10 per cent sodium chloride 
solution. The viscous ion was centrifuged 
(28,000g, 20 min.) and the sedimont extracted once 
more for several hours. The slightly opalescent 
supernatant fluids were injected into 2 volumes of 
95 per cent ethanol. The fibrous precipitate was 
collected and the cycles of extraction with 10 per 


4 


cent sodium chloride solution, oentrifugation and 
precipitation with aloohol were repeated. Most of 
the fibres could be dissolved in 10 mL of 0.15 M 
sodium chloride solution. The solution was clarified 
(23,000g, 40 min.) and adjusted to a molarity of 2-6 
by the addition of solid sodium chloride ; the crude 
nucleic acid was precipitated with 2 volumes of 
ethanol and stored in the cold in 70 per cent ethanol. 

This is the stage at which the preparations were 
used in the subsequent biological experiments. They 
were isolated with the avoidance of any but the 
mildest procedures for the removal of protein and 
ribonucleic acid that are successful in the preparation 
of deoxypentose nucleic acid from calf thymus” ; 
but they were not pure and contained varying 
amounta of ribonucleic acid and protein. For 
example, 800 ml. of initial bacterial culture yielded, 
in one case, 6-3 mgm. deoxypentose nucleic acid, 
2.6 mgm. ribonucleic acid, 2-2 mgm. protein; in 
another preparation, the figures were: 4-1 mgm. 
deoxypentose nucleic acid, 2-4 mgm. ribonucleic acid, 
2-2 mgm. protein. 

Composition of deoxypentoss nucleic acid from 
E. ocoli protoplasts. It appeared of interest to determ- 
ine the purine and pyrimidine composition of the 
protoplast deoxypentose nucleic acid. The methods 
of purification are mentioned in Table 1, which gives 
the oe analytical for four preparations. 

The analyses were performed by the usual methods?*. 
One of the specimens (Prep. 2) that had not been in 
contact with alkali had «(P) — 6,900 at 260 mu and 
pH 7, In their composition, the deoxypentose 
nucleic acid tions under study here are 
remarkably similar to those from other E. cols strains 
described previousty}*14, also as regards the unusual, 
nearly equimolar distribution of the ous 
constituents. This is the fifth strain of E. cols for 
which this holds true. 


shown in Table 2. (1) The lysine- mutant 26— 
26 of H. coli was grown overnight in in aera en 
87°. For the production of protoplasts, 3-ml. portions 
of thia culture were added to 10 ml. of the penicillm- 
sucrose medium* mentioned at the beginning of this 
communication, with the following additions. Exp. 1, 
none; Exp. 2, 1 per oent human serum albumin ; 
Exp. 3, & preparation of the crude nucleic acid from 
wild-type Æ. colt, strain W described before, in an 
amount corresponding to approximately 0-25 mgm. 
of nucleic saoid phosphorus; Exp. 4, the same 
quantity of the nucleic acid and 1 per cant albumin. 
After agitation at room temperature for 2} hr., the 
protoplasts were collected by i tion in the 
cold and washed once: with 20 ml. of cold 20 per cent 
sucrose solution which, in Expe. 2 and 4, was supple- 
mented with ] per cent albumin. 
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(2) Mash protoplast disperato nare auapended tA 
10 mL of 20 per cent sucrose solution $ontaining | the 
minimal medium (7 gm. dipotassium h 
phosphate, 8 gm. potassium dihydrogen phosphate, 
Q-5 gm. sodium citrate, 1 gm. ammonium sulphate, 
0-1 gm. magnesium sulphate, 5 gm. glucoee-per litre). 
Nucleic acid also was present in Expe. 3 and 4, and 
albumin in Expe. 2 and 4, in the concentrations 
mentioned above. The suspensions were shaken ab 
35° for 30 mm. 

(8) Each mixture was then added to 10 ml. of 
double-strength ‘Penagsay’ in 20 per cent sucrose 
solution, again supplemented with the same quantities 
of nucleio acid (Exp. 3), albumin (Exp. 2) or both 
(Exp. 4). The mixtures were incubated with 
at 35° for 2 hr., by which time the spherical proto- 
plasta had reverted to roda, and then left shaking ab 
room temperature for 14 hr. 

(4) 10-ml. portions of each culture were oentri- 
fuged, the cell sediments were washed three times 
with 5 mL portions of 0-15 M sodium chloride solution 
and finally suspended in 2 ml. of physiological saline. 
‘Proper dilutions then were spread on agar plates 
` containing the minimal medium without or with 
L-lysine (50 per ml). The resulte are sum- 
marized in Table 2. Tie 

When cultures, in *Penassay' broth, of the mutant 
26-260 that had not through the protoplast 
phase or been treated o iso were harvested and 
dilutions of the washed cells were spread on agar 
Plates, the number of prototrophs was 0-01 per 
1,000 cells. It is not impossible that the passage 
through the plast stage in itself pone 


gathered from Table 2 that the treatment of the 
lysine-requiring protoplasts with nucleio acid from 
twenty-fold inorease in Lda aad cells m the 
presence of serum albumin (Expe. 2 and 4), & five- 
fold ‘increase in its absence (Expe. 1 and 3). The 
protective effect of serum albumin on protoplasts of 
B. cols has been’ pointed out before’. 

The eventa controlling this restoration are far from 
clear. ‘We have thus far studied the action of ten 
preparations of crude nucleic acid on the protoplasta 
of mutant 26-26 in twelve separate experiments, 
of which only six have given positive resulta. 
of the failures were, however, recorded before the 
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nuckio acid is the agent 
responsible. The permanent abolition, by a sub- 
stance present in the wild-type, of the metabolio 
defect of an auxotroph and the restoration of the 
deficient cell to requirements are, 
Dcus bebe a ie I$ will 
be of interest to see whether, in the mutant studied 
here, this event is accompanied by the appearance of 
diaminopimelio acid decarboxylase4. We are oon- 
tinuing the study of several aspecte of the redintegra- 
tion phenomenon and hope to give a fuller account 
in due course. 

We thank Prof. J. Lederberg, of the Uni i as 
Wisconsin, for aoquainting us with his 
for the preperation of protoplasts before ita publica. 
tion; Prof. B. D. Davia, of New York Uni 
for the gift of bacterial cultures; and Prof. F. J. 
Ryan, of Columbia University, for helpful discussions. 
The work was by research grante from the 
United States Public Health Service, the American 
Cancer Society and the National Science Foundation. 
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An Attempt to cross the Domestic Rabbit 
(Oryctolagus cuniculus) and Hare 
(Lepus europaeus) 


Previous attempts! to obtain young from domestic 
rabbits by insemination with epididymal spermatozoa 
from hares (Lepus timidus ainu or Lepus europorus) have 
proved unsuccessful. The possibility, however, that 
fertilization and a limited amount of embryanio 
development may have occurred has not so far been 
investigated. Reoently*, it was found that in rabbits 
.ingeminated with epididymal tozoa from the 
eastern oottontail rabbit (Sylvilagus floridanus), 
87 per cent of the eggs were fertilized but degeneration 
oocurred at all stages before or at blastulation. The 
experiment described here was undertaken to de- 
termine whether fertilization occurred in rabbits 
inseminated with hare spermatozoa and, if so, ab 
what stage deve + ceased. 

During May June, four male hares (Nos. 1—4) 
were shot locally and returned to the laboratory 
within one hour of death. Spermatozoa were obtained 
from the epididymides and in Krebe's 
Ringer bicarbonate solution at 87* O., which induced 
a high degree of motility. Esch female rabbit was 
inseminated with 1 ml. of on. The 
ten adult female rabbits, A-I, used for this experi- 
ment were caged tely and not mated for a 
period of at least 30 days prior to the experiment. 
They were given an intravenous injection of 1 mgm. 
equivalent of pituitary hormone (PLH, 
Armour Laboratories) to induce ovulation. Imme- 
diately afterwards, rabbita A and B were inseminated 
with 110 million toroa (from hare No. 1), 
rabbits C-H 160 million spermatozoa (mixed 
sample from hare Nos. 2 and 3) and does J and J 
reoeived 692 million spermatozoa (from hare No. 4). 
One Fallopian tube was removed from rabbits A and 
B at 81 and 54 hr. after Insemination. These rabbite 
were allowed to recover and were then autopsied 
át 122 and 145 hr-after insemination. The remaming 
eight rabbits were killed at intervals varying from 
29 to 124 hr. after insemination. The i of 
egg recovery has already been described’. re- 


presen; 

The mean total number of ovulations per rabbit 

was 10-6 + 0-6 (standard error of mean), range 8-15. 
Details of the number and condition of eggs recovered 
are in Table 1. In rabbits examined at, or later 
than, 78 hr. after insemination, forty-nine eggs 
(equivalent to 100 per oent of the ovulations) were 
recovered from the Fallopian tubes; two of these 
eggs were uncleaved, four showed retarded develop- 
ment, whereas the remaining forty-three had reached 
a stage of development appropriate to their age. 
A total of thirty-eight eggs (66:7 per oent of the 
ovulations) were recovered from the uteri of the 


_rebbita killed ab 122-145 hr. after insemination. 


Although all thirty-eight eggs had undergone cleav- 
age, no egg had develo beyond the early blastocyst 
stage, which is no observed 84 hr. after mating ; 
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there were five early, blastocysts and thirty-three 
late morules in which development had ceased 
between 60 and 70 hr. after insemination. Small 
numbers of spermatozoa, varying from one to six 
per egg, were observed in the perivitelline space, 
sons pellucida and mucin; there appeared to'be no 
relationship between the number present and the 
number used for insemination. The proportion of 
eggs ‘fertilized’, as determined by cleavage, was 
97-7 per cent, which is not signifloantly different 
from the figure obtained from normally mated 
rabbits‘. . 

Three questions which these observations raise 
are: (1) Were the eggs fertilized ? (2) Did partheno- 
genetio oocur ? (8) Why did develop- 
ment fail ab the late morula or early blastocyst 
stages ? The presence of hare spermatozoe in the peri- 
vitelline space and zona pellucida of rabbit eggs 
suggests that they provided the stimulus for develop- 
ment. Since no egg reached the five-day blastocyst 
stage, no attempt was made to determine the chromo- 
some number‘, and it is therefore not possible to state 
to the eggs. For the time being, no explanation other 
than incompatibility can be advanced.to account for 
the failure of the eggs to develop beyond the early 
blastocyst stage. Interspecific crosses are rarely 
possible, zona uae nhc e a 
immunological incompatibility, of a statistical nature, 
between combining on the surfaces of the 
heterologous eggs spermatozoa’. These observa- 
tions suggest that in certain cases this incompatibility 
may not exist, though the other barriers to successful 
interspecific oroeses do. 

I am grateful to Lord Rothschild and Dr. T. Mann 
for reading the manuscript and ing valuable 
suggestions. My thanks are due to Mr. R. V. Short, 
and Mr. J. Engledow of Messrs: Ohivers and Sons, 
Ltd, for providing the hares. 


C. E. ADAMS 
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Absence of Wound Healing in Young 
Chick Embryos 


Dunine attempts to modify the development of 
feather tracts, Saunders had noted the fact that akin 
wounds ın three-day chick embryos failed to heal!. 
This casual observation, which contrasted curiously 
with the numerous reports on smooth healing of 
embryonic transplants and the reparr of older skin, 
seemed to hold a promising clue to the mechanisms 
of wound healing in general. We therefore under- 
took & more systematic study of the phenomenon, 
the first results of which are reported in the following. 

Circular skin wounds were made on the dorsal side 
of the neck in chick embryos from five days of 
incubation age upward until hatching. The wounds 
measured in the younger embryos (5-9 days) about 
0-1 mm. in diameter and 0-1 mm. in depth, and in 
the older ones (10-21 days) 1 mm. 05 mm, 
respectively. After the operations, the segment of 
shell removed for access to the embryo was replaced 
by & glass window. The embryos were killed four 
to ftve days after the operation, fixed, sectioned, 
stained, and studied microscopically. 

The normal healing of skin wounds is primarily a 
process of cell migration. The epidermal sheet moves 
with its free margin concentrically over the defect 
until the hole is closed by a thin layer of oells. 
Proliferation by mitotic division follows secondarily, 
gradually making up for the initial deficit of oelle. 

Wounds made in chick embryos older than twelve 
days and studied between the seventeenth and 
twenty-first days showed this same standard pattern 
of epidermal regeneration. However, embryos 
operated on at an early stage and studied prior to 
the twelfth day gave & radically different result. 
The epidermal sheet had not even started to move 
over the lesion, and ite free margin was still at the 
site of the original wound edge. Mitotic activity 
near the margin was high, and the excess cell produo- 
tion had given rise to local thickenings and cysta. 
Despite this abundant growth along the border, the 
wound surface had remained raw, bounded only by 
the condensed outer layer of connective tissue cells. 
The earlier embryo thus is distinguished by the 
marked incapacity of ita epidermis to spread over 
the wound surface, even though cell multiplication 
is stepped up much as in the older group that healed 
normally. An intermediate age-group, studied be- 
tween the thirteenth and sixteenth days of incuba- 
tiop, showed aigns of flattening of epidermal cells along 
the border and some contraction of the wound area, 
thus tignallmg presumably the initiation of the 
normal closure process. Fig. 1 summarizes the cases 
that survived the operation and could be properly 
evaluated. 

It can be seen that there is a rather abrupt change 
in the embryonic conditions conducive to wound 
healing about the twelfth day of incubation. Smoe, 
moreover, embryos prior to that critical period neatly 
dissociate the migratory component of wound healing 
(which is absent) from the proliferative component 
(which is present), this object lends itself singularly 
well for a more penetrating analysis of the funda- 
mentals of wound healing. The crucial change about 
the twelfth day may be found in the mobility of the 
epidermal cells, or in the constitution of the wound 
substratum, or in systemic changes in the embryo, 
or in the nature of the extra-embyyonro fluid, or in 
the tensional stresses, or other as yet unsuspected 


NATURE 


October 26, 1957 VoL 180 
































9 10 11 13 18 14 15 16 17 18 19 20 zl 
Days of incubation 
1. Bars indicate oa el ace os tga wounding. 
Adon in days ahar hooho White bars, absence 0 
wound healing; croe-hatehed bars, incipient wound healing; 
black bars, complete wound healing 


conditions. The location, shape and size of the lesion 
will likewise have to be taken into consideration. 
Experimente to pinpomt the effect are under way. 
One prelrminary series has already led & step further 
in indicating that embryos operated on during the 
early non-reparative phase, but kept alive into 
advanced embryonic stages, later start to close their 
wounds, all just about the critical age when closure 
was observed in the older series. This would meen 
that the initiation of migration cannot possibly be 
related to the wound stimulus as such. It would, 
of course, also account for the fact that early trans- 
plants kept into later stages no longer show skin gaps, 
the earlier existence of which one might expect from 
the resulta reported above. 

This work was aided by a grant from the American 
Cancer Society. 

Pavut Wms 
A. GEDEON MATOLTSY 
Laboratory of Developmental Biology, 
Rockefeller Institute, 
^ New York. 


1 Saunders, jun., J. W., and Weiss, Paul, Amet. Rec , 108, 95 (1950) 


Autoradiographic Detection of Sulphone 
In the Affected Tissues of Leprosy 
- Patients 


IN two previous communieationsb?, the relative 
concentrations of diamino-diphenyl sulphone in body 
fluids and affected and healthy tissues of leprosy 
patiente were compared. It was shown that the drug 
was preferentially concentrated in the affected tissues. 
In these studies the assay of radioactive drug in any 
tissue was made by counting macerated samples with 
the help of a Geiger-Müller counter. - 

Autoradiographio studies have now been made to 
determine the exact sites of localizations of the drug 
in the affected tissues. Positive autoradiographs of 
tissue sections are reproduced here. 

Diamimo-diphenyl sulphone labelled with sulphur- 
35 (supplied by the Atomic Energy Research Estab- 
lishment, England) was administered to patients 
as a single oral dose of 4 po./kgm. body-weight. The 
initial specific activity of the drug was 1-0 uc./mgm. 
6-18 hr. after administration of the drug samples of 
tissues were obtained by biopsy. These ware fired 
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Tig. 1. Autoradiograph of the transverse section of a blood vessel. 
(x a. 1,230) 


in neutral formalin and 5p frozen sections were cut. 
Sections were then placed on glass slides, covered 
with Kodak autoradiographic stripping film and 
exposed for 180 days in dry light- and air-tight 
chambers at 4° C. Films were then developed in 
undiluted D 18b for 5 min. at 65° E. to keep the 
background as low as possible. 

Fig. 1 is the autoradiograph of a transverse section 
of a blood veasel indicating the presence of the drug 
within it by the blackened photographic grains. 
Figs. 2 and 3 are autoradiographs of longitudinal and 


transverse sections of peripheral nerves. The density . 


of the grains are more marked im places where the 
infiltrating cells are predominant. The space between 
adjacent fibrils is found to be almost free of the 
drug. Fig. 3 shows that the drug is more localized 
within the different cells of the nerve. 





Fig. 2. aaa of Me 1 Pal Gace ad 
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Effect of Hypoglycin A on the: Alpha 
Cells of the Pancreas 


Hrocnvorw-A, which is isolated from the fruit 
of Blighia sapida, causes severe hypoglycamia and 
depletion of liver glycogen)’. lLeppla and Holi* 
examined the hypothesis that glucagon depletion 
following pancreatic alpha-cell damage might be the 
cause of these metabolic changes. However, as they 
could not find any microscopical changes in the 
alpha ocells after h; in A adminjstration, they 
were unable to support this hypothesis. z 

In order to re-examine the possibility, the following 
study was carried out. Albino rats and guinea pigs 
were injected intraperitoneally with a single lethal 
dose (150-800 mgm./kgm.) of hypoglycin A. When 
death was obviously imminent the animal was killed 
and the pancreas was excised for histological exem- 
ination. In order to check the activity of the hypo- 
gtycin A, blood glucose and liver gtycogen levels were 
also determined; both of which were found to be 
invariably low. 

Serial sections of pancreas were stained with eosin 
and hmmatoxylin, Gomori’s chrome-alum-hmm- 
atoxylm and phloxinet, and Gomori’s aldehyde 
fuchsin and phloxine*. A decrease of alpha granules 
and/or number of alpha cells in the islets waa 
observed. Occasionally, there was a complete 
absenoe of the alpha cell (Fig. 1). The beta oells 
and the acinar oells appeared normal. 


~ thus contribute to the 





Normal fle: e 


"rpm 


100 mgm./kgm. of 


Although the pathological changes in the alpha 
cells induced in these experiments by hypoglyoin A 
may lead to a decrease of glucagon production, and 
depletion of the liver 
and the fall of blood glucose, these histological 
changes are not likely to be the sole factor involved, 
since oobalt chloride, which produces far more 
extensive and destructive damage to the alpha cells, 
gauses different metabolic changes. 
P. C. Faxe 

Division of Pharmaoology, - : 
of Physiology, 
University College of the West Indies, 
Jamaica. 
1 Hassall, C. H., Reyle, X, and Feng, P. O., Nature, 173, 356 (1064). 


1 Patrick, B. J., TAIR eer 7, 140 (1964). 
., Arch. Exp. Path. amd Pharm., 986, 
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Urinary CEstrogen Excretion by the Bull 

Aooonping. to Leach e al.1, several observations 
indicate that in the human male the testis accounts 
for 80 per cent or more of the urmary cestrogens. 
Maddock and Nelson’ claim that wetrogen excretion 
is & more reliable and sensitive indicator of Leydig 
cell function than is 17-ketosteroid excretion. These 
views are supported by Leach et al.. Oonti e£ al.* 
found increased excretion in six patients 
with h and hyperplasia of the Leydig 
cells. The urinary cstrogens were doubled during 
chorionic gonadotropin administration. The resulta 
of Dux et al.‘ support the findings of Maddock and 
Nelson’ ‘that secretion of estrogens by the mature 
testis is a highly speciflo reaction to chorionic 
gonadotropin. The authors claim intravenous drop 
infusion of chorionic gonadotropin to be of clinical 
value in evaluation of the endocrine functions of the 
bestis. 

In the bovine species male sterility is & problem 
and the need for new diagnostic methods is obvious. 
Bo far as I am aware, no attempt has as yet been 
made towards quantitative analysis of urinary 
cestrogens in the bull. In this communication resulta 
are presented which indicate that a modification of 
the Brown method for human urinary cestrogens* 
may be applied to determine urinary oestrogens in 
the bull and that the substance isolated in the 
cestradiol-fraction moreases significantly in response 
to the administration of chorionic gonadotropm. 
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Using specially constructed equip- 
, ment, urine was collected for 24-hr. 
periods from a bull showing normal 
sexual activity. 

1/10 of each 24-hr. urine was 

diluted to a final volume of 1,000 ml. 
with distilled water, and duplicates 
of 500 ml. each were hydrolysed 
for 1 hr. at 100? C. usmg 6 vol 
per cent hydrochlorio acid. 

Extraction and purification were 
performed according to Brown', 
with some minor modrfloations‘. 
The cetriol fraction was not 
analysed, as earlier experiments 
indicated an unspecific reaction to 
. the Kober reagent for this frac- 
tion. The Kober reagents were 
made to Bauld'. All i were made 
in & Beckman Model DU spectrophotometer at the 
following wave-lengths: cestrone, 480, 516 and 
552 mp; oetrediol, 480, 518, 556 my. 

The chorionic gonadotropin used was ‘Physex’ (Leo, 
bag ere It was given aa intramusoular injections 

in the first hour of the 24-hr. collecting periods on 
days 5, 6, 7 and 8 of the experiment. On day 8 it 
waa given in the first and eleventh hour of the ool- 
leoting period. The resulta are given in Table 1. No 
increase can be observed in the o@strone fraction 

the chorionic gonadotropm administration. 
The amounts registered are so small as to render the 
determinations uncertain. However, in the cstradial 
fraction a marked increase is observed. On the 
second day after the last injection of chorionic 
gonado in the values for this fraction fall to the 
initial The Kober chromogen in the cstradiol 
fraction is completely destroyed when the urine is 
submitted to boiling for 2 hr. using 15 vol. per cent 
of hydrochloric acid. Additional information from 
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work on ceirogens in pregnant and non- 
pregnant cows (Velle, W., unpublished work) indicate 
that the measured represent true œstro- 
gens. 


The results represent, so far as I am aware, for 


based on bioassay. 
new method for diagnosing certain forms of sterility 
in bulls. 


Table 1l. INCKXANE IK UXIKAXY HxcxwTION JW A BULL, 
YOLLOWIN MININTEÁTION 


(Ole TROGEK 
a OBORIDNTO GOXADOTEOFIK AD 
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More detailed results of investigations in progress 
This work was partly supported by the Agricultural 
Research Council of Norway. 
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Influence of Starvation and Glucose 
Load on the Activity of Liver 
Phosphorylase in Normal and 

Adrenalectomized Rats 


RaonmwTLY, i$ has been shown by Sutherland e£ oj.5* 
that liver phosphorylase is acted on by two different 
enzymes. They found that the mactivation of liver 
phosphorylase was caused by an enzyme which 
appeared to be a phosphatase able to split off phos- 
phate from active liver phosphorylase and thus 
render it inactive. Furthermore, they were able to 
demonstrate the existence of another enzyme able 
to reactivate inactive Pier ede pe In an earlier 
work, Sutherland and showed that epinephrine 
and glucagon play an essential part in the activation 
of liver phosphorylase, and evidence has since been 
established for the assumption that epinephrine and 
glucagon are reacting in some way or other with the 
reactivating enzyme. The complete mechanism has 
not yeb been worked out, although a recent paper 
published by Rall, Sutherland and Berthet* haa 
elicited the problem further. 

The present experiments were carried out to study 
the phosphorylase activity in livers from different 

groups of rate. Phosphorylase activity was measured 
by the te release method. Diluted homo- 
genates were mcubated at 37° with a reaction mixture 
of the same composition as that used by Sutherland 
et al.'. Besides glucose-l-phosphate the reaction 
mixture contained muscle adenylio acid, giyoogen 
and sodium fluoride. The reaction mixture was 
adjusted to pH 6-1 with hydrochloric acid. stats 
was expressed as the amount of phosphate released 
in 20 min. per 


male rata were used, their weights ranging between 
150 and 250 gm. All rate were anwsthetized with 
nembutal The adrenalectomized rats were main- 
tained on sodium chloride in the drinking water, and 
they were nob used before three weeks after the 
operation. The liver were homogenized in 
ee ene two minutes after re- 

val. Precisely four minutes after liver bi , the 
Muyid ication us Mad E AA eddie. f 
diluted homogenate to the reaction mixture, With 
intervals of five minutes, another four samples were 
taken from the diluted homogenate for activity 
determinations. By this procedure it was possible 
to measure the rate of inactivation in the diluted 


NATURE 


857 


homogenate, which was placed in a water bath at 25°. 
The ingctivation was in all cages linear for the first 
teh minutes. The decrease of activity during the 
first ten minutes in percentage of the initial value 
was taken as a measure of the inactivation. 

It was found that fasted rats had lower phos- 
Phorylase activity than non-starved animals A 
decrease in the rate of inactivation parallel to the 
decrease in phosphorylase activity was also noted 





50-7 (677) 
34-7 (10-7) 
378:5 (93.5) | 25-8. (06) 





Standard deviation is given tn brackets 


It is already known that the phosphorylase activity 
in livers from adrenalectomized rata is decreased’. 
This is confirmed in the present study. Furthermore, 
a pronounced fall of activity in the fasted adrenal- 
ectomized animals as with the non-fasted 
ones was demonstrated. Also in the case of adrenal- 
i rats it was found that the rate of inactiva- 
tion was decreased in the group of fasted animals 
with decreased phosphorylase activity (Table 2). 


Table 2 


477-2 (87.8) 
$103 (28 8) 


39.3 (5-6) 
15.5 (3:7) 





Btandard deviation ts gtven in brackets 


Sutherland ef al.* mention that the procees of 
inaotivation-regotivation is very fast and assume 
that all phosphorylase in the liver could be reactivated 
in a few minutes. It seemed of interest to study the 
possible influence of Induced hyperglycmmia on the 
activity of liver phosphorylase in the intact animal 
and therefore some short-time experiments on animals 
loaded with glucose were performed. The glucose 


- was administered either per os in a stomach tube or 


intravenously in & femoral vein. Liver biopsy was 
carried out 20-80 min. after the glucose had been 
adminjstered. The intravenous-treated rata blood- 
sugar values about 300 mgm. per cent and peroral- 
treated animals had blood-sugar values about 200 
mgm. per cent when liver biopsy was done. The 
resulta of the experiments are given in Table 3. 
It was noted that phosphorylase activity was 
decreased when the animals were treated with 
glucose. The decrease in the case of group 2 is not 
significant. ee INUUF 
experiments are statistically compared 
with the untreated groups. rate 
were the most sensitive, and fasted animals were 
more sensitive than non-fasted ones. The rate of 
inactivation was found to increase in the glucose- 
treated groups 9 and 20, where a rise in mean values 
of about 50 per cent is registered. 

It is not possible*to draw definite conclusions from 
the experiments mentioned; but the results seem 
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Table 3 greatly deoreases:in cold, and aftèr 
a 80-min. stay in warmth it has 
Group | No.of Glucose Aotivity of not yet returned completely to its 
1 initial value. Also, the vasomotor 
1 15 Ex reaction based on oontraction of 
2 7 oral skin vessels in this period fails 
7 iz ee and after five minutes in the oold 
9 8 | aral : the piglete are cyanotic. Pilo- 
29 u Foirevogue |4396: .166:8 motor reaction—bristling—and 
10 12 — 477:2 (87:8) shivering of muscles appear in this 
2 8 | totravencua | 5001 (70-1) period. Both mechanisms are 











Standard deviation fs grven in brackets 


- to indicate that the inaotivation-reaotivation mech- 
anism of liver phosphorylase is of great importance 
in the regulation of the glucoee uptake and glucose 
output of the liver. A more detailed report and 
discussion will appear later in Reporta of the Steno 
Memorial Hospital and the Nordisk Insulinlab- 
oreéoriam. 


* Wodlalt, W. D., and Sutherland, Barl W., J. Biol. Chem., SIS, 400 

? Rall, T. W., Harl W., and Wosllali, Walter D., J. Bol. 
dhem., 318, 453 (1086). 

" Sutherland, H. W., and Cor, O. F., J. Biol. Okem., 188, 581 (1081). 

* Ball, T. W., Sutherland, H. W., and Bertket, J., J. Biol. Ühem., 
Sb, 463 (19067). 

' Hari W., and Wostlait, Walter D., J. Biol. Chem., S18, 
459 labs m 


* Doetsoh, B., Hele. Okim. Acta, $8, 31 (1045). 


- Development of Chemical Thermoregula- 
] -tion In Piglets ; 


HosBANDRY i and experimental work 
indicate that in the first two weeks it is generally 
not possible to rear piglets succeasfully in a cold or 
draughty environment. 

These facts prove that there is a non-effective 
thermoregulation mechanism in piglets. Durmg 
repeated studies of development of this mechanism 
in pigleta, body temperature is usually used as an 
indicator. This criterion for solving this question is 
~ far from sati and, because it cannot uncover 
the mechanism of thermoregulation, we decided to 
study the development of oonsumotion of oxygen in 

„8 varied ambient 
q -Large White bred pigleta of both sexed, reared 
ar infra-red lampe at a temperature of 15-18°O., 
Warp” used: for experiments. The was as 
follows: ‘pigleta were kept singly for 80 min. at & 
temperature of 23 + 1° C., thm at 3+ 1? O. 
^ and again at a temperature of 28 + 1° O. At the 
end of each of these periods, the rectal tem’ 
of the piglets was read. In the first two periods the 
oxygen tion was measured by a Krogh 
respirometer (Tables 1, 2 and 8). 

The finding of decreased consumption of oxygen 
during postnatal development confirms findings which 
were made earliers?, 

The fact that even on the sixth day the piglets do 
not react to decreased environmental temperature 
through increased metaboliam proves that their 


thermoregulation system is immature. Further proof 


of this fact is that the temperature of the body 


clearly insufficient. Not until the 
nmth day of hfe is there mmprove- 
ment of homeothermism. Around 
the twentieth day the pigleta attain the further 
degree of maturity of tion. 

Attention has tly been directed to the 
relation between body-weight of piglets and thermo- 
regulation. To make clear this relation we separated 
Piglets, the oxygen consumption of which was 
measured between the sixth and tenth day, into two 
which reacted to cold environment by ioreased 
oxygen consumption, and into the second group, 
those which did not have this reaction. Weight 
differences between groups were not significant, even 
though piglets which had the same oxygen consump- 
tion in cold and warm environments were on the 
average lighter. The difference in oxygen consump- 
tion of the 6-day old piglets and the 9-day old pigleta 
was statistically significant. Therefore, it ia necessary 


Table 1. -OF OXYGEN IX PIGLETS IN HXYIRONMENTS 
TEXPERÀTURES 


AOOOEDING TO AGH 


OF VARIED 
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Tablo 2, DumGHASING BODY TEMPERATURE OF PIGLETS IW HEYIROXK- 
MENT OF VARIED TEXPFERATUKES 











Table 3. OONSUMPTION OF PIGLETS BETWEEN BIITH AND 
TEWTH DAY OF Live AND ITS RELATION TO BODY-WEGHT In BXYTEOX- 
MENT OF VARIOUS TEMPERATURES 
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to consider age as & more important factor than body- 
weight. 

Experimenta were carried out on piglete suckling 
regularly. As we discovered, even though intake and 
digestion of foods in piglets are important factors 
in metabolism, they cannot significantly influence the 
reported findings’. 

In conclusion it can be stated that development of 
chemical thermoregulation in the postnatal period of 
piglets occurs in three phases. Up to sixthday 

thermogenesis, even if it exists, is at 
from the ninth day it starts asserting itself, and 
around the twentieth day it is nearly perfect. 
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Glucuronic Acid Formation in Epiphyseal 
Cartilage Homogenate 


IN & previous communication! the formation of 
hexosamine in epiphyseal cartilage homogenate of 
young rabbits was reported. 

was shown to synthesize the amino-sugar 
from glucose-6-phosphate and glutamme. The 
enrymatic fhration of sulphuric and acetyl radicals 
by cartilage has been reported by other workers»? ; 
we then envisaged the presence of all the enzymes 
oonoerned m  chondroitm sulphate biosynthesis 
inasmuch as chondroitin sulphate is largely” pres 
ent in cartilage and possibly connected with th the 
fixation of calcium ions during the mineralization 


Strominger e£ al.* have shown that the formation 
of glucuronic acid is accomplished through oxidation 
of uridine diphosphoglucoee to uridine diphospho- 
glucuronic acid. This deb was shown 
to be dependent on DPN+ and was isolated from calf 
liver by Strominger e£ al.‘ 

We were therefore interested to see whether this 


enzyme waa present in epiphyseal 


from proximal and distal ends 
of long bones at 0° O. and homogenized with cold 
water in a Potter-Elvehjen homogenizer. Two 
10-ml. centrifuge tubes were used, each containing : 
0-5 ml. cartilage homogenate (10 per cent), 1-5 mL 
0-014 M phosphate buffer pH 7-4, 20 magnesium 
chloride, 1,.M DPN+ and 1 pM of diphospho- 
glucose (Sigma Chem. Co.). One tube ge ced 
put in boiling water for 10 min. was taken as & blank ; 
the other tube was incubated ab 88? O. for three 
hours and the reaction was blocked as in the blank. 
tube. In both tubes chondroitin sulphate was 
precipitated by the addition of 1 ml. of acetic acid 
and 2:5 ml. of ethanol (95%), and ghuctronic acid was 
measured on the supernatant with the method of 
Dische*. 

Furthermore, we have studied the glucuronic acid 
formation in the reaction mixture magnesium 
ohloride or DPN+ or uridine diphosphoglucose, as well 
as replacing the last-named with uridine triphosphate 
and gluocose-l-phosephate. 
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Table 1. -GLUOURONIO ACID FORMATION IX MPIPHYAMAL CARTAGE 
HONOQEKA'TRS 


Values obtained in 3 hr. at 38° O. and pH 7-4 for 100 mgm. of cartilage 








In Table 1 average values of some experiments are 
collected. 
From Table 1 it appears that uridine diphosphoglu- 
cose is oxidized to uridine phosphoglucuronic acid by 
homogenste: the dehydrogenase which is 
responsible for this oxidation is dependent on DPN+, 
as reported by Strominger e£ al., sinoe omission of 
this nucleotide m the reaction mixture yields a 
reduced formation of glucuronic acid. Uridine 
diphosphogiucose may be substituted by uridine tri- 
phosphate and glucose-1-phosphate : this observation 
Indicates that uridine diphosphoglucose can be synthe- 
eixed from these compounds accordmg to the reaction’, 


Uridine triphosphate + glucose-1-P + uridine 
diphosphogluoose + pyrophosphate 
The capacity of cartilage to synthesize uridine 
diphoephogluooee is further support of the hypothesis 
that all the enzymes concerned in chondroitinsulphate 
biosynthesis are present in epiphyseal cartilage. 
ALESSANDRO A. CASTELLANI 
BASIDETTO DE BERNARD 
VITTORIO ZAMBOTTI 
Institute of Biological Chemistry, 
University of Pavia. 
June 12. 
1Castollani, A. A, and Zambotti, V., Nature, 178, 313 (1056). 
* Bostrom, HL and Minen, D, J. Biol. Chem., 198, 483 (1962); 
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Lipotropic Action of Ethyl. Trichloracetate 


Duuma a study of the biological effecte of halogen 
derivatives of aliphatic acids, the effects of bbhyl 
monochloracetate and ethyl Misc aea on rat 
liver have been compared. Ethyl monochloragetate 
has a tokio effect on liver, whereas lecular 
doses of ethyl trichloraootate cause no! ‘apparent 
change. However, when ethyl trichloracebete is given 
subcutaneously to choline-deficient rata, the high level 
of liver lipid is significantly reduced. 

Young rate were placed on a basic choline-deficient 
diet containing 8 per cant casei, 12 per cent gelatin, 
and 12 per cent fat, the diet being essentially similar 
to that used by Ridout, Lucas, Patterson and Beat}. 
After 21 days, & group of animals was given six 
subcutaneous injections of 0-1 ml. of ethyl triohlor. 
acetate (approx. 720 umoles) per 100 gm. body- 
weight over three days. Oontrol antmals and injected 
animals were killed after 24 days on the basic diet. 
Mean lipid content „of livers from the control group 
was 18-6 per cent wet weight of liver and 9-6 per 
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Fig. 1. a ee Hesmotoxyiin and eoain. 
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cent for the injected group. This difference waa 
statistically signifloant by the £ test (P<0-02). 

In another experiment, & group of twenty-four rate 
was placed on the choline-deficient diet. After $ weeks, 
half the animals were given a weekly dose of 0:7 ml. 
ethyl trichloracetate in divided.doses for 4 weeks. 
Control animals and those injected were killed after 
7 weeks on the diet. The mean liver lipid content 
was 14-2 per cant wet weight of liver for the control 
group, while for the treated group the mean value 
was 7:5 per cent. This difference waa significant 
(P<0-001). 

Histological examination of livers of the choline- 
deficient showed the socumulation of lipid in 
large and small globules about the centrolobular 
areas. This follows the usual pattern as described 
by Hartroft". A section from a typical choline- 
deficient animal fram the second experiment is shown 
in Fig. 1. The lipid content of this liver was 12-9 per 
cent. Livers from animals on the choline-deficiens 
diet and receiving ethyl trichloracetate showed little 
fat in histological sections. Some livers showed a 
few large globules but usually the fat was present in 
such minute globules that it could not be recognized 
in routine hamotoxylin and eosin sections. The 
i (Fig. 2) resembles that of 
. normal liver, and the biochemical estimation of lipid 
in this liver was 6-2 per cent. 

This lipotropic action of ethyl trichloracetate ia of 
interest because of ita chemical relationship to ethyl 
monochloracetate and the high toxicity of the latter. 





Fig. 2. Liver from eholine-deficient was infected with ethyl^ 
triehloraoetate, Heæmotoxylin and eosin. (x80) 
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Publication of the complete results will follow this 
De bt of Physiology, 


University of 
7 Brisbane. 


C. C. KBATIING 
-— 


- G. M. WINDBUM ' 
Depariment of Pathology, 
' Brisbane Hospital, 
Brisbane. 
May 13. 
1 Bidout, J. H., Luoas, C. O., Patterson, J. M., and Beat, O. H., Bis- 
chen. J., 6B, 70 (1058). 
* Hartroft, W. B., Amat. Rse., 108, 61 (1050). 


Chemical Nature of the Fluorescent 
Pigment produced in Microsporum- 
infected Hair 


Sos Margarot and Devere!; studying tinea 
capitis in man, discovered in 1925 that infected hairs 
would fluoresce upon to ultra-violet light, 
extensive use has been made of this phenomenon 
both in diagnosis and in evaluating the progreas of 

. In spite of numerous studies of the pro- 
perties of the fluorescent pigment**, ihe chemical 
nature of the fungus metabolite responsible for 
fluoresoenoe has not been discovered. 

Microsporum canis Bodin and M. gypseum (Bodin) 
Guiart and Grigorakis were grown upon hair, which 
was moistened with a small quantity of distilled water 
and sterilired by autoclaving, and also upon the 
oe eee von Mallinckrodt-Haupt and 

ié*, for three to four weeks at room temperature. 
Fluorescence was never directly observable upon 
either medium. The fungus-infected hair was there- 
upon extracted with water by autoclaving for 15 min.*. 
Charcoal was added.to the aqueous extract, and was 
removed by filtration’. To the charcoal was added 
a small quantity of methanol’. The methanol 
solution, after filtration to remove the charcoal and | 
concentration by evaporation, was passed through a 
lcm. x 8 om. column of alumina*. Culture filtrates 
from the synthetic medium were treated similarly. 
The resul&ng methanol solutions were 
fluorescent, the intensity of fluorescence from infected 
hair being several times as great as that resulting 
from cultivation of the fungi on the ic medium. 
ion spectra of the methanol solutions in the 
ultra-violet were taken with a model DU Beckman 
spectrophotometer. For both M. consis and M. 
gypseum, two absorption maxima were present, a 
larger one at 260-275 mp and a smaller one at 
880-385 mp. Absorption spectra of the extract from 
M. gypseum in N/10 io acid showed peaks 
at 260 and at 885 mp, while in N/10 sodium hydroxide 
these were shifted to 280-285 mp and to 850 my 
These characteristics indicate that the 
idine*, an inference which finds 
considerable support in the chemical studies of 
Davidson and Gregory? and Chattaway and Barlow’, 
and the infra-red analysis of Robinson, Figge and 
Bereston'*. 

Methanol solutions of the fluorescent pigments 
from M. canis and M. gypseum were chromatographed 
on strips of Whatman No. 1 filter paper by the 
ascending i using 3 N ammonium hydroxide 
or the organic phase of n-butanol : acetic acid : water 
(4: 1:5, by volume) as the developing solvents. The 
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spote were located by them fluorescence. For both 
M. canis and M. gypseum, a single spot was obtained 
with Ry values in thé two solvente of 0-79—0-838 
and 0-67-0-71 respectively. These findings would 
indicate that the fluorescent pigments of the two 
species of fungi are identical. 

The fluorescence spectra of methanol extracts of 

M. canis and M. gypseum were studied with a model 
DU Beckman spectrophotometer modified by having 
the sample tube in the position of the usual light 
source. Excitation was provided by a General 
Electrio 100-watt mercury lamp, type S-4. Fluor- 
escence maxima for both species were found at 
455-460 mu, a value which differs considerably from 
that reported by Bereston and Croeswhite'. 
. The properties of the fluorescent pigment produced 
by M. canis and M. gypseum indicate that it is a 
pteridine. Efforts to identify it with a known pteridine 
have been unsuccessful. 


Department of Biology, 
Vanderbilt University, 
Nashville, Tenncoasese. 
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Complexity of the Vanadium - Hydrogen 
Peroxide System l 

Tua reaction of quinquevalen vanadium with 
hydrogen peroxide, which is a well-known spot test+ 
and the basis of a colorimetric’ and volumeirio*® 
method for the estimation of vanadium, becomes 
rather complex on closer inspection. Dependmg upon 
concentrations and temperature of the reactants, this 
reaction can lead to four distinctly different forms. 

(1) In alkaline solutions, concentrated in vanadium 
and hydrogen peroxide, the blue-violet tetraperoxy- 
orthovanadate ions** are formed in the cold relatively 
slowly : 

VO,*- + 4H,0, = (V(0.0),)* + 4H4,0 

(2) An intermediate formed instantly in the above 
reaction is the yellow diperoxy-orthovanadate ion, 
(VO,(0.0),)*, which is stable in dilute, weakly 
alkalme to weakly acidic solutions of alkalivanadates'. 

(8) In acidic solutions, the pale yellow pervanadyl 
ion, VO,t, instantly forms the deep red-brown 
monoperoxy-pervanadyl cation, (VO(O.O) )+: 

VO,* + H,O, = (VO(O.0) )* + H,O 
forms (2) and (8) being related by the equilibrium : 
(VO,(O.O),)- + 4H* = 
(YO(0.0) )* + H,0, j+ H,O 
(4) In strongly acidic solutions, on other 
hend, a reduotion** to the blue quadrivalent yl 
ion, VO'+, takes place relatively slowly: ` 

2VO,t + 2H+ + H,O, = 2VO'-* + 2H,0 + O, 
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the red-brown (VO(O.O))+ ions being formed in- 
stantly as an intermediate. The reduction ooours 
quantitatively and within a few minutes in oonoen- 
trated sulphuric acid, and more slowly in 72 per cent 
sulphuric acid, or 72 per cent perchloric acid. I$ 
can be seen from Fig. 1 that heating up to 81° 0. 
does not interfere with the quantitativeness of 
reduction. In dilute acidic solutions, reduction 
occurs considerably more slowly and is no longer 
quantitative, solutions in nitric acid showing less 
readiness to undergo reduction than those in sulphuric 
or perchloric acids of corresponding strengths. 


1,200 z 
1,100 a b 
000 
n . 
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N10 potassium permanganate (ml ) 
Fig. 1. Oxidation curves of VO™ solutions with N/10 potassium 
permanganato: amet rn with peroxide (s) at 
* O. and (b) at 81°O. 0-1000 ammonium vanadate was 
dissolved in $0 ml. 72 per oent o anid (w/w) in each case — 
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Hlestromotive foroe (millivolts) 


When reversing the order of mixing, that is, first 
dissolving the vanadium (V,0, or NH,VO,) in 
hydrogen peroxide (100 per cant by volume) and then 
acidifying the ensuing yellow solution of (VO,(O.O),)*- 
relatively slowly with concentrated sulphuric acid, & 
reduction to the blue VO*+ ion oocurs quantitatively 
within a few minutes. We therefore recommend this 
procedure as basis of a selective method for the 
volumetric determination of vanadium. 

It is evident from this review of the vanadium- 
hydrogen peroxide system that & colormetric estima- 
tion of vanadium will require a low concentration of 
hydrogen peroxide, medium to low acidity (nitric 
acid in preference to sulphuric or perchloric acid), 
and a relatively low temperature. Srmil&r considers- 
tions would apply to the spot test technique. 

Detailed results of our investigation will be pub- 
lished elsewhere. We wish to acknowledge financial 
assistance from the British Cotton and Wool Dyers’ 
Association and sid in apparatus from Imperial 
Chemical Industries, Ltd., Blackley. ~ 

Q. KAKABAD 
H. J. WirsoN 
Department of Chemistry, 
College of Boience and Technology, 
Manchester 1. 
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* Snell, F. D., and Snell, O. T., “Colorimetric Methods of Analysis”, 3, 
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* Kakabadso, G., Dis Chemis, 58, 274 (1945). 
bg KF., “Fiat Review of German Seienoe 1930-140”, Part 8, 
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Frequency Drift of Short-Time Transient 
in Solar Radio Noise 


A DHTAILED knowledge of the structure of solar 
noise storm bursts is essential for a theoretical treat- 
ment and understanding of the phenomenon. Differ- 
ent methods of obgervation have been tried in order 
to secure formation on important physical quantities 
of storm burgte. In this communication some prelim- 
inary resulta are reported from an analysis of high- 
speed records which were taken with a recsiver con- 
taining two channels centred at 199 Mo./sec. and 
200:5 Mo./sec. (band-width: 0-3 Mo./seo., time oon- 
stant 0-01 gec., and noise factor about 4). Records 
were taken with a double-channel Brush recorder at 
paper-speeds of 5, 25 and 125 mm./[peo. Records have 
been obtained since February of this year durmg 
most noise storm 

A first inspection of the records gives the impression 
that the run of intensity versus time on the two 
frequencies often shows poor correspondence. This 
is in agreement with earlier observations, which have 
shown that storm bursts are of a highly mono- 
chromatic character A more surprising feature, 
however, is the frequently oocurring time difference 
between corresponding pips in the channels. Some 
good examples are shown in Fig. 1,4, b,c. In Fig. l,a 
the low-frequency signal 18 in advance of that on 
the higher frequency, but in Fig. 1,b, the opposite 1s 
the case, while in Fig. l,o the pips occur simultane- 
ously. During & noise storm these three possibil- 
ities are all realized, but in different proportions. 
On April 28, out of 87 pairs of prps, 42 ocourred 
ab first on the low frequency, 29 occurred first 
on the high frequency,,and 16 occurred smmultane- 
ously. 

The simplest way to explam the observations is to 
suppose that the transients in most cases have a 


Fig. 1. 
in (b) on the high 





and ul in bo 
frequenay 1n (o) samultansously 
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frequenoy drift from higher to lower frequencies, or 
vice versa. If this 1s assumed, observations indicate 
drifts velocities m either direction ranging from about 
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10 Mo./[geo.* and upwards to rather high values. 


Observations by Wild! with a spectrometer cover- 
ing the frequency range 70-130 Mo./Beo. showed that 
noise storm bursts had a mud.frequenoy which 
remained. approximately constant throughout their 
life-time. However, since the rather extended spectral 
range covered was only displayed about three times 
& second, the instrument was not fitted for observa- 
tions of transients with a duration less than, say, 
0:6 seo. and a drift over only a few megacycles/second. 
This may be the reason why the effect dealt with 
here has not been reported earlier. The mean dura- 
tion of the pips which were recorded with the two- 
channel receiver was of the order of 0:30 seo. A 
narrow-band spectrometer with a high frequency of 
repetition has now been erected at the Solar 
Observatory. 

A fuller analysis of the records from the double- 
channel receiver is m preparation and the resulta will 
soon be published. 

This aha, tae i8 being supported in part by 
the U.S. Air Force (ARDC, European Office). 

Oyster EraAnóÓY 


Solar Observatory, 
Institute of Theoretical Astrophysics, 
University of Oslo. 

Sept. 14. 


Wild, J. P., Austral. J Se. Res , 4, (1), 36 (1051). 


Strength of Highly Porous Brittle 
Materials 


Tum experimental scatter in strength measurements 
of brittle materials is now accepted as reflecting the 
inherent statistical nature of this type of failure 
rather than an excessive sensitivity to measuring 
methods. Moreover, some characteristic features of 
brittle bodies, such as the scale effect, whereby 
geometrically similar test pieces of different absolute 
size give significantly different resulte, are easily 
explained on a statistical basis. 

The fundamental work on these questions haa been 
done by W. Weibull and by J. I. Frenkel and T. A. 
Kontorova, who base their theory on a random 
distribution of microscopic flaws in the material. 
These flaws weaken the material in their vicinity to 
different extents, the most ‘dangerous’ flaw de- 
termining the macroscopic strength of a homogens- 
ously streased test piece. At the back of these ideas 
is the old theory of ‘Griffith’s cracks’, which are the 
cause of local streas concentrations, the severity of 
which depends on the size of crack. 

These theories are satisfactory if they are to 
explain only the statistical nature of brittle fracture. 
The notion of & flaw, however, is too vague to grve 
& clear-cut relation between the inherent strength 
of the material and the weakening effect of these 
flaws. The Griffith’s crack, it is true, does give such 
@ relation, but it forms a very special type of flaw ; 
the number of such cracks per unit volume of the 
material is, Moreover, usually assumed to be so low 
that the stress concentration in the neighbourhood 
of one is not affected by the presence of another 
crack. Neither the shape nor the concentration of 
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Griffith’s cracks can be taken to form a reasonably 
correct model for highly porous materials such a8, 
for example, set plaster of Paris. (This does not 
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In the case of set plagber, ib can be shown that 
as entirely due to 


a scale of water ratios (0.o. water per gm. of plaster 
used for the mix). 


Fig. 1 represents the resulta of 


transverse and tensile tests for a plaster, ' 


four water ratios having been taken for each type of 
test. The modulus of rupture as obtamed from the 
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course, the validity of Griffith’s orack .-. 
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The possibility of thus separating the effect of the 
inherent of the skeleton and the porosity 


promises to be of great practical value. 
K, Sonia 


T. A., J. Phys. (Moscow), 7, 108 
^ Grifüth, À. A., Pii. Treas. Boy. Soe., A 831, 168 (1090). 


A Protein Antigen associated with 
Smooth Colony Forms of some Species 
of Pasteurella 


On the basis of serological studies, Pasteurella pestis 
has been considered to be antigenically ‘rough’, a 


804 
Table 1. OOXPARIBON OF PLAGUE VACCINES IN MICE 
Haoh of six serial 1:2 dilutions of bacterial suspensions (0 5 mL) 
were injected {ntraperitonsally in two doses an l 


to on 
animals were ohallenged NU purest masety. 100" HUM tho per 
oent lethal doss of a virulent This gave 100 per cent of dea 
TA coniro]: animala whieh Had recived tiro injections of a non-pro- 
n 











* The dose effective in protecting 50 per cent of tho animals. 


Schütze, however, who used dead vaccines, found 


both forms to be protective’. The resulta 
shown in Table 1 confirm these observations ; smooth 
and rough states of strain Tjiwidej (TS) killed in 
acetone at — 20°C. do not differ significantly in 
protective value, indicating that they contain similar 
amounts of protective (‘envelope’) antigen. Living 
rough cultures give a similar degree of protection 
to those which have been killed ; but living smooth 
cells give besween 20- and 100-fold better protection 
than smooth organisms killed in the same way. 
Similar results have been obtamed for smooth and 
rough pairs of strains other than T'S. Binoe antigen 4 
is the only difference in antigenic constitution which 
can be detected between smooth and rough strains, 
the resulte suggest that antigen 4 contributes to the 
survival of amooth organisms in vivo, thus prolonging 
the stimulus for protective antibody production. 
On this basis the resulta of Walker e£ al.*, who 
studied protective values and survival-times $n vivo, 
Suggested that strain 14 possessed antigen 4 but no 
protective antigen. No strain of thia type had pre- 
viously been encountered, but examination of the 
culture has shown. this induction $o be correct. 
Antigen 4 has been isolated from saline extracte 
of smooth P. pestis cells by precipitation with 
ammonium sulphate (15-23 per cent saturation). A 
preparation which satisfies the usual oriveria of 
physical homogeneity is shown (Fig. 1) to pass, in 
addition, & most sensitive test for immunological 
homogeneity. The material is a protein, but unlike 
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the ‘envelope’ t or antigen 3 does not induce pro- 
duction of protective antibodies, although it is much 
more potent as an antigen when the two purified 
materials are compared. Whereas smooth cultures 
are relatively stable in saline suspension, rough cells 
rapidly sediment. The addition of a purified prepara- 
tion of antigen 4 to a suspension of rough organisms 
has a stabilizing effect such that they sediment no 
more rapidly than smooth ones. This effect could 
not be obtained with any of several other proteins, 
some of which had been isolated from P. pestis cells. 
It seams likely, therefore, that antigen 4 is related 
in some way to the amooth colonial form of an organ- 
ism which is rough in the Salmonella sense. 

Wherees all smooth avirulent strains produced 
antigen 4 within 16 hr. under appropriate conditions, 
virulent strains did so only when growth was oon. 
tinued for a longer period. Pasteurella septica and 
Pasteurella haemolytica do not produce antigen 4, and 
judging from agar diffusion analysis their relation- 
ship to P. pestis, and indeed to one another, seems 
to be remote. Pasteurella pseudotuberculosts, however, 
shows & very close relationship to P. pestist". All 
virulent P. pseudotuberoulosis strains produced antigen 
4 but neither smooth nor rough avirulent forms did 
so. It may thus represent a ‘virulence’ antigen in 
this species, although it is not a protective antigen 
in P. pseudotuberoulosis infection. Smooth strains, 
unlike P. pestis, contain a specific smooth ‘O’ 
somatic antigen’. Strains which had lost their 
smooth ‘ʻO’ somatic antigen and were smooth in 
colonial form have been encountered; these strains 
contained antigen 4, whereas frankly rough forms 
had lost both the ‘O’ somatic antigen and antigen 4. 

We gratefully acknowledge the encouragement 
and advice of Dr. D. W. Henderson. 

M. J. Cg&UMPTON 
D. A. L. DAVIES 
Microbiological Research Establishment, 
Porton, Wilts. 
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The Gum of Fagara xanthoxyloides 

Fagara zanthovyloides Lam. (Xanthooylum senegal- 
ense DO.), a common plant in West Africa, exudes a 
clear yellow gum during the dry season. The gum is 
partly acetylated and has a significant methoxyl 
content. A single unpurified nodule gave, on analysis, 
acetyl groups, 6-95 per cent; methoxyl groupe, 2-6 
per cent. The nodules dissolve with difficulty in 
water to give a Viscous solution with a faintly acid 
reaction. The purifled gum was obtained m the usual 


. way’, and after drying in & partial vacuum at 80° 


was & white amorphous powder, [x]3? + 4° (c. 0-5 in 
N sodium hydroxide); equivalent weight by direct 
titration, 1,100; sulphated ash, 0-25 per cent; 
nitrogen, 0-23 per cent; acetyl groups, none; 
methoxyl groups, 2-0 per cent (& polysaccharide of 
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-equivalent weight 1,100 ocohtaming monomethyl- 
hexuronic residues would have a methoxyl content of 
It gave a positive naphthoresorcinol 
add, aud failed to vedios Fehling's 
Specimens prepared from nodules from 
different trees did not show differences 
in optical rotations and valent weighta, indicating 
s CUM tence B Ihe eon 
A 0-5 per cent solution of the gum in 2 N sulphuric 
acid was heated for 20 hr. in a sealed tube immersed 
in & boiling water bath. The solution was neutralized 
with barium carbonate and then conoéntrated under 
reduced pressure to small volume. On paper 
chromatograms including reference substances and 
run in the solvent systems n-butanol -ethanol-water 
(20:1:8) (4), n-butanol-pyridine-water (8:1: 1) 
(B), benzene-n-butenol-pyridine-watee (1:5:8:83) 
ee eee re 


sprays. The absence of ketoses was established by 
means of the last-named spray developer. A portion 
of the neutral hydrolysate obtained above was 
deionized by treatment with ‘ZeoKarb 225’ and 
chromatographed with the solvent ethyl 
acetate—acetic acid-formio acid-water (18:8:1:4) 
(D). On developing with p-anisidine phosphate, 
14-O-methylglucuronio acid was detected as & pink 
spot moving at the same rate on the chromatogram 
as rhamnose’. 

Another portion of gum was hydrolysed as above, 
and ihe neutral hydrolysate concentrated under 
reduced to a . This was repeatedly 
extracted with boiling methanol, and the methanol 
extracts concentrated under reduced pressure to a 
syrupy mixture of neutral sugars. The syrup was 
resolved on large sheets of Whatman 3M M paper, 
the appropriate portions of the paper eluted with 
cold water, and galactose [a]#} — + 81°, and arab- 
inose [a]?! — + 104°, characterized as mucio acid, 
m.p. and mixed m.p. 214-215°, and arabinose benzoyl- 

ne, m.p. and mixed m.p. 206-207° (from 
ethanol), 

Because of the extensive decomposition brought 
about by boilmg sulphuric acid, 
estimation of the sugars was carried out on the 
product obtained by hydrolysing a portion of gum 
with 98 per cent formic acid*. A 2 per cent solution 
of the gum in formio acid was heated on the steam 
bath for 11 hr. The solution was evaporated under 
reduced pressure $o a syrup and heated with N sul- 
phurie acid for one hour to hydrolyse formyl esters. 
The solution was neutralized with barium carbonate, 
concentrated to & syrup and chromatographed on 
large sheets of Whatrhan No. 1 paper, with solvent 
a a B earn wie pepe eee cian 

priate portions of the paper were eluted 


A galaotose-arabinose molar ratio of 7:3 was 


The &oidio of the hydrolysis of the gum 
with 0:3 N sulphurio acid (17 hr. in a water 
Da z]p changed from o. + 4° to + 86°) were 

by pouring the neutralized hydrolysate, con- 
Bertrulod do small volusie, into methanol, The pre- 
oipitated material, after deionixing with ‘Amberlite 
IR 120 (H), wes shown by chromatography with 
solvent (D) to oonsisb of the barium salts of 
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4-O-methylglucuronio acid, an aldobiuronio acid and 
higher acidic o The mixture was 
subjected to simultaneous methanolysis and esteri- 
fication by refluxing with 8 per oemt methanolic 
hydrogen chloride for 7 hr. The product, isolated in 
the usual way, was dissolved in water and reduced 
ae ee After ing the 
excess borohydride with 
deioniring the solution by 
‘Amberlite IR 120 (H) and ‘IR 4B’, the product 
was hydrolysed with sulphuric acid and chromato- 
graphed with solvent B. Two spota were obtained 

to galactose and 4-O-methylgluooge 
(ERhamnose = 0:9). 

Paper chromatographic examination of the pro- 
grees of autohydrolysia, as well as of hydrolysis in 
very dilute sulphuric acid solutions, indicated that 
arabinose is liberated rapidly, followed by small 


ee ee dH 
to a more resistant framework of D-galactose 
and 4-O-methylgiucuronic acid units, thus bearing a 
superficial resemblance to gum myrrh’, -` 

F. G. Torro 


Possible Occurrence of Strains in Species of 
Schistosomes 


IN a recent paper Cridland! has stated among his 
conclusions that there is no evidence for the ooocur- 
rence of strains in human schistosomes and also that 
he had found that certain ies of snail did not 
v orar odia Menag pas or example, he states 

b Bulinus africanus ovoideus (Bgt.) will not act 
as a carrier of Sohtstosoma haematobium in U 
on the evidence that he had not been able to infect 
ib in the laboratory. In the Ki$ui area of Kenya 
Bulinus (Physopsts) p Heike dis ovoideus (Bgt.) and 
B. (P.) nasuius (von Marts.) both occur in ponds, 
dams and streams. The latter mail is common also 
in the coastal regions of north-east Tanganyika and 
is, in my opinion, quite different from the snail 
occurring in the Great Lakes which Mandahl—Barth*® 


Bilharxia is frequent in the Kitui area of Kenya 
and B. africanus ovoideus has been demonstrated to 
be a carrier by the reliable method of identi the 
adult worms. This was carried out by Drs. Teesdale 
and Nelson of the Division of Insect-Borne Diseases, 
Nairobi, with infected material. This 

therefore, that either B. africanus ovoideus 
or Schistosoma haematobium or both exist 
in different strains. It seems more probable that the 
parasite exhibits ajrains but the species of Bulinus 
are rather plastic. The identification of the snails 
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has been checked by dissection and also confirmed by 
Dr. G. Mandahl-Barth. A 
B. VagDooUERT 
P.O. Box 5166, Nairobi, 
Kenya Colony. May 17. 
1 Orıdland, C. O., J. Trop. Med. (How.), E8, 1 (1985). 


A G., Ann. Mus. Roy. Congo Beige, Se. oal., 2. 115 


Anatomy of Polystoma integerrimum 

Tus remarkable dimorphism of the monogenetio 
trematode Polystoma $niegerrimum has been the 
subject of & number of investigations, principally by 
Zeller! and Gallien’. The descriptions of the 
neotenic (branchial) form given by these authors show 
several important discrepancies, and in view of this 
a re-examination of the species was undertaken. 

Previously undescribed details of the anatomy of 
the normal or bladder form are as follows: 

The material from which the anchors are formed is 
produced by clusters of secretory cells. The caudal 
suckers are supported by radiating cuticular bars 
which pass thro the tissue of the sucker wall. 
Cuticular rays are wn. to form part of an intricate 
framework supportmg the sucker in related genera, 
but have not been observed in Polystoma. 

A medien intestinal extends forward 
beneath the pharynx communicates with the 
buccal tube, forming a continuous canal underlying 
the pharynx and coeophagus and providing an 
alternative passage between oral cavity and intestine. 
For this passage the term ‘bucco-intestinal canal’ is 
suggested. The animals occasionally expel intestinal 
contents through the buooo-intestinal canal when 
disturbed ; perhaps residual products of digestion are 
enais voided feum die gue ka thue miai At, Vitel 
staining with methylene blue reveals a complex 
nerve ring surrounding the canal. 

The male and female genital ducts have a syncytial 
lining, which is ciliated except in the termmal 
portions of the female canal holding the shelled egg. 
The cilia penetrate to the base of the epithelium ; 
their activity resembles the flickering motion of the 
flames of the excretory system. 

The ovary comprises & small anterior proliferative 
zone and a large posterior portion in which ripe 
oocytes are stored. The posterior portion of the ovary 
has an epithelial wall; each of the oooytes-is enclosed 
in a delicate envelope formed from membranous 
extensions of the free border of the epithelium. 

Two distinct groups of unicellular glands are 
associated with the ootype. The cells of the smaller 
group produce a deeply staining secretion, and their 
ducts open in a restricted region at the proximal end 
of the ootype. The secretion may play some part in 
egg oa formation. The cells of the larger gland 
maes form a coarsely granular secretion which is 
faintly cyanophilous and gives a strong positive 
reaction to Steedman’s aloian blue test for mucin‘. 
The numerous, tightly bunched ducts empty through 
the entire ootype wall. The lubricating property of 
the mucin may facilitate the moulding of the egg 
capsules and the passage of the shelled egg along the 
uterus. 

In the neotenic adult also the anchors are formed 
from the product of small secretory cells, and the 
suckers are supported by cuticular rays. The bucco- 
intestinal canal ig present in both the neotenic adult 
and the larva. The oocytes of the branchial form are 
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enclosed in membranous envelopes continuous with. 


the ovarian -epithelium. Both’ types of unicellular 


gland associated with the ootype differentiate in the 
neotenic form. A 
The definitive tozoon of the neotenic adult 
resembles the late spermatid of the normal adult. 
It was found during the present investigation that, 
contrary to earlier accounts, there is no communicat- 
ing canal between the testis and the female duota of 
the neotenic adult. The vas deferens is present as in. 
the normal form; this duct was observed by Zeller 
but was not described by Gallien. Although not 


previously identified, the genito-mtestinal canal is. 


present and functional as in the normal adult. The 
vagine and long winding uterus of the bladder form 
are not represented in the branchial form. 

The histological 
the branchial form is similar to that of the correspond- 
ing ductae of the normal adult. 


During normal development the uterye and vaginue 


are the last of the genital ducts to be differentiated, . 


and the young normal form closely resembles the 
neotenic adult. NE 
Since there is no duct connecting male and female 
organs in the branchial form, internal self-fertilization 
does not take place. Sperm bundles are found in the 
female ducts of solitary neotenic adulte, and therefore 
external gself-fertilization must occur, insemination 


of the genital ducte of 


being effected through the ovo-vitelline duct. When - 


two neotenic adults parasitize the same tadpole cross- 
fertilization through the gonopore may occur. Thus, 
within the one species the copulatory function pre- 
sumably is transferred from the vagine to the 
ovo-vitelline duct aa & result of neotenic development. 

The completed study of the anatomy of Polystoma 
z , will be published later, together with 
notes on the life-history and relationships of this 
species and observations on related genera. 

Joan B. WILLIAMS 
London School of Hygiene and 
Tropical Medicine, 
Keppel Street, London, W.C.1. 


2 Gallien, L., Tree. Sta. Zool. Wimerees, 1$, 1 (1084). `> 
., Quart. J. Mioro Sci., 81 (4), 447 (1950). 
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Potato Blight and Leaf-Roll Virus 


OBSERVATIONB on he. potato variety Ulster 
Supreme made at Cambridge in 1956 indicated that 
blight (Phytophthora infestans) waa present on 
&pproximately twice as many tubers derived fram 
plants infected with. leaf-roll virus as on those from 
neighbouring virus-free planta (virus-free being used 
in this communication to mean free from visible 
symptoms of virus disease). The appearance of 
potato blight in August 1957 made possible an 
examination and i of the foliage of virus- 
free and leaf-roll infected plants. At an early stage 
in ite development it was apparent that the primary 
foci of infection were often sasociated with patches 
of planta infected with leaf-roll virus and tha’ some 
plante within these patches were completely destroyed 
at & time when surrounding virus-free planis were 
only slightly or moderately blighted. Leaves picked 
on three occasions from an aree showing 50 per cent 
leaf-roll infection, from the same level of the crop 


^ 


October 26, 1957 


No 4591 


and showing no visible blight lesions, were incubated. 
On each occasion blight lesions developed on about 
half the rolled virus-infected leaves whereas none 
Laboratory tests using leaf pieces sprayed with & 
zoospore suspension, 88 by Muller! in- 
dicated tha$ leaf-roll infected leaves were less sus- 
ceptible to infection than virus-free leaves. Results 
of three tests gave 55 per cent infection on virus-free 
pieces and 87 per cent on leef-roll pieces (the indi- 
vidual resulta bemg 84, 56, 26 and 67, 83, 11 per 
cent respectively). It was noted that the rate of 
-advance of the fungus was much slower on leaf-roll 
infected leaflets than on virus-free ones. This con- 
dition is similar to that described by Muller and 
Munro’ for potato leaves infected with virus X and 
virus Y. addition, preliminary tests on tubers 
indicated that those infected with leaf-roll virus were 
not more susceptible to blight than those virus free. 
Examination. of potato foliage during bright periods 
following heavy showers showed that rolled leaf 
surfaces remained damp for longer periods than flat 
leaf surfaces and that many rolled leaflets held water 
to & depth of several millimetres until shaken out 
by the wind or slowly evaporated. It is suggested 
"that the micro-climate of rolled virus-infected leaflets 
is more conducive to blight development for longer 
and more frequent periods than that of virus-free 
leaflete and that this is more than sufficient to over- 
come the slower rate of advance of the fungus on 
the former. Furthermore, the difference between 
micro-climates would account for the greater pre- 
valence of blight on tubers derived from leaf-roll 
infected plante. Experiments to confirm this are in 
progress and will be reported elsewhere. » 
D. E. RIOHAEDSON 


| D. A. Dorme 
National Institute of Agricultural Botany, 
Oambridge. 
Bept. 2. 


K. O., J. Wat. Ins. Agric. Bot., 6, 547 (1953). 
X. O.. and Munro, J., Asa. Appl. Ihol., 38, 4 (1951). 


Growth and Properties of Bacterial 
Protoplasts 

PREVIOUB papers on the subject of bacterial proto- 
plasta prepared by the action of lysozyme indicate 
that the authors have been unable to observe growth 
and division of these structures over & prolonged 
period’, although indications of activity in this 
direction h&ve' been obtained‘ s. 

From preliminary experiments performed in this 
laboratory, it appeared that the reason for this 
failure to grow lay in some factor inherent in the 
enzymatic method of protoplast release, inhibitory 
to active growth and division. A method was de- 
veloped which permitted the release and prolonged 
growth of protoplasts of & wide range of bacteria 
without employing extracellular ‘ensyme-stabilixing’ 
systems’. Bacteria were grown in a fluid medium 
containing 8 per cent w/v «a-amino a&oetio acid 
(glycine) 
bottles, rotated at 22 revolutions per hour. The 
initial pH. of the medium was 7-0, and the Incubation 
temperature was 34° O. 

Bacteria sensitive to this treatment lost their cell 


walls in & few hours, and a dense growth of proto- 


NATURE 


in 4-ml amounts in 15-ml. screw-cap ` 


867 


ME 
gp. dp 
5 07 V ozone 

CA B. c D 


1. A, Strooture of protoplast (g.p., growing potnit; e., 
- et m EE DOE 3-5: Bie 
iion of protoplast (p. pro&umion formed in early stages swells 


plasts was obtained in 18-24 hr. In many species 
no vegetative cells could be detected and the proto- 
plaste go formed could be propagated for prolonged 
periods in pure culture, without the appearance of 
any vegetative cells. 

The majority of studies were made upon Vibrio 
cholerae, V. el Tor, Salmonella typhi, S. typhimurium, 
S. paratypht B. and a number of other bacteria of 
enterio origin. 

By this method many of the properties of proto- 
plasts have been investigated, and these are listed 
here very briefly. 

(1) Membrane secretion, growth and division is 
controlled by a growing point granule consisting of 
lipoprotein in association with Feulgen-positive 
nuclear material* (Fig. 1). 

-(2) Reversion to vegetative forms, and further 
reorganization to the L-form, may be obtained under 
suitable conditions without difficulty. 

(8)~ Diminution in size and increase in resistance 
to the inducing agent as serial subculture continued. 

(4) Protoplasta have also been observed occurring 
naturally in pond and other natural waters, and as 
& response to senescence in laboratory cultures. 

(5) The rate of fall of viable count in cultures of 
protoplasta rotated at 34° C. appears to be consider- 
ably leas than in parallel cultures of homologous 
strains of Vibrio choleras in the vegetative form. 


: M. H. Jaynes 
Department of Bacteriology, 
University of Birmingham, 
B 3 


1 Spiegelman, 8., Ciba Foundation 8 ; Radiations 
xen Cell Metabolizm", 185 (Guarda London 1086). 

1 Weibull, O., J. Bad., 86, 663 (1083). 

* MoQuillen, K., J. Gen. Mtorobiel., 18, 1v (1085). 

;MoQuitien, X., Biokim. Biophys. Acts, 18, 458 (1055). 

* MoQuillen, K., “Bacterial Anatomy” Micro- 

Diol. (Gambridge Untveraity ee : THO. 
Bisset, K. A., J. Gen. Afiorobiol., b, 155 (1051). 


X-Ray Interferences of Barium Sulphate 
in Fungi and Algae 


Ix a paper on the constitution of cell walls of 
fungi, R. Frey! concludes that several fungi and algae 
show in their cell contente or membranes an inorganic 
substance with an X-ray diagram corresponding to 
that of barium sulphate. Binoe, in our 
on oell-walls of fungi**, X-ray interferences suggesting 
the presence of that substance were never observed, 
some further work was done in order +o check Frey’s 
statements. 

Frey subjected his cultured fungi to a standard 
extraction procedu with alkali and then in most 


~ 


` The work has been supported 
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cases found the residue to produce the interferences: ^" 
- in’ question. 3 
We investigated Saccharomyces oerevisias and Mucor - 


rouvianus, two of the many species in which Frey 
reporte these interferences as ‘dominant in the X-ray 
diagrams of his residues. Our resulta with -these 
species wore negative; neither by X-ray diffraction 
patterns of remdues from exttaction, nor by ohem- 
ical analysis of the ashed fungi, have we been 
. able to detect barium sulphate. For this and other 
reágons, in particular the oocurrehoe of barium 
oxide in certain laboratory glasses and its solubility 
in alkah, it seams possible that Frey’s observations 
on at least the fungi are due to contamination by 
the chemical treatment*. 

gt De uw eee eer BY oe ees 
was selected for a check. In this genus E. Nicolai 
(private communication to R. Frey and D. R. Kreger) 
. has also observed X-ray interferences resembling 
those of barium sulphate, and she was the first to 
obeerve the phenomenon. The interferences were 
reported to appear in samples of dried natural fila- 
ments. Since these interferences cannot be due to 
contamination, we were interested in investigating 

The X-ray diagrams of our Spirogyra samples 
likewise showed barium sulphate interferences. 

We have tried +o find if barium sulphate is actually 
the source of the interference lines. It could be shown 
both by X-ray diffraction of extracted material and 
of the ash and by chemical analysis of the latter 


: that this substance is indeed present in the algae. 


The quantities amounted to 0-2-0-4 per cent of the 
dry weight. Algae from quite different types of freah 
water contained such large amounts. 

. By examining separate cell walls and cell contents 
evidence was obtamed that the mineral should not 
be regarded as part of the oell-wall even though 
under certain artificial conditions it crystallites may 
show a preferential orientation with reference to the 
wall surface. 

It may be noted that in higher plante barium is 
not’ an unusual minor element‘. In a few species 
it ‘has been found in amounts comparable to those 
mentioned above if the soils were rich in exchangeable 
berium*. The barium content of these plante roughly 
followed that of the soils, and therefore do not seem 
to be so muéh a result of accumulation as in Spirogyra. 

Details of this research will be lished-elsewhere. 
the Netherlands 
Organization for Pure Research (Z.W.O.). 

* Note added in proof. Prof. Frey-Wysaling informs 
_me that micro-analyses of Frey’s fungi were made at 
Zurich after his paper had appeared. Barium could 
-not be detected. This supports the above views 
concerning .ita origin in Frey’s alkali extracted 
specimens, ag does the fact that I obtained barium 
sulphate from alkali stored at 60° C. in oertain typos 


of Erlenmeyer vessels. 


D. R. Kaname 
Laboratory | of General and Technical Biology, 
"Technical University, 
Delft, Netherlands. 
. May 23. 
i1grey, B., Ber. Sokweis. Bolan. Ges., 00, 287 (1050). 


H d d. Ta, and Kreger, D. B., "Antonio van Lesuwenhook, 

10 i 

* Kreger, D B., o Binin. Bieri ste, D, 1 (1984). 

4 Robinson, W, O B., and didgington, G., U.B. Dept: 
bie eh. Hall 1003 (1059). 
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~ THE otherwise excellent article "The: "Treatment 


of the Mentally IIl" in Nature of August 10, p. 288, 
contains one surprising paragraph i m which referenoe 


is made to “the exoeemive. safeguards. ius 
certification (which are now unnecessary)” and ‘In 
practice, the average psychiatrist rarely . certifies 


These remarks do not agree with the facie of the 
case, which are that, while the total: number of 
admissions to mental hospitals has increased duri 
recent years, the number of certified patients has 
not substantially decreased over the past twenty-five ` 
years, bus remains stakio in the region of 20,000 
drain with only ‘a slight decrease to 17,500 in 

The writer of the article could not, I think, have 
read the several Parliamentary debates during the 
past year in which Mr. Norman Dodds, myself and 
others—inoluding Dr. A. D. D. Broughton, the only 
practising psychiatrist in the House—have com- 
mented on the hasty and frequently unnecessary use 
of compulsory ocertification” powers. 
repeated that & single doctor, who need not be a 
psychiatrist, oan under present law certify & patient 
after & minimum period of observation. 

The Royal Commission only suggested the elimina- , 
tion of preeent ‘safeguards’ because they are obviously 
illusory and ineffective. Its contain 
alternative safeguards which it is hoped will be more 
effective in preventing the unsatisfactory use of 
ee any pores ee eae 
of mental ilneas picture to-day. 

The statement that ‘the scarcity of beds leads to 
patiente being discharged too early rather than $0 
their being unduly detained”, which this paragraph 


‘also contains, does not correspond with the facte in 


numerous cases that have come to my notice over 
the past twelve months. 


Dowatp Mol. Jonnsow 


House of Commons, 
London, 8.W.1. 


ExcmesrvB safeguards against wrong certifloation 
exist inasmuch as a magistrate, who is unlikely to . 
be mstructed in mental illness, is included in those 
signing the document. In any event, although some 
20,000 people are certified annually, ib is very rare 
for genuine complaints of wrong certification to come’ 
to light. Most cases claiming it are in patiente suffer- . 
ing from paranoid delusions of persecution. The few 
cages supported in the courtes have been those of 
border-line mental deficiency (usually after some 
delinquency). 

The average psychiatrist rarely certifies patients. 
Many patients are certified on what is known as a 
‘three-day order’, which confines them to an observa- 
tion ward for psychiatric investigation by an 
experienced medical man. A large number of 


-these are never sent to a mental hospital but 


discharged. 

As regards the question of scarcity of beds, we are 
informed that it is & matter of daily clinical ex- 
perience to find that patients are being discharged 


prematurely. EDITORS. 2 
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Phoenix glass tubing meets everyone's requirements 


Remarkable versatility is an everyday matter 
for Phoenix. It can be trusted to the most 
remarkable shapes without fear of fleddage or 
distortion. 

Workability is only one outstanding quality 
of Phoenix. Its low coefficient of expansion 
prevents thermal shock and overcomes this 
particular danger of glass in working. 

You can see through Phoenix glass clearly to 
check flow and density. Yet Phoenix possesses 
very high mechanical and thermal strength. It 


is produced by the latest thermal methods to 
ensure unvarying bore and roundness. For many 
of modern industry's most advanced techniques 
the most practical medium of all 1s Phoenix glass. 


r 

i AVAILABLE IN I4 LB. STANDARD BUNDLES 

] biens. Hast Resishng glass tubing is packed in r4 lb. | 

| standard bundles—useful for the small and large user. | 
While standard sizes are avaiable ex stock, spectal j 

| requirements can be dealt with promptly. May we send | 

i yox our catalogue? 1 


PH OE NIX GLASS TUBING me ROD 


THE BRITISH HEAT RESISTING GLASS COMPANY LIMITED 


(Tech. Dept. A), Phoenix Works, Loxdale Street. Bilston, Staffs. Telephone: Bilston 41701/2/3. Telegrams: Phoenician, Bilston 
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LIGHT, COLOUR AND VISION 
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(Professor at tho Muséum National dHrstorre Naturelle, Paris) 


Translated from the French by 


R. W. G. Hunt J. W. T. Walsh F. R. W. Hunt 
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SOIL- PLANT RELATIONSHIPS 
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(Department of Agronomy, Iowa State College) 

A thorough analysis of some of the major soil-plant relationships. The book has 
been designed to give an over-all understanding of these relationships which can 
be applied in analysing and interpreting specific situations. To minimise plication ar 
imitations, general principles and concepts have been stressed and applications are 

referred to only in the form of examples. 
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Refractometers for 
Industry and Research 


Our well-known standard Abbe type refractometer has a 
refractive Index scale on glass and Is read by transmitted light, 
thus leading to greater convenlence In taking measurements and 
a higher degree of accuracy. 








The Instrument as illustrated is supplied with degree scale arc 
and micrometer screw reading directly to 10 seconds, 
corresponding to a refractive Index accuracy within 0.00005. 
Conversion tables for use with sodium light are supplied. ^ . 


Full particulars sent on application. ONES cfe 


We shall be pleased to demonstrate these instruments and  - 
give any advice within our pewer, if you will call at cur Works ' 


Bellingham «& Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.1$ 
E PHONE: ARCHWAY 2270 
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SIGNIFICANCE OF UNIVERSITY TRAINING IN INDUSTRY 


Jr OR ihe pest three years Political and Eoonoinie 
Planning has been, engaged on an inquiry into 

e employment of ‘graduates in industry, and this 
study, which has been sponsored by the Joint Oom- 
mittee on Human Relations “of the Department of 
Scientific and Indudtrial Research and the Medical 
Research Council, assisted by & grant under the 


‘Conditional Aid Scheme for the Use of Counterpart 


Funds derived from; United „States Economic Aid, 
resulted last autumn in a repdrt entitled ‘Graduate 
Employment". In that report, nearly four thousand 
replies to a questionnaire sent to men who took a 
first degree in arte, sóienoe or technology at a univer- 
sity or through a university oollege in the academio 
yeer 1940—50 were analysed.. This sample survey 
traced the careers of these mer fot the first few years 
and threw some light on the factors determining 
their chdice of career. -The -in , however, also 
visualized a survey of the views of thé ‘universities 


. on the whole questidn of education for industry, and 


a third: survey, of the views of mdustry on this 


question and mto the developments that are taking 
place in industry in the recruitment : and a Se aa 


. of university men and women. 


A report haa now been insaed où this third aspost*, 
which was governed by the following terms of 
reference approved by the Department of Scientific 
and Industrial Research, for which the inquify was 
made: “To investigate the policy and practice of 


' British industrial undertakings in respect of the 


recruitment, training and employment of university 
graduates". 

The report is concerned with a sample only of the 
graduates covered by the first inquiry—some 504 
of the graduates and 47-out of the 700 industrial 
firms, to which four area gas boards, as representing 
the nationalized industries, were added; and of 
these graduates, 517 were still in industry when they 
were interviewed. About a fifth of them went into 


_the chemical and allied industries, and nearly & 


quarter into electrical engineering : 9 per cent went- 
into firms manufacturing metal or metal goods, and 
another 9 per cent into firms producing consumer 


_goods in the widest sense. Some 60 per cent of the 


men were still with the firm about which they were 


: interviewed. 


‘The general impression left by the survey is of the 
empirical approach made both by employers and 


"by graduates to the whole question of university men 


in industry; bub that nevertheless, on the whole, 
both managers and graduates ware satisfled with the 
use made of graduates’ abilities. Neither the gradu- 


ates, nor their employers, thought of themselves as & 


class apart, nor were they so employed. Once & 
podoste haa jameda Hem hawun mannari pum 


on: Political and 


- * Graduates in 
, LiL, 1057) 30s. 


Beonomle Planning ; 
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arily aa an individual, treated on his merita and had ~ 


to make his way alongside others who had not gone 
to a university. At each stage from recruitment 


_ onwards, firms tended to adopt such measures as 


seemed most fitted to their needs and to adjust them 
in the light of experience, and the resulta, if informal 
rather than formal, were none the less deliberate and 
level-headed. ` Only at the stage of recrui&ment did 
it appear that shortage of supply of qualified man- 
power wee leading to the adoptioe of measures out 
of proportion to the results achieved. ` 

Ts is at this point that the réport makes iis strongest 
criticiam. of existing practice, while emphasing 


` the extreme importance of an effective partnership 


between industry and the universities ;. but it flnds 
& good augury for further advance in the adapt- 
ability which has marked industry's relations with 
the universities since the War. Since the survey was 
made, the system under which firms send at their 
own expense acceptable candidates from their staff 
to universities has developed greatly, but PHP 
suggests that the possible effects of this policy 
on recruitment merit consideratio. Elsewhere, 


. PEP comments that the form taken by reoruit- 


ment campaigns should be a matter, of much 
as well as students. To say the least, the continual 
invasion of university life by those seaking to recruit 
soientista and technologists is disturbing, and the 
universities’ new programme of expansion, which will 
provide more graduate scientista and technologista, 
will opntribute to the long-term solution. In the short 
serm, however, P E P suggests thas the larger firms 
condugting these recruitment campaigns and setting 
the pace might consider whether there is anything 
they could do to mitigate their impact on univeraty 
life. oO dey fe 

This ia only one aspect of the relations between 
the universities and industry on which some stress 
is laid. Forty-three of the undertakings had a 
deliberate policy of recruiting graduates, and almost 
all these had some graduate scientists or techno- 
logista on their staff and gave as a reason for reoruit- 
ing them that they needed the knowledge the gradu- 
ates had &oquired. Only half gave as & reason their 
value as potential managers. Fewer firms recruited 
arta graduates, and only a third of these. recruited 
them with the possibility in mind of-ther eventual 
promotion to management. Again, much emphasis 
was laid on the importance of personal qualitice, 
especially the ability to get on with, and eventually to 
lead, others. Sometimes there was aversion to brilli- 
ance or a first-clads honours degree, and when the 
desired personal qualities were not found in the 
graduates eventually recruited, this was occasionally 
attributed to the lgok of residential acoommodation 
at the universities. 4 


872 / 


Broadly, the numbers of univermty graduates on 
the strength, the academic standard sought in recruit- 
ment and the regularity of the steps taken to asseas 
need, ran with the size of the firm ; but itis obvious 
that this requirement bears closely on the character 
of the education and the facilities to be provided at 
the universities.. Even if industry takes appropriate 
steps, as PEP suggests, to ensure that the besi- 
qualified recruits are used to the full extent of their 
capacities in the initial stages of their careers, and 
carefully grades the work on which gradustes and 
non-graduates ard set, the reconciliation of the oon- 
flict between industry’s specialized interesta in certain 
flalds of knowledge, and the traditional functions of 
a university asa seat of learning for its own sake 
‘and in all its disciplines, is not simple. Although a 
little more than half the members of management 
. thought that universities should do more to meet 
the needs of industry, a third thought they could 
do no more; nor did the views expressed amount 
to any serious challenge to the policy of the 
universities. Some members of management 
stated explicitly, and more implied, that it was 
for the universities and not for industry to set 
the pace. 

Nevertheless, even if the influence is indirect rather 
than direct, the steadily rising proportion of university 
students in receipt of assistance from publio funds 
in one way or other means that the universities must 
be inareasingly concerned +o supply graduates with 
the qualities sought by their prospective employers ; 
nor can we assume that the balance of studies is 
unchangeable. It should be noted that, while half 
the members of management believed that a univer- 
sity education had advantages for industry over a 
technical college education, a large proportion were 
non-oommittal. There was, however, & great measure 
. of acceptance of the principle that the universities 
should not be asked to cater in first-degree courses 
for the specialized interests of particular industries, 
and some indication of a trend of opinion in favour of 
making the established first-degree courses in science 
and technology more fundamental, reserving any 
specialization for post-university courses, and of 
leaving to industry itself the responsibility for seeing 
thet the: Knowledge: soquired at the university is 
fruitfully applied. 

The views were subject to reservations as to the 
need for closer contacts with industry by university 
teaohmg staff and for the soquisition of greater 
knowledge of industry by undergraduates heading 
for it; and vacation work was largely favoured for 
this purpose. There is a substantial body of university 
opinion against vacation work as such, and PEP 
suggests that an inquiry concerned primarily with 
vacation work as & means of preparing under- 
graduates for a career in industry might be well 
worth while. There was little evidence of support 
from the management side for the sandwich system 
so far as the universities are concerned, and the 
academico year in Britain does not lend itself very 


readily, to this system. ? í 
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The further provision made for the study of 
industrial management ab certain universities since 
the time of the. survey meets to some extent the call 


- for such courses, made from the management side. 


Although there are indications that university teach- . 
ing staff are iholining to the view that a management 
discipline, if evolved, would not be incompatible with 
the true function of a university, even when the 
survey was made the general consensus of opinion 
appeared to be that the greater part, at least, of 
such study should be reserved for the post-university 
stage, when the student is more mature and freer 
to concentrate on it. Sinoe then, tbe trend of thought 
has been in favour of reserving the subject until the 
graduate has had enough industrial experience to 
profit by study of it—until he is at least about twenty- 
seven years old. The stress which has been laid upon 
efficiency in management by the developments loosely 
described as automation and the emphasis given to 
human relations in industry all point in the same 
direction. 

-An mmportant aspbet of the expansion of teohno- 
logical education on which the survey throws some 
light is the proportién of men with academic qualifica- 
tions beyond the first degree who are needed. Ad- 
mittedly, the value of a higher degree to a firm must 
depend largely on the standard and the level of scien- 
tiflo and technological work undertaken, and not only 
in research departments ; but nevertheless, it is note- 
worthy that only a third of the members of-manage- 
ment questioned saw any value m a higher degree 
and few of. these were emphatic. Political and 
Economic Planning thinks it possible that the new 
arrangements for centralizing in the Department of 
Scientific-and Industrial Research awards of research 
stadentahips in science and technology may eventually 
meet some of the criticisms made of the usefulness 
of higher degrees. In particular, the new advanced 
course studentship awards in “a specialized subject, 
& training in which 1s expected to add substantially 
to the value of the degree already taken”, will meet 
the wish expressed by some managements for gradu- 
ates to receive specialized traming in the branch of 
science or teghnology in which the firm was interested, 
after a broad first-degree course. 

Apart from these questions of shortage of supply, 
“the picture presented by the survey shows a sub- 
stantial measure of agreement with the new parimer- 
indication of greater readiness on the part of mdustry 
to scoept responsibility for seeing that the know- 
ledge soquired at the university by its recruits is 
fruitfully applied, there.is plenty of evidenoe that 
with closer co-operation and increase in mutual 
understanding many useful suggestions will come from 
industry as to the content of courses, and especially 
in regard to the form and phasing of post-university 
study and the proportions in which men—and 
women—of any given standard are-required. PEP . 
wisely points out that increasing attention must be 
given to the whole question of the proportion of each 
grade needed in any particular circumstances, from 


uos November 251957  NAPURE, 


the lowest qualified technician to the most highly 
qualified technologist. E i 
This question is basio to ‘the -planning of the 
expansion of technical and technological ‘education 
in Great Britain; but it has so far been virtually 
ignored. Unless that expansion is planned in relation 
to ascertained needs, we cannot well avoid waste of 
the large sums of money now committed, and it is 
easential that there should be no interruptions to 
the building programmes at present authorized for 
the colleges of technology, technical colleges or the 
universities, except in accordance with definitely 
determined needs. In its default, we are likely to 


see once again expansion postponed for short-sighted 


and illusory reasons of economy. 

Nor is this the only point at which the survey 
touches on the question of husbanding our resources. 
Selection techniques are only in their infancy, and 
while selection was generally in the hands of people 
with wide experience of selection or with direct 
knowledge of the field in which the candidate might 
be going to work, more efficient selection could 
obviously help to réduce the loss from industry to 
other walks of life of an eighth of the men. it recruited 
from the 1950 graduation year. A certain amount 
of mobility between jobs is desirable as the best 
means of widening experience, and in some fields 
such 88 research could stimulate creative work. 
Nevertheless, the actual turnover appears to be 
higher than is really necessary, and while, on one 
hand, it is related to the accuracy with which a firm 
asseases ite needs for graduates, on the other it de- 
pends both on the skill with which selection is made 
and the treatment, including training, which the 
‘recruit receives. 

In regard to the first, the survey emphasizes the 
importance of industry continually re-examining and 
assessing what kinds of graduates 1t really wants, 
and in what numbers, especially in view of changes 
hoped for in the proportion of students reading for an 
arta degree or for a science degree, and! of the major 
developments in train for the expansion of techno- 
logical education. Industry claimed 80 per cent of 
those graduating in 1950, and it is unlikely that, 
except possibly in university teaching, the demand 
for graduates from other quarters will inarease pro- 
portionately as much as that of industry, P-EP 
pointe out very firmly thet improved methods of 
selection, the better matching of men to work and 
the more efficient grading of work and assesament of 
performance in it all contribute to sharper definition 
of industry’s demands on the universities, while 
qualitatively industry should be thinking oub the 
implications of the argument that the non-scientist 
and the scientist, in whatever walk of life, must be 
enabled to appreciate each other's methods and 
approaches, and formulatmg proposals for measures 
which the universities might take to that end. 
In regard to the second, “it is suggested that prob- 
lems encountered in introducing graduate recruits to 
a firm and in training them might be overcome if 
some well-chosen senior member of the staff estab- 
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lished and maintained & close and friendly relation 
with each new entrant. Employers might be able 
to judge more accurately the real calibre of the new- 
comer and become more quickly aware of any 
frustrations and misunderstandings. They might also 
be better able to reduce the rather high rate of dis- 
satisfaction with prospects of pay,and promotion, 
which waa closely related to the turnover, in iteelf a 
source of waste of man-power. lt also seams reason- 
able to expect that, as P E P remarks, the appoint- 
ment of & senior to establish and maintain a close 
relation with arte graduate recruits might also oon- 
tribute towards further developments in the ways in 
which they might be employed, and generally in 
making the initial period in the firm more rewarding 
or at least more explicable. Further, the survey 
notes that arte graduates were the least satiafled with 
their first job, and science the moet 
satisfled; and it would appear probable that such 
& senior appointment could well help to probe the 
genuineness of dissatiafaction, to remove ib where 
genuine, either by dissipating misunderstanding or 
by representing to the management a point of view 
that policy had overlooked or ignored. Incidentally, 
if the volume of unjustified dissatisfaction or dis- 


Both industry and the universities should be helped 
by this survey, which, while once again pointing to 
the need and value of further continuous study in 
this field, emphasizes the importance and urgency of 
various developments now in train, and indicates 
directions in which further inquiry and some strenuous 
thinking are imperative by industry, by the univer- 
sities and by the Government. 


THOMIST PHILOSOPHY 


The Christlan Philosophy of St. Thomas Aquinas 
By Etienne Gilson. With & catalogue of 8t. Thomas’s 


Gollancz, Ltd., 1957.) 42s. net. 


Het GILSON’S maesive study of the 
philosophy of Thomas Aquinas is now available 
in English and we are indebted to his translator for a 
faithful and reasonably clear version of this imporbant 
work. No translation which was accurate could make 
it easy reading, and probably only those who share 
M. Gilson's conviction that Thomism is & system of 
icr esc epa outlines valid to-day will have 
the ination to persevere to the end. Gilson 
himself has no doubt on this matter. He holds that 
“the basio metaphysical positions of Thomas Aquinas 
are still far ahead of what is considered most pro- 
gressive in the philosophical thought of our own 
times”. He claims that Thomism is not only an 
interesting phase in the history of philosophy, but 
also a “live option" for contemporary reflexion. 
“I donot say of Thomas that he waa right, but 
thes he 4s right.’” 
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Gilaon haá organized his material in three &eotions : 


‘God’, ‘Nature’ and ‘Morality’, a plan which enables - 


the reader to gain a comprehensive view of the system 
and to the range and the ooher- 


recognize astonishing 
ent structure of Sb. Thomas’s thought. Thé value of ' 


the book is enhanced by the fall notes and references 
provided by the author and by the catalogue of St. 
Thomas's writings contributed by I. T. Eschmann. 
It is possible in a short review to comment only on & 
few pointa of interest in this exbenaivé study. Anyone 

ted with the vast literature of inferpreta- 
tion which has grown up may be surprised to learn 
thst there are fundamental differences among experts 
about the proper a to the Thomist philosophy. 
Gilson’s view may be described as, in a sense, ‘existen- 
tialist’. In his opinion, the conception of ‘act of 
being’ is central for any true understanding of the 
philosophy | and he deplores the prevalence of an 
essentialist’ interpretation in the Roman Catholic 
Church. The layman may have some diffculty in 
grasping the of this distinction, but the 
effort is worth making, because the matter in dispute 
really does go to the root of the question of what 
Thomas conceives reality to be. 

The chapter on the famous ‘Five Ways’ by which the 
intellect moves towards the affirmation ‘God existe’ 
will no doubt attract the attention of most readera 
and it is among the best in the book. Gilson brings 
out the logical character of the proofs with admirable 
clarity. “AN the Thomistio proofs for the existence 
of God amount, in the last analysis, to a search, 
beyond -existerices which are nob self-sufficient, for 
an existence which is self-sufficient and whioh, 
béoauge it is so, can be the first cause of all others." 
Excellently put—but we are not told how & ‘search’ 
becomes a ‘proof’. It is worth while, perhaps, noting 
that Gilson, following Thomas, quotes aa a guiding 

le the famous phrase in Exodus, “I am that I 


' am”, and takes it to indicate eternal and immutable 


being.” Surely ib is time that some interpreter of 
Thomiam should deal with the objection that the 
Hebrew probably means, “I will be what I will be’— 
a sentence which suggests a very different idea. Of 
course, this has no relevance to the validity of 
Thomaa's metaphysics aa such, but i does have some 
bearing on the question whether his doctrine of God 
is, as is aaserted, the crown of a definitely Christian 
philosophy. Gilson’s book is a fine example of patient 
scholarship and thinking and, moreover, a worthy 
tribute to a great philosopher. 

W. R. Marraews 


THE PRIMATES 
Primates 


Comparative Anatomy and Taxonomy. By W. C. 
Osman Hill. 8: Pithecoidee. P (Families 
Hapalidas and OCallimioonidae). Pp. xix--354--27 
plates. (Edinburgh: At the University Preas, 1957. 
Distributed by ' Thomas Nelson and Bons, Ltd.) 
90s. net. 

the third of his monographs on the primates, 
Dr. W. O. Osman Hill continues his labour of 
drawing together what is known about the compara- 
tive anatomy and taxonomy of the mammalian order 
to which man belongs. The present volume deals 
with the family Hapelidae (= Cajlithricidae) óf the 
New World monkeys, and follows the pattern of the 
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the-merits and short- 
comings of which it’also shares. Dr. Hill’s-aim, whioh 
is to-providé arí guthoritative and up-to-date account 
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“of thë marmosets and’ temsirins, is an aznbitious one, 


and he deserves great praise for giving us once again 
& book which, ‘of the subject will find both 
convenient and wise to consult.” Presumably because 
encyclopsedio works have a habit of not being writtdn, 
or if started, not being finished, Dr. Hill has made 
the -oompletion of his task a goal.in its own-right. 
But háste has taken an inevitable toll in scholarship 
and detachment: 

According to. Gaylord Simpson’s classification, the 
New World monkeys oom the superfamily 
Ceboidea, consisting of the family Cebidne, itself 
brokén down into a number of sub-families, and the 
family Callthricidae, with the latter of which Dr. 
Hill 18 concerned in the volume. Dr. Hill 
gives no"sound reason for ing from the taxono- 
mie rules, the existence of which he acknowledges, 
when. he refers to the Callithricidae ag the Hapalidae. 
The title page ahd text also refer to, and deal with, a 
so-called family Oallmmiconidae. This family consists 
of the one genus Callimico, with a single species 
constituted by a small tamarin-like creature from the 
Upper Amazon. It seems that this species is known 
from no more than’ perhaps a dozen specimens that 
have lived in zoos. . 

The late Oldfield Thomas, of the British Museum, 

Callimico a8 a taxonomio sub-family of the 
Cebidae, because of the correspondence of ite dental 
formula to that of the capuchin monkeys—a view that 
is now endorsed by Gaylord Simpson. A little later 
Pocock took the line that the tamarin-like feeb and 
hands of Callimico that the creature should be 
designated as a sub-family of ihe Hapalidae (= Calli - 
thricidae). Then Dollman “took the bolder step of 
raising Oallimioo to the rank of a distinct 
intermediate between the Hapalidae and Cebidae”. 
It is this bolder step which Dr. Hill, agam without 
giving any reasons for his preference, follows. 

In the preface, however, Dr. Hill apologizes for 
doing this. Too late to allow of any alterations in 
his title-page or text, an opportunity was provided 
him for studying a specimen of Oallimioo.- As a 
result of this increase im his knowledge, he decided 
that Oallemico does not represent a family of ite 
own, but really belongs to the tamarins. 

There is, perhaps, something almost too arbitrary 
in this treatment of familial distinctions in primate 
taxonomy. The prominence of the slip mevitably 
draws one’s attention to the apparently casual way in 
which Dr. Hill treats different schemes of classifica- 
tion; and to the difficulty of deciding which parts 
of his descriptions are derived from which sources. 

Unfortunately there are other places where he has 
not exercised his oritical faculty to the full. He 
staves, for example, that "in & broad way . . there 


and anthropoid apes to the human level'"— when such 
evidence as there is pointa to little or no gradation 
in definable behavioural characteristics as between 
monkeys as & group and apes as & group. He bells us 
thab “vocalization” in many instances deserves tho 
name of “veritable language", but the name df the 
one ‘authority’ he cites does not leave the reader 
with the confident feeling that Dr. Hill has consulted 
any serious studies on the subject of language. He 
writes that “menstruation has not been shown to 
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.oqcur in any platyrrhine", wiiich is conttary to faot ; 
and to give ‘another example, he talks’ of ‘lethal 
factors” in a genetic content, in a way which 


y suggests 
that he does not realizo how much biometrical ‘study - 


needs to be’ undertaken before eich things oan be 
But having said all this, the fact’remains that, in 
spite of these faults, the book contains a mass of 


good meat. Its very and maesivenees will 
ensure 15, as the same qualities will their predeoeesors, 
a useful life. 


A 


ELECTRICAL SCIENCE 


Introduction to Electrical Applied Physics — . 
By Prof. N. F. Astbury. Pp. xi4-241.. (London: 
` Chapman and Hall, Lid., 1956.) 365. ne. < 


S the author: Bays in the preface to his book, ib 
is an attempt to bring together the classical 
Bases of electrical science and the elements of some 
gpecialist topics ‘which. by the natural proceases of 
technological evolution, are finding their way mto 
all flelds of applied science. e 
The method of presentation used throughout the 
book is to deel first with the fundamental physical 
and theoretical principles of each topic and then to 
apply them to the consideration of practical problems. 
Special mathematical tools such as space vectors, 
Bessel functions and Heaviside’s operational analysis 
are treated with their applications, rather than 
abstractly and in & separate part of the book. This 
feature will be particularly weloomed by the reader 
with & practical rather than an analytical, turn of 
mind. Consequently, each chapter is almost self- 
contained and the necessity for oroes-referenoing is 
much reduced. But where it is still needed, the task 
might have been simplified by the simple expedient 
of marking the chapter and section numbers on each 


page. - 

The book begins with a consideration of the phys- 
ical basis of the subject, introducing the concepts 
of the quantum theory when dealing with electric 
conduction in solids, treating the origin of mag- 
ne&i&m from the point of view of the domain theory, 
and briefly outlining the behaviour of dielectrics in 
terms of polar and non-polar molecules. Electric ahd 
magnetic flelds are treated on classical lines. In 6 
chapter on electrical units and the general field 
equations, & sound case is made for using 6 rational 
system of units which gives the general equations a 

form; the rationalized M-K.8. system 
is used throughout the book. An examination of the 
field equations when conduction current is present 
leads to expressions for the penetration of flux, and 
for the eddy-current logs, m flat sheets and circular 
cylinders, and for the skin effect in cylindrical oon- 
ductors; Beasel functions are introduced to the 
reader unfamiliar with them as the solutions to 
familiar problems. : 

Tbe chapter on electric circuits deals with linee, 
filters and general methods of circuit analysis in- 
cluding the use of the Laplace - orm. (The use 
of the lower cage symbol + for the io current 
vector in equations such as Vh = R + 5X 
altered in a reprint of the book.) 

Gapped magnétic circuits, including permanent 
magnets, the equivalent circuit of an rron-eored coil 
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‘system, distortion and the magnetic amplifier, are 
4reated in an excellent chapter on magnetic circuit. 
As.in other parie of the book, the author has suc- 
ceeded in’ presenting the basic physical facts and 
‘principles so thas they seem to lead naturally to 


E pain practical applications. 

connexion with electro-mechanical and electro- 
acoustical limitations of sensitivity due to 
noise are considered, and a brief mtroduction is given 
to the study of servo-mechanisms. The chapter on 
electron devices deals with the deflexion of electron 
beams,. thermionic valves and valve &mpliflers, 
transistors’ and photosensitive devices. The final 
chapter deals with elevéro-magnetio waves and 
radiation, including & study of transmission through 
the ionosphere and an introduction to the theory of 
wave guides. 

As the author modestly observes in the preface, 
“the subject of every chapter m this book forms, 
eleewhere, the subject of & separate treatise”, and 
those recommended by the author are listed in the 
book. Unfortunately, no other references are given. 

The work is intended for the senior university 
student in physios or engineering, but it should also 
appeal to others seeking an landing of the 
principles ing many recent technological 
developments. Tt is easy to read, well produced and 
reasonably priced. É H. KAYBSHR 


NUMERICAL METHODS 


Numerical Methods 


By Dr. R. A. Buckingham. Pp. xii+507. (London: 
Sir Isaac Pitman and Sons, Ltd., 1957.) 70s. net. 


[Nese ee a A vo UA 
analysis have been brought before the scientific 
lic, and these vary in their objectives from 
educational didactics to automatic digital calculators, 
and in their style from lucidity to the pomposity 
which beseta certain authors when they come to ex- 
pound their so-called ‘philoso . Dr. R. A. Bucking- 
ham’s book is the latest w on. the subject to come 
before the reviewer and, although the publishers’ 
lists seem +0 give promise of more such works in the 
future, ıt will be diffloult for authors to find new 
ground to cover, at least on the general plane. 

To the last statement certain limited qualifications 
are necessary. Two omissions from his book are 
mentioned by Dr. R. A. Buckingham in his preface : 
namely, discussion of Gaussian methods of quadrature 
and of the Runge-Kutta formule for the solution of 
differential equations. It is a little difficult to accept 
the author’s excuse that these omisaions are justifled 
by the presence of an adequate literature in the fleld, 
because this applies to much that he does include. A 
further omission, which is rather more difficult to 
understand, is that of an up-to-date discussion of 
throwback, particularly in view of the author’s plea 
that the book is intended for hand computers. Ona 
minor plane, I regret the absence of an aooount of 
veotor-speoe methods for the solution of simultaneous 
equations, linear and otherwise. 

These criticisms are, however, ones of detail and 
should not detract from the overall good impression 

ich the contents of the book The treat- 
ment 18 to some extent classical. Thus, the first five 
chapters discuss Órror&, tables and desk machines ; 

ee 
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point boundary-value probleme, latent roota, and 
integral equations. Finally, there are two chapters, 
on two-dimensional interpolation and: on i 
differential equations respectively, and the book ends 
with four appendixes containing formule. 

The book is lavishly provided with worked exam- 
ples which will be useful to student and teacher alike, 
and the only place where detail is, perhaps, insuffici- 
ent is in the section on the relaxation method. Onl: 
the high price will prevent the book from adorning 
the shelves of. all serious numerical analysta, and this 
must be weighed against its considerable size. “I 
end on a& note of ariticiam of the publishers: the 


format is (to quote & colleague) "exearable" and the: 


narrow margins surely cannot be justified on any 
grounds of paper economy at the present time. 
; A. D. Boor& 


COMMONWEALTH INDUSTRIAL 
CONFERENCE 


His Royal Highness the Duke of Edinburgh's Study 
Conference on the Human Problems of Industrial 
Communttles Within the Commonwealth and 
Empire, Oxford, 9-27 July, 1956 i 

Vol. F; Report Toa. 


and Index. Pp. xv +3839. (London and 
Oxford University Press, 1957.) 42s. net the seb of 
two volumes. - 


"[ EESE two volumes constitute a complete record 
of the i of the Oonferenoe (see Nature, 
178, 341; Their prinoipal contente are ihe 

given at the Conference, the reporta of the 
was divided, each of which spent a week studying 
Particular problems in one of the main industrial 
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community, and the multi-racial society. They are 
useful, but ‘do not always reach the high standard 
seb by many of the background papers. 

Considered as a contribution to knowledge, the two 
volumes provide little that ia new to the professional 
social scientist, nor perhaps is this to be expected in. 
a oonference concerned primarily with practical 
problems. It is, however, iti to ask whether 
existing knowledge has been brought to bear to the 


professional social scientist addressed the Conference, . 
although a number of background papers were con- 
tributed by sociologists. Ib would not be difficult 
to list several recent researches, and in i 


Oouncil Committee on Human Relations, which are 
directly relevant to the problems discussed but which 


What impact wil the -Conference have made! 
Prince Philip was again realistic when he commented 
that it could only scratch the surface, and Sir Philip 
Morris in his summing up urged the members to recog- 
nize that study m & conference is necessarily practical 
and superficial, and that its full fruit oould be ripened 
only by continual effort. Will ib so ripen? I$ is 
difficult to avoid pessimiam, Conferences all too 
frequently have a stimulating but transient effect on 


Liovledge and idee. Indeed, the best sequel to the ` 


to spend, preferably in small groups, a period of 

study leave at one or other of the few universities in 

Britain which are so far equipped to receive them. 
W. H. Soorr 


MODEL BUILDING FOR 
ECONOMISTS 


Mathematical Economics 

By Prof. R. G. D. Allen. Pp. xvi4-768. (London: 
Macmillan and Co., Ltd. ; New York: 9t. Martin's 
Prees, Ino., 1950.) 688. net. : 


and on reasoning with the past; but this 
frequently imvolves consi the interplay of 
several influences. & means of avoiding 


te, 
the abstract ‘model’ 


situation in an ideal State, with most of the oom- 
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plications assumed to be absent, so that attention 
can be focused on the interplay of what are supposed 
to be the most important influences. The models 
obey exact mathematical laws and the art of building 
them requires some mathematical expertise. Many 
economists know enough’ of one branch of mathe- 
matios to build some modela: few know 
enough to understand the models built by the others. 
Prof. R. G. D. Allen's book should help to spread 
the mutual understanding. 

Mathematical economics or model-building is, 
however, still mainly the subject Sube pae E E 
periodicals devoted to it as to a hobby such as chess, 
or, more usefully, of appendixes and footnotes m more 
serious works which really are about economics. It 
here serves to clear up knotty logical points, cropping 
up in the course of discussing practical questions, in 
terms of political arithmetic and history. Unless he 
remembers this subsidiary part played by mathe- 
matical economies in economics proper, any reader 
coming fresh to this book from a study of 
mathematics or science will be in danger of forming 
a very distorted impreasion of what eoonomios is 
about. 
` This book confines itself to a limited but repre- 
sentative selection of types of eoonomio model, eech 
of which has been created in response to the genuine 
needs and interests of bona fide economiste. The 
author shows how the game few basio mathematical 
techniques appear over and over agam in widely 
different fields of application: and he provides a 
series of lucid mathematical chapters, giving the 
basio training in these selected mathematical tech- 
niques. Their level is sufficiently advanced for it to 
be doubtful whether, apart from Prof. Allen himself, 
any reputable English economist could claim that he 
bad already mastered mubh more than half of them. 
The mathematical chapters in this book aré written 
in a style very well suited to the requirements of 
those who would care to master more. 

By denying himself any treatment of questions 
relating to probability or random vanates, the author 
-allows himself a fuller treatment of other topics. He 
gives considerable emphasis to the application of 
linear differential equations and difference equations 
to the study of models reproducing trade-cycle 
Phenomens. Such methods are useful only to models 
yielding oscillatory movements in the variables oon- 
cerned: they are usually inadequate to analyse 
models which yield two alternating positions of 
temporary stable equilibrium, boom and slump: 
&ooordingly such non-linear models are given only 
very brief mention: yet rb may be that they are of 
more relevance to the world we live in. This suggests 
one unavoidable handicap imposed by the method of 
selection of subject-matter according to ite mathe- 
matical content: namely, that dhe more mathe 
matically awkward subjects tend to be omitted. 

Limear programming and von Neumann’s theory 
of two-person games receive liberal attention: these 
are of relevance in situations where one knows 
exactly what one wants and how much, and the 
extent of the resources that are available for obtaining 
it. This is the branch of economics devoted to war 
and siege, but it also has applications to the operations 
of the very large business unit and of planning 
committees. The calculation of optimum programmes 
is in practice very tedious, but the increeaing avail- 
ability of electronic calculators will reduce the 
importance of this consideration. 


No, 4592 


NATURE. , 


877 


Vector and matrix algebra also reoeive full treat- 
ment. These, for example, enable the economist to 
extend his arguments from the representative man 
consuming the consumption-good produced by indus- 
try, to deal with families of varying composition and 
income consuming a series of consumption-goods and 
services provided by a lst of industries and caterers. 

This book should be compulsory reading for all 
economists seeking to publish articles involving 
economic models. ` D. G. CHAMPHRNOWNR 


` 


PACIFIC OCEANOGRAPHY 


Oceanic Observations of the Pacific, 1949 
Edited by N. W. Rakestraw, Paul L. Horrer and 
Warren 8. Wooster. Pp. 363. (Berkeley and Los 
Angeles: University of California Preas; London: 
Cambridge University Presb, 1957.) 84s. ‘nob. 


HE usefulness of oceanographical data is 

increased by early publication, but getting them 
prepared for publication is not easy. The purpose of 
the observations is often exciting and rewarding, and 
everyone gets on with it, and probably uses only a 
selection of the data. The task of checking thermo- 
meter corrections, salinity figures, density caloula- 
tions, and other computations for all the data, for 
other uses and for others to use, is an urgent duty 
which is often neglected owing to the claims of direct 
interpretation and the need of making more obser- 
vations ; there are also the costs of publication and 
distribution. 

The Scripps Institution of Oceanography of the 
University of California has done marine science & 
good service by making provision for regular publi- 
cation of physical and chemical date from the Paarfle 
Ocean. The first volume collects observations made 
by the Scripps Institution, the Department of Oceano- 
graphy of the University of Washington, the U.S. 
Navy Electronics Laboratory and the Pacific Oceanic 
Fishery Investigations of the U.S. Fish and Wildlife 
Service, and offers to publish the date of other agen- 
cies which work in the Pacifico Ocean. It is a handsome 
well-bound photoprinted book. The first of a geriee, 
it contains observations made in 1049 hitherto 
unpublished, together with charte showing when they 
were made and a list of published papers referring to 
the’1949 cruises and to results already obtained from 
them. The observations cover the ocean north of the 
equator as far west as Hawaii, and there are closely 
spaced, repeated, measurements extending four 
hundred miles off shore between 46° and 25° N. There 
are not many observations from depths greater than 
1,2200 m. The remainder of the ocean, and some of 
the Indian Ocean, and óovered py bathythermograph 
observations, and there are so many thousands that 
it ia not practical to publish them either as photo- 
graphs or in liste. The numbers available in each 
5-degree square are shown m the charte, and copies 
of the slides are deposited at the Scripps Institution. 

Subsequent volumes contaming obeervations made 
in eack year will be published as soon as 
they are ready, and there will be one for obser- 
vations made prior to 1949 together with a biblio- 
graphy of earlier sources. 

The editorial board at the Scripps Institution, ita 
consultants in the agencies participating in the 
scheme, and the publishers are to be oo tulated 
on a fine achievement. G. E. R. OON 
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Outline of. Glossematics 
Es Beudy i in the Methodology of the Humanities with 
Reference +o jos. Part 1: General 
By H. J. (Travaux du Cercle 
Linguistique de Copenhague, Vol. 10 (1).) Pp. vi+ 
: Nordisk Sprog- og Kulturforlag, 
1007) n.p. 


HE subject of this book is not, as the title might 
lead one +0 suppose, & branch of linguistics ; the 
author is inaugurating a new science, glossamsatic 
algebra, which shall be a formal non-quantitative 
technique of description in ‘humanistic’ disciplines 
such as linguistics and history. Pages 1-85 are 
occupied by general remarks on scientiflo method, 
like these: “the pragmatical scientists, never having 
found anything in a state of being, refuse to 
- have anything to do with iv” (p. 9) ; E cric 
bring the scientist news that... or very 
little, remains of the truths of yesterday” (p. 18). In 
the formal development of glossematic algebra that 
follows, thé author begins by defining ‘function’ as 
“any dependence” and ‘functive’ gs “anything that 
enters into & function”; the discussion (pp. 86—41) 
is made hard to follow by the use of a single symbol 
9 (without subscripts) even in symbolizing situations 
ihat involve several functions. He next introduces a 
specific function, ‘connexion’ (‘both-and’), which is 
commutative and associative ; ; non-commutative 
algebras, we learn, are ''extremely difficult" to ied 
and so devices for symbolizing the difference between 
the words ‘fist’ and ‘fits’ are postponed to the next 
instalment of this work. The next important concept 
is 'glomemsatio negation’; the author wishes to show 
symbolically that, for example, the phoneme which 
might, but does not, precede the [I] of “lay” is [p], 
rather than [s] or [k]. The reet of whis fascicule is an 
elaborate set of formal schemata for descriptions, in 
terms of connexion and negation; some concrete 
examples are supplied, bus these do not carry oon- 
viction that glossematic algebra is d to be & 


fruitful study. . GmAcH 
Lecture. Experiments In Chemistry _ : 
By G. Fowles. Fourth, revised edition. . xvid 


G. Bell and Sons, Ltd. 1957.) 


629. (London: 
125. net. 

HE author has added a number of new and 

interesting experiments to the fourth edition of 
this book. Thus, on the movement of molecules, 
the different rates at which hy chloride and 
ammonia diffuse ig illustrated by Prof. Watt’s experi- 
ment of placing cotton-wool swabe, soaked in hydro- 
chloric acid and aqueous ammonia respectively, at 
either end of a long tube, and noting the poartion at 
which & white ring first forms inside the tube. 
Similarly, the Brownian movement is demonstrated 
by æ novel experiment using oolloidal graphite. 
The major change in this edition is the recasting of 
Ohapter 6 on physical principles, and the insertion 
of three new chapters on, respectively, surface 
chenustry, ce and combustion. The intensive 
study of colloids and adsorption, end their industrial 
applications, have introduced new & and 
products into daily life, and this has enabled the 


author to describe & number of new experimenta. ` 


Thus six pages are devoted to the use of ion-exchange 
reains, and the teacher will find the experiments with 
coloured ions of particular intérest. In view of the 


size and soope of the book it im -however, a little 


disappointing to find only one experiment on paper 
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chromatography. Small additions have been made 
to the appendixes and supplement at the end of the 
book; these include a short account of recent views 
on the teaching of chemistry, a few experiments, and 
further notes on some of the experiments previously 
described. Like ite predecessors, this edition is a 
mine of useful information, and the revision has been 
well done apert from 4 few minor details, such as 
the descriptions of the mechanisms of the electrolysis 
of brine (p. 432) and the ferric sulphocyanide reaction 
(p. 418). The book is well produced and deserves the 
warm welcome which the other editions have received. 
A. O. CAVELL 


A Text Book of Theoretical and Inorganic Chem- 
Istry 

By F. A. Philbrick and Dr. E. J. Hohnyard. ` New 

revised edition by Dr. E. J. Ee or EL : 

W. G. Palmer. Pp. ix--845. (London: J. M. Dent 

and Sons, Lid., 1956.) 18s. 6d. 


Dr. Pahnet, of the University of Cam- 

bridge, was called in as collaborator to help 
with the production of the 1949 edition of this book, 
he revised the whole physical chemistry section 
forming Part 2. He also_re-wrote the section on 
valency, making of it & first-class self-contained 
article. In preparmg the present edition, for which 
he alone is responsible, Dr. Palmer has thoroughly 
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the use of deuterium and radioactive tracers in the 
elucidation of molecular structures; here and there 
deleted or added a few lines, occasionally recasting 
whole paragraphs. All the changes have been made 
80 skilfully that the pagination is unchanged. There 
are few taxt-books of intermediate level combining in 
one volume both and descriptive chemistry. 
Many will be pleased that one of the best of the few 
has once more been brought up to date. 

G. Fow iss 


The World of Learning, 1957 " 

edition. Pp. xxxii + 1088. (London : Europa. 
ju ications, Ltd, 1957.) 1205. net. 

HERE is little room for ornament or artifloe in 

a work of reference. It reliea for its affect 
on the austere beauty of facta." Thus claim the 
editors of this book. It is doubtful whether there is 
another volume with so much austere beauty between 
its covers. ‘The World of Learning”, which has 
run to eight editions m ten years, lists the academies, 
learned societies, museums, universities, art 
and libraries of the whole world, together with their 
professors, members, curators, presidente and secre- 
tanes. One can look up the number of books in 
the library of the Université d'Haiti or the date of 
foundation of the West African Cocoa Research 
Institute. There are a list of publications issued by 
each institution and a big section on Unesco. Un- 


- fortunately, owing to its size, this book omits an 


index of namee—it is possible to look «under the 
University of X and find Dr. Y.Z. works there, 
but not to look up Dr. Y.Z. in order to find where 
he does work. Nevertheless, there are few other 
books with so much readily available, useful 
and up-to-date information about the world of 


learnmg. 
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RADIO OBSERVATIONS OF THE RUSSIAN EARTH SATELLITE 


By THE STAFF OF THE MULLARD RADIO ASTRONOMY 
E OBSERVATORY, CAMBRIDGE 


History 


the news of the launchjng of the first Harth 
satellite was received early on October 5 it 
was realized that accurate optical or radar observa- 
tions would be extremely difficult unless reasonably 
accurate local predictions of the track could be 
obtained from observations of the radio transmissions 
from the satellite. No plans for such radio observa- 
tions were known to us, and we therefore decided to 
modify an existmg radio telescope normally used 
for the study of radio stars on a frequency of 38 Mo./s. 
The first recordings were obtained on the night of 
October 5-6, and on the folowmg day an improved 
interferometric serial system was installed so that 
the transits of the satellite across the Cambridge 
meridian could be timed more accurately. A second 
receiver was also installed to measure the Doppler 
frequency change. Both mstrumente were tuned to 
the 40 Mo./s. transmission to reduce errors caused by 
ionospheric effects. Similar measurements were 
afterwards made on the 20 Mo./s. transmissions be- 
cause a detailed study of these effecta seamed likely 
to be of great value in determining the structure of 
the ionosphere. Some observations were also made 
at 80 Mc. /s. using the second harmonic of the satellite 
transmision, to reduce ionospheric effecta still further. 
With this apparatus we have recorded nightly 
since October 6 the srx to seven transite of the satel- 
lite which are observable from the latitude of Cam- 
bridge; for each of these transits the track was 
found, and an approximate orbit of the satellite has 
been computed. Some new methods of ionospherio 
investigation have been developed and preliminary 
resulta obtained. 


J 


The Observational Methods 


(a) The Interferometer. Two aerials were set up 
on an accurately surveyed east-west line with a 
spacing of 4X, and were used with a phase-switching 
receiver. The choice of spacing was a compromise 
between the ta of angular accuracy and the 
diffoulty of establishing the oorreot lobe ıdentifica- 


21h 09m. 
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Fig 1. Beoord of transit of the satellite observed on the interferometer 





Fig. 2. Diagram showing the orbit In relation to the latitude of 
Cambridge. The times indiogte the a; position of 
Cambridge during the susosesive trann ts 


tion. The aerials were simple full-wave dipoles 
mounted at a height of 4/2, so that all tracks passing 
within the visible horizon would be observed. 

The mterference pattern produced by this system 
intersects any horizontal plane in’a system of hyper- 
bolæ, the form of which will depend upon the height 
of the plane. The passage of the satellite across these 
grid lines is obtained from the records as in Fig. 1, 
from the times at which the trace crosses the central 
zero. 

During the middle of the night, the satellite passes 
far to the north of Cambndge (Fig. 2). 

The linear distance of these tracks may be found by 
observing the rate of transit across successive grid 
lines and assummg initially the velocity appropriate 
to & ciroular orbit. 

This observation provided & measure of the most 
northerly latitude of the track and thus allowed a 
prelmminary value of the inolination (+) of the orbit 
to be derived. 

From this inclination the angle at which the track 
crossed the latitude of Cambridge could be caloulated 

and it was then possible to use 
the observed times of crossing 
the grid lines, in the manner 
shown in Fig. 8, to select a 
unique track and height. 

For the more distant tracks 
1b is necessary to take account of 
the Earth's curvature, and when 
& preliminary elliptical orbit had 
been derived, the variation of the 
velocity was also moluded. 

(b) The Doppler Method. In 
the second method the apparent 
frequency of the 40 Mc./s. trans- 
musBion was recorded durmg each 
transit, by muxing the received 

*signal with that from a local 
40 Mo./s. oscillator, and measur- . 


880 


"T hi 


100 kn T 


Fig. 3. Crta lineg for a hoigtis Of G90 Emi. shoeing Mie M SEERMOR 
f the track relative to Cambridge 


ing the beat note of approximately 6 ko./s.; the 
latter measurement was done by comparison with 
& variable audio-frequency oscillator ugming ear and 
cathode-ray tube presentation. The readings of 
the frequency were recorded at intervals of about 
3 seo. 

The maximum rate of change of the received signal 
occurs at the time of closest approach of the satellite 
and is given by fvtjor, where f is the transmitted 
frequency, v the satellite velocity and r the distance 
of the observer from the track. In practice small 
corrections must be applied to allow for the curvature 
of the track and the effect of the ionosphere. The 
‘slant range’ to the track could usually be measured 
with an accuracy of about 5 per cent, and the time 
at which the satellite was closest to about 5 seo. 
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Fig. 5. Derivation of traok from slant ranges measured for two 
successive transis — C" represents the projected potion of 
Cambridge for the previous transit 
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Fig 6. Determination of the track by oombining the two methods 


Examples of records obtamed for tracks pessing 
within 650 km. and 250 km. are shown in Fig. 4. 
By making measurements of the slant range to the 
track on two or more successive transits, it 18 poeaible 
(ue ey eee 
tion. Fig. 5 shows the graphical method used in 
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Variation of the received frequency for tracks having slant ranges of (e) 650 and (b) 250 km. 
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which the measured slant ranges are projected on to 
a plane to the direction of the orbit 
at the latitude of Cambridge ; the lateral movement 
of Cambridge between successive orbits allows & 
normal range triangulation method of plotting to 
give the height and track of one of the chosen transits. 

A similar method based on the measurement on 
the same tranmt of the slant ranges from two or more 
spaced receiving stations was also used; for this 
method the observations made by the Post Office 

iving stations:at Baldock and Banbury were 
combmed with our own. 

In most of our observations, the results of both 
interferometric and Doppler methods were com- 
bined ; the time of meridian transit (&,) (Fig. 6) and 
the time of closest approach (4) allow a determination 
of the intervening track z, and hence of the latitude 
at which the meridian is crossed. 


Derivation of an Approximate Orbit 

The ground range at closest approach may then be 
combined with the measured slant range to give the 
height independently of that derived by fitting the 
recorded times of crossing the grid linee. 

Measurements made during the period October 6-20 
have been reduced to provide the following details 
of the orbit; these figures differ slightly from those 
published earlier! because more detailed corrections 
have been applied and additional observations have 
become available. - - 

Full details of the observations have been oom- 
municated o the Superintendent of the Nautical 
Almanac Office, who haa undertaken the 6aloulation 
of the orbit, but in the meantime we have derived & 
provisional orbit for October 15-0 the details of which 
are given below : 
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H at latitude 52* 12’ on southward passage 
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Helah ee meta manm of ATEN at pees = 
Because of its interest in connexion with the fall-in 
of the satellite, the measurements of the true period 
are plotted in Fig. 7; the present change of period 
corresponds to a decrease in height at apogee of about 
3-5 km. per day. 
By extrapolation from the observations, it has 
been possible to provide predictions of &ransita over 
the British Isles for one or two days in advance, with 
an scouracy of abou’ 50 km. in track, 10 km. in 
height, and 3 sec. in time of meridian transit. 


10 
1 
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Variation of the Intensity of the Recéived 
Signal 

The strength of the signal frequency shows remark- 
able and complicated fading pattems in which 
regular variations having periods between 0-5 and 
10 seo. may be seen. Typical examples are shown in 
Fig. 8. 

A number of effects could, contribute to such 
variations : 

(a) Spinning of the satellite could cause a variation 
of the intensity due to the polar diagram of the 


NATURE 


881 


Ofm. 10s. 





96m. Os. 
E 96m. “50s. 
95m. 40s. 
Om. 30s, 
8 10 12 14 16 18 2 23 
October 1957 


Fig.7. Variation of the true period 


transmitting serial. Such variations might have & 
frequency f or 2f, where f is the frequency of spin ; 
the magnitade of the effect will depend on the aerial 
system snd the inclination of the spin axis relative 
to the aerial axis and the lme of sight. 


3 wc 


occasions with aerials having mutually perpendi 
planes of polarization; we found that the fading 
patterns of the reoeived on the two aerials 
differed in phase by x/2, indicating that rotation of 
the plane of polarization waa the predominant cause 
of the variations. 

In order to distinguish between rotation due to 
spinning-and that due to the Faraday-effect, observa- 


These obeervations indicated that the satellite is 
spinning at seven revolutions per minute; the axis of 
op NG a wur E eed re 
as Fig. 8 (b), which may show the transition of the 
line of sight through the cone angle traced out by the 

In practice’ it is not possible to find the 
of spin, because it seams probable that 


centre of gravity, the couple exerted by the air drag 
of the axis of spin of at least 
} radian per orbit. It is therefore impossible to relate 
the observed fading curves on successive transits. 

Having determined the spin frequency, it is possible 
to find the true rate of change of the Faraday rotation, 
and this may be used in the manner described below 
to investigate the structure of the ionosphere. 


Investigation of the lonosphere 


The presence of a transmitter at varying zenith 
.&ngles and ab various heights over Britain between 
200 and 500 km. offers the possibility of entirely new 
methods of ionospheric investigation. 

We have considered a number of posible 
methods, and for most of them we have 
made preliminary observations. A full 
study of the potentialities of the differ- 
ent methods has not yet been made, and 
only preliminary results have so far been 
abstracted from our records. 

The methods we have considered may 
be summarised briefly : 

(a) Measurement of the angle of arrival 
of the 20 Mo./s. and 40 Mo./s. signals 
by comparing the apparent times of 
crossing the grid-lines of similar interfero- 
meters working on the two frequencies. 
This measurement allows the deduction of 
tae. angle- OF ròfraction. Gy dnferent zeman 
angleg. 


(b) O — "€ 
of the plane of polarization due to the . 
Faraday effect ; the tack and 
the inclination of the Earth's field to the 


NATURE 


November 2, 1957 


line of aight, it is then possible to deduce the rate 
of change of {Ndh up to the satellite. 

(c) ‘Measurement of the shape of the Doppler curve 
gives the rate of change of phase path ; from a know- 
‘ledge of the true track, or better from & comparison 
of the rates of change at two frequenaies,, [Ndh can 
again be derived. 

Methods (b) and (c) are considerably amplified 1f 
the rays oan be to be undeviated ; it is 
therefore desirable to use high frequencies, especially 
when observing at large zenith angles. In method 
(6) we have therefore made observations on the 
40 Mo. /s. tranamission and on ita harmonic at 80 Mo. /s. 

By making such observations at large zenith angles 
where effects associatéd with the Earth's curvature ` 
become pronounced, ib may also. prove possible to 
"determine the distribution of electron density with 
height, N(h). 

Owing to the ellipticity of the orbit, the height of 
the satellite changes appreciably during the period 
of observation ; it is therefore possible to derive 
N (A) over a limited range of A directly from the obeec- 
vations of fNdÀ throughout the transit. In- the 
present observations this method has not been 
used extensively, because that part of the track over 
which the height is changing rapidly occurs at present 
near sunrise and the satellite 18 therefore moving in a 
region which cannot be supposed to be uniform 
horixontally, à 


A further possible method of deriving [NdA has 
been suggested by the observation that fading which 
we associate with the spin of the satellite is frequently 
accompenied by a marked irregularity in the Doppler 
curves. This effect may be caused by the periodic 
reversal of the sense of the circularly polarized 
component of the satellite transmission aa it spins ; 
observation of the apparent change of frequency then 
allows a direct measure of the difference in phase 
path of the ordinary and extraordinary waves. 

We have as yet made no study of the additional 
tafietions of signal strength whioh. ooour when thè 
“satellite is near or below the optical horizon. 

Prelinunary Results. Some preliminary resulta 
have been obtained from the interpretation of the 
fading curves in terms of Faraday rotation; m 
this analysis simple curves of the type shown in 
Fig. 8 (a) were selected, and it was found that many 
of these showed fading speeds at 20 Mo./s. and 
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40 Mo./s., which were closely proportional to A, as 
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would be expected if the fading were due to Faraday 
rotation. An example of fading curves ın which 
the spin of the satellrte produced a negligible effect is 
shown. in Fig. 9. 

From computations of the geometry of transite 
for which such curves have been obtained it has been 
possible to determine [NdÀ up to the height of the 
satellite. 

For example, observations at 0830 on October 20 
when the satellite was at a mean height of 475 km. 
indicated a total electron content up to this height 
of 1-8 x 101* om.-?. 
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Other Investigations 


(a) Density of the Atmosphere. The observed 
decrease in. the period of the orbit allows an estimate 
to be made of the air drag. We have used the pub- 
lished mass of 84 kgm. and diameter of 58 om. and 
have neglected the cross-section of the aerials; on 
the assumption that the gas particles adhere tempor- 
&rily to the surface of the satellite and leave with 
thermal velocities, we have estimated that the mas of 
air encountered in each orbit is 1-8 gm. 

Because the orbit is elliptical, this result can only 
be used to derive the air density if the scale height is 
known. ing & temperature of 1,000? K., the 
density at a height of 200 km. was found to be about 
4 x 10-1* gm. om.-*. 

Continued observations of the changes in the orbit 
should allow the determination of both density and 
temperature as functions of height. 
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(b) Precession of the Orbit. The observed retrograde 
motion of the ascending node over the period October 
8-18 was found to be 2° 83’ + 5’ par day. For com- 
parison we have computed the expected precession 
for the observed orbit and the accepted figure of the 
Earth using the relationship given by Davis, Whipple 
and Zirker*, and find a value of 3° 45’. 

It does not seem possible to account for this dis- 
crepancy in terms of secondary effects of the air drag, 
or by electromagnetic forces. It is possible that a 
more detailed analysis of the expected precession 
may resolve the diffloulty, and it is clear that an 
improved measurement of the precession by continu- 
ing the present observations is of great interest. 

The work described here has involved practically 
the whole staff of the Mullard Radio Astronomy 
Observatory, a8 well as several of the members of the 
Ionosphere Section of the Cavendish Laboratory. 

Besides our own observations we have been able to 
make use of a large number of valuable recordings 
provided by the Post Offlce receiving stations at 
Banbury, Baldock and Brentwood, by the Marcon 
Research Laboratories at Great Baddow and by Mr. 
F. W. Hyde of the Radio Section of the British 
Astronomical Association. We are most grateful for 
their oo-operation, and would lke to thank all those 
whose advice we have sought, in particular the 
Süperintendent and the staff of the Nautica! Almanac 
Office. 


1 Nature, 180, 784 (1957). 
* Davis, B. J., Wal F L, and Zirker, J. B, 
Herth : 


, “Bolentifio Uses of 
Batelli (1956) 


UNDERWATER SWIMMING AND DIVING 


SESSION of Section I (Physiology) of the 

British Association, held on September 11, was 
devoted to the problems of underwater 
and drving. The meeting was opened by Dr. H. 
Taylor (Royal Naval Physiological Laboratory, 
Alverstoke), who discussed the physiological aspects, 
and he was followed by Capt. W. O. Shalford, R.N. 
(retd.) (Siebe Gorman and Co. Ltd.), who gave an 
account of apparatus development. M. Frederic 
Dumas of the Groupe d'Etudes eb de Recherches 
Sous-marines, Toulon, then presented three films 
illustrating some of the activities of underwater 
swimmers. 

Dr. Taylor opened with a warning against the 
indiscriminate use of underwater apparatus by the 
uninitiated. He urged those interested to join 
pipet clubs, to become well acquainted with 

the apparatus, to acquire as much information as 
possible about the hazards of underwater swimming 
and never to dive alone but always with a companion. 
In particular he emphasized the serious dangers m 
the use of oxygen sets by amateurs. 

Dr. Taylor said thas the problems raised by diving 
and underwater swimming, quite apart from the 
technical and engineering aspects, are those of 
the effect upon the body of exposure to increased 
preasure. 

It is a remarkable fact that in the recent British 
world record deep dive a man tolerated an exposure 


to & pressure of 17 tons per square foot. This is 
because the body, except for some sealed air spaces, 
is made up of solids and fluids which are, for all 
intents and purposes, incompressible. Pressure is 
transmitted to all parts and equalized. This of 
course implies that air must be breathed at the 
pressure to which the diver is subjected. A swimmer 
who makes a dive to 100 ft. (that 18, to a preasure of 
4 atm. absolute) merely by holding his breath will 
have his lung volume comprassed to about one quarter 
of ita origmal volume. This is approximately the 
volume of the residual air, that is, the air lefts in the 
lungs after the greatest possible expiration. Any 
further increase of preasure will produce a condition 
known as a ‘squeeze’, and fluid and blood may be 
forced into the lungs; this damage may be severe. 
Further increase of preasure may cause the chest 
wall to collapse. This ‘squeeze’ may also ocour if the 
preesure of air within the helmet of a diver falls 
below the external preasure. The shoulders and body 
will be pushed with great force into the rigid helmet 
with, usually, fatal results. The ear is very sus- 
ceptible to damage by pressure, which, when applied 
to the ear-drums, must be equalized otherwise rupture 
will occur. This equalization is accomplished by 
allowing air to pass up the Eustachian tube to the 
middle ear. This is a procedure which the diver 
himself must carry out and is known as ‘clearing the 
ears’. Difficulties are sometimes encountered in 
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equalixing the pressure in the accessory sinuses and 
severe pain may result. 

Problems can also arise when the preasure on & 
diver or swimmer is reduced, particularly when he 
comes to the surface. Normally, on rismg towards 
the surface the pressure of the air in the lungs is 
maintained almost equal to the external water- 
preasure by means of a relief valve on the helmet or 
breathing apparatus. If the relief valve fails to 
‘function or if the ascending man holds his breath a 
positrve pressure may be built up inside the lungs. 
The lungs would become over and some 
air sacs and blood vessels become torn. Air could 
be forved into the ruptared tissues or blood vessels 
producing spontaneous pneumothorax in one case or 
air embolism in the other. The resulta of this may 
be serious in the extreme, and recompreasion to the 
original depth or deeper is essential in order to prevent 


by 
and this fact cannot be over emphasized. 

There are, however, more hazards due to physiol- 
ogioal processes concerned with the respiration of 
gases under preasure. Almost all gases, evan the 
so-called mert onee—nitrogen and the rare gasee— 
exert their own special effects, when breathed at 
higher partial pressure than normal. 

Oxygen is probably more important from the 
military aspect than it is from the purely recreational. 
If it is esential ‘that an underwater swimmer must 


not give his position away with bubbles, then pure’ 


oxygen must be breathed in association with an 
absorbent for carbon dioxide. The hazards of breath- 
ing this gas are, therefore, almost entirely confined to 
. operational duties. 

Oxygen produces two effecta—the Lorrain-Bmith 
or chronic effect and the Paul Bert or soute effect. 
The former, in the main, is produced by the irritant 
effect of oxygen, when breathed at between 0-6 and 
2 atmospheres, on the delicate membranes of the lung. 
Much research. on this problem has been carried out, 
but since the effect only occurs after breathing oxygen 
for many hours it is not looked upon ss being & 
hazard of diving or other underwater operation. . 

The Paul Bert or acute effect is much more impor- 
tant. This appears when oxygen is breathed at a 
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effect is really due to excess carbon dioxide in the 
tases. tal evidence is available which. 
appears to confirm this idea, since the tension of 
carbon dioxide in the tissues during oxygen breathing 
shows a marked mse. In addition, 16 is known that 
the respiration of a low proportion of carbon dioxide 
with the oxygen greatly enhances the effect. However, 
more recent ente by some workers in the 
United States show that there ia reduced hæmoglobin. 
available in the brein and the normal removal of 
carbon. dioxide can take place. If it is assumed, as 
is generally the case, that the brain is the source of 
the manifestation of oxygen poisoning, then a blow 
haa been dealt at the Gesell hypothesis. The American 
work is, however, open to some oriticiam. Other 
theories are (a) that oxygen interferes with brain 
metabolism, for example, that it affects enzyme 
systems; (b) that neuro-muscular transmission 18 
impaired. 

The Royal Navy has been seeking a suitable drug 
which can be given to an underwater swimmer to 
increase his resistance to oxygen poisoning, and some 
success has been obtained. 

There is another effect characterized by sudden 
lack of consciousness at comparatively shallow depths 
which has been ascribed to breathing oxygen. This 
is sometimes called ‘shallow-water black-out? or 
‘oxygen syncope’. The cause is obscure, but experi- 
. mental work is proceeding. It may be due to a 
cerebral vasco-constriction by oxygen. 

Nitrogen, when breathed under pressure, exerts a 
narcotic action. There is a slowing up of mental 
processes, and fixation of ideas is a characteristic 
response. Frequent errors are made in simple arrth- 
metic and in the recording of information. These 
responses may be similar to those associated with 
anoxia or with alooholic stimulation. If nitrogen in 
the o mixture 18 replaced by helium, 
then the effect is much reduced. It may be that the 
fact that the oil/water solubility ratio for helium is 
much lees than that for nitrogen has some bearing on 
the problem (cf. the Me law). It has 
also been suggested that decreased elimination of 
carbon dioxide due to decreased pulmonary ventila- 
tion produced by the heavy gases might be a factor, 
but meesurementa of alveolar carbon dioxide under 
conditions of high have shown this to be 


partial pressure in exceas of 2 atmospheres. The normal and have disproved this hypotheas. 
greater the pressure the shorter the time of onset of _ Recent work, involving eleotro-enoephalograph 


signs and symptoms of the toxicity of oxygen. In 
man. and other mammals this is characterized by a 
convulsion, epileptiform in character, and the onset 
of such an effect m an underwater swimmer can be 
most dangerous. The depth and duration of under- 
water operations involving oxygen breathing is 
therefore severely limited. 

Much research has been carried out on the cause 
of this phenomenon, without, it must be admitted, a 
great deal of success. This is not surprising since 
comparatively little is known about epilepsy iteelf. 
One of the mam theories tes interferenoe in 
oxygen breathing with the dual function of hæmo- 
globin. If oxygen at partial pressures greater than 
two atmospheres is breathed, then there is sufficient 
oxygen dissolved in simple solution in the plasma to 
satisfy the needs of the body under condrtions of 
comperative reat. No reduced hæmoglobin is avail- 
able, therefore, for transport of carbon dioxide and 
one might expect an accumulation’ of this gas in the 
body tissues. Tbig c d that the 


reoords, has been rewarding. Normally the occipital 
alpha-rhythm shows an abrupt fall in amplitude 
(blocking) whea a subject concentrates on a prob- 
lem. After exposure to a preasure of four atmospheres 
in air the time to give an answer bo æ simple cal- 
culation is increased and further exposure leads to 
abolition of the blocking. On returning to atmo- 
spheric pressure, this process is reversed. Using 
different preasures it is found that the time to 
abolition oe the blocking is inversely proportional to 
_the square of the pressure, suggesting a diffusion 
process. On replacing nitrogen by helium, blocking is 
not abolished. It seems, therefore, that nitrogen is 
Tesponsible for these effecta. Consequently, for deep 
dives “a helium-oxygen mixture replaces air. 
Nitrogen and all the inerb gases produce an effect, 
only observed when the pressure drops, due to the 
quantity of gas dissolved in the body. Exposure to 
these' gases under preasure produces an increased ten- 
sion in tissue, dependent on the depth and duration 
of the dive and on circulatory efficiency. When a 
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certain quantity of inert gas in the tissues is exceeded, 
direct decompression to atmospheric pressure will 
lead to the formation of bubbles and the so-called 
‘bends’. This has led to the introduotion of diving 
tables; so that a man is not brought directly to the 
surface but has & series of stops at different depths 
and times depending on the nature of the original 
dive. 

Several of these diving tables have been produced, 
but all have some unsatisfactory features. This 1s 
because of a lack of fundamental information regard- 
ing inert gas exchange in tissue. Research is therefore 
proceeding at the Royal Naval Physiological Labor- 
atory on this subject and some success has been 
achieved. It would appear that only one type of 
tissue is involved, and that saturation and desatura- 
tion are not reversible, as has previously been assumed. 
The removal of dissolved gas on decompression is 
retarded by the presence of bubbles which‘ may 
not be of sufficient size to produce signs of bends. 
The fact that exposure to pressure appears to produce 
these silent bubbles must be taken mto account in 
the calculation of safe decompression tables. 

As regards carbon dioxide, if the absorbent canister 
is working efficiently in a closed-breathing set there 
should be no danger from this gas. Nor should it be 
a harard in deep diving if the flow of gas is sufficient 
to wash out the carbon dioxide. 

Naturally, there was not sufficient time to enlarge 
on all the problems arising from diving and under- 
water swimming. Such & one as protection from the 
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cold was not mentioned, but it has ita importance. . 


There is, however, ons phenomenon which is becoming 
more and more mmportant as dives become deeper and 
deeper, and that is the voioe-change produced by 
increased preasure and also by breathing helium. 
Communication thus becomes more and more difficult, 
and the audienoe was asked to listen to a tape 
recordmg of & man speaking under pressure. The 
explanation of this effect is not yet clear, but in the 
recent world deep dive to 600 ft. it was found almost 
impossible to understand what the diver said. 

This recording was of an Irishman repeating the 
well-known verse, "In Dublin's fair orty . . . Binging, 
cockles and mussels alive, alive O !” at a pressure of 
182 lb./aq. in. (about 264 ft. of sea water). The 
euphoria and speech distortion produced by nitrogen 
under pressure were well illustrated. 

Capt. W. O. Shelford spoke next ; he classified div- 
ing apparatus into four types: (1) self-contained 
closed circuit; (2) self-contained open oirouit ; 
(8) surface-supplied open. circuit; (4) surface-supplied 
closed airouit. 

The best known seb of the first group is that 
designed by Bir Robert Davis for submarine escape. 
This mvolves the use of pure oxygen, tarbon dioxide 
being absorbed by ‘Protosorb’. Other forms of oxygen 
divmg apparatus were greatly used during the Second. 
World War for all types of offensive operations. The 
great advantage of oxygen is the nature of 
the set and the absence of tell-tale exhaust bubbles. 
It also gives great endurance, for example, that used 
by human torpedo-men had a tested endurance of 
six hours in 25 ft. of water with a considerable margin 
of reserve. One of the greatest problems m this sort 
of set is the absorption of carbon dioxide. Mush 
valuable research work was carried out at the Chemical 
Defence Experimental Establishment, Porton, both on 
canister design and im the control of the absorbent 
chemioals. 
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A great advance was made during the Second 
World War in the use of mixtures of oxygen and 
nitrogen for breathing in & semi-closed circuit 
apparatus. The theory of mixture breathing was 
developed by Prof. J. B. 8. Haldane and Dr. K. W. 
Donald and the idea is to give as much oxygen as 
possible in the mixture, (and so provide maximum 
endur&noe) consistent with the least danger of oxygen 
poisonmg. The optimum ooncentration of oxygen 
depends upon the depth of the dive. The set is a 
Bemi-oloeed circuit one giving partial rebreathing with 
a flow fixed acoordmg to the depth by a regulator 
which is compensated automatically for change in 
sea pressure. The tor delivers & constant mass 
of gas at any diving depth. Mixtures have been used 
in Britain for many years with success, and Norway 
and the United States are now beginning to experi- 
ment with their use. The French have recently 
developed a mixture breathing set which supplies 
gas on demand without the use of & regulator. 

Poembly the greatest interest since the War 1s in 
the compressed-air open-circuit apparatus. This is 
commonly known as the aqualung and ita use has 
been popularized by Capt. Oousteau, M. Frederic 
Dumas and their associates. Air is stored in bottles 
at high pressure and delivered to the diver at the 
preasure of the surrounding water to be compensated 
instantly as the diver descends or ascends. This has 
to be done by a demand valve capable of supplying 
sufficient air to a diver even when he is making the 
maximum possible inspiratory effort. Being an open- 
orcuit the endurance varies with the 
depth. As regards surface-supplied open-circuit 
apparatus, there is the standard rigid-helmet type 
which has been in use for more than a hundred years. 
No change in principle—which is to compressa air on 
the surface and supply it to the diver by a hose at a 
pru equivalent to his depth—has been made, 

naturally, suits, compressors and all anallary 
equipment have improved. A recent variation is to 
supply air to the diver at about 100-50 lb./aq. in. 
and he regulates his-own supply by breathing from 
a demand valve. 

This last class of diving is that using the partial 
self-contained closed-circuit system, almost exolu- 
sively in very deep diving. On open cirourt it waa 
found that carbon dioxide tended to accumulate in 
the helmet due to pocketing. This led to the adoption 
of the Siebe-Gorman injector re-circulating system 
which was-applied to the standard diving dregs. In 
this system, air is supplied at & pressure higher than 
the ambient sea pressure, sufficient to maintain & 
constant flow through an injector. This injector feeds 
into a Venturi tube, creating a partial vacuum ina 
carbon dioxide absorption canister worn on the back 
of the diver. The air containing carbon dioxide is 
therefore drawn through the canister and back into 
the helmet. Very much leas‘air from the surface is 
therefore i As diving depths become greater 
80 the problem of nitrogen narcosis becomes more 
important. Nitrogen is therefore replaced by helium. 
At first considerable difficulties were encountered and 
the construction of the helmet had to be improved 
still further and, since helium is go much lees denso 
than nitrogen, new injectors and venturis had to be 


World record dives to 540 ft. in 1948 from H.M.S. 


- Reclaim under Capt. Shelford’s command and to 


600 ft. from the same ship in 1956 testify to the 
success of these developments. 
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Another fleld in which considerable advance has 
been made i8 that of divers’ clothmg. Two-way 
stretch nylon, proofed with neoprene, is being used 
to give a supple suit with maximum protection 
properties. Despite much research, it 18 still thought 


~ that the standard diving woollen undergarments are 


the best for protection against cold. 

Capt. Shelford went on to predict further develop- 
mente. He foresaw & time when all suits would be of 
rubber- or neoprene-proofed “Terylene’ fabrios fitted 
with light-weight ball-race shoulder and waist jointe. 
The special copper helmet inside which the diver 
rotates his head may be replaced by a comparatively 
tight-fitting helmet rotating and elevating at the 
neck joints so that its volume and buoyancy can be 
greatly reduced. There could be considerable develop- 
ment in the open-circuit aqualung set 1f new materials, 
allowing for greater charging preasures, were allowed 
by the authorities for the construction of cylinders. 
Capt. Shelford ended by saying that he had no doubt 
that industry would supply any equipment, which 
the scientist needed to provide for deeper and deeper 
depths. 

The last part of the meeting was devoted to the 
showing by M. Frederic Dumas of three films. The 
first, in black and white, was of some of the experi- 
ences of cave diving. The film started by giving an 
insight into the organization required before such a 
project could be undertaken, how the mterest of the 
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local population was aroused and how the morale of 
the divers was maintained in tbe local cafés. In the 
caves themselves the pictures were most fascinating, 
particularly when attempts were made to find the 
sources and direction of flow of the water. 

The second film, m. colour, was an account of an 
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- exploration for oil in the Persian Gulf carried out 


for the Kuwart Oil Company. Fine seascapes and 
pictures of fish and animal life were shown. A cage 
for protection against sharks was & reminder of one 
of the special hazards in this sort of work. 

The third film, again in colour, showed the dis- 
covery and investigations of some Roman galleons 
sunk m the Mediterranean. Marble pillars and other 
portions of buildings which were being transported 
in the when it sank were m a remarkable 
state of preservation. Later, the film showed how an 
underwater swimmer can help in tunny fishing. This 
looked particularly hazardous, but M. Dumas assured 
his audience that this was not so. 

Dunng the subsequent short discumsion members 
of the audience gave accounts of the work of their 
own sub-aqua clubs, endorsing the warnings that 
Dr. Taylor gave earlier on. Questions were asked 
about the reported failure of some men to carry out 
quite smmple tasks at shallow depths, when nitrogen 
narcosis could be ruled out. Ib was suggested that 
this was probably due to apprehension and anxiety. 

H. J. TAYLOR 


THE ORIGINS OF LIFE 


MOSCOW SYMPOSIUM 


HE Academy of Sciences of the U.8.8.R. acted as 

generous host to the first of the specialist sym- 
posia that the International Union of Biochemistry 
has decided to arrange in years when there is no 
international congress. The symposium was organized 
by Prof. A. L Oparin ; it was on '"The Origin of Life 
on the Earth”, and this is also the title of the new 
edition of a book by him that Dr. Ann Synge has 
recently translated into English. 

About sixty papers were circulated, read in sum- 
mary, and then discussed ing three and a half 
well-filled days. This was certainly the most ambi- 
tious attack on the problem that has as yet been 
made, but, contrary to the claim that was often made 
at the symposium, it was by no means the first 
serious scientific attack on it. At the end of last 
century and the beginning of this one the British 
Association dealt with the subject regularly. Huxley, 
Tyndall, Schafer and others had a clearer grip on the 
nature of tege than most contemporary 
writers. They often have priority. If partioi- 
pants in future symposia on biopoeais would read the 
old literature we might be spared the embarrassment 
of hearing eminent scientista portentously making 
suggestions that were familiar 50-80 years ago. 

There is now general agreement that life can arise 
from nonliving mater bui there ie disagreament 
about how often it does Bo. Thé possible points of 
view are set out in Teble 1. Possibilities 1 and 2 are 


: Table 1. BIOPONTIO THEORIES 
No. of blopoeses General character 
Life has always pervaded spaoe and an appar- 
ent origin is simply a transfer from place to 


Place 
Oreation by divine intervention 
Brolntion on Marth by the action of inevit- 
able, normal processes 

co-ordination of eobionis or sub- 

tal units 

Cleamoal and medieval ides that life appeared 
whenever there was a suitable environment 


not now often advocated, but 1 will soon become 
amenable to experimental test when astronauts set 
oui to look for what Haldane calls * ‘astroplankton”’. 
Possibility 5 was effectively ved during last 
century, nob so much by the work of Pasteur as by 
the existence of the food-canning mdustry. That 
leaves 8 and 4. Many people advocate 3 because they 
claim that the biochemical uniformity of present-day 
life, and the erant use in proteins of amino- 
acids of only one of the two antipodal series, suggoste 
& common origin. Re ME Se Gao do det 
at the symposium by R. L. M. Synge ; but, it does not 
seem to me to pay sufficient attention to the operation 
of food chains in Nature. If any group of organisms 
started to use one antipodal series 15 would be advan- 
tageous for any other group, even slightly dependent 
on the first, to come into line. And there are obvious 
advantages in using one series only. Though biopoeeis 
is probably e rare event it is probably not a unique 
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one.  Disproof of this point of 
view will be difficult. It is hard 
to expermment on rarè events and, 
as Derwin long ago pomted out, 
any new intruder into the living 
domain would now be immediately 
used as food by a longer established 


now 


organism. 
The Moscow discussion, like most 
similar discussions, got bogged down 
from time to time in metaphysics 
about the nature of life. In spite 
of official adherence to a Marxist 
materialist philosophy, a surpris- 
ingly large proportion of the Russian 
participants appeared to be Platonic 
Idealists. They realized that 
they could neither define nor 
unequivocally recognize ‘hfe’, but 
they were none the lees certam 
that there was such an entity 
to be recognized. This was also 
the attitude of many members 
of the group from the United 
States. Even the ‘cold war’ can- 
not contend with Idealism. My 
attitude, which might be labelled 
Empirical Nihihsm, is that the 
statement that a system 18 or is 
not alive is a statement about the 
% attitude of mind rather 
than about the system, and that no x 
question is scientifically relevant 
unleas the questioner has an experiment in mind by 
which the answer could be spproached. When we 
are concerned with extreme states, such as the higher 7 
plants and animals on one hand and rocks and chemi- ’ 
cals on the other, there is little uncertainty. It is 
when tho borderline is being considered, as with viruses 
or some metabolically active fragments from oells, 
that definition could be useful and is impossible. 
But the history of science offers many examples of 
useful discussions on ill-defined or undefinable themes. 
The Moscow symposium was another. The first few 
papers were on the chemicel nature of Harth’s 
probiotic atmosphere and surface; they demon- 
strated that there is no basis for dogmatism. Of 
interest was the revival by P. N. Kropotkin 
of the idea that petroleum could have a non- -biological 
origin. The case that was made out was BO oon- 
vincing, although the idea has been condemned by 
most authorities for half a century, as to suggest that 
many other possubilities that are now neglected might 
be re-mvestigated. There were then several papers 
on the types of synthesis that proceed when mixtures 
of the various substances that have been postulated 
in the primitive environment are exposed, in the 
laboratory, to efiergy sources as diverse as heat, eleo- 
tromagnetic radiation and radioactivity. These 
demonstrate, what most biochemusta have been pre- 
pared to assume, that there is no difficulty in postu- 
lating & chemically complex ‘probiotic soup’. If & 
theory of biopoesis demands the presance initially of 
any particular of chemical compound it would 
be foolhardy to y the possibility of ita synthesis. 
It 18 good to have our assumptions justified ; but the 
main value of this type of experimentation now 
seems to lie m the possibility that these syntheses 
may have industrial applications. 
The greater part of symposium was taken up 
with papers the relevance of which depended on the 
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establishment of biochemical 
uniformity: the "unrty of life! 


phase of biochemical 
selection 







evolution 


At each level of time the width of the cong represents the 
number of ways in which living or lifelike systems worked. 


The sıza of the atomic symbol is an indication of the 
contribution that element may have made to the process at the time. 


Fig. 1 


sacumption that life can only exist as a result of the 
activities of proteins, nucleic acids, high-energy 
phosphates or whatever type of compound is at the 
moment fashionable. Undoubtedly all the present- 
day organisms that have been studied contain all 
these substances ; they also contain fate, carbo- 
hydrates and so on. - In these circumstances it 
seems invidious to pick any one as the sine qua 
non of life. We are not even justified in assum- 
ing that there was any single type of substance in 
this unique position. It is just as hkely that prim- 
itive forms of life, or eobionta, made use of many 
different mechanisms, and that the mechanisms we 
see now are the end result of an immense process 
of evolution and selection. Proteins may be the most 
efficient rather than the only vehicle for living. On 
this view a detailed discussion of the contemporary 


_ metabolio behaviour of amino-acids, nucleic acids or 


proteins may have no more to do with the origins of 
life than a study of the mechanism of & cigarette 
lighter has with the origins of fire making. Extending 
this of scepticism, there 18 also no reason for the 
assumption that life has, at all epochs, been 
redominantly the affair of the carbon compounds. 
Eri, ‘atypical regions, in which elements that no 
longer play a large m quantitatively were oon- 
centrated, may have the sites of biopoesis. 
This outlook ig illustrated crudely in Fig. 1. There 
are two cones set apex to apex and the diameter of & 
cone (the abscissa) at any level of time (the ordinate). 
represents the number of different ways in which 
systems with living or lifelike properties worked. 
The lower oone represents an immense chemical 
diversity narrowing down as & result of biochemical 
selection to give & few forms of life operating on & 
more restricted group of efficient chemical mechan- 
isms. From that point on there has been httle or no 
increase in biochemical complexity but there has 


888 


been the immense increase in mo ical com- 
plexity with which we are familiar ich fossils 
give evidence. The great difficulty of discussions on 
Pe eee EI e 
eventa long before the beginning of the fossil record ; 
metaphorically, they are attempts to see through the 
apices of the double canes. 

courses are open. One is an intensification 
of geochemical studies, and if they are to be useful it 
is important that they should ‘not be conceived 
narrowly bub keep all the biopoetic possibilities in 
mind. The other is to follow the course of evolution 
backwards to seo if the apparent direction, m the 
period about which we have evidence, can be used to 
give hints about the period before that. M. Florkin 
aspects of the metabolism of 
complex molecules, and I did so for some of the 
elements. Florkin showed how often & substance that 
seems perfectly adapted for one role appears in more 
primitive organisms fillmg an entirely different one. 
Thus oxytoom exerta uterine control in mammals but 
controls water metabolism in amphibians. Further- 
moore, a8 evolution proceeds there is good evidence 
for biochemical sim: SERTA Haldane, who unfor- 
(Use) varie: Co APOE haa sendy Rua 
that the only exception to this generalization is 
protein synthesis, which seems to get more elaborate 
in the higher isms. If this is mdeed so, and if 
we follow the logic of the generalization, pease 
XU Pie o being the original essential 

of life, are a relatively recent innovation. 


The efficiency given by protems may have made _ 


them dominant. Thus it is the vertebrates that use 
them for nearly all purposes, structural as well as 
catalytic. As we descend the evolutionary scale their 
structural and protective functions are increasingly 
taken over by polysaccharides and matrices loaded 
with mmeral . The use of the elements 
suggests a similar trend. It is primitive organisms 
and not the most highly developed that have-the most 
catholic approach to biochemistry and use vangdium, 
selenium, the halogens, aluminium, silicon and so on, 
most readily. That is why I give all these elements 
an equal status with the contemporary bio-elementa 
an the base of the lower cone of Fig. 1. 

If this approach to the problems of biopoeeis is 
valid ıt follows that the most relevant contributions 
that comparative biochemistry could make would 
come from a detailed study of the most primitive 
ee ae organisms and of those organisms 

which, although able to live in an environment free 
from other metabolizing systems, nevertheless have 
extremely limited synthetic capacity. The first 
group includes such things as sporges, ferns and 
liverworts; a study of their peculiarities would 
. give us more information about the range of activities 
of which the now extinct forms of life may have been 
capable. The second group includes those sapro- 
phytic bacteria that need the most elaborate media 
for growth, for they probably have the amallest range 
of intrinsic metabolic ability and ao would give us 
information about how small & group of co-ordinated 
metabolio activities is needed to satisfy at least some 
of our sethetic requirements for a living system. It is 
unfortunate therefore that most attention was devoted 
at the symposium to viruses and autotrophic bacteria. 
The former are irrelevant because they do too little 
and only exist by courtesy of the synthetic mechan- 
isms of a highly evolved host ; the latter because they 


do too much. They are indeed able to cerry out | 
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almost all the general biochemical operations.  AIl 
these capacities could scarcely have developed 
simultaneously in an early form of life. It is more 
probable that they are a response to the competitive 
stresses of more recent times. 

Argument about evolution presents many intel- 
lectual pitfalls for the imprudent. J. D. Bernal fell 
into some of them with consequent inversion. This 
was the position in which, according to Marx 
found Hegel. Marx put Hegel on his feet and put 

ity in his debt by making the Dialectic useful ; 
I would like to perform a like service for my friend. 
In the course of making some valuable points about 
the relationships that will necessarily exist between 
particles as systems geb more complex, he erected the 
Principle of “structural conservatism or inertia” and 
resurrected L. J. Henderson’s old illusions about the 
“Fitness of the Environment’’. “Inertia” only 
amounts to the fact that, when selection has operated 
efficiently enough to give an organism mechanisms 
or structures well adapted to the circumstances in 
which it lives, any change is likely to be a change for 
the worse. This is a consequence of having achieved 
reasonable success and it obtrudes iteelf of necessity 
in the activities of organisms with a long evolutionary 
history. The concept of “Fitness” led Henderson 
towards God ; Bernal is a Materialist go it only leads 
him into trouble. The proposition is that the chemical 
and physical properties of water, carbon dioxide, eto., 
are uniquely fitted to give organisms & comfortable 
environment: and the argument seems plausible 
until we realize that that is why organisms have 
evolved with the ies we know. The environ- 
ment selects those that fib it. It is no accident that 
the environment suite proteins ; had it been different 
another group of substances would have assumed the 
dominant role that proteins have in this one. Thus 
in an environment of liquid ammonia and methane, 


VoL. 180 


~ such as is postulated by some on Jupiter, there would 


be lees need to have macromolecular catalysts, like 
proteins, because Brownian movement would not be 
jogging the catalyst’s elbow all the time. The 
reactions there on which life, if any, depends will be 
slow, but the universe does not seem to be short of 
time. If Jovial scientista are not very thoughtful 
they have probably concluded that nothing resembling 
life can exist on Earth except perhaps in the middle of 
Antarctica where the sort of molecules that evolution 
may have selected on Jupiter could be stable. The 
basic illusion is to assume that ours is the only way of 
living. 

The symposium was valuable’ because it gave an 
opportunity for discussion and produced some 
pepers with new relevant information and pointe of 
view, and some that may not have been strictly 
relevant but were sound. It also produced some 
new nonsense and some nonsense that was not even 
new; the paper by W. M. Stanley, with the modest 
title “On the Nature of Viruses, Genes and Life", 
was outstanding in the last category ; he decided that 
multipheation was an infallible index of the living or 
non-living status of a system. 

Now that the initial step has been taken, it is very 
much to be hoped that further ia will be 
held on themes related to the origins of life. They 
will produce no succinct answers to the more general 
questions; but they are essential if the problem is 
to be defined and if people working in all the different 
relevant sciences are to see the bearing that their 
work hag on it. N. W. Prams 
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OBITUARIES 


Sir John Parsons, C.B.E., F.R.S. 


Jons HunpHRT Parsons, who died on October 7, 
waa born in 1868. He was educated at the University 
of Bristol, where he won many distinctions, and at 
University College, London. In 1890 he obteined the 
B.8e. (Lond.) with honours in physiology. This 
subject remained his main interest, that 
part of it which concerned visual and cerebral 
function. 

He qualified from 8t. Batholomew’s Hospital in 
1892 with the M.B. (Lond.). In 1900 he obtained the 
B.8. (Lond.) and the F.R.C.8. Eng. In 1901 he was 
granted a British Medical Association Scholarship 
and in 1904 obtamed the D.80. (Lond.). 

Parsons decided to become an ophthalmic surgeon, 
and his first appomtment was as curator and librarian 
to the Royal London Ophthalmic (Moorfields Eye) 
Hospital. In this post he had control of the patho- 
logical laboratory and there laid the foundation 
and did the necessary research for his great work, 
“Pathology of the Eye", published during 1904-8. 
This became the standard work on this subject, and 
even to-day is a much-used work of reference. 

In due course he became surgeon to the Moorfields 
Eye Hospital and ophthalmic surgeon to University 
College ital and also for a while to the Hospital 
for Bick Children, Great Ormond Street, London. 

Parsons's private practioe was carried on at 54, 
Queen Anne Street, in the house previously occupied 
by his senior colleague, Mr. Marcus Gunn. The practice 
grew rapidly, but m spite of this and his ordinary work 
at the he continued his laboratory and 
research work. In 1903 he was Arris and Gale 
lecturer at the Royal College of Surgeons. In 1904 he 
was awarded the Middlemore Prize in ophthalmology 
and in 1907 the Nettleship Gold Medal. In 1907 he 
published a small text-book, ‘Diseases of the Eye". 
This became very popular, and its tenth edition 
appeared in 1942. 

In the last years of the First World War he was 
appointed consulting ophthalmic surgeon to the 
Army in the United Ki and was given the 
rank of colonel A.M.S., with the task of co-ordinating 
and ing the ophthalmic work of the Army. 
The result was as perfect an eye service as could be 
managed with the available resources. 

All this special knowledge was of use to various 
ministries and institutions. In 1919 he served on the 
Advisory Committee of the Air Ministry and in 1922 
at the Admiralty; at the Board of Trade on various 
subjecta—sight testa, factory lighting, prevention of 
blindness ; and on the Royal Sooiety's Committee on 
Glass Workers Cataract. In 1928-82 he was a 
member of the Medical Research Council In 1919 
he was appointed C.B.E., and in 1922 he was knighted. 

In 1919 he was president of the OE 
Engineering Society and many will remember his 
inaugural address on “ 

In 1817 the British Journal of mology was 
founded by the amalgamation of several small pub- 
lications, and Parsons became the chairman of the 
editorial board. He devoted much time to this, and 
it is due to him that this journal obtained and main- 
tained such & very high standard. He continued 
this work until his retirement from practice in 1939. 


In 1986 he was awarded the Howe Medal (United 
States), and this was a tribute to his mternational 
standing as & scientific ophthalmologist. It was during 
these years that many honours came to him—Hon. 
LL.D. Edin., Hon. D.Sc. Bristol, Fellow of University 
College, London, Fellow and president of the Royal 
Society of Medicine, president of the Ophthalmological 
Society of the United Kingdom, honorary member of 
the American Medical Association and of the Aus- 
tralian Ophthalmological Society. Then came the 
theoretical books, ‘Mind and the Nation” in 1018 
and “Introduction to the Study of Colour Vision". 
These earned him election to the Royal Society in 
1921, and in that year came the ‘Introduction to the 
Theory of Perception”, which set the seal on lus 
eminence as & philosopher and scientist. 

Parsons was & tall, thin man, very modest, rather 
shy, and he eechewed publicity. He appreciated 
economy in the use of words, and this sometimes 
made his published works difficult to follow. He was 
a shrewd judge of people, no respecter of persons 
and a mordant wit. The outstanding 
feature of his character was his intellectual honesty : 
no hypocrisy, no humbug, no attempt at placating 
people, no dubious compromises and no pretence. 
Altogether a life devoted -to science and to the 
welfare of humanity. A. Hangorp Levy 


Dr. Kathleen M. Drew 


Tan death of Dr. Kathleen M. Drew (Mrs. Wright 
Baker) on September 14 has brought to & tragically 
early close a career of distinguished and devoted 
work in phyoology in the very difficult field of the 
red algae. Moet of this work was associated with the | 

of Cryptogamic Botany in the University 
of Manchester, where she graduated in 1922, and later 
worked as a member of staff and as research fellow, 
first with Prof. W. H. Lang and later with Prof. 
O. W. Wardlaw ; she received the degree of D.Sc. of 
the University of Manchester in 1939. Dr. Drew was 
one of the earlies of the Commonwealth Research 
Fellows and spent two years in the United States, 
chiefly at the University of Californias, where some of 
her early systematic studies on the red algae oul- 
Binaed in the publication of her monograph, “A 
vision of the Genera Chaniransia, Rhodochorton, 
and Aorochasttum”’ ; in later studies of this period of 
her work, for example, on Spermothamnion and 
Plumaria, she developed the cytological techniques 
which formed a basic part of her later work. 

After her marriage with Prof. H. Wright Baker, she 
maintained and developed her interests in the red 
algae with singular success ide those of her 
very happy family life. With the publication in 1944 
in Biological Reviews of her review on the nuclear 
and somatic phases in the Florideee, she set the 
stage for the later developments in her work, where 
she made notable advances in linking morphological 
and cytological observations with oultural and 
Physiological investigations into the life-histories and 
inter-relationships in the Rhodophyceae, that moet 


attack was the identifloation of Conchocelis rosea as 
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a deep-water, shellinhabiting phase in the life- 
history of Porphyra umbilicalis, on which she waa 
preparing & further series of investigations. 

' Dr. Drews numerous publications have appeared 
in many soientifio journals. She was plannmg to 
start work on a book; and though we ahall not now 
have this wider expreamion of her views, it is indeed 
fortunate that from time to time she had written 
articles such as those which have appeared in the 
Botanical Review, Brological Reviews, P 

ology, and in the chapter which she contributed to 
the “Manual of Phycology’, which have reviewed 
the rary position ag she interpretéd it for 
the fleld which she had made so notably her own. 
She was & familar figure at ternational congreases 
and meetings, which she often attended as an invited 


Dr. Drew was much concerned with the future of 
phycology m Britain, and felt strongly the need to 
tram younger workers in this field. With this aim in 
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The Artificial Earth Satellite : 


Jodrell Bank 


Arree ihe Rusman announcement of the artificial 
Earth satellite, e arrangements were made 
, at Jodrell Bank Expermental Station (University of 

Manchester) to brmg the steerable radio telescope 
into action as a radar instrument for the detection 
of the rocket and satellite. Success was achieved on 
October 11 when both the rocket and satellte were 
located by radar. Afterwards, measurements were 
made on two frequencies, out to ranges lmited by the 
Earth's curvature. In addition to this radar work 
-with the , the radio emissions from the 
satellite have been studied with interferometric and 
pencil beam systems. It is hoped to publish a detailed 
, account of this work in the near future. 


The Schmledeberg Award: Dr. E. P. Pick 


Dere. Enszsr Perse Piox, of the Merok Institute 
for Therapeutic Research, New York, has received 
the Schmiedeberg award of the German Pharmaoo- 
logical Society for significant contributions to the 
progress of pharmacological science. Dr. Pick, who 
was born in Jaromer, Bohemia, in 1872, and graduated 
from the German University of Prague in 1806, 
starting his career as a biochemist in the laboratory 
of Franz Hofmeister at the Strassburg Phymologico— 
Chemical Institute. Here Dr. Pidk made major oon- 
tributions -to the chemistry of proteins by isolating 
and characterizmg peeudoglobulm and euglobulin, 
(now known as gamma globulin). 

In 1899 he jomed the Austrian State Serum- 
Institut in Vienna, where under Paltauf he became 
familiar with bacteriology, serology and immunology. 
It was here that, jointly with Obermeyer, Dr. Pick 
Investigated the chemical properties of antigens and 
laid the groundwork for Landsteiner’s later researches 
on blood groups. In 1911 Dr. Pick jomed Hans 
Horst Meyer's still young Experimental Pharmaoo- 
logical Institute, where he ramamed as an assistant 
until 1924, when he became profesor of pharmacology 
in the Univermty of Vienna. From 1932-38 he was 
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mind, she was one of the prime movers in the forma- 
tion in 1952 of the Britash Phycological Society and 
was its first president. The Society owes much-to 
her enthusiasm and wise guidance during ita early 
years; she was regular in her attendance at ita fleld : 
meetings, and there are many younger botanists who 
wil miss her critical and kindly help on those 
occasions. For colleagues and research students 
alike, her place can never be filled. Her work was 
characterized by outstanding mtegrity of mind and 
purpose, and unsparing devotion to the exacting 
demands of difficult techniques; and these same 
qualities gave a special value to her advice or help 
in & variety of flelds. To her research studenta, who 
came from many perta of the world, Dr. Drew was 
a stimulatmg and readily socesaible supervisor, as 
keenly critical of their work as she was of her own; 
and all of them ‘will have grateful memories of her 
kindly hosprtality and sympathetio friendship. 
Mary CALDHR 
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dean of the Vienna Medical Faculty and chief of the 
Austrian. Federal Pharmacologital Drug Research 
In 1939 Dr. Pick joined the Merck Institute for 
Therapeutic Research, which enabled him ‘to con- 
tinue his scientific research at ita laboratories in 
Rahway, New Jersey. To-day, at eighty-five years 
of age, he continues as a consultant to the Institute, 
travelling twice a week to ita laboratories to oon- 
tmue his researches, which at present relate to the 
effect of vitamin B,, on cholinesterase. During this 
period he haa also been clinical professor of pharmaco- 
logy at the College of Physicians and Surgeons, 
Columbia University, New York City, and associate 
pharmaoologis& at the Mount Sinai Hospital, New 
York. Dr. Pick has made fundamental contributions . 
to research problems in a variety of fielde, including 
the fractionation of proteins, mechaniam of shock 
(‘Lebersperre’), and the site of action of hypnotics 
in the brain. 
Edmund Davy, F.R.S. (1785-1857) ; 
Epxuxp Davy, who died one hundred years ago 
on November 5, 1857, made many original con- 
tributions to chemistry, but his fame has been 
completely overshadowed by that of his cousin, Bir 
Humphry Davy. He was born in 1785 at Penzance, 
where he received his early education. In 1804, 
through the influence of his cousin, who waa the first 
professor of chemistry and director of the laboratory 
at the Royal Institution, he was appointed operator 
and aesistant in the chemical laboratory. The 
director’s laboratory book on September 13, 1809, 
contains this éniry: ‘The laboratory must be 
cleaned every morning... . I$ is... the duty of 
Mr. E. Davy to see that it 1s done and to take care 
of and keep m order the apparatus”. In 1818 Edmund 
became professor of chemistry at the Royal Oork 
Institution, and in 1825 he was elected to the chair 
of chemistry at the Royal Dublin Society. His 
scientific merits were i when on retiring 
after thirty years he was awarded his whole salary. 
His honours included fellowship of the Royal Society 
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and honorary membership of the Société Française 
Statistique Universelle. An enthusiastic advocate of 
the extension of scientific knowledge, he founded pop- 
ular lectures in most of the provinces of Ireland. He 
was interested in the application of chemistry to agrı- 
culture and wrote “An Kasay on the use of Peat or 
Turf, as & means of promoting the Publio Health, 
and the Agriculture, of the United Kingdom” (18650). 
Among his original work in organio chemistry may 
be mentioned early experiments on oxymuriatie acid 
in 1811 &nd' his discovery in 1836 of a hydrocarbon 
with the molecular formula O,H,. Acetylene was 
obtained synthetically in 1862 by Marcel Berthelot. 
In & letter dated January 18, 1817, Bir Humphry 
Davy wrote that he had received the credit for his 
oousin's process of improving breed by magnesia. 
Edmund Davy died at Kimmage Lodge, County 
Dublin, at the age of seventy-two. 
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Biophysics Research at King’s College, London 

THs Universtty of London (King's College) haa 
accepted a grant from the Rockefeller Foundation of 
121,000 dollars, to be used over the next three years 
for research m biophysics under the general direction 
of Prof. J. T. Randall "The new grant marks the 
continuation of the Foundation’s support for this 
feld of research at King’s College initiated in 1947. 
Thé grant is a recognition of the increasing importance 
of the contribution. of biophysics to the fundamental 
understanding of biological processes and to the 
scientific besis of medicine. During the past ten 
years the Wheetstone Laboratory at King’s College 
has made outstanding contributions! to our know- 
ledge of the nucleic acid of the cell (DNA) under Dr. 
M. H. F. Wilkins, who is deputy director of the 
Biophysics Research Unit; and Prof. Randall’s own 
group has led the way to the solution of the structure 
of the collagen of connective tiasues and ita fibro- 
genems. Dr. Jean Hanson’s studies (in collaboration 
with Dr. Hugh Huxley at University College, London) 
of muscle structure have developed new ons 
of the mechanism, of contraction (see Nature, 173, 973; 
1954). Dr. D. M. MacKay has recently been engaged 

on. problems of visual perception (see Nature, October 
' 26, p. 849) which may well be of olinical value and 
are expected to add to existing knowledge of the 
working of the cerebral cortex. The Foundation’s 
new grant will be used to maintain and amplify the 
effort in all these fields of research, which have a 
fucdsczentel pear. on: Berane! E ERO OE 
medicine. 


Royal Soclety of Arts Endowed Prizes 


Tum followmg awards Have been made by the” 
Royal Society of Arts as a result of ite offer of 
Endowed Prizes for 1957: Howard Prize of £50 for 
a treatise on some t of the subject of motive 
agents to Mr. A. E. Johnson, of East Kilbride, 
Lanarkshire, for his work on "Turbine Disks for Jet 
Propulsion Unite: an acoount of Work of the Disk 
Panel of the Ministry of Supply, Gas Turbine Col- 
laboration Committee, during the years 1941-40” ; 
Fothergill Prize of £20 for fire prevention or 
fire-fighting to Mr. P. B. Smith, of Ohapel-en- 
le-Frith, Cheshire, for his essay “A New Method 
of 8 Fires in Mines”. In the opinion 
of the judge, this entry records the most novel 
suggestion that has appeared for a number of 
years. 
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Expanslon of the lmperlal College of Science 
and Technology 


Tus number of studenta at the Imperial College 
of Seienoe and Technology has risen by 235 since 
last year and now stands at 2,450. Since the College’s 
expansion. was started in 1953 the number 
of students has increased by 800. The rector, Dr. 
R. P. Linstead, speaking at the Odllege’s Com- 
memoration Day ceremony held in the Royal Albert 
Hall on October 24, ssid that fifteen new profeesor- 
ships and readerships in the University of London 
have been established and filled at the 
College in the past twelve months. Plans for new 
halls of residence are well advanced; approval has 
been received for the clearance of existing derelict 

ies on the south, east and part of the north 
sides of the Princes Gardens site to make way for 
the new halls (Nature, 178, 613; 1957), among which 
is to be Weeks Hall, for which a gift of £150,000 by 
Mesers. Vickers, Lid., was announced in March. 


Festival of Films In the Service of Industry 


THE award in the “Films for Use in 
Schools” section of this Festival, recently held in 
Harrogate, was won by “Mirror in the Sky’’—a film 
intended to stimulate scientific teres’ among pupils 
of the middle-school age group. ‘Mirror in the Sky” 
was sponsored jointly by Mullard, Ltd, and the 
Educational Foundation for Visual Aide, and pro- 
duced by Realist Film Unit, Ltd. It is part of the 
United Kingdom’s contribution to series of modern 
science films being produced by countries of Western 
pe ee The subject is the ionosphere and 

in radio communication; the work 
df Hie deal Appleton in neovina that oxistenco oF 
the second, higher atmospheric layer which bears his 
name is outlined. 


Exhibition of New University Architecture 


An exhibition of examples of new university 
building, admission free, will be held m the Chan- 
cellor’s Hall, Senate House, University of London, 
during November 2-15. More than £12 million a 
year is at present being spent on a programme of 
reconstruction of universities in the United Kingdom, 
and it 1 of great importance that the new buildings 
should have lasting architectural merit and make & 
visual contribution to the education of students who 
live and work in them. The exhibition, which oon- 
sists of photographs, plans and origmal drawings of 
university buildings in Britain and overseas, i8 
roughly divided-into sections dealmg with lay-out. 
science bui and residential areas. At the end 
of the exhibition the scale is brought down to 
individual objects that explain in & more tangible 
way the standard of quality that should obtain 
throughout universities. The exhibition, which has 
been arranged by the Unrversity Architecture 
Exhibitions Committee with the support of the Arta 
Counoil of Great Britain, will later visit the following 
university cities: Oxford (November 25—December 
10), Cambridge (January), Birmingham (February), 
and Leeds (March). 


“From Coal to Coke” 


Ix the Sixth Coal Science Lecture, organized by 
the British Coal Utilization Research ~Association, 
and given at the Institution of Civil Engineers on 
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October 16, M. Cheradame (of the Centre d'Etudes et 
Recherches dea Charbonnages de France) gave an 
insight into some of the problems affecting the 
production of coke in Franoe, and described the 
researches which his organization had undertaken in 
an effort to solve them. For many years the French 
have found it difficult to use certain of their indigenous 
coals to produce a coke surtable for the blast furnace. 
Henoe, & major task facing the research organization 
of the nationalized French coal mdustry has been 
the investigation of means for producing a good 

iom] coke from the highly swelling coals of 
the Lorraine, where most of Franoe's iron ore occurs. 
M. Oheradame recalled that early research into coke- 
making was largely of an empirical kind. Binoe 1950, 
however, basio researches carried out at the Verneuil 
Laboratories had been supplemented by practical 
testa on full-scale ovens erected for the purpose at 


- Marienau in the Lorraine ooel fleld. In M. Ohera- 


dame’s view, three main ideas would dominate future 
research on ooking. These were, first, that the 
chemical use of hard coal in the form of metal- 
lurgical coke was advantageous and should be 


developed; second, that anthracite and, more: 


generally, smokeless fuels should be used for solid 
fuel domestic heating; and third, that the range of 
coals which could be coked in many 
countries, to too small a proportion of coal output 
and should be extended. 


World Directory of Crystallographers 


Tma Philips Laboratones of Irvington-on-Hudson 
have recently published a “World Directory of 
Crystallographers" compiled by Dr. W. Parrish. Ib 
lists the names, titles, places of graduate study, 
addresses and fields of interest of 2,260 orystallo- 
graphers in fifty-four countries; & preface includes 
a brief statistical analysis of this information. Much 
credit is due to Dr. Parrish for his initiative and 
industry. m preparing this work, and to Messrs. 
Philips for their encouragement and generous oon- 
tribution to editorial and clerical expenses. Inevitably 
the first edition suffers from omissions and other 
shortcomings, but it is satisfactory to learn that if 
support is adequate the Directory will be published 
at regular intervals by the International Union of 
Crystallography. Oopies may be obtamed at a price 
of 1-50 dollars poet paid from Polyorystal Book 
Service, 84 Livingston Street, Brooklyn 1, New 
York. 


Philips Gas Refrigerating Machine 


Tum new Philips P.W.7000 gas refrigerating 
machine ıs now available (of. Nature, 176, 028; 
1955). It w a compact, electrically driven, aingle- 
cylinder unit, capable of producing five litres of 
liquid air or liquid nitrogen an hour within 15 min. 
of starting up. The design of the equipment is 
unique in that the gas to be liquefied, does not undergo 
compression or pass through any working parts ; by 


gases which will liquefy at above — 200° C., and 
temperatures of — 80° C. to — 200° C. can be 
achieved in e single stage. Under normal conditions, 
the machme requires only an hour for defrosting and 
draming of the freezer after 16-20 hr. production. 
Moisture and carbon dioxide are removed simply by 


freezing. 
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Acceleration of Life-cycle of Southern Pine 


AN important advance in scientific forestry may 
be marked by experiments at the Oalifornia Institute 
of Technology in which the life-cycle of pine trees 
has been accelerated more than five-fold. In the 
Earhart Plant Laboratory, seedlings of the southern 
pine, the most important pulp wood ın 
the United States, have flowered (produced cones) in 
a period of only years. In the forest, this process 
takes 12-15 years. Selected seeds from mngle trees 
of the southern pine were planted in the Earhart 
Laboratory, where various climatic conditions can be 
reproduced and controlled. Some of the seeds were 
placed m conditions of contmuous summer, so that 
the seedlmgs grew rapidly. Some were planted under 
conditions of alternate winter and simmer, so that 
several yearly growth cycles were completed in each 
12-month period. Finally, some of the trees were 
first grown to large size in continuous summer, then 
given a long winter period of dormancy before being 
returned to summer conditions in which they resumed. 
their growth. Two years after the seeds ware planted, 
this third group of trees produced three female 
flowers, or cones. This is believed to be the 
first deliberate induction of flowering in a pine tree. 
The fact that cones have been produced in the 
southern pine in two years instead of the usual 12-15 
years means that it may now be possible to hybridize 
the trees through repeated generations in the time- 
span of a single human generation. This will greatly 

up the breeding of trees for faster growth, for 
wood, for reaistance to diseases and pests, and 
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' for growth in climates where they do not now grow. 


Pink Shrimps and Red Prawns 


Since the War, prawns of the genus Pandalus have 
been increasing in commercial importance. Harher 
in the century they were scarcely fished, mnoe the 
major grounds of most species of this genus lie in deep 
water, but modern boats and tackle have made their 
exploitation feamble. Recently, two important works 
on the biology and fishery of species of Pandalus have 
appeared. Both species, ike most but not all of the 
species of Pandaloidea which have been investigated, 
are protandrio hermaphrodites, but whereas in P. 
borealis all mdividuals apparently reverse sex from 
male to female (a fact which has been attracting some 

studies recently), in P. montagus (Fish. 
Invest., Lond., Ber. 2, 21, No. 4; 1957) Mistakidis has 
shown that there is a proportion, about 30 per cent, 
which are primary females, showing no sex reversal. 
P. montagw is unusual too in inhabiting, durmg part 
of the yeer, shallow inshore waters, in the Thames 
Estuary and Morecambe Bay, so that the fishery is of 
long standmg. The fishery for P. borealw, on the 
contrary, is recent and rapidly expanding, and 
Horsted and Smidt have presented an extensive study 
of the actual and potential fishery in Greenland waters, 
with accounts of the natural history of the prawn and 
of the fishing grounds in Greenland (Medd. Komm. 
Havundersog., Kbh., New Ber., 1, No. 11; 19568). 


Exhibition of Nature Photography 


Tus Royal Photographio Boarety'8 annual autumn 
Exhibition of Nature Photography will be opened 
at 16 Princes Gate, London, 8.W.7, at 4 p.m. on 
November 28 by Mr. David Attenborough. It will 
be open -to the public during November 20- 
December 20 (not Sundays). The Exhibition will 
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consist of prinia, ies and stereoscopic 
work, in monochrome and colour. A special feature 
of this year's Exhibition will be a panel of printa by 
Mr. Oliver Pike, an honorary Fellow of the Society, 
who this year has reached his oightieth year and his 
fiftieth year of membership of the Society. After 
the London showing, the whole Exhibition is 
to go to Exeter, where it will be shown during 
January 6-February 1, in the Royal Albert Mem- 
orial Museum. 


Plant Breeders’ Rights 


A JOINT announcement by the agricultural depart- 
ments in the United Kmgdom says that the Com- 
mittee on Transactions in Seeds, which is inquiring 
into the rights and remuneration of breeders of new 
varieties of plante, 1s prepared to receive written 
evidence and views on the subject of the inquiry. 
These should be addressed to the of the 
Committee, 1/8 St. Andrew’s Place, Regent’s Park, 
London, N.W.1, to reach him before December 31. 
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University News : Queen's University, Belfast 


Da. H. B. Hnuwanmsr, reader in organic chemistry 
at King’s College, London, has been appointed to the 
chair of organic chemistry at the Queen's University, 
Belfast, m succession to Prof. R. A. Raphael. 


London 


Deze. P. T. Marrsaws, lecturer in the University of 
Birmingham, has been appointed to the University 
readership in applied mathematios tenable at the 
Imperial Oollege of Science and Technology. 


Sheffleld 
Tma followmg appointments in the University of 
Sheffield are announced : P. H. Blundell, as director 


Russell Brown, as lecturer im electrical engineering. 
The following appointments to fellowships have also 
been made: O. J. Edmonds, to the Boots research 
fellowahip for work in the Department of Pharmaco- 
logy and Therapeutics ; D. J. Williams, to the O. H. 
Desch research fellowship in metallurgy; and P. L. 

to the John Stokes research fellowship to 
be held in the Department of Physiology. 


Announcements 


Mx. E. J. MANN, formerly assistant director of the 
Commonwealth Bureau of Dairy Science and Tech- 
nology, has been appointed director of the Bureau. 
He succeeds Mr. A. W. Marsden, who left the Bureau 
in July 1957 in order to take up his new appointment 
as organizing secretary of the Fifteenth International 


Dairy Congress. 


Tom Reith Lectures for 1957, entitled ‘Russia, 
the Atom and the West”, will be given by George F. 
‘Kennan, eor of history at the Institute for 
Advanced Study m Princeton and leading American 
historian of Soviet Russia. This is the first time the 
Reith Lectures have dealt with the immediate 
problems of international relations. The lectures will 
be broadcast on succeamve Sunday evenings in the 
B.B.O. Home Service at 9.16 p.m. The first is on 
November 10. 2 
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A BANQUHT to celebrate the golden jubilee of the 
Royal Oollege of Surgeons of England will be held at 
Lincoln’s Inn Fields, W.0.2, on November 12. 
H.R.H. the Duke of Edinburgh will be present. 


A XNHTING, organized jointly by the Acoustica 
Group of the Physical Society and the North- 
Eastern Branch of the Institute of Physica, is to be 

held at Newcastle on Tyne during November 15-16 
Further information 
can. be obtained from the Secretary, Physical Society, 
] Lowther Gardens, Prince Oonsort Road, London, 
8.W.7. 


A SYMPOSIUM on ‘Vacancies and other Point 
Defects in Metals and Alloys” is being arranged by 
the Metals Physics Committee of the Institute of 
Metals to be held at Harwell durmg December 9-10. 
Further mformation can be obtained from the 
Secretary, Institute of Metals, 17 Belgrave Square, 
London, 8.W.1. 


A TwO-DAY meeting on water pollution in the iron 
and steel industry will be held by the Iron and Steel 
Engineers Group at Church House, Westminster, 
London, 8.W.1, during December 11-12. The 
meeting will be open to all those mterested whether 
they are members of the Iron and Steel Institute or 
the Iron and Steel Engmeers Group or not. 


A ooxFERHNON on ‘The Band Theory of Metals 
and the Structure of the Fermi Surface’, organized 
by the Physical Society, will be held at the Imperial 
College of Science and Technology, London, during 
December 19-20. There will be four sessions on: 
theoretical aspects of the band structure of metals ; 

resulta related to band structure ; 
experimental examination of the Fermi surface ; and 
the Fermi surface and related topics. There will be 
a limited amount of accommodation available. Non- 
members may attend the conference on payment of 
a fee of one guinea. All inquiries should be addressed 
to the Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, 8.W.7, marked for the 
attention of Miss Miles. 


A CONFHEHNOB, organized by the Institute of Fuel, 
on “Science in the Use of Coal" will be held in 
Sheffleld during April 15-17, 1958. There will be 
Sir sessions: "Physics and Ohemistry of Ocal’; 


“Coal ion and B “Coal Carbon- 
ization”; “Combustion and i non”; “Re- 
activity of Cokes and Chars’; ‘‘ General Dis- 
cussion”. Brief opening surveys will be presented 


at the first five sessions. Advance copies of these 
will be supplied to authors who intend to submit 
communications. Further information can be 
obtained from the Secretary, Institute of Fuel, 
18 Devonshire Street, Portland Place, London, W.1. 


EnnRATUM. Dr. E. Mendelasohn writes: “My 
attention has been directed to the fact that in my 
article on the Russian Low Temperature Conference 
(Nature, 180, 460; 1957) I omitted to mention that 
two observers, one from Poland and one from Hun- 
gary, had also attended. They were not low tem- 
perature physicists but hoped to initiate this type of 
work in their respective countries. Omitting their 
presence from the hst of foreign visitors may give 
rise to the misinterpretation that I have considered 
their countries as parts of the U.8.8.R.”. 
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INTERNATIONAL CO-OPERATION IN MARINE RESEARCH 


MESS science is growing in usefulness and 
begins to attract more support from inter- 
national as well as national authorities. 

Unesco initiated & Marine Sciences Programme in 
1955 with the establishment of an International 
Advisory Committee on Marine Boienoes chosen from 
countries in all parie of the world to all 
aspeote of the subject. The main object of the pro- 
gramme is $o cultivate interesi in the oceans, par- 
ticularly in countries where scientists are not being 
very active about them, and while this work takes 
shape limited funds are available from time to time 
to stunulate international or regional co-operation in 
work likely to increase world interest and to make 
the early stages of the work more effective. , 

The advisory committee tries to hold its meetings 
in countries where there is a small nucleus of marine 
scientists ready to take advantage of the influx to 
discuss work being done in the region, and symposia 
on regional problema are arranged. One of the most 
direct methods of achieving the educational and oul- 
tural aims is to provide visiting lecturers and travel- 
ling fellowships. Short courses have been held at 
suitable laboratories, for example, a three-weeks 
course in planktology at Nhatrang in 1956, and more 
ambitious schemes are being planned. 

While these plans are taking shape, grants have 
been made to & number of arranged by 
organizations such as the Association of Physical 
Oceanography and the International Council for the 
Exploration of the Sea on the moet prominent topics 
of the day. They have included symposia on ocean 
circulation and on the measurement of primary pro- 
ductivity in the ocean. The Association of Physical 
Oceanography has been granted a useful sum to 
facilitate participation by Norway in a joint operation 
with the United Kingdom and United States to 
develop and use techniques for measuring deep 
currents in mid-Atlantic Ocean. Another sum is 
being used to help scientists from Australia, New Zee- 
land and New Caledonia to lay the foundations for a 
study of the surface currents and water circulation in 
the south-east Paciflo Ocean and the Tasman Sea. 

Unesco is also organizing practical study of the 
feasibility of joint ownership of research vessels by 
groups of countries. This seems wo be the only 
answer to the growing oost of maintaining ocean- 
going research ships. Sooner or, later ib must be 
done, and the possibility of & trial venture in the 
Indian Ocean is being explored. Further tasks havo 
been the assembly of advice and material from com- 
petent organisations and scientists on the oceano- 
graphio problems bearing on sea and ocean disposal 
of atomic wastes, and a similar assessment of the 
scientific considerations relating to mternational laws 
deeigned^to govern continental shelves. 

Unesco is an ideal organization for cultivating 
enthusiasm in subjects of educational and. cultural 
value, and the liberal study of the oceans 1s as good 
& disciplme as any. There is no better fleld in which 
to promote mixing of ideas and free exchange of 
views, and the headquarters and area offices of 
Unesco know how to go about it. 

-` The International Oounsil of Scientific Unions, to 
which Unesco makes a large annual grant, 1s just aa 
suitable for advanoing research atehigher levels. It 
encourages and co-ordinates activitaes of the mter- 


national scientific unions and furthers common effort 
in subjects inadequately covered by existing arrange- 
menis. 

The International Council of Scientific Unions has 

to the needs of marine science by setting 

up a Special Committee on Ooeanio which 
met for the first time in Woods Hole hio 
Institution, Woods Hole, Mass., during August 28—80. 
The following were present: Dr. A. Bruun (Den- 
mark), Dr. G. Bohnecke (Germany), Odr. R. A. 
Capurro (Argentina), Dr. G. E. R. Deacon (United 
ingdom), Dr. M. N. Hill (United Kingdom), Dr. 
O. O'D. Iselin (United States), Dr. N. B. Marshall 
(United Kingdom), Dr. Y. Miyake (Japan), Prof. H. 
Mosby (Norway), Dr. N. W. Rakestraw (United 
States), Dr. R. Revelle (United States), Prof. Steemann 
Nielsen (Denmark) and Prof. L. Zenkevitch (U.8.8.R.). 
Prof. Y. Le Grand (France) and Dr. N. K. Pannikar 
(India) were unable to attend. Two days were spent 

i ing outstanding problems in all aspects of the 
subject with the purpose of finding which could be 
most helped by planned co-operation between many 
Tegretted the absence of one specialist or another, ib 
was te, with some timely reinforcement from 
the Woods Hole Laboratory and ita wealth of visiting 
scientists, o make the oocasion a memorable one. 

The outcome was a general agreement that there 
ig a real need for international collaboration in 
studying the deep oceans, Theoretical studies and 
the deve of new techniques are likely to 
succeed well enough in individual laboratories and in 
co-operative effort between major institutions bord: 
ering on common ocean areas and having joint 
interests, bub the task of sending expeditions to 
distant perte of the ocean, even to areas which promise 
the best conditions for studying basio problems, 
becomes increasingly difficult for any country. We 
know something of every ocean, but there are large 
fairly blank areas where modern ideas and methods 
are not likely to be applied until the coat and efforts 
are widely shared. 

Among the new techniques which should be used 
are: (I) measurement of salinity of the deep and 
bottom waters with the new order of precision made 
possible by electrical conductivity measuraments ; 
(2) direct measurement of the deep currents with 
free-drifting floats or moored current meters; (8) use: 
of the distribution of naturally occurring radioactive 
substances as indicators of circulation and mixmg ; 
(4) quantitative biological, chemical and physical 
studies of the sediments; (5) measurement of heat 
flow from the earth to the water; (6) studies of the 
carbon dioxide content and the between 
ocean and atmosphere. The well-tried methods so far 
used in biological studies must algo be supplemented 
by ‘recent photographic and acoustic techniques. 
Theee and other advances that can be 
durmg tbe next few years require the use of ships 
fitted for deep-sea exploration. This is the most 
expensrve kind of’ oceanographic research, and an 
adequate programme is beyond the resources’ of any 
one country. i 

. The Special Committee on Oceanic Research judged 
that the best way to start is to devote the next two 
or three years to organized attempta by working 
groups to review the special problems that will be 
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tackled, to widen the acceptance and use of promising 
techniques and to fill gaps so far as possible. By the 
end, of this preparatory period it should be possible 
to gather sufficient ahip-time and funds together to 
make a combined assault on one of the least-known 
and most promising areas. The Indian Ocean was 
thought to fill this requirement. Its submarine 
topography and water circulation are nob very well 
known ; +he complete reversal of wind in two halves 
of the year affords a unique opportunity for studying 
how quickly the currents and water layers respond 
to wind changes, and there is much biological and 
geological work to be done. 

Such & programme cannot be carried oub without 
enthusiastic support of existing national and inter- 
national organizations, and fairly immediate practical 
aims must be urged as well as long-term need for 
better ing of the ooeans. One growing 
need is for a better appreciation of the effect of using 
the oceans as a receptacle for the waste products of 
industry. Even now we need to know what effects 
the water oirculation and the migrations of marine 
animals are likely to have on the transport of radio- 
active material deposited in the ocean. We no longer 
look on the oceans as infinite and readily available 
sources of food, but we are more and more conscious 
that better understanding of their physics and biology 
will be a great help to the successful use of their tap- 
ped and untapped resources. The study of climate and 
weather has also advanced to the stage where it begins 
to need more understanding of the circulation of heat in 
the oceans and their interchanges with the a&moephere. 

The idea of making a start in the Indian Ocean.is 
likely $0 receive the approval of most international 
authorities interested in the oceans. Unesco will 
have opportunities to arrange the training of scientista 
from oountries around the Indian Ooean, and to 
make the possibilities known to more countries. The 
Food and Agriculture Organization is very interested 
in the striking fluctuations in the fisheries in the 
northern of the Ooean, and their effect on the 
local po tions. The scientific unions will recognize 
the value of new and widespread measurements to 
basic aa well as to the regional problems. 

The idea will not go unchallenged. There are not 
many oceanographers, and they are not likely to 
welcome new obligations. It was not easy for oceano- 
graphy to take part in the International Geophysical 
Year. The scheme that is gradually being formulated 
is, however, & reasonable plan, with plenty of en- 
couragemens for individual effort and inter-laboratory 
collaboratéion, as well as measures for i 
co-operation on a larger scale than can be achi 
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without special ization. The plan is also 
arranged to take fall advantage of the knowledge 
and i of existing organizations such as the 


scientific unions, which aré mainly concerned with 
basio studies of particular aspects of the subject, and 
the regional associations such as the International 
Council for the loration of the Sea, the Pacific 
Science Council, others, which grow m importance 
but are Prid concerned with regional problems. 
One of fears most expressed is that there is too 
much overlapping between all the new and old 
interests, and too many conferences. As the subject 
grows we must work for some unification, but it is 
only fair to admit that there has been so far no forum 
4n which specialsts in all aspects of the subject meet 


together, and we already see growing enthusiasm and 


Aharing of responsibilities. G. E. R. DBACON 
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THE TECHNICAL ASSISTANCE 
BOARD 
REPORT FOR 1956 


HE annual report of the Technical Assistance 

Board for 1956* to the Economic and Social 
Council of the United Nations records that a higher 
initial earmarking of funds for the participatmg 
organizations and the secretariat—up to 
cent of the approved programme, compared 
only -56 and 71 per cent, respectively, in 1954 
and 1955—with consequent smoother mplementation 
of the programme, was possible; also that 98 per 
cent of the programme was delivered to the centres 
requesting assistance during the year. Of the 25-3 


“million dollars expanded on field operations during 


1956, 18 per cent was for the 2,128 fellowships, 
including study grants awarded, for which 88 ooun- 
tries served aa hoste ; 13 per cent on equipment and 
supplies for traming and demonstration; and the 

ining 69 per cent to finance the 2,346 experta 
supplied. These were drawn from sixty-seven 
nationalities, and despite difficulties m recruitment 
in certain specialized fields, this total is 288 higher 
than in 1955; the professional standard was main- 
tained at a high average level, although there are 
indications that the Expanded Programme does not 
offer conditions of service adequate to attract men 
and women of the quality desired m the absence of 
idealistic motives. 

Technical ‘ assistance was provided in fifty-six 
sovereign States and in forty-seven dependent 
territories ; but soundly based for technical 
assistance greatly exceed in volume the possibilities 
of meeting them, and the report suggests that even 
if increased resources become available it may be 
wise to concentrate on the neediest countries and 
territories. Some adjustments in the geographical 
distribution have already.been made: in 1954, Viet- 
Nam, Cambodia, Laos, Sudan, Tunisia, Morocco and 
Expanded Programme amounting to 240,000 dollars ; 
in 1850 they received 780,000 dollars, and for 1957 
it will be about 1-5 million dollara. In many of the 
leas-developed countries, requesta for assistance place 
increasing emphasis on the development of adminis- 
trative and technical services. The ability of a 
country to develop its resources and to take full 
advantage of technical assistance depends largely on 
the stage of development of ite government and 
administration, and moreasing attention is hkely to 
be given to this aspect as the resources of the pro- 

expend. 

The Technical Assistance Board is examining the 
high proportion of continuing projecta—915 out of 
the 1,834 projecta in operation in 1956 were started 
in 1985 or earlier—with reference to the possibility 
that the programme as a whole is becoming ngid. 
The continuing p ecoounted for 86 per 
cent of the expenditure on the fleld-programme, but 
this was largely due to the overlapping of programme - 
years, although there are & few genuine long-term 
projecte. Nevertheless, the chapter on evaluation of 
the pro introduced this year is intended 
to be & regular feature of future annual reporte, and 
it is hoped that governments will co-operate in pro- 
Annual Report of the Board for 1066. Pp. 
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viding the material on which an effective annual 


.review can be based. The number of pledged con- 
tributions again increased : for 1956, seventy-seven 
countries pledged 28-8 million dollars, and for 1957 
some eighty countries have already promised about 
80-8 million dollars. Nevertheless, as already noted, 
the financial resources fall far short of what is required 
bo meet the demand, and financial uncertainty still 
hampers orderly planning. It would be difficuls to 
over-estimate the gain for the Expanded Programme 
if the Board and Participating Organizations could 
reasonably count on the expansion of its resources 
over the next flve years to the 50 million dollars a 
year envisaged. 

In evaluating the programme, the report this year 
emphasizes the i effectiveness of co-ordina- 
tion between the Expanded Programme and other 
multilateral and bilateral programmes in fhe assisted 
countries, and the recipient countries were also agreed 
as to the value of the contribution made to their 
national development, and that had more funds been 
available the three types of assistance—experta, 
fellowships and i uld have been oom- 
bined more effectively to produce a better balanced 
economy. With few exceptions, the international 
experts proved not only technically oo but 
able also to aoclimatize themselves qui and to 
collaborate effectively. Of the 530 holders 
in some eighteen countries, all but 6 per cent now 
occupy positions where their training oen be put to 


effective use ; and although many had fairly recently - 


returned, 45 per cant were already occupying positions 
of greater ility. The Board was also satisfied. 
that all the equipment and supplies provided under 


appendixes, is occupied by accounts of some projecta 
in operation in 1956. Many of these are of real 
interest to the scientist and technologist, but only a 
few can be selected to illustrate what is being done. 
In view of the direct relation between the develop- 
ment of potato blight and the meteorological environ- 
ment of the growing crops, the Government of Chile 
requested help from the World Meteorological Organ. 
ization to apply meteorological science to the control 
of potato blight in particular and to other problams 
of agriculture, and an expert from the Meteorological 
Service of Ireland was assigned to advise the 
Government. While the main purpose of the Chilean 
authorities was to lay the foundations for an i 
service on the application of fungicides, it also sought 
answers to other questions on the relation between 
blight ànd weather conditions and the areas suitable 
for testing or growing seed potatoes. Partial answers 
were provided to these questions which can be 
amplified and confirmed when more complete data on 
weather and the incidence of disease are available, 
criteria used in Ireland for detecting and forecasting 
blight weather proving equally applicable in Chile, 
and the Chilean authorities are setting up & network 
of agro-meteorological stations at their e agricultural 
experimental farms. 

At the request of the East Africa High Oommiasion 
a mission of two meteorological experte was appointed 
to investigate the meteorological factors in the control 
of the desert locust and advise on the application of 
meteorological science to that end. Excellent pro- 
gress is being made in a detailed and critical synoptic 
analysis of locusb events in co-operation with all the 
meteorological services concerned, as well as in 
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collaboration with the Anti-Locus} Research Centre 
in London. A Unesco mission on arid-zone research 
at Recife in Brazil has led to many other requests 
for such assistance, including a geological and hydro- 
geological study for a dam on the River Paraguay 
and the creation of a diploma in hydrogeological 
studies at the School at Recife. The 
establishment of a forest research laboratory for the 
Philippines, assistance in vocational and technical 
education in Turkey which led to the production of 
a flve-year-plan for the vocational and technical 
education of men and boys, assistance given to 
Indian industry in the improvement of efficiency 
and productivity, the development of civil aviation 
services in Indonesia, technical as well as 
assistance to civil aviation in Salvador, the eradica- 
tion of malaria in Mexico and tuberculosis surveys 
in Africa are other projects briefly described in the 
report which can only be mentioned. 
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THE NUFFIELD FOUNDATION 


REPORT FOR 1956-57 


HE wide range of the projecte which the Nuffield 

Foundation supports is once again illustrated by 
the twelfth report of the Foundation, which covers 
the year ended March 81, 1957. The introduction 
to the report reiterates that the Foundation’s aim is 
to assist promising work which for some reason is not 
attracting support from elsewhere and, after enum- 
erating various purposes which the policy of the 
Foundation does not allow it to assist, pointe out 
that the Foundation subscribes to the view that the 
pursuit of new knowledge is as much the duty of 4 
University ga is the dissemination of existing know- 

. Accordingly, the Foundation does not feel 
called to assist the everyday investigational work of 
& university department. 
Of the grants for science in the United 
those for biological research, which totalled £54,545, 
included two further grants of £725 and £2,500 to 


- Dr. Dorothy Crowfoot Hodgkin's unit in the Lab- 


£5,000 in supporb of work in ihe Deperiment at 
Zoology, Liverpool, on thd initial causes of mucosal. 
in patients with peptio uloer and on the 
evolution of mimicry in polymorphic butterflies 
with a view of showing how much the effect of*major 
genes can be modified as a result of the evolution 
of & new gene-complex by natural selection; a 
further grant of £14,000 Vill ucc Er E 
of the two unite in the Department of 
Comparative Anatomy, Oxford, working on re 
in wild populations, industrial melanism, analysis of 
the causation of behaviour (with emphasis on sensory 
perception prior to learning and on motivation), 
the survival value of various anti-predator devices 
and adaptive radiation in evolution ; £7,400 dver three 
youm in support of Prof. H. E. Street's work at the 
University Oollege of Swansea on the nutrition and 
metaboliam of excised root cultures ; and £2,000 over 
three years to the University of Durham for work on 
the hatching mechanism of the potato-root eelworm. 
at the Lister Institute of Preventive Medicine has 
been renewed for a further five years at the rate of 
£3,000 & year. Other grante for scientific research 
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include £1,185 to Dr. N. R. Hanson to enable him to 
write a book, ‘The Positron: a Ohapter in the 
History of Ideas”, illuminating the interplay of 
theory and observation at the frontiers of scientific’ 
discovery as shown in the discovery of the positive 
electron, and an additional £2,000 to the Research 
Laboratory for Archwology, Oxford, towards increases 
in expenditure durifg 1956-57. 

Of the £125,000 allocated for technology, the 
largest grant is £3,800 over two years for an investiga- 
tion—into the effectiveness of existing experiments in 
removing hindrances to the application of science— 
which the Science and Industry Committee, formed 
jomtly by the Royal Society of Arts, the British 
Association and the Nuffield Foundation, now pro- 


Cambridge, another grant of £400 was made to 
the same for a further i 
course to study the application in '& different environ- 
ment of techniques developed for training graduate 
engineers for junior executive posts and to experiment 
with a technique of examining the relations within a 
group of managers, while a grant of £1,000 a year for 
three years was offered to the Borough Polytechnic 
for research scholarships in food chemistry. 

In the fleld of medicine, the Foundation, with the 
help of the Oliver Bird Fund, contmued to concentrate 
its support of research in rheumatiam in a few centres 
where fundamental research is under the direction of 
men of proved ability. The final results of one long- 
term chemical trial of cortisone have shown that . 
cortisone is no better than aspirin in the treatment 


therapy they undergo. 

A further grant of £1,400 a year over two years 
was provided for Dr. Honor Smith and her team at 
the Radelitta Infirmary, Department of Neurology, 
Oxford, to study in greater detail the abnormal 
immunological patterns in disseminated sclerosis, 
while a grant of £10,000 was made to assist the 
erection and equipment of a rehabilitation unit for 
the disabled agricultural worker, consisting of a hostel 
for twelve patients and a remedial therapy section 
which provides occupations which the agriculturel 
worker is likely to need. The Foundation is also 
providing £16,000 to carry the industrial health 
service being set up ab the Central Middlesex Hospital 
by the North-West Metropolitan Regional Hospital 
Board through ita first three years and has set aside 
£7,150 over three years in support of Mr. R. H. Hunt 
Williams's research at the Royal Berkshire Hospital, 
Readmg, on problems of hearing and deafness in 
early infancy. An offer of £9,000 over three years 
has been made to the University of Leeds and the 
United Leeds Hospitals in support of research on 
problems of screening in diagnostio radiology, m- 
cluding the use of television techniques. 

No large grants were made during the year in the 
social sciences, to which £81,975 was allotted, but 
special attention is directed to two projecte. The 
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first of thess 18 the pilot study being made at Leeds 
University Library, of how it is used for borrowing 
by tea and acholars, for which the 
Foundation has set aside £2,000. It is hoped that 
something will be learnt of how many titles are 
required for the undergraduates of a large mixed 
university and of gaps in the collection, from an 
examination of loans obtained from other libraries. 
Some of the material may form the basis of further 
studies in connexion with the use of the library for 
Tesearch purposes. The second project, which may 
also lead to further investigation, is into the wilful 
damage which is being done to social amenities by 
young people in the new towns. Dr. James Macintosh 


study the mothods of education in citizenship of 
by 


with young physicists in part-time 
combined with part-time science ab local 
grammar schools. A grant of £950 to The Queen's 
University of Belfast was to enable Mrs. J. M. 
Alexander to continue her study of factors which 
affect the supply and training of scientista, such as 
the problam of schoolchildren capable of advanced 
scientific work, who either leave school early for 
non-scientific fields or who are directed to arts gub- 
jects at an early age, and the difficulties which seem 
io exist in the full use of women in scientific and 
technical employment. . 
The Royal Institute of Publio Administration has 
been assisted in ita comparative and oritical study of 
tho ‘organization of building construction and mam- 
tenance in local authorities with a grant not exceeding 
£2,250 a year for up to two years. Mr. J. G. G. 
Wootton’s study of the organization and working 
of the Association of Engineering and Shipbuilding 
Draughtemen is being assisted by a grant of £375 
over two and a half years, and & t of £0,000 over 
three years was made to the University of Leicester 
in support of an eight-volume agrarian history of 
A brief from the Division 
for Architectural Studies notes that the team engaged 
in the study of laboratories haa completed ita survey 
into the utilization of space and services and also 
the studies of daylight conditions in laboratory rooms, 
made jointly with the Building Research Station ; 
that the first stage of the building programme at 
the Imperial College of Tropical Agriculture, Trinidad, 
was deeigned during 1956 ; and that the Division 
is to pre plans for a small Agricultural Research 
Council ratory at Cambridge. 
. A grant of £3,000 a year for three years was 
offered in support of Mr. P. Townsend’s study at the 
London School of Economics and Political Science of 
the mstitutional care of old pie, and a further 
£0,000 has Doni. Bot adio. foe Pro K. J. Franklin’s 
work on the ageing effects of ionizing radiation 8$ 
St. Bartholomew's Hospital Medical College, in con- 
tinuation of his studies on the physiology of ageing. 
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- The grant to the University of Bristol for field studies 


on the employment of elderly workers has been 
renewed for two years at the rate of £8,700 a year. 
granta for the Commonwealth overseas, 
which totalled £32,741, may be mentioned a further 
£800 to the Departments of Anthropology and 
Anatomy, University of Sydney, m support of the 


z , expedition to the Western Highlands of New Guinee ; 


7 £20,000 over three years to the Central Pedagogical 
Institute, Allahabad, in support of its work in teach- 
ing English; a further £3,500 to enable the Smuts 
Archive Trust to complete its work ; £8,600 over two 
years to the University of the Orange Free State in 
support of research on soil organic matter; £1,800 
over three years to the Plant Physiological Research 
Institute, University of Pretoria, for research on 
amino-acid metabolism and other aspects of the 
assimilation of nitrogen; £2,450 over three years to 
the U: College of the West Indies for marine 
biological research; and £8,000 to the Uganda 
Foundation for the Blind for capital expenditure and 
maintenance costa over two years of a scheme for 


~ ' the training and employment of the rural blind. 


Travel grants moluded one to enable Dr. L. 
Guttmann to visit cities in six of the Australian 
States to advise on the development of spmal centres 
and on facilities to be provided for vocational train- 
Ing of the physically handicapped. 

Only one medical fellowship was awarded m 1956, 
but the dental fellowships and scholarships scheme 
contmued to attract a high standard of applicant 
and three fellowships and two scholarships were 
awarded. The schemes for biological and sociological 
awards continued unchanged. One bursary in biology 
was given and one scholarship in sociology. The 
regulations for the Royal Society and Nuffeld 
Foundation Commonwealth Bursaries have been 
slightly altered to make it clear that applicants should 
hold salaried posta to which they will return and that 
they will draw their while away. The Founda- 
tion arranged with the Indian and Pakistan Govern- 
ments to provide two travelling fellowships annually 
from each country to members of the admunistrative 
class of the Civil Service for study m the United 
Kingdom, but otherwise policy for awards from the 
Commonwealth countries was unchanged. The 
scheme for overseas farmers is to be enlarged by an 
additional award, and with the National Research 
Council of Canada, the Foundation is to provide 
travel grants to enable senior lecturers or professors 
to visit the smaller Canadian universities. 


THE DEFENCE STANDARDS 
LABORATORIES, AUSTRALIA 


ANNUAL REPORT 


HE broad function of the Defence Standards 

Laboratories in Australia is the application of 
scientific knowledge and research within the flelds of 
chemistry, physice, metallurgy and engineering to the 
problems srismg in the design, development, manu- 
-facture, inspection, storage and use of defence 
material. In addition, as the name of the establish- 
ment indicates, it is concerned with the maintenance 
of standards of measurement and of quality, its own 


- being based on the national standards held by the 


National Standards Laboratory, Sydney, and on the 
specifications prepared and issued By the Standards 
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Association of Australia. In the annual report of the 
Laboratories for the year ended June 30, 1956*, an 
account is given of the general activities of the estab- 
lishment and of the more important projects and 
investigations either completed, or in which signifi- 
cant progreas was made during the period under 
Recruitment during the year both in the profes- 
sional and other staff was not sufficient to maintain 
strength, and the total staff at Maribyrnong, Victoris, 
and the two inter-State branches (Alexandra, New 
South Wales, and Finsbury, South Australia) de- 
creased from 594 to 577, reflecting the general shortage 
of scientific and technical man-power in Australia. 
The organization conmste of a chief superintendent, 
Mr. A. E. Dawkins; deputy chief supermtendent, 
Dr. F. A. Fox, appomted in February 1956; and 
four divisions—materials’ and explosives, protective 
chemistry, metallurgy and engineering, and physics. 
In the Chemistry Division work was done on the 
analysis of gases by interference refractometry ; the 
determination of amall quantities (of the order of two 
micrograms) of acetone in arr; the determination of 
oxygen and nitrogen m metals and alloys and the 
recrystallization of barium sulphate. New forms of 
titanium eters were developed for use in paints, and 
standard soils for the testing of dishwashing deter- 
gents and for metal-cleanmg preparations were 
investigated. In biochemistry a study was made of 
the organophosphorus compounds which are used 
as insecticides and plasticizers and m medicine. ^— 
The Metallurgy Division was mamly concerned with 
the production and of pure chromium and 
chromium alloys. vestigations of their properties 
and structure were largely confined to attempts to 
elucidate the nature and cause of the lack of ductility 
of the chromium-base alloys at room temperature. 
A study was commenced of the embrittlement of the 
metastable beta-phase alloys of titanium. Other 


, Investigations included the lost wax process, corrosion 


problems aasoci&ted with iron and steel in cooling 
waters, cadmium plating, and lead in chromic acid. 
The diverse activities of the Physics Division 
covered the fields of chemical physica, radiological 
physics, metrology and temperature measurement. 
Improvements were made to the microwave spectro- 
scope and nuclear spectrometer parts were constructed 
and tested. The new technique of microwave 
observation of detonation announced in the 1954-55 
annual report was further improved. An apparatus 
was devised which enables the thermal corductivity 
of gases and vapours to be determined from the 
equilibrium tem ture attamed by a platinum 
spiral immersed in the fluid, and measurements were 
made on pure gases and on binary mixtures. In 
connexion with the study of the accuracy and repro- 
ducibility of temperature measurement ab the triple 
int of water, the performance of the Laboratories’ 
Sith resistance thermometry bridge was improved 
by the use of a stable decade resistor for calibration 
purposes. A new type of multi-oell inert dry battery 
composed of ordinary cells made inert by dehydration 
under heat and vacuum was developed and this is 
discussed in some detail in the annual report. 
Various other miscellaneous investigations included 
research on xerography; the effects of climates in. 
different parts of Australia on the durability of paint. ji 
* Annual rt of the Defence Standards Laboratories for the" 


ended June, 1966. Pp. 1v--44. (Maribyrnong, Victoria: 
Defence Standards Laboratoiles, 1957.) 7 
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films; the priming of wood; the: weathering of 
textiles; viscometry ; “and mathematical - studies. 
The report concludes with lists of the various per- 
sonnel and their status, the numerous publications 
by members of the staff of the Laboratories and the 
names of the various governmental and other com- 
mittees on which the establishment has been 


represented. z 


GEOGRAPHY IN JAPAN 


HE International Geographical Union normally 
sponsors a World Congress every four years, the 
last (wo being held at Rio de Janeiro (1950) and 


Washington (1952). Although much soientiflo work . 


is being carried. on continually through a series of & 
dozen Commissions, the Executive tried the experi- 
ment of holding & Regional Oonferenoe of more 
limited scope than a main Congress, and with a 
definite fleld of work. Following the success of the 
first such Regional Conference on Africa at Makerere 


in 1955, the Executive gave its support to key n 


posal of the Ja pee National Ce 
mittee under the chairmanship of Prof. Fumio Tada 
(University of Tokyo) that it should organize a 
Regional Conference in Japan. The Conference was 
held during August 28-September 8, with the support 
of the Science Council of Japan and of numerous 
universities and municipalities at Tokyo and Nara. 
The programme, which also included a symposium 
on South-East Asia and a range of papers in nine 
sections, centred on the problems of monsoon Asia 
m general, and Japan in particular, and afforded 
to the eighty delegates from overseas an opportunity 
of seeing and appreciating the work of Japanese 
geographers. 

The Conference was preceded by bwo long excur- 
sions, $o Hokkaido and northern Honshu, and 
followed by three others to central and western 
Japan. The substantial guide books prepared for 
these excursions were arranged to form a complete 
regional geography of Japan which, together with & 
summary volume, afforded the first ical 
description of Japan in English written irely by 
Japanese authors. Although summaries of original 
papers in Japanese have long been added in a Western 
European language (in recent years usually in 
English), she main work of Japanese geographers has 
remained little known to Western workers. A com- 
pene exhibition of the mape published officially 
y the Geographical Survey Institute under the 
direction of Akira Watenabe (one of the secretaries 
of the Conference) showed examples not only of the 
large range of geographical and geological maps, but 
- also of many specialized cartographical experiments 
which have scarcely been seen outside Japan, in- 
cluding a number still in manuscript. The delicacy 
of old Japanese art is reflected in the many beautiful 
examples of modern map production and printing. 
In a country where pressure of population on limited 
land resources is so extreme that each aore of culti- 
vated land must support six or seven persons in food, 
it is natural that special attention should be paid to 
the accurate por&rayal of land forms and land use. 
: In particular, Japan has accepted the prinoiple 
-~ that do map socurately the existmg use or non-use 
^ of land is an essential prelude both to understanding 
‘+he position and to planning for the future. 
By mid-1957 no less than 300 sheets on the scale of 
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1 : 50,000 of the land use map had been completed 
—roughly a third of the whole country exoluding 
Hokkaido. This work is financed in the main by the 
prefectural governments, and the maps, undoubtedly 
the finest and most detailed produced anywhere in 
the world, have not been on public male. The 
classification of land use follows the scheme advocated 
by the World Land Use Survey and Commission of 
the International Geographical Union, but with many 
refinements +0 meet local conditions. In a country 
primarily dependent upon rice, there 18 an important 
distinction between paddy lands and land for other 
crops ; the determining factor both in this case and 
in other forms of land use is often degree of slope. 
Accordingly, experimental maps have been produced, 
also on the soale of 1: 50,000, of slope, land-form and 
valley-density. The slope map displays seven cate- 
gories of slopes ranging from more than 40 deg. to 
The valley-density maps shows 


land-form classification map is an ambitious attempt, 
combining a classification based primarily on different 
types of hill lands, uplands and terraces and lowlands 
with a symbolic representation of surface geology and 
a scheme of minor physiographical regions. An ex- 
planation published (in English) in the Bulletin of 
the Institute in March 1955 urges that such work 
must precede soil surveys as understood in other 
countries and of which Japan has published also one 
sheet (1953). The dependence of Japan 
for protein on fish has led $o much attention being 
given to the mappimg of details of the sea floor and 
of marine deposits around the islands. The numerous 
other flelds of origmal study were well shown in the 
180 papers contributed to the nine working sections. 
A volume of sbetractsa was printed in advance, and 
it is planned to publish a comprehensive report of 
the Conference. ng the foreign participants were 
the president of the International Geographical 
Union, Prof. Hans Ahhnann (Sweden), the two 
immediate peast-presidents, Prof. L. Dudley Stamp 
(United Kingdom) and Prof. G. B. Cressey (United 
States), the secretary-treasurer, Prof. Hans H. 
Boesch. (Switzerland), and the pass vice-president, 
Prof. G. Kuriyan (India). L. Dopusy Sramp 


MAKING AND BREAKING 
POLYMER MOLECULES 


EOENT advances in polymer chemistry of especial 

current interest were reviewed under the title 
"Making and Breaking Polymer Moleoulee" at the 
second. session of Section B (Chemistry) of the British 
Association held in Dublin on September 9. At tho 
invitation of Dr. J. W. Cook, president of the Section, 
Prof. O. Kemball took the chair and introduced the 
following contributions: ‘The Mechanico-chemistry 
of Polymers", by Dr. L. Bateman (British Rubber 
Producers’ Research Association);  ''Stereoepeoarfio 
Polymerixations", by Prof. H. F. Mark (Polytechnic 
Institute of Brooklyn); “Synthetic Polypeptides as 
Models for Natural Proteins", by Dr. O. H. Bamford 
(Courtaulds, Ltd., Maidenhead); and ‘Plastics for 
Use; Designing Molecules for Particular Purposes”, 
by Dr. C. W. Bunn (Imperial Chemical Industries, 
Plastics Division). 
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In some introductory remarks, Dr. Bateman noted 
that the present familiarity with rubbers, plastics, 
and fibres and with the easential part they play in 
everyday life tends to obecure the fact that they are 
largely products of the twentieth century and quite 
considerably of the twenty years. Rubber 
produbtion, for example, increased from 29,000 tons 
{all natural) in 1900 to 2,900,000 tons (85 per cent 
synthetic) in 1955, and rayon showed a still greater 
proportionate increase (from 1,000 to 2,200,000 tons). 
Even wool, which as an age-old natural fibre might be 
regarded as an exception to that irati in- 
creased in usage from 740,000: to 2,200,000 tons in the 
period stated. Polyvinyl chloride and nylon, two 
examples of wholly synthetic materials, were scarcely 
known in 1985 but were produced to the extent of 
630,000 and 118,000 tons respectively in 1955. The 
scientific basis of the remarkable growth thus illus- 
trated is two-fold : moreasing mastery of the trans- 
formation of simple compounds into large and oom- 
plex molecules similar to those of natural origm, and 
more efficient and extensive adaptation of these 
polymeric substances, natural and synthetic, to 
practioal purposes. The overall result has been less 
the replacement of the natural by the synthetic 
materials, as is often supposed, than mutual aug- 
mentation to satisfy a rapidly expanding world 
demand. us 

Turning to the main subject of his addres, Dr. 
Bateman pointed out that solid polymers are invari- 
ably subject to mechanical treatment during their 

ing from the raw state into finished products. 
ments, which are generally looked upon as purely 
utilitarian procedures of little or no chemical signifi- 
canoe. However, studies of the mastication of rubber 
—a besic process in the rubber mdustry—have 
recently shown that chemical reactions similar to 


many theoretical and practical ramifications. Oom- 
mon mechanical treatments of polymers can be 
looked at afreah and their purpose and practice more 
critically appraised, and the making and modifymg 
of polymers oan be approached in an entirely new 


way. 
The breakdown of rubber on mastication normall 
requires the presence of oxygen and is peculiar in 


proceeding more readily at temperatures both above 
and below about 110° C. W. F. Watson first clearly 
recognized that this behaviour is due to two distinct 
mechanisms of breakdown. One mechanism, domin- 
ant above about 110? O., involves direct interaction 
of oxygen with the rubber, which is known to take 
place at these tures and to lead to molecular 
scission ; the other, dominant at lower temperatures, 
is a mechanically promoted reaction in which the 
primary act is the literal tearing apart of polymer 
molecules into free radicals, the oxygen participating 
afterwards to prevent recombination of these 
fragmenta. Distinctive of this second mechaniam is 
the negative temperature ocoeffloient, which arises 
from the increase in bulk viscosity as the rubber is 
cooled, causing the ápplied force to be utilized more 
in i 3 cidlesulos than ta merely diapladtig bern, 
This basic picture enables other diverse features of 
the mastication prooese- to be correlated, and also 
suggests possibilities for utilizing mechanically gener- 
ated free radicals for synthetic purposes. Thus, if 
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be used as well as rubbers. The reaction conditions 
are simple—the reactants have not to be 


the base polymer can be suitably sheared—and this 
is the oritical fac i conversions of many 
monomers can be obtained in the space of minutes at 
room temperature. A demonstration of such a reao- 
tion was given on a laboratory masticating machine 
specially designed for this purpose. d 

Prof. Mark began his addres by observing that the 
plastics industry has developed on the basis of an 
understanding of addition polymerization, which 
proceeds by a chain process comprising three stages : 
&n initiation step in which a vinyl monomer is oon- 
verted into a highly reactive intermediate; a propa- 
gation step in which the polymer chain is extensive 
built up from the primary intermediate, and a termin- 
ation step in which polymer growth is stopped by 
conversion of active intermediates into inactive 
molecules. Control of the overall reaction hag hitherto 
been restricted, however, to the first and last of these 
steps, with two i consequen: 
certam simple vinyl such as ethylene and 
ita alkyl derivatives have either not been lymerized 
or have only responded to abno: vigorous 
conditions ; secondly, the addition of each monomer 
unit to the 


discovered by Ziegler and See seri 
Natta and others, would appear to function essentially 


These last outstandingly important developmenta 
stem from Ziegler’s observations that a very limited 
a le cg tion of ethylene at room tempera. 
ture 


c higher softening 
point—now known to be due to ite more regular linear 
structure. 

The high activity of Ziegler catalysts and the stereo- 
chemical contro] they exert on polymer synthesis are 


polymerization have been converted into high poly- 
mers, in many cases with the substituent groups 
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strictly oriented with respect to each other along the 
polymethylene chain. ,Several such hydrocarbon 
polymers, in which the molecular configuration resulta 
in compact structures showing high orystallinity, 
have melting pointe above 800? C. Butadiene and 
isoprene also polymerize easily under similar oon- 
ditions, and by subtle changes in catalyst composition 
1:2- and 1:4 attachment can be selectively pro- 
moted, in the latter case to give either the ots or 
trans forms. The different isomers have been isolated 
in fairly high states of purity, the essential constitu- 
enta of natural rubber and gutta-percha (ois- and 
irans-polyisoprenes) being synthesized im this 
way. ` 
Prof. Mark concluded by referring to the immense 
impect of this work. Industry had responded vigor- 
ously to the potentialities of using some of the cheap- 
osb and most abundant organio compounds aa 
sources of polymers, with technical qualities promising 
to make them formidable ee to established 
materials. Large-scale plants for producing some of 
these new polymers are already on the pomt of 
coming into operation. A+ the same time, the singular 
achievement of effecting polymerization with a 
iflcity comparable to natural processes has 
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In the third paper, Dr. Bamford first explained 
that the complexity in number and type of the amino- 
acid units in proteins not only makes it extremely 
difficult to determine the details of protein structure— 
so difüculb in fact that this has only been achieved 
for one relatively simple protein, insulin—but impedes 
correlation of the properties of proteins with specific 
molecular features. For this latter purpose, synthetio 
polypeptides derived from one amino-acid are valu- 
able model compounds, since they simulate proteins 
in essential structural and functional character and 
yet possess polymeric symmetry which permite 
various physical measurements to be more decisively 
interpreted. 

After referring to the preparation of high-moleoular 
weight polypeptides by polycondensation of N-carb- 
ory-a-amino-acid anhydrides, Dr. Bamford went on 
to describe their main structural features and especi- 
ally how these had been investigated by modern 
physical techniques. . . 

Polypeptides synthesized from single amino-acids 
such as L-alanine and Y-methyl-r-glutamate behave 
like some proteins (such as hair keratin) in existing 
in two inter-convertible forms. In the a-form the 
molecular chains are folded and ooiled into a helix 
which models show to form a compact, closely packed 
structure. In the other (B) form, the molecules are 
extended linearly with the chain atoms forming & 
nearly planar zig-zag. These two forms give different 
X-ray diffraction patterns, from which, for example, 
the dimensions of the helix and the number of amino- 
structural information has also been obtained by 
the use of polarized infra-red , which 
permite the directions of certain bonds in the mole- 
cule to be ascertained with respect to the molecular 
axis. In the a-form of polypeptides the O==O and 
N—H. bonds are found to be parallel, and in the 
, B-form to be perpendicular, to the axis. Ib can 
therefore be deduced that an unportant, indeed 
essential, feature of the helical structure is a series of 
hydrogen-bonding ‘struts’ between groups on neigh- 
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bourmg turns of the helix. In the B-form, however, 
hydrogen bonding occurs between imino and carbonyl 
groups in different molecules. This difference of 
inira- and £nier-molecular bonding is understandably 
reflected iù physicochemical behaviour, as was demon- 
strated in a simple experiment. The a-form of a 
polypeptide was rapidly swollen and eventually 
dissolved by benzene, which had little effect on the 
B-form, the macrostructure of which is preserved by 
the extensive polar network. The denaturation and 
insolubilization of proteins are acoompanied by a 
partial transformation of folded mto extended chains, 
and the nature of this phenomenon haa been clarified 
by work with the aynthetic polymers. Silk provides 
a striking example; a oest film of silk fibroin in the 
molecularly folded form was shown to be readily 
soluble in water, whereas the ordinary (B) form is, 
of course, insoluble. An example of a polypeptide 
which -‘denatures’ on heating in water (poly-pr- 
alanine) was also demonstrated. 

The study of chain configurations in solution by 
optical rotation measurements was next described. 
This technique depends on the fact that a helical 
polypeptide chain itself gives rise to optical activity 
which may be reinforced or opposed by asymmetrio 
carbon atoms present, and has already given inter- 


‘esting information about the interaction of polypep- 


tides and proteins with solvente of different 
types. 

Finally, the 'kinetio chain effect’, in which a poly- 
peptide appears to simulate enzyme action, was 
mentioned ; this raises the possibility that polypep- 
tides may be useful models for kinetio as well as 
structural studies. 7 

In presenting the final peper, Dr. Bunn said he 
wished to emphasize that all the important synthetio 
polymers so far produced had been discovered by 
accident or by acute empiricism rather than 
and this approach would certainly continue as a 
major path of progress. However, the principle of 
trial and error is becoming more laborious and 
expensive to apply comprehensively as the possibili- 
ties for synthesis continue to multiply, and rational 
guidance on how to make polymers of given proper- 
ties will play an increasing pert in deciding the mam 
lines to follow. To & oonsiderable extent this is 
happening to-day, and many qualities of a new poly- 

A fundamental difficulty in designing a polymer for 
& given application is that not one single property is 
involved, but a number of interdependent properties 
some of which are mutually antagonistic. The prob- 
lem, therefore, is to select the most advantageous 
balance of properties, and this is not easy to do 
a priori, first because the resultant effect of properties 
considered singly is complex and secondly because the 
conditions of service may not be directly related to 
measurable properties of the material. 

The bulk properties of polymers may be considered 
in terms of three fundamental factors: (1) inter- 
molecular interaction; (2) molecular flexibility ; 
and (8) crystallization. The influence of tho first is 
well known qualitatively: in non-polar substances 
such as hydrocarbons, intermolecular attraction is 
weak, the molecules oan readily move past one 
another, and such polymers will be soft and prone to 
flow on deformation ; as polar which give rise 
to stronger attractive forces (for example, OH, Cl, 
OO,R, ON) are introduced, so the polymer will become 
harder and more figid. The second factor is associ- 
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&ted with the ease of rotation of segments of the 
molecule about bonds in the chain. This is partly 
controlled by sterio effecta, and partly by more deep- 
seated effects associated with electrons. 
Exactly how these determine molecular flexibility is 
still uncertain, but it is now recognized which group- 
ings confer flexibility and which rigidity. An inter- 
-sting feature is that certain unsaturated hydrocarbon 
polymers (ots-polybuteadiene and natural rubber) are 
more rubbery than a simple saturated hydrocarbon 
such as polyethylene, despite the fact that rotation 
about double bonds is highly restricted and might 
be expected to increase stiffness. This apparent 
anomaly reflects, however, the extra flexibility of 
C—C bonds adjacent to double bonds which more than 
compensates for the rigidity of the latter. The third 
factor, crystallization, depends on the detailed nature 
and regularity of polymer structure and also on 
physical conditions. No high polymer is wholly 
crystalline, but certain fibres are nearly so; natural 
rubber, which 18 amorphous when unextended, owes 
ita strength to the considerable degree of crystalliza- 
tion which develops on stretching to breaking point. 
Crystallization is a particular and powerful form of 
intermolecular interaction and therefore perallels 
the first factor considered in producing stiffness and 
hardness and i strength. Ib is important to 
remember that all these factors are dependent upon 
temperature—as must be borne in mind in any 
classification of a substance as a rubber, plastic, or 
fibre. Working conditions 100 deg. O. hotter or 
oooler than conventional temperatures call for major 
changes in the usual designations. 

Dr. Bunn then proceeded to illustrate how know- 
-ledge of this kind can be applied and how variations 
in the above factors can be traced systematically. 
Some affecte of modifying linear chains with 
‘branches’, of croas-lnking, and of co-polymerizing 
different monomers in different rtions were 
described. Attention -was directed to the ‘non- 
additivity’ of the properties of oo-polymers with respect 
to the individual components owing to the complex 
interplay of the structural factors. This is apparent 
even in the amplest hydrocarbon systems, where & 
co-polymer of ethylene and propylene, being non- 
orystalline, is & soft, rubbery material very differens 
from orystellme polyethylene and polypropylene, 

which are quite hard and rigid plastics. 

L. BATHMAN 


PSYCHOLOGICAL AND 
OCCUPATIONAL ASPECTS OF 
AGEING 

HE aim of the symposium on ageing arranged 

at the Dublin meeting of the British Association 
by Section J (Psychology) on September 5 was to 
present a sample of the work being done in Great 
Britain by psychologists and sociologists. Prof. L. 8. 
P ee PE MI 
of Liverpool and honorary director of the Medical 
Research Council group for research on oooupational 
aspects of ageing) was in the chair, and m his intro- 
duotory remarks gave a brief historical sketch of the 
development of research into the psychology of 
ageing in Great Britain, and an outline of the work 
in progress at the Medical ResearcheOCouncil group ab 
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Liverpool Prof. Hearnshaw referred to the prosiden- 
tial addreas, delrvered to Section J by Dr. Wynn 
Jones at the Norwich meeting of the British Associa- 
tion in 1985, on ‘Personality and Age", which was 
the first contribution to the subject by a psychologist 
in Britain ; to the work of the Nuffleld Foundation ; 
and in particular to that of the Cambridge unit 
directed by Mr. A. T. Welford during 1946-56. The 
Tising interest in ageing was a na outcome of the 
changing age-structure of the population. : Not only 
is the number of persons over sixty-five increasing, 
bat the proportion of the working force between 
fifty and sixty years of age is also rising. Research 
must be directed, therefore, ‘not only to the study of 
old age, but also to the process of ageing from middle 
life onwards. 

Prof. Hearnshaw concluded with a brief progress 
reporb on the mam lines of work of the Medical 
Research Counoul group in Liverpool, which is oon- 
cerning itself with three matters in the first instance. 
First, it is attempting to get reliable mformation, 
which at present, surprisingly, does not seem to exist, 
on changes in the main sensory modalities with age. 
Work is at present in progress on hearing. It is hoped 
to establish norms of deterioration with age, and to 
throw hght on the effecta of such deterioration for 

psychological and occupational adjustment. 
ndly, the group is concerning itself with those 
problems included under the general heading of 
‘rigidity’. There is a certam amount of miscellaneous 
evidence, partly anecdotal, an the inoreesing rigidity 
and lack of flexibility 1n the ageing person ; but the 
psychological proceases remain obscure, and their 
elucidation seams to be of both theoretical and 
practical importance. Thirdly, the group is concerned 
with industrial studies of ageing with especial refer- 
ence to the attitudes of the ageing person hunself 
and of others towards him. 

D. B. Bromley (Liverpool) followed, with an account 
of his investigations on the effects of age on inbelleo- 
tual processes. Lehmann in the United States has 
demonstrated that the peak years for creative 
intellectual output are in the -range 80-85, that 
thereafter output decreases for quality than 
for quantity, and that very high-grade intellectual 
achievement falls most rapidly of all. In Bromley’s 
experiments various teste of intellectual performance 
were administered to 256 subjects, ranging in age 
from the +wenties to the eighties and forming three.” 
matched with mean ages of approximately 
27, 47 and 67 years, respectively. The results were 
broadly im agreement with Lehmann’s conclusions. 
High-grade mtellectual output appears to decline 
with age, unlike low-grade output (namely, illogical, 
bizarre or other types of erroneous ), which 
shows a relative morease. Not only do older people 
tend to have fewer good ideas, but they also show a 
diminution of oritical capacity and are leas able to 
j the value of the ideas they do have. Though 
capable of reproducing soquired knowledge and skills 
fairly , the older person is inferior in 
tasks involving new learning, of response, and 
complex material. There is a decline in 'inoi- 
ai maner oe "idle eels that is, memory 
for details incidental to and not required by the main - 
task in hand. Bromley suggested that this finding, 
if valid, might be of some significance, since a great 
many advances im. scientific research had been made’ 
as a result of incidental observations. One of the 


? 


vo ato2 November 2, 1957 


reasons why older people make fewer outstanding and 
original contributions to intellectual achievement 
may be that them capacity for benefiting from 
incidental experiences is reduced. 

Bromley ended his paper with a word of caution. 
He pomted out that the conclusions reached by 
psychologists investigating adult intelligence are at 
best only poor approximations ; the tests used are 
not wholly reliable nor altogether suitable for the 
purposes to which they have been put; and theories 
and explanations at present scarcely more than guess- 
work. Nor are the practical consequences of the 
findings at all easy to appraise. 

The second speaker, 8. Griew (Bristol), reported 
on some recent findings on age and industrial per- 
formance obtained by the Unit for Research on 
Employment of Older Workers, a team which 1s 
financed by the Nuffleld Foundation. Analysis of 
the age structure of the workers in a number of light 

i ing firms showed a remarkable degree of 
agreement between the rankings of jobs by age, both 
between. different firms and between two different 
periods (1947 and 1955) m the same firm. There 
seemed to be a tendency for jobs manned by workers 
of a oertain age in one firm to be manned by workers 
of a similar age in other firms. Some of the findings 
of the investigation ran counter to generally accepted 
views. Thus rt is commonly believed that older 
workers tend to be engaged in non-productive 
processes, such as work in the tool-room and mam- 
tenance. In fact, however, men in these jobs proved 
to be no older and in some cases significantly younger 
than those on production work. 

The main purpose of the investigations now in 
hand &t Bristol is to determine what is responsible 
for the differences m average on various jobs. 
The unit is followmg up about 450 men who have 
required changes of job, trymg to discover the 
reasons for their wishing to change. Secondly, it is 
comparing the views of younger (20-80 years) and 
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older (45-85 years) men on their work, their equip- 
ment and their firms. Thirdly, samples of work 
being undertaken by older and younger groups are 
being subjected to detailed analysis. 

Griew referred to a number of points that have 
already emerged from these investigations. The 
amount of bodily activity in which younger workers 
workers , and this applied irrespective of the 
‘load’ of the job. The amount of attention paid 
visually by older workers to their work seemed to 
be substantially lower than that paid by younger 
workers. Another finding, rather hard at present to 

ret, is that in the case of older machinists the 
ratio of the numbers of controls used to the total 
number present on the machine 18 invariably higher. 
He concluded by urging the i of & sound 
theoretical foundation for research into the ocou- 
pational aspecte of ageing. . . 

The third speaker in the symposium, O. Fleming 
(Sheffield), was unfortunately prevented by illness 
from reading his paper in Dublin. He was to have 
surveyed community attitudes to population agemg 
in Great Britam, and the gaps in the present plans 
for research. In Great Britain attention is still on 
‘old age’ rather than on ‘agemg’. Hospitals have 
developed geriatric services and there has been an 
increased provision of voluntary and statutory socal 
services for the aged, but preventive geriatrics and 
constructive medicine are still in an early stage. 
Research on ageing is still and. unoo-or- 
dinated, and there has as yet been little contribution 
from sociology, social medicine, and economics. 
Education for ageing has been lacking in Great 
Britain in comparison with the United States. There 
is need for adequate organization in Great Britam 
for promoting research and community education on 

i An institute of gerontology, suitably con- 
stituted and financed, would facilitate contributions 
from all disciplines involved. L. 8. HEARNBHAW 


BIOGEOGRAPHICAL SIGNIFICANCE OF ANEITYUM ISLAND, 
NEW HEBRIDES 


E By Miss L. E. CHEESMAN, O.B.E. 
Department of Entomology, British Museum (Natural History), London, S.W.7 


NEITYUM, southernmost of the New Hebrides 

Archipelago, is & small island, about nme and 
a half miles wide and seven miles long. It is accounted 
of no economic importance to the Oondominium, 
but is of exceptional value to taxonomists owmg to 
its position between the ancient land of New Caledonia 
to the west and other Pacific islands to the east. 
Thus 1b constitutes & link for those who study the 
dispersal of species in that region. 
' Erromango, Tanna and Aneityum, the three 
Southern islands, presumably formed one land-maaes 
in the past, and that this was connected with New 
Caledonia is evidenced by their Australasian flora 
and fauna. This refers partiowarly to Erromango 
and Aneityum, because Tanna has been subjected to 
severe volcanio disturbance, and the planta and 
insects are comparatively uninteresting. There is an 
active volcano on Tanna to-day. Aneityum is also 


voloanio but possesses a far richer fauna and flora, 
suggesting the permanence of older land. There is a 
Papuasian element in the southern group attributable 
to & connexion with the northern group during the 
folding movements of the Miooene-Pliooene Periods. 
The northern islands, on the contrary, are basically 
Papuasian with an Australasian element due to that 
same interohange of species. There existe m that 
archipelago, therefore, &  xoo-geographiecal line 
analogous to Wallace’s Line, and similarly not 
sharply defined. Aneityum is the crossroads of two 
distinct trends of migretion. 

It is an &dvantege to texonomiste to this 
line because Pacific species can be traced back to the 
country of their origin, via the northern New Hebrides 
and the Solomon Islands to New Guinea m one 
direction, and vig the southern New Hebrides and 
Now. ee to Australia in. the other. 


than that in which older. ` 


SOUTH 
PACIFIC 


WEST 


OCEAN 


Fig. 1 


Botanists have established the close affinity 
between. the flora of the southern group and that of 
New Caledonia. Species which had bean considered 
endemic to the latter are now known to occur on the 
former, imoludi Araucaria columnaris Forster 
(= cocobi Br.), nine other flowering plante and seven 
species of ferns. My collections made on Aneityum 
have added eleven species of inseote derived from 
Australia which are either conspecific with those of 
New Oaledonia or are island races. The list will 
doubtless be augmented when the distribution of 
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other groups has been system- 
atioally studied, but already we 
have here a working hypothesis. 

The very peculiar forms of 
New Caledoma, including two 
endemic famihes of planta and 
one endemic family of birds, 
the kagy, are neo-endemic, due 
to isolation of old land over a long 
period. These would not be ex- 
pected to occur outside that island. 

We thus find most interesting 
support biologically for palmo- 
geologists who postulate the first 
fracture in this eastern section 
of the Australian shelf as having 
separated New Caledonia from 
Queensland during the late Cre- 
taceous Period. Biological evı- 
dence suggests that the existing 
land-mass then- inoluded the, 
southern islands of the New 
Hebrides, until further dislocation 
took place with subsidence of land 
throughout the late Miocene and 
early Pliocene Periods, which 180- 
lated New Caledonia and formed 
the New Hebmdes Archipelago. 

It must not be ignored with regard to the Papuasian 
forms which are present on the southern islands that 
these oan derive from New Guinea either: via the 
northern group or from tropical Queensland —whioh 
is also Pa ian owing to former land bridgee—via 
New Caledonia. | Expert knowledge of any particular 
zoological group can differentiate between species 
belonging to these two migrations. But if the 
colonization of islands could be considered due 
mainly to adventitious means of introduction, there 
would not exist such distinct faunal areas. 
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INTERACTION BETWEEN ORGANIC HYDROXY ACIDS AND 
SILICIC AND GERMANIC ACIDS IN AQUEOUS SOLUTIONS 


By E. R. CLARK and J. A. WADDAMS 
- Department of Applied Science, Wolverhampton and Staffordshire College of Technology 


URING recent years, much work has been carried 
out in European and American laboratories on 
the etiology of silicosis. One result of these studies 
has been the accumulation of an increasing number 
of observations which are opposed to the formerly 
widely held solubility theory of silicosis. It is 
maintained by those supporting this theory that 
silicio acids dissolved from inhaled siliceous dusts are 
responsible for the initiation of fibrosis in this disease. 
The presumed biochemical processes underlying this 
action have been speculated upon in a few cases, but 
very little experimental work has been carried out on 
the postulated reactions. 

Exploratory work on possible reactions of bio- 
chemjcal significance between silicic acid and a-amino- 
acids, hydroxy acids, eto., waa initiated in these 
laboratories some time ago. Considerable i- 
mental difficulties were encountered in this work, to 
which reference is made later. More recently, we 
have made parallel studies on germanio acid derived 


from the crystallographic modification of germanium 
dioxide isomorphous with in the hope of 

wing light on the lees tractable con- 
taining silicio acids. This work has utilized solubility, 
condustimetric, polarimetric, pH and viscosity 
measurements +o follow the interactions ocourrmg 
between germanic acid in aqueous solution and a 
wide range of hydroxy acids. The formation of a 
number of definite stoichiometric complexes has been 
revealed in these systema. The more important of 
these are summarized in Table 1. 

No evidence of complex formation was found using 
tropic acid, diglycollio acid, glyoerio acid, ascorbic 
acid, and y-hydroxybutyric acid. 

Of the complexes recorded in Table 1, only 
those derived from tartaric acid have previously been 
reported. G. V. R. Mattock’ studied the reactions of 
tartaric, malic and succinic acids with solutions of 
germanium dioxide and described the 1:1 and 1:2 
germanotartrates for the first time. 
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Mile. O. Vartapetian and M. A. Tohakirian* also 
demonstrated the formation of the 1:1 germano- 
tartrate complex by pH, conductivity and optical 
activity studies. 

Diagrams illustrating the kind of resulta obtamed 
in the work here reported are shown in Figs. 1-8. In 
each case the curves show the resulte obtained (a) m 
the presence of germanium dioxide and (b) in ite 
absence. These curves were obtained usmg gluconic 
acid, but essentially similar plota were given by each 
of the substances in Table 1. 

In certain cases it is possible to separate the com- 
plexes recorded in Table 1 in crystalline form. That 
formed between germanic acid and mandelic acid has 
been obtained in & pure form and has been shown to 
ive an X-ray diffraction diagram markedly different 

"those yielded by the parent materials. 
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Table 1 
u Complex indicated by 
(A) (B) (0) 
Oondneél- Polarmetric pH measure- 
Parent metric observations ments «1 
hydrory acid Observations (mol (oL 
(moL mal, ) mol acid) 
mol. aol 
1 Gtnoonte and 2:3 2:8 28 
2 di-Malio acid 1:3 — 1.8 
1 l-Malto acid 1:3 T 1:3 
e 
5 acid 1:3 — 1:2 
acid 1:2 —. 1:1 
6 Muslo acid 1:2 — 1:2 
4 Oltrio amd 1:2 — 1:2 
e 
aoid 1:3 — 1:8 
9 Lacioaecid 1:30r1:4|1:30r1.4|1:8307r1.4 
10 di-Mandello acid 1:8 — 1:3 
1 P ir den ii 1:3 — 1:3 
Ca boxyiis acid 1:2 — 1:2 
Dp-Galactono-y- 
lactone 1:3 1.3 1:8 
14 rI-Gulante-y- 
Jactone 1:4 — 14 
15 D{+)Arabonio-~ 
lactone 1.4 1:4 14 
16 1:3 1:8 1:3 
17 Lactobiono-ó- 
laotone 1:2 — 1:2 
ip Tartaric acid] rest 1:1 i 
19 c : : : E 





+ tative evidence only. The specific rotation of /-malio acid 
us too to give conclusive resulta. 


Potentiometric titration of the aqueous solutions 
of the complexes with sodium hydroxide solution 
indicates that all the carboxylic acid groups of the 
original acid are not available for neutralization in 
the complex. It would therefore seem that hydroxyl 
and o&rboxylio acid groupe are involved in the 
formation of these complexes. 

Further studies on the structures of these sub- 


‘stances and the possibility of producing insoluble 


salts of the complexes with bases such as procaine, 
quinine, eto., are in hand. 

The investigation of the poasible’ formation of 
related complexes involving silicon m place of ger- 
manium is rendered difficult, first because of the 
extremely low conductivity of solutions of pure 
monogilicic acid, and secondly because one must 
work at & concentration below that at which polymer- 
ization of this substance occurs. This limit has been 
shown in these laboratories’ to be equivalent to 
18-15 mgm. ailioe 100 ml. An extremely sensitive 
a.0. bridge using a cathode-ray oscilloscope 
for the determination of the balance pomt has been 
used which is capable of detecting oonduotivity 
changes smaller than those to be anticipated in com- 
plex formation. Using monosilicio acid prepared in 
a variety of ways, no evidence of complex formation 
between this and the hydroxy acids 
examined oould be obtained. Negative results were 
also obtained in polarimetric studies. 

It must therefore be concluded that silicic acid 
does not yield the type of complexes to which its 
germanium gives rise even at concentrations 
appreciably higher than those encountered in the 
tissue fluids of the silicotic lung. 

1 King, H. J., Ocomp. Med., 4, 38 (1047)... 

* King, H. J., Zaidi, B. H., and Nagelachmidt, G., 4. f. A. Arch. Indust. 

ta Heath, 13, 125 (1060). 

ew wi Bee EP p- EM E TED ORAE also J. Chem. Soo., 
Vari t dood). Tehakirian, M. A., O R. Acad. Soi., Paris, 


! Richardson, H., and Waddams, J. A., Research, Oorr., 7 (1064). 
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STRUCTURE OF SMOOTH MUSCLES 


By Dr. JEAN HANSON and Ds. J. LOWY 


Medical Research Council Biophysics Research Unit, and Wheatstone Physics Laboratory, 
; King’s College, London 


URING the past few years, it has become 

possible to analyse the structure of muscle 
fibres in sufficient detail to obtain a picture of the 
behaviour of their submicroscopic protein filaments 
during contraction. The methods which have made 
this feasible have been applied almost exclusively to 
cross-striated muscles. In order to understand the 
mechanism of contraction, i$ will be essential to 
analyse in similar detail the structure of fibres which 
Material with outstanding advantages for this pur- 
pose is available in the smooth muscles of molluscs. 
A comparative study is being made of these and 
other smooth muscles, and in this account we shall 
summarize some recent results and deeoribe in rather 
more detail a particular type of fibre where the 
myofibrils are helical and consist of two kinds of 
cross-linked filaments resembling those found in 
cross-striated muscles. 


Methods 


' It is well known that smooth muscle fibres are 
,very thin: none that we have examined measures 
more than about lOu across. Intact isolated flbree 
‘can therefore be studied with the highest resolving 
power of the phase-contrast mi the images 
seen are very helpful for the interpretation of electron 
' micrographs. 

The structure of fibres a$ various lengths has been 
investigated in a phase-contrast microscope with an 
objective of N.A. 1-3. The fibres were isolated by 
teasing from muscles which had been stabilized at. 
defined lengths either by glycerol extraction (using a 
modification! of S8zent-Gyérgy1’s technique) or by 
fixation in 5 per oent formaldehyde buffered at 
pH 7-0. The structural changes during contraction 
were also followed in glyoerol-extracted fibres (sus- 
pended m 0.1 M chloride, 10 M mag- 
nesium chloride, pH 7:0) under the microscope while 
the preparation was irrigated with a solution of about 
10+ M adenosine triphosphate in the same potassium 
chloride solution. : 

Glycerol-extracted muscle offers great advantages 
for electron microecopy? because it can be separated 
into extremely small fibre bundles for fixation. Fresh 
muscles were also used. In both cases fixation was 
for 30 mm. or 1 hr. in a 1 per cent osmium tetroxide 
solution containing 0:12 M sodium ohloride and 
veronal—acetate buffer? at pH 7-4. The material was 
washed for 80 min. in 0-1 M potassium chloride at 
pH 7-0, and then dehydrated in & series of ethanol 
solutions (50, 70, 90, 95 per cent: 2 hr. in each) and 
stained for 12-18 hr. in 1 per cent phosphotungstic 
acid dissolved in ethanol. Methsorylate or 'Araldite'* 
was used for imbedding. Thin sections were cut on 
a microtome designed by Dr. H. Ê. Huxley (proto- 


type described in ref. 5), mounted on carbon films 
and examined in a Siemens ‘Khmiskop P. 


The Diversity of Smooth Muscles 


Smooth muscles from a variety of molluscs and 
also from annelide, Phascolosoma and vertebrates 
have been examined. The only feature they have in 
common to distinguish them from cross-striated 
muscles is that the fllamente are not aligned into A 
and I bands. Some of the more interesting results of 
this. survey will now be summarised. (The work on 
the white adductors of lamellibranch molluscs was 
done with Mr. G. F. Elliott.) 

The myofilaments vary greatly in size and arrange- 
ment, and they may or may not be together 
into fibrils. In the bladder muscles of the frog all tho 
filaments are very thin—about 50 A. in diameter ; 
no regularity can be discerned in the way in which 
they are packed side by side; and although the 
interior of the muscle fibre is not completely uniform 
in appearance, it is not possible to poini to any 
differentiated groups of filaments (fibrils) separated 
from each other by regions free of filaments (sarco- 
plasm). Other vertebrate smooth muscles appear 
to be similar’ 1415, 

In striking contrast to these vertebrate muscles, 
the smooth muscle fibres of cephalopods (which have 
about the same diameter) contain distinct myofibrils, 
separated from each other by sarcoplasm with a 
highly organized ‘reticulum’! system. Moreover, the 
fibrils consist of cloeely packed arrays of large 
filaments (diameter about 120 A.) between which lie 
small filaments (diameter about 50 A.) cross-lmked 
to the large ones. A similar double array of filaments 
existe in cross-striated musolee*" and i the smooth 
muscle fibres of the pharynx retractor, of the snail, 
Helix pomatia". But the snail muscle differs from 
the cephalopod muscle in several respects. The 
big filaments are and more variable in gize 
(average diameter 250A.); their arrangement is 
rather irregular, and they are not organized into 
fibrils. 

Yet another kind of smooth muscle fibre is found 
in the white (slow) part of lamellibranch adductors. 
It is already known* that here the ‘filaments’ are 
very large and highly variable in size (500-1500 A. 
in diameter) and tandemly arranged. in. she lateral 
direction. We now find that these ‘filaments’ oon 
tain ribbon-shaped ‘sub-filaments’ which appear to 
be the peramyosin elements first isolated from 
blended muscles by Hall, Jakus and Bohmitt!. We 
have been unable to identify any other filaments 
cross-linked to these very large and complex para- 
myosin-containing ‘filamenta’—perhaps the latter 
function as myofibrils. 
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All the eleotron micrographs (Figs. 1, 2, 3, 5 and 6) are of material extracted with glycerol, fixed in osmrum tetroxide and stained with 
phosphotungstie aad 


Fig 1, € and b. Transverse seotlons through fibrils ın squid muscle Magnifloation mark, 0 le 
Fig. 2. Transverse section through a fibre in the yellow rart of oyster adductor muscle, Magnification mark, 1 
Fig 3. Longitudinal seotion through fibill in earthworm muscle. 3agnifioation mark, 0 1x 
Fig 4, a, and c. Photographs at different foon] levels through ud fibre at reat-length fixed in formaldehyde. Magnification 
mark, 10 
Fig. 5. Transverse seotion through squid fibres. Blagnification*mark, læ 
Fig. 6. Longitudinal section through a squid fibril, Magnification mark, 0 1a 
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It is known that paramyosin structure is not con- 
fined to slow lamellibranch adducvors!*-??, but it may 
be even more widespread than has hitherto been 
realized. We have found an axial period like that of 
paramyosin in sectioned body-wall muscles of the 
earthworm (Fig. 3). This is of particular interest 
because these muscles resemble those of cephalopods 

-in having well-differentiated myofibrils? which are 
helically arranged. The tinted (fast) parte of some 
lamellibranch-adductor muscles, for example in the 
oyster (Fig. 2), also have helical myofibrils, and here 
the presence of paramyoein has been shown by X-ray 
diffraction! 1*, 


Helical Configuration of Moyfibrils 


In the funnel retractor and mantle muscle of the 
squid, the myofibrils are helical. This can clearly be 
geen in the intact isolated fibre viewed at different 
fooal levels in the phase-contrast microscope (Fig. 4). 
There is a single layer of fibrils lying in the periphery 
of the fibre. When the whole of the helix is in focus, 
the fibre shows the appearance known as ‘double 
oblique striation’; but this is a misleading term, 
because the muscle is smooth The helix is left- 
handed, and the angle it makes to the fibre axis 
depends on the degree of extension or contraction of 
the muscle. In mantle musoles tied ab rest-length 
and fixed in formaldehyde, the angle was found to 
be small (6-12?) ; in other fibres allowed to shorten 
during fixation, the angles were greater (14-18°). 
Change of angle during contraction has been observed 
under the microscope in material extracted with 
glycerol and treated with adenosine triphosphate ; 
in this case the angle can inareage to as much as 
60°. 7 

The fibre is 5-102 in diameter and has a core 
which is mostly ocoupied by & row of large mito- 
chondria; the single nucleus lies among them. 
Around the oore are arranged the myofibrils, which 
are ribbon-shaped and lie radially. The fibre is 
usually somewhat triangular in cross-section, and 
neighbouring fibres are closely packed together 
(Fig. 5). 

The filaments composing the fibril always appear 
to follow the same direction as the fibril ; unless they 
are rather short, they must be helical. 

The appearance of ‘double oblique striation’ in the 
muscle fibres of many different -invertebrate animals 


has been known for a long time. It-has been variously _ 


interpreted, and in the most recent literature!’ on 
molluscan muscles it is regarded as an artefact pro- 
duced by distortion in aroem-striated muscles. Prob- 
ably one reason for this mistaken interpretation is 
the fact that contractile elemente are difficult to 
study in stained sections ; moreover, alcohol fixation'® 
shrinks the fibres and makes them so granular that 
the fibrils are obscured. Ballowitz’* and Marceau™ 
hed previously published detailed accounts of the 
structure of cephalopod muscles, and they realized 
clearly that the fibrils are helical.  . 

A helical configuration of myofibrils has been 
observed not only in ipm aq eee Ta 
the yellow of the oyster uctor in 
&dductors aT aes euet] in all these cases the - 
angle made between the helix and the fibre axis 
increases ag the fibre contracts, as oan be seen when 
material extracted with glycerol „is treated with 
adenosine triphosphate under the microscope. 
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Annelids also have helical myofibrils in their body- 
wall muscles’. In Lumbrious, Nepthys and Myzioola, 
it has been found that the helix is right-handed, 
whereas in the squid it is left-handed. 

Dr. H. E. Huxley has pointed out to us that a 
muscle fibre with helically arranged contractile 
elements could develop tension and shorten if the core 
around which the helix is wound remaing at constant 
volume and if the fibre cannot twist. This is a useful 
working hypothesis, because it may be assumed that 
the volume of the fibre remains more or leas constant 
durmg contraction, and histological examination 
indicates that the fibres in the muscle are effectively 
anchored by connective tissue. 

In many Jamellibranchs (for example, Cardsum) 
the yellow part of the adductor shows no signs of 
helical elements when it is at physiological lengths, 
but looks like a classical smooth muscle with numerous 


appear in the fibres. These bands are obliquely or 
even helically arranged. Marceau"! may in some 
cases have confused such appearances with helical 
myofibrils. Their configuration underlines the 
tendency for structures in molluscan muscles 


to be arranged helically. A similar tendancy is 
seen in the crose-striated parb of the scallop 
adductor. i 


Thus, at least three types of smooth muscles can 
be distinguished in molluscs by major structural 
differences discernible in the light-microsoope. Some 


‘of these differences are only revealed when the 


muscles are allowed to shorten excessively, and they 
can be studied nots only in fixed material but also 
during contraction induced by adenosine triphosphate 
in glycerol-extracted fibres under the mi i 
The three types are: (i) smooth muscles òf classical 
appearance which persiste at all muscle lengths ; for 
example, the slow, white paris of lamellibranch 
adductors; (ii) smooth muscles which have the 
classical appearance at physiological lengths, bus 
develop ablique or helical] dense bands on ex- 
cessive shortening ; are the fast, yellow 
parte of some lamellibranch adductors ; (ii) smooth 
muscles with helical myofibrils which may or may 
not develop dense bands when they shorten; in 
the squid they do not, but in the yellow part of 
the oyster adductor, they do. 


‘Double Array of Filaments 


In two types of smooth muscles there is already 
good evidence that the contractile apparatus is con- 
structed in essentially the same manner as in cross- 
i : ib consists of two types of filaments 
cross-linked together. 

In transverse section, a fibril in the funnel retractor 
or mantle of the squid shows a double array of 
filaments (Fig. 1). The larger fllaments are angular, 
100-140 A. thick, and lie about 350 A. apar m a 
hexagonal array. Enolosed within this array are 
smaller filaments, about 50 A. in diameter; their 
arrangement appears to be rather irregular, and there 
are frequently more than six around each thick 
filament. The bridges linking these two kinds of 
filaments are clearly seen in longitudi sections 
(Fig. 6), where they are spaced about 150 A. apart 
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in the axial direction, and arranged m the same 
manner ag in rabbit psoas muscle. 

In the pharynx retractor muscles of Helix pomaiia, 
both the large and the small filaments are irregularly 

and there are many small filaments clus- 
tered around each large one and cross-linked to i$; 
here the large filaments are thicker (usually 250 A.) 
than in the squid, but the small filaments are of about 
the same size. The axial arrangement of the bridges 
is the same ag in the squid. 

The whole length of one of these smooth muscle 
fibrils is therefore constructed in much the same 
manner as the A band of a croas-striated muscle’. 
Ib is not yet known, and it may be diffloult to 
determine, whether the individual filaments in 
smooth muscles are continuous or discontinuous along 
the length of the fibril. It seems likely, however, that 
they are discontinuous. There are two reasons for 
thia opmion. First, the existence of a double array 
of cross-linked filaments strongly suggests that these 
muscles contract by a ‘sliding mechanism’ like croas- 
striated muscles” ™. Secondly, the low-angle X-ray 
diffraction patterns of clam adductor muscles do not 
change when the length of muscle is altered™ ; in 
cross-striated muscles, a similar feature’ is explicable 
on the hypothesis that the filaments slide past each 
other without changing their lengths" M. 


Comparison between Smooth and Cross-strlated 
Muscle 


If the model we propose for these smooth muscles 
is correct, then certain features can easily be 
explamed. The lack of cross-striation is olearty due 
to the abeence of any transverse alignment of the 
fllamenta, aa suggested earlier“ ; there are no regions 
consisting—like I bands—of thin filaments alone, 
and there are no regions where the thick filaments 
lie in &ransverse arrays, as in A bands. Moreover, 
the absence of Z and M lines should allow unlimited 
sliding of filaments relative to each other, so that 
such & muscle might be able to develop tension over 
a very wide range of lengths (as, indeed, it does 
in Helix" and Holothuria", for example) because 
cross-links could always be formed between the 
filaments, and, according to the theory” elaborated 
by A. F. Huxley” for cross-striated muscles, 
tension is determined by the number of oros- 
links. 

Contraction bands in striated muscles develop when 
the Z lines meet the A band filaments™. Such bands 
would not be expected to occur in smooth muscles, 
end indeed we have not obeerved them within the 
physiological range of lengths. The nature of the 
dense bands described earlier in this article in 
certain excessively shortened mollusoen muscles is 
now being investigated. 

The fundamental similarity between cross-striated 
and smooth muscles is already becoming apparent 
from recent physiological investigations. Thus 
contraction 18 &ooompenied by similar. optical*! and 
thermal" changes; and foroe-velooity and length- 
tension relations are similar*’™,*4, as are the events 
accompanying stress relaxation™. Buoh differences 
as have been found are quantitative; smooth 
muscles are generally slower? and can maintain 
tension more economically*. Thus when measure- 
ments are made of the time to reach peak iso- 
motrio twitch tension and of the half-decay time 
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of this tension, it is found that in the amooth muscles 
from Heliz, Pinna, Mytilus and Pecten, the ratio 
of these times of mse and fall ranges from 1:8 
to 1:20, whereas m crose-striated muscles (and in 
squid mantle muscle) the ratio is no greater than ` 
1:2 (Abbott, B. O., and Lowy, J., unpublished 
work). This finding cannot yet be explained in 
terms of structure; perhapa chemical factors are 
of even greater importance. 

The significance of cross-striation remained unex- 
plained. There is likely to be more than one reason 
for it. As regards the usual suggestion that cross- 
striation represents specialization for speed, 1b is well 
+o remember that the gut muscles of arthropods are 
cross-striated. Similarly, the gut muscles in squid 
have the same helical arrangement of smooth myo- 
fibrils as is present in the mantle and retractor 
muscles, which are the fastest smooth muscles that 
have so far been studied. 

We are much indebted to Dr. H. E. Huxley for 
help with electron microscope techniques, and for 
discussing this investigation with us at all stages. 
We are also grateful to Mr. H. R. Munden for tech- 
nical assistance. We thank Prof. J. T. Randall and 
Dr. H. B. Fell for their encouragement of this work, 
and the director and staff of the Plymouth laboratory 
of the Marine Biologica} Association for supplying 
many of the animals and for laboratory fdcilitios 
One of us (J. L.) acknowledges the financial support 
of the Nuffield Foundation. 
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LETTERS TO THE EDITORS 


Ths Hdsors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications. 


Electron Tire Studies on Colloidal 
Silver lodide employing Cinematographlc 
Techniques 

THE examination of crystals of silver halides in 
the electron microscope is of considerable interest in 
view of their importance in photography. Bo far, most 
research has been carried out with crystals from 
photographic emulsions havmg sizes of the order of 
Su or greater. However, crystals of such magnitude 
suffer from the disadvantage that they are sufficiently 
thick to be opaque to an electron beam and usually 
decompose rapidly in the beam! ; this is particularly 
so with silver bromide, which has been most investi- 
gated. This has led largely to the use of replica 
techniques for their examination’. Particles of 
colloidal dimensions seem to have received very little 
attention, possibly owing to the relatively low 
magnification and reeolvmg powers of earlier electron 
mucroscopes. 

Recently, in these laboratories, we have carried 
out extensive research on the formation and growth of 
colloidal particles using the Siemens Elmiskop I ?, 
which allows direct examination of specimens at 
imnstrumentel magnifications of up to x 80,000 and 
x 180,000. The instrument was also modified for 
microdrffraction observations according to the method 
of Rieoke*. Sols of silver iodide (negatively charged, 
stabilized by exoees of iodide ions) may be produced 
having particles of various sizes’ (10-5000 A.) and 
well-defined shapes and thicknesses accordmg to the 
conditions of preparation ; the thinner specimens to 
some extent transmit electrons. The predominant 
two-dumensionsl shapes are hexagonal and triangular ; 
examination by muicrodiffraction shows them to be 
single crystals having a hexagonal structure. 





Fig 1 A sequence from a einé film taken direghy fiom the electron 
mica oscope soreen showing a single orystal of silver 10dide under- 
going conmderable contrast ehanges ( x 200,000) 
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Fig. 3 Filament growth from a te 
silver iodides after irradiation in the 


trahedral particle of 

beam. (x 100,000) 

During our mvestigations, we discovered that silver 
iodide during electron irradiation shows several 
interesting features which appear to differ from those 
usually described ın the literature for mlver bromide ; 
moreover, these features can be controlled Two 
main types of behaviour are observed, namely, 
considerable changes of contrast which are mobile 
within the particle, and in some cases, notably with 
high beam intensities and certain crystal shapes, 
rapid filament-growth from the corners. Cinemato- 
graphic recordings have been made of both these 
phenomena, and also of the microdiffraction patterns 
during these changes, by photographing directly the 
fluoreecent screen of the e n microscope. 

The nature of the contrast changes and the speed 
with which they ooour is illustrated in Fig. 1, which 
shows a small single crystal of silver iodide (about 
800 A. in diameter) that has undergone & considerable 
change m two consecutive frames of the oinó film 
(1/16 geo.). Regions formed during irradiation which 
are transparent to electrons move with great rapidity 
inside the crystal without effecting any change in 
external shape. By changing the illuminating in- 
tensity, the rate of movement oan be controlled ; by 
reducing 1t sufficiently, the effect can be stopped. The 
motion of the transparent areas continues indefinitely, 
without evidence of decomposition or the formation 
of small sputtered droplete &round the particles 
(compere the behaviour of silver bromide’). 

With oerbam types of particles a flament appears 
to be pushed outwards from the interior as the mn- 
tensity of the electron beam is increased. It seems 
to form with the greatest frequency from the points 
of tetrahedral particles. Fig. 2 shows a filament 
formed from a tetrahedral particle. Closely spaced 
‘contrast bands’ shown across the filament ams are 
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tly observed, and are often seen to move with 
great rapidity throughout the length of the extended 
region. Many of the filaments appear to be flat 
ribbons measuring as little as 80 A. across, yet 
remaining quite rigid. Prelmoinary micro-diffraction 
patterns of selected areas taken on single filaments 
indicate that they are silver iodide and not free silver. 

The nature of the mechaniam by which these effects 
ocour haa not yet been fully elucidated, and a full 
aocount of both the microscopy and diffraction of 
this system will be published elsewhere in due course. 
Such effecta are, no doubt, closely associated with 
the mobility of the lattice unite in silver iodide crystals 
and the charging effecta and morease of temperature 
which oocur in the electron beam. In the case of 
hexagonal silver iodide, & transition occurs at 145-8? 
to a oubio form’. However, so far no deviation in 
the micro-diffraction pattern from the hexagonal 
form has been observed; but an extension of the 
work to direct observations on specimens maintained 
at high temperatures in the electron microscope is in 
progress. 

Finally, an important electron optical factor in 
these experimenta is the use of a double-condenser 
lens illuminating system in the Siemens Elmiskop?. 
Illuminating probes of ðu diameter were frequently 
used in the present work, and under theee conditions 
the overall rise in tem of the specimen is 
considerably reduced. It is difficult, therefore, to 
compare irradiation effects occurring during examma- 
tion in the Siemens Ehniskop with work oarried out 
on earlier electron microscopes fitted with a single 
condenser lens. 

We wish to thank the Agricultural Research Council 
for financial aid to one of us (R. W. H.), Measrs. Ilford 
Ltd. for generous assistance with ciné film, and Mr. 
R. B. Collins, Dr. V. E. Cosalett and Dr. P. B. Hirsch,’ 
for valuable discussions. 
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Nature of the Lunar Surface 


RxeacmwrrLy, Gold! has discussed the origin of the 
lunar craters and maria. He concurs in the meteorite 
impact theory of the origm of the craters advocated 
by Baldwin’, and agrees in major conclusions on the 
impact of explosions with Gilvarry and Hill’. 
strong reasons‘, Gold argues agains& lava as the 
agent producing the smooth dark surfaces of the 
maria (which he presumes to arise in the first instance 
merely as meteoritic craters considerably larger than 
the average). He proposes to explain the smooth 
surfaces by an erosion process creating dust in the 
highlands, coupled with a ‘transport mechanism 
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depositing it in the maria. The purpose of this 
communication is to point out the possibility of 
explaining simultaneously the erosion and transport 
required in Gold's theory, by & process known to be 
operative on the Earth on a large scale (in contrast 
to some’ suggestions by Gold and by Urey*). 

It is a corollary to Gold’s considerations that the 
Moon was formed cold; ite strongly triaxial shape 
reflects the strength of the component materials, and 
i$ was never in hydrostatic equilibrium}. It follows 
that isostatic compensation is not, and never was, 
present. ‘Terrestrially, a-high level of earthquake 
activity of tectonic type is found where the isostatic 
gravity anomalies are large’. In spite of the appróxi- 
mate isostatic balance of the Earth, the total number 
of earthquakes is of possible order 10* annually ; the 
corresponding release of energy* is about 1:2 x 10" 
ergs. These considerations are consistent with 4 
significant level of seismic activity of tectonic type 
on the Moon, sustained to the present throughout 
rte history. It may be noted! that maximum gravity 
anomalies observed in the seismically active ciroum- 
Paoiflo belt are somewhat in excess of — 200 milli- 
gals. Assuming the maximum width and depth’, 
& surface gravity anomaly can be computed of 
about — 450 milligals over the centre of the Alpine 
valley of the Moon, for no isdstatic compensation’. 
Of the two figures, that for the Moon 1s greater in 
an absolute and relative sanse, since the lunar 
gravitational acceleration is only one-sixth that of 
the Earth. i 

It will be postulated that seiamic action representa 
& major erosive agent on the Moon, capable of 
reducing surface rock to rubble and (possibly with 
the co-operation of other agenta) to fine particles and 
dust, in a time shorb compared to the lunar age. 
The seismic action will fill the bottoms of the craters 
with detritus eroded from the mner walls, as de- 
manded in Gold’s theory. To check sufficiency of 
such an erosive mechanism, it may be noted that 
the earthquake of 1897 in Assam caused complete 
destruction of buildings over an area* of 20,000 km.*. 
For the same degree of destruction over the entire 
surface of the Moon, only 2,000 comparable shocks 
would be needed. Since the Moon's age is of order 
10° years, these figures correspond to roughly one 
such extreme shock every million years (instead of 
the frequency observed on the Earth of possibly one 
every few centuries). 

An effective transport process follows from the 
fact that the maria are on the average 2 km. lower 
than the lunar highlands’. The corresponding slope 
toward the maria 18 sustained only on the average, 
since it shows local elevations and depressions 88 
does & mountain watershed. Intermittent moonquake 
activity permits the- dust to escape over the rims 
of dust-filled depressions and to seek out the lowest 
gaps in obstructions, in order to side and roll under 
gravity in the direction of the local alope. The seismic 
shaking prevents surface friction from arresting the 
flow, and no atmospheric resistance existe. The 
continual action of this: process over the course of 
time will deposit dust from the lunar highlands in 
the lower maria, where its surface is maintained level 
by seismic agitation. 

This hypothesis of seismic waves aa the source of 
the agitation of the ‘dust atmosphere’ permite & 
considerably higher ‘seale height’ than does the 
thermal agitation suggested by Morrison’. Dust 
particles which have obtained a velocity from seismic 


.912 


acceleration can gain a vertical component of velocity 
by rebound from surface rock, to reach heights sıx 
times that possible on the Earth. A lunar seismic 
wave exhibiting the maximum amplitudes of ground 
acceleration (500 cm./sBeo.! and horizontal displace- 

ment (60 om.) observed for an earthquake! oould 
impars s horizontal velocity of approximately 
200 om. /sec. +0 superficial dust. For perfectly elastic 
impact against maasive rodk, the maximum height 
of trajectory of a dust particle would be about 100 cm.’ 
Theee figures may correspond to an extreme assump- 
tion, but they imply that the levitation induced 
seismically may be sufficient for the dusb to surmount 
minor agperities obstructing the flow. The transport 
mechanism suggested does not seem inadequate for 
the requirements of.Gold's theory, in view of the 
low flow-rate (to deposit dusb to a depth 
of 1 mm. in 10‘ years)! and the large area which 
can be subjected to acceleration by an earthquake 
(about 5,000 km.* for an acceleration greater than 
one-fifth thas of terrestrial gravity, in the case of 
the earthquake of 1891 m Mino and Owari, Japan)". 

I acknowledge valuable discussions with Prof. 

A. J. F. Siegert, of Northwestern University, and 
with Dr. R. B. Baldwin. - 
Jonx J. QGLVARRY 
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Internal Flaws in Bonded Cylinders of 
Soft Vulcanized Rubber subjected to 
Tensile Loads 


Ir is not uncommon to subject rubber-to-metal 
bonded components to tensile loads lower than that 
required to break a well-bonded unit as a routine 
check of the bonding effüoecy!. We have observed 
that internal fractures occur in soft vuloanixed 
natural rubber cylinders bonded to metal end-pieoes 
sien ue cen ese low tae Jocde 
Such internal flaws may well pass undetected, but 
their presence might be expected to impair the 
strength, service behaviour and life. No previous 
account of their óocurrenoe is known to us. 

The rubber mixes used contained little or no carbon 
black, and gave vulcanizates having hardnesses in the 

$0—45? British Standard. The test-pieces, in the 
form of oylinders 2 am. in diameter and 0: *01—0-50 om. 
in height, were prepared by a moulding 
bonded by means of oemente (Ty Ply’ 
to metal end-pieoes during vulcapization. Load- 
HeHaxiom relations in tension ‘wero: detarmined Using 
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Hrtension (om) 


Fig. 1. Load-eftenalon relation for a test- 
and 0-25 om. thick, of hardness 45° 


a Hounsfield tensometer, Te MEOR belg VaR 
at a speed of 0-16 am. [min. 

A typical loed-deflexion relation is shown m 
Fig. 1. Similar relations were obtained for all the 
test pieces examined. Audible cracking was fre- 
quently evident from the pomt A onwards, and a 
cross-section of a test-piece cub open after a load of 
57 kgm. had been-applied ia ahown in Fig. 2. Several 
cracks about 0-3 om. in length are visible m the 
central region. In thinner test-pieces a gre&ter 
number of smaller cracks was found. The cracks 
often extended towards the bonded surfaces but did 
not appear to communicate with them, & thin film 
of rubber adjacent to the bond being unbroken. 

Ib seems probable that the cracks are formed under 
the action of a negative ‘hydrostatic’ pressure, 
arising from the imposition of the present deforma- 
tion on a substantially undilateble material, and 
analogous to the component of preasure proposed? to 


666 2 am. in diameter 
ritish Standard 


account for the load-deflexion behaviour of bonded , 


unite in compression. The magnitude of the negative 
preesure may be calculated m a similar manner; at 
the coentre of a sufficiently thin teet-pieoe it is found 
to be 2c, where o is the a tensile traction 
imposed on the bonded faces. From the load-deflexion 
relation shown in Fig. 1, therefore, cracking seems 
to have occurred when & negative preesure of 
28 kgm. jam." waa This value may be oom- 
with the thresholds for cavitation reported 
for water and for glycerine of 16 and 68 kgm./om.* 
ively. 





x 


No. 4592 November- 2 1957 


Ib has been stated‘ that the presenoe of grit may 
lead to (unspecified) failures in the rubber when testa 
of rubber-to-metel bonded unite are being carried 
out. It seams unlikely that grit was entirely re- 
sponsible for the cracking reported above, since it 
was found in vulcanizates made from different batches 
of natural rubber, including one specially clean 
experimental sample. 

This work forms part of & of research 
undertaken by the Board of the British Rubber 
Producers’ Research Association, and will be re- 
ported in full elsewhere. 
. A. N. Gant 
P. B. LINDLEY 
British Rubber Producers’ Research Association, 


1 Buchan, B., Trens. Ia. Rudder Ind., 19, 25 (1043); ‘Rubber to 
Metal Bonding”, 393 (London, 1048). 


* Gent, A. N., Proc, Rubber Bng. Conf., 25 (Natural Rubber Develop- 
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* Bull, T. H., Pku. Mag., 1, 153 (1956). 
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Preferential lonization of Argon in the 
Presence of Alr and its plication to 
Electric Discharge Devices 


electric discharges in gases, both for promoting fast 
reactions in photosensitive materials (for example, 
crystals of metallic azides), and for illuminating such 
events when recorded by the techniques of high- 
speed photography. For both requirements it is 
desirable not only that the discharge be of consistent 
and reproducibly high luminance and illuminating 
power, but also that it shall be reproducible m both 
space and time and in electrical properties. To these 
ends mvestigations are being undertaken here to 
determine the effecta, inter alia, of variations of the 


(a) that of a duration of several milliseconds at 
approximately constant intensity, and (b) that of & 
duration of a microsecond or lees posseasing short 
rise and decay periods, are of particular interest. 
It has already been shown! that the millisecond 
discharges of constant intensity may be started along 
any desired path by means of a vaporixing wire, and 
will continue for the duration of the applied energy 
pulse. It was therefore possible to match the potential 
drop (about 80 V./om. in air or 15 V.[am. in argon) 
across a suitable discharge gap to the output voltage 
of the energy pulse from an electrical storage net- 
work. In a particular arrangement using a Guillemin 
network charged to 2,800 V., gaps of 14 in. in air 
and 19 m. in were crossed at pulse energies 
between 0-5 and 1-0 MW. Efficient energy conversion 
of about 25 lumens/W. was obtained. The system 
affords a convenient alternative to the silica envelope 
i tube where large dissipetions of energy are 
involved, and would prove simple to extend to much 
higher powers, such as 5 MW., and longer durations, 
such ag 100—1,000 msec. 

An alternative method? has now been established 
for confining microsecond discharges to a desired, 
and repeatable, path. It was discovered that, in the 
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1. An electric blown with an arial, non- 
è stream of argon in die atio S one ole The 
other electrode has been used to a trigger electrode 


presence of a stream of gas such as argon, flowing 
between the electrodes of a discharge gap, the dis- 
charge confined itself to a path within the argon. 
Spectrograms showed that the argon stream could 
be reduced to a cross-section having only 0:5 mm. 
diameter before there oocurred any excitation of the 
surrounding gases (in this case air), when using a 
i energy of 2-5J. Itis convenient to construct 
the discharge gap (Fig. 1) with one electrode drilled 
axially, so that the argon may be introduced oon- 
tinuously and cross the gap axially. Provided 
that the axial hole and the electrode shapes are 
reasonably streamlmed, a non-turbulent flow is readily 
established, while the low velocity of flow necessary 
involves negligible consumption of argon. The ratio 
length/diameter of the gas stream, Fig. 2, may be 


. as large as 60: 1, though it is easier to achieve stable 


flow at lower ratios. In a particular case using & 
ratio of 18:1, a discharge was established across & 
gap of 9 mm. length. During the discharge, the 
luminous rone expanded to a diameter of approx- 
imately 2 mm., a volume change of 16:1. The 
wave-forms of the light emitted showed that emission 
rose to its peak value of 6 x 10* candles in 0-25 psec., 





d ikea o rion, cad 


argon. s prier on 
in (c) have to fill the projected area 
the stream. The ratio to diameter of the stream is 40-1 


6) in a non-turtulens 


Fig.2. Low-energy between steel electrodes (s) in alr, (b) m 
stream of 
of stream oocars and the 
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the duration at 50 per cent peak-level being about 
0-5 psec. This compares favourably with a mmilar 
discharge confined within a silica capillary tube, 
‘where the peak illuminating power was slightly less 
and the duration twice as long. 

A considerable fraction of the emission appeared in 
the form of the argon ‘blue’ spectrum ; so that, oon- 
sidered as a source, the electric discharge confined 
within an argon jet may have advantages beyond 
those associated with its stability of shape, size, posi- 
tion and emission. For example, in conjunction with 
a filter isolating the à = 4846 A.-region, it should 
prove an excellent source for high-speed interfero- 
metry. 
No attempt has yet been made to establish the 
mechanism involved in the preferential ionization 
of argon in the presence of air. However, since the 
dielectric strengths of air alone and argon alone differ 
by a factor of about 2, the effect is perhaps not 


surprising. 
Acknowledgment is made to Dr. J. 8. Courtney- 
Pratt for his encouragement of the work and to 
Dr. F. P. Bowden for permission to publish this 
communication. 
. D. P. C. TEACKEBRAY 
Laboratory for Research on the 
Physics and Chemistry of Solids, 
Department of Physics, 
University of Cambridge. 
July 8. 
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New Crystallite Orientations of Cellulose | 
in Spirogyra Cell-walls 


Dure our work oh barium sulphate in Spirogyra’, 
clean oell-wall material waa prepared, using methods 
applied earlier in isolations of oell-walls of fungi’. 

is induced us to pay some attention to certain 
problems concerning ; cell-walls. In the 
native state, these do not stain with chlor-zino iodide, 
although Frey’ definitely claims the presence of 
cellulose. ^ Nioolai and Preston, discussing their 
X-ray examination of a great number of filamentous 
green algset, conclude that in very few families can 
it be claimed with certeinty that the wall oontains 
any cellulose common to higher planta, and that it is 
striking that such a well-known and often investigated 
genus as Spirogyra is still in doubt. 


The main results of our X-rey and peper-chromato- . 


graphy investigations concerning these cell-walls 
may be briefly summarized as follows. 


It was found that;about 50 per cant of the cell. 


walls dissolves on ive treatments with hot 
8 per cent potassium hydroxide and boiling 2 per 
cent h ric acid. The acid dissolves about 
23 per cent of the wall, and then conteins galactose 
and xylose. 

The residue yields an X-ray diagram which, so far 
as the spacings are concerned, corresponds to that 
of cellulose I and by its clarity suggests that the 
residue is comparatively pure cellulose. 7 

In order to examine & possible orientation of the 
cellulose, cell-wells extracted as mentioned above 
were dried to flatness anid heaped ao as to form packets 
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of nearly parallel walls. These were irradiated in 
directions parallel and perpendicular to the plane of 
the flattened cell-walls. 

It could be concluded from the X-ray diagrams 
of these specimens and, as appeered later, also from 
Similar specimens of native cell-walls, that the 
cellulose crystallites show a preferential orientation 
with a given crystal plane parallel to the wall. This 
has also been observed for other algae’. However, 
it is remarkable in my specimens that the oriented 
plane is not the one which is usually oriented parallel to 
the wall. 8o far, in both natural cellulose I membranes 
and membranes formed by drymg down suspensions 
of particles of degraded cellulose I *, (101) exclusively 
has been observed oriented parallel to the membrane. 
In my Spwogyra cellulose, I found the plane of 
orientation to be mainly (002), and also, in one 
species, it was observed that (101) is parallel to the 
wall. These orientations are shown in Figs. 1 and 2 

ively. ; 

t has been reported that the crystallites of natural 
celluloges, or st least particles which probably 
represent the crystallites, are slightly flattened"’, 
(101) bemg the face of greatest extension. 
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Wig. 2. Same as Fig. 1; but other species of Spiragyra Noto 


01) interference aro has an equatorial position, whereas 
Hiat Vn (101) that of (101) 1s meridional 
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diagrams there is evidence suggesting that likewise 
in Spirogyra cellulose the orystallites are slightly 
flattened, with the face of greatest extension oriented 
in the plane of the oell-wall. This was supported by 
the'low-angle scattering (not shown in Figs. 1 and 2). 
In other words, ites of natural cellulose I ma; 
algo have, in addition to (101), either (002) or (101) 
as their face of greatest extension. 

Frey-Wysaling* has directed attention to the fact 
that the OH groups on carbon atoms VI, VI’, XI 
and XII’ in the Meyer-Misoh cellulose structure may 
freely rotate about the C—C bonds of these car- 
bon atoms. He has pointed out that a given position 
of these OH groups, deviating from the position 
shown in the classical Meyer-Misch structure, could 
favour orystallite growth in (101) This could 
explain why thus far m natural celluloses (101) 
exclusively had been observed as the plane of Jamina- 
tion and growth in area of the crystallites, whereas 
on the basis of the Meyer—Misch model one would 
expect this plane to be (002). 

In the light of Froy-Wyssling’s considerations, 
our findings suggest that there might occur in Nature 
three structural modifications of cellulose I which 
differ by the position of fhe OH. groupe in question. 
These different OH positions might favour different 
directions of micelle growth. 

Details of this work will be published elsewhere. 
It has been supported by the Netherlands Organiza- 
tion for Pure Research (Z.W.O.). 


. R. Kener 
Laboratory of General and Technical Biology, 
Technical University, 
Delft. May 28. 
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Degradation of Biologically Synthesized 
Lactose labelled with n-|4 

Ax investigation on the labelling of lactose-C 
from milk obtained from cows and goata was recently 
reported by Sohgmbye!. The present communication 
describes & similar investigation on the distribution of 
carbon-14 in both hexose moieties of lactose obtamed 
from the milk of a goat employing sodium formate-4C 
as the lactose precursor (lactose-“C was obtained 
through the courtesy of Mr. B. Misler, of these 
Laboratories). 

A total of 128 mgm. of lactose-O were hydrolysed 
with 10 ml. of 0-5 N sulphurio acid in a sealed tube 
for 4 hr. at 100° O.*. The hydrolysate was adjusted 
to pH 4:5 with a saturated solution of barium 
hydroxide, filtered, the precipitate washed, and the 
filtrate plus washings concentrated to approximately 
2 ml. usmg & current of warm air. The condensate 
was then chromatographed and scanned’. The scan 
showed the distribution of radioactivity between the 
two hexose moieties to be equal. 

The galactose and glucose were separated and 
isolated using a coupled column of powdered cellulose 
(three sections, each diminishing in volume by one- 
half) and an eluting solvent conmsting of ethyl 
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acetate—pyridine—water (8:2: 1)*. The total yield 
of the monoses was 46 per cent for glucose and 
65 per cent for galactose. 

The microbiological degradations of the hexoses 
were accomplished by a procedure similar to that of 
Bernstein e£ al.*. This degradation relies on the 
conversion of hexose to equimolar amounts of carbon 
dioxide, ethanol and acetic acid for each mole of 
hexose fermented as demonstrated by Gunsalus and 
Gibbs‘. Leuconostoc mesenteroides cells required 
for Warburg fermentations were grown in the stock 
broth supplemented with separately sterilized 0-2 per 
cent glucose or galactose, depending upon the sub- 
strate to be degraded. 

The fermentations employed for the initial step 
of the monosaccharide tions were carried 
out at 80°C. under nitrogen in 125-ml. Warburg 
flasks containing 20 ml. of cell ion in the 
main. t with 0:08-0:05 mM substrate 
in the side-arm. At the conclusion of the fermentation, 
carbon dioxide was absorbed in alkali, removed, the 
cells inactivated by the addition of concentrated 
sulphuric acid and separated from the fermentation 
mixture by centrifugation. 

Ethanol was isolated from the supernatant by 
distillation and then oxidized to acetic acid. Lactic 
acid was extracted from the distilland by ether 
extraction and treated with sulphurio acid and 
chromic oxide, yielding carbon dioxide and acetio 
acid. The step-wise degradation of acetio acid m- 
volved decarboxylation by the use of the Sahmidt 
reaction as described by Phares’ and the oxidation 
of the resulting amine to carbon dioxide. 

Table 1. DiIMTEKIBUTIOX OF CARBON-14 IN GLUCOSE AND GALACTOSE 
oF LACTOSE IN MILK 














Carbon No. |1 x 10-* wc./mgm. | Carbon No.| 1 x 10™ so /mgm. 
a barnum carbonate um carbonate 
Gineoss 
1 33 2+3 18 
2 15 
3 20 ETETE 30 
4 34 +6 28 
5 24 
6 29 1-6 29 
1 29 2+3 1:0 
H o$ 4-529 30 
4 37 $16 2:8 
5. 23 
9 29 1-6 29 











The degradation of both hexose moieties of the 
biologically synthesized lactose-4C, summarized in 
Table 1, showed the degree of labelling in each of 
the carbons of the isolated hexose moieties to be, 
"a apa Jc carbon numbers 4, 1, 6, 
5, 8, 2. 

Feapueiox J. CARLNION 

Haney R. ROBHETS 

Lzmraibrow A. Norrina 

Research Laboratories Division, 

National Dairy Producta Corporation, 

Oakdale, Long Island, New York. 

z (1962) , P., Wood, H. G., and Kleiber, KL, J. Bial. Chem. , 825, 1011 

t Partridge, 8. WL, Biochem. J., 4R, 251 (1048). 

* Roberts, H. B., and Carleton, F. J., Anal. Chem., 28, 11 (1056). 
Pale y aranes, e nimia ad Ohemical 
egre Fda ti, Y tis Me Pane Pat Won 

* Gunsalus, I. C., and Gibbs, M., J. Biol. Chem., 194, 871 (1088). 

' Phares, E F., Aroh. Biochem. Biopkys., $3, 178 (1951). 


916 


Kopsine and Strychnine: a Comparative 

Study of their Physiological Properties 

Korsrwm, an indoline alkaloid, has been isolated 
from the leaves of Kopsia albiflora, L. and Kopsia 
fructosa, A.Do. (Apooyangceae)b!. It is a monoacidio 
base, and its chemical structure has bean found? to 
be as shown in Fig. 1. 





Structurally, it has some to same of the 

strychnos‘ and piorelmna*' alkaloids. It has been 

3 that the structural configuration sb carbon 

atom 8 (that is, the allocation of —COOOH, and 

cyclic acetal) fits into the modern conception of 
biogenesis of strychnos alkaloids’. 

The physiological properties of kopsine have been 
studied and the results have been compered to those 
of strychnine under identical conditions. The pH 
of the solutions of strychnine and kopsine was 6-5. 
A control study waa made in each case by using 

i 's solution with pH. adjusted to 6-5. 

(1) Strychnine (1 mgm.) increases the excitability 
of the motor nerve cells. This action is very marked 
when strychnine is applied directly to the spinal 
cord. The same dose, or even higher doses, of 
kopaine show little effect. Preparations of spinal 
cord, nerve and muscles in toads were used for this 
work. 

(2) Directly applied to the smooth muscles of the 
intestine or uterus of virgin rate and guinea pigs, 
3 mgm. of strychnine has no effect. Kopsine in the 
same dose (8 mgm.) moreases both the rate and 
amplitude of contraction of such muscles. 

(8) Strychnine at a dose of 0-2-0-3 mgm. does 
not affect the cardiac contraction of toads. Kopsine 
at a dose of 0:2 mgm. reduces the cardiac con- 
traction—both rate and amplitude. This effect 
becomes more pronounced as the dosage of kopeine 
is increased. With high dosage (0-5 mgm.), there 
is temporary cessation of the cardiac ivity. 
For such investigations, toad heart perfusion experi- 
mente have been used. 

(4) Neither strychnine nor kopsine influences the 
peripheral blood flow m toads as studied by the 
flow perfusion technique at a dose of 
100 mgm. per 100 ml. and by venous drop recording 
method using 5-15 mgm. of either. 

(5) In urethane-anwethetized cats, strychnine in 
the dose 2 mgm. per kgm. body-weight lowers the 
blood pressure slightly only (8-12 per cent) when the 
besal level of blood preasure is between 120 and 
140 mm. mercury. pame at a dose of 2 mgm. 
per kgm. body-weight reduces the blood pressure to 
& greater extent (15-35 per: cent), under identical 
conditions. The hypotensive effect of kopsme (vary- 
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ing the dosage between 2-5 mgm. per kgm. body- 
weight) is much greater than that caused by strych- 
nine of same dosage. When such a higher dosage of 
strychnine is used, respiration stops and there are 
marked convulsions and inhibition of cardiao con- 
tractions. But with higher dosage of kopaine convul- 
sions never occurred in toads or cata. 

Thus physiologically, kopaine possesses cholmergic 
effects, and ite site of action is peripheral and not at 
the cerebrospinal axis as is that of strychnine. In 
the experimental preparations mentioned, it has also 
been found that kopeine and strychnine do not 
antagonize each other. Curiously enough, the hypo- 
tensive effect seen with kopsine has been observed in 
the deacetylated products of aspidosperminet, which 
is of the same origin (family: Apocyanaceas) as im 
kopsine. Strychnos alkaloids are, however, of 
different origin (family : Loganiaceae). ` 

Whether in the biogenesis of stryohnos alkaloids 
the cholinergic action has been shifted from a peri- 
pheral effect (heart, smooth muscles, etc.) to a 
central effect (central nervous system) is now being 
investigated, as-well as physiological properties of 
acetylated and deacetylated products of strychnine 
and allied substances. ~ 

We thank Dr. A. Chatterji and A. Bhattacherjya, 
Department of Pure Chemistry, University College of 
Science, Univeraity of Calcutta, for the supply of the : 
chromatographically analysed drugá used for these 
experiments. ! 
B. R. MuxmanjuE 
AJIT MAITI 
P. K. Day 

Department of Physiology, 

University College of Science 
and Techno ; 


1 Bhattacharyya, A., Soienos end Culture, 18, 203 (1058) 

* Bhattachar]ya, A., Obetterj: (née Mukherjee), A., and Bose, P. Ki; 
J. Amer. Chem.’ Soo., 78, (1949) 

* Bhattacharjya, À., Sotencs and Owlture, 83, 120 (1958). 

* Ansh, F. A. L., and Robinson, R., J. Chem. Soe , 1253 (1085). 

* Nilson, M. F., Robinson, R., and Thomas, A. V., Feperisntis, 9, 89 

*Bobineon, E., and Thomas, A. F., J. Chem. Soo., 8522 (1084). 

' Karrer, P., Wetwre, 176, 277 (1955). 

* Janot, M. M., Men, J. L., Aghoramurthy, K., and Robinson, B., 

Jxperiontia, 11, $43 (1 


An Antibiotic from Maggots 


Iw 1929, Baer! introduced maggot therapy into 
clinical praotioe as an adjunct to surgery for the 
treatment of osteomyelitis. This technique became 
widely used in North America, and was extended to 
the treatment of other lesions where there was pyo- 
genio infection or tissue neoroeis'. Maggots were 
believed +o have a threefold action within a wound : 
débridement of necrotic tissue by means of proteolytic 
enzrymes', stimulation of granulation tissue due to 
the larval excretion allantoin® and reduction of 
wound infection. Baer! did not consider reduction of 
wound infection to be merely the result of débride- 
ment and tissue stimulation, and Robinson? hag 
shown that allantoin, even in concentrations up to 
8 per cent, has no antibacterial activity. 

The work described in the present communication 
has been undertaken because it was considered that 
an anti-bacterial agent, having the properties of a true 
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antibiotio, might be responsible for some of the bene- 
ficial effecta of maggot therapy. 

Young larvæ of the black blow-fly Phormia terras- 
noras were fed on raw beef, transferred to a suitable 
container and sprayed wrth distilled water at 10-min. 
intervals over & period of 3 hr. The washings were 
allowed to drain off, carrying with them & suspension 
of the maggot exoretions. This aqueous suspension 
was sterilized by heating for 80 min. under 15 Ib. 
preasure. When diluted with suitable fluid culture 
media, this material was found to be bactericidal 
against hemolytic streptococcus group A at & oon- 
centration of 150 ugm.[ml. (mitial inoculum 10! log 
phase organisms/ml). Againsb pneumoooocus type I 
the potency was even more marked, a concentration 
of 80 ugm. jml. being bactericidal and half this amount 
was bacteriostatic. Streptococcus haemobyticus group B 
and viridans were shown to be sensitive 
at high dilutions. Staphylocooous aureus and Clostri- 
dium Price were much lees sensitive; Bactlus 
colt, Proteus vulgaris, S. typhimurium, B. subtilis 
and Oandida albicans were all highly resistant. 
Bactericidal activity is optimum when the initial 
pH of the culture medium is between 7 and 8. In 
addition to this, the preparation is partially in- 
activated by washed agar, filtered serum and whale 
blood. 

It has been found possible to isolate the antibiotic 
fraction in the washings by means of a chromatogram. 
0-5 mL of the maggot washings was as 8 
thin streak 15 om. long on Whatman No. 1 chromato- 
graphy paper. The solvent consisted of a 2 per cant 
solution of p-toluene sulphonic acid in n-butanol 
previously saturated with 2 per cent saline’. After 
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drying in warm air, the chromatogram was cut into 
strips 2 om. wide and 8 cm. long. These were then 
sterilized by ultra-violet light and embedded in agar. 
Antibiotic activity was detected by streaking length- 
wise over the i with Staphylococcus aureus 
(Oxford) and, following incubation, noting any areas 
of inhibition. Using this system, a rone of activity 
was located with an Ry value of 0-68 (Fig. 1). By 
means of a cellulose column and a modification of 
the chromatogram technique, it has been possible to 
obtain relatively pure samples of the antibiotic 
fraction in maggot washings. It has also been found 
that a series of injections of 25-50 mgm. of this 
preparation will protect mice from the lethal effecta 
of intraperitoneal inoculation with Type 1 pneumo- 
cocci (Fig. 2). By further purification it is hoped to 
improve the potency of the extract and to determine 
the basic chemistry of the active agent. At present 
the exact source of the antibiotic is not known, but 
it seams probable that it is a product of the larvæ 
themselves and not of micro-organisms associated 
with them. 
It is hoped to publish full details of this work 
elsewhere. 
We wish to thank Prof. R. Cruikshank, Dr. 
W. Howard Hughes and Dr. D. Hobson for helpful 
advice. 
E. R. PAVILLARD 
E. A. Wricut 
t of Pathology, 
Bt. Mary’s Hospital Medical School, 
London, W.2. 
July 24. 

1 Baer, W. 8., J. Bone end Ji. Surg., 13, 

‘Fine, A., and Alexander, H., J. Bons end Ji. Surg., 18, 572 (1084) 

* Robinson, W., J. Bons end Jt. Surg., 17, 267 (1935). 


‘ Black, E. J , “Paper Chromatography” (Aocademio Pross, Ino., Ni 
York, 1954). ER 2 d 
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Serum Protein Differences in Cattle by 
Starch Gel Electrophoresis 


GawETIGOAL differences obtained with cattle serum 
proteins by starch gel electrophoresis have been 
reported briefly}. This communication gives details 
of the distribution of the phenotypes, and some mating 
results. ; 

The apparatus employed is similar to that of 
Smithies’, except that platinum electrodes are used 
and all four veasels are filled with electrolyte (42 gm./l. 
disodium hydrogen phosphate adjusted to pH 7-8 
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with saturated potessium dihydrogen phosphate). 
Starch gels are prepared at 15 per cent w/v from 
acid-hydrolysed potato starch (Hopkins and Williams) 
and & 1-m-50 dilution of electrolyte. The serum 
samples are inserted into the gels on pieces of What- 
man #17 filter paper, 1-3 cm. x 0-6 om.; three 
serum samples can then be run side-by-side in one 
4-om. wide gel. The current density used 18 6 m.amp./ 
am. width of gel for gels 25 om. long (approximately 
250 V. across the electrodss). The pieces of filter 
paper are removed after lj hr. ; 4 hr. the 
trailing edge of the albumin has usually migrated 
about 4 cm. 

Examples of the Va obtemed are shown 
diagrammatically in The nature of the 
components in one- deel starch gel electro- 
phoresis has been determined by two-dmmensional 





Diagrammai!e representation of cattle serum protein 
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Table 1 DISTRIBUTION OF /,-GLOBULIM PHENOTYPES WITH RESPECT 
TO BREED (BULLS OXLY) 
6,-globuln phenotypes 
Breed L-— ———— Total No 
I IH IH IV v ot 
= 
Friesians $3 48 4 32 3 120 
Shorthorns 16 29 1 8 2 68 
Ayrshires 4 14 5 16 2 40 
Herefords 8 11 2 15 nu 36 
Aberdeen 
Angus 4 3 nil 1 1 10 
Guernsey 6 10 nil 8 nil 4 
Josey 10 4 nil 8 ni 17 
Bouth Devon 1 4 ni 9 nui 14 
Devon 4 4 nil 9 nil 17 
Red Poll 2 4 3 nil 1 10 
1 3 nil nil 2 6 
Welsh Black ni 1 nil nil 2 
852 
Table 3. Alarora RESULTS. ÀIIXBD BREEDS 
1 
Phenotypes of offspring 
pic nd T— T 4 
of paren: I II III IV v 
IxI 6 — — T m = 
IxII 15 11 
Ix UW 1 1 — — 5 
IxIV 2 T 1 — 
Ix¥ 6 — — — 2 
uxi 4 4 — 5 — 
II x III — — — — 2 
II x IV 2 8 — 8 — 
ILxVv 2 2 4 — 2 
II x II — — 7 2 — 
II x IV — — 9 11 — 
HIx"Vv 1 1 4 1 — 
IV x IV — — — 8 — 
IV x ¥ — 3 1 — = 
YxV 1 — — — 2 














Note: The results shown were obtained from single offspiing born 
to 150 selected cows mated to one of 88 bulls. 


electrophoresis’, first in agar and then in starch gel 
(Fig. 2). The B,-globuhn zone gives four, five or six 
components depending on the serum type, the various 
combinations of these components allowing recog- 
nition of five B,-globulin phenotypes (I-V, Fig. 1). 
Table 1 shows the distribution of these flve pheno- 

among 352 bulls at the Milk Marketing Board 

ttle Breeding Centres. 

The 8,-globulin phenotype of an individual animal 
appears to remain constant, no change being observed 
in individual cattle on re-sampling over a period of 
twelve months. Prolonged storage of serum at 
— 18°C. has no effect on the f,-globuln pattern 
obtained. Examination of forty-two pars of 
monozygous twin sera showed that in each case both 
members of the pair gave the same B,globulm 
pattern, suggesting genetical control. Resulte from 
150 matings are presented in Table 2. 

It seems poemble from the resulte avaiable at 
present that this system is controlled by five paira 
of linked genes, go that each of the indrvidual f,- 
globulins 18 seen in the presence of a single or double 
dose of one allele of the appropriate pair, but is 
absent in the presence of a double dose of the other 
allele. 

The ‘thread proteins’ also seem to be under genetical 
control, resulting in four phenotypes (Fig. 1) inde- 
pendent of the B,-globulin phenotypes. However, 
the results obtained with this system are not repro- 
duoble, and further work is required to eluci 
the mechanism. 

I thank Mr. G. F. Smith, chief vetermary officer 
of the Milk Marketing Board, for making available 
bull blood; also Drs. Hall and Jamieson, of the 
Animal Breeding Research Organization, Edinburgh, 
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A. of this Station, for collecting blood 
samples in Norfolk and Suffolk. * 
. G. C. ASHTON 
Anmal Health Trust, - 
Farm Livestock Research Station, 
Stock, Essex. : 
July 28. I ` 


1 Ashton, G. O., Vet. Re., 69, 808 (1967). 
1 8mithies, O., Biochem. J, 81, O29 (1055). 
* B&mithies, O., and Poulik, M., Watwre, 177, 1088 (1966). 


Purification of §-Glucuronidase from 
Female Rat Preputial Gland 


Broausa of the enormously high activity of 
B-glucuronidase in the preputial gland of the female 
rat!, this tissue appeared to be a promising source 
of the purifled enzyme. For other tissues employed 
for this purpose, the specific activity, the degree of 


purification and the recovery are aa follows: ox liver? - 


(32,000, 800-fold, 5 per cent), calf spleen’ (7,900, 
1,400-fold, 1 per oent), calf liver* (60,000, 9,000-fold, 
10 per cent). The specific activity is expreesed as 
ugm. phenolphthalein liberated from phenolphtha- 
lein glucuronide by 1 mgm. of protein in l hr. at 
87° C., and the last two preparations were assayed in 
presence of deoxyribonucleic acid. A specific activity 
of 107,000 was observed with the best individual 
preparation from calf liver‘, and this was claimed 
to represent a purity of 85 per cant. 

Crude preparations of the preputial gland of the 
female rat have specific B-glucuronidase soctivities 
aimjlar to that quoted for the purified enzyme of calf 
spleen, and much higher speciflo activities than any 
yet reported oan easily be obtained after four oon- 
secutive stages of fractional precipitation. In the 
experiment summarized in Table 1, twenty-one rata, 
46 months old, yielded 2-2 gm. preputial gland which 
was homogenized in. water. The homogenate was 
made 0-1 M with respect to acetate buffer, pH 5-2, 
in a final volume of 22 ml. After 2 hr. at 37°C., 
insoluble material was removed by centrifuging, and 
the supernatant was fractionated as shown. Pre- 
cipitation, followed by sedimentation (10 min. at 
20,000g) after 80 min., and dislysis of the fractions 
were done at 0°C., but other i tions were 
ab ordinary room temperature. lutions were 
buffered to pH 5:2 with 0:1 M or 0.01 M acetate 
buffer, and dialysed against the more dilute buffer. 
Losses in enzyme activity were in part due to the 
discard of leas-pure fractions: there appeared, for 
Table 1. E 
Pur Om Peer PET Ki muUa pue 

HE. AT $7* O. AKD pH 5-2 (0-05 M ACNTATM ). 
PEROENTAGRS OY HATURATED AMMONIUM BULPHATA SOLUTION AND 
HTHANOL ARE BY VOLUME. 

METHOD OF LOWRY et &L.*, EMPLOYIKG 





Homogenate 
Supernatant 
20-80 per oeni sat. ammon. sulphate 


sol. 
20-45 per oent ethanol 
33-00 per onis set, ammon. Ku (Ue 


45-50 per oent ethanol 








* Binxymé Assay 1n presence of 0-03 per oent deoxyríbonuolmo acid. 
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example, to be no enzyme inactivation during the 
final fractionation. 
In agreement with Fishman and his co-workers’, 
the enzyme; especially in an advanced state of purity, 
displayed a reduction in net activity on dilution, and 
this was reversed by & variety of substances, such as 
deoxyribonucleic acid, albumin or enzyme inactivated 
by heat. It should, however, be noted that the figures . 
in Table 1 are not strictly comparable with the 
measurements of specific enzyme activity quoted by 
these authors**, amoe we employed albumin as our 
reference protein while they used the more chromo- 
genio protein, chymotrypsin’. To correct for thus, 
our own results should probably be multiplied by 
1-5 throughous. 
Since the -glucuronidase activity of preputial 
gland of the female rat is under ovarian control’, this 
tissue would appear to be ideal for studying the 
biosynthesis. of the active protein. , 
G. A. Lavvy 
C. A. Marsu 
Rowett Research Institute, 
A Bucksburn, 
Aberdeenshir e. 
May 21. 

1 Beyler, A L., and Saago, C. AL, Bndocrinol., W, $34 (1964). 

1! Smith, H. H. B., and Mills, G. T., Biochem. J., 84, 104 

* Bernfeld, P., and Fishman, W. H., J. Bul, Chem., 808, 757 (1053). 


i P., Nisselbaum, J. 8., and Fishman, W. H, J. Brot Chem., 
ed ende H. O., Kimelbaum, J. B., and Fishmen, 
' P., " . B., 
W. uy Amer. Soc., 78, 4872 (1954). . 


* Lowry, O. H., N. J., Farr, A. L, and Randall, B. J., 
J. Byol Chem., 193, fes aed. 


z 


Excretion of Yttrium and Lanthanum 
Chelates of Cyclohexane 1,2-Trans Diamine 
Tetráacetic Acid and Diethylenetriamine 
Pentaacetic Acid in Man 


Tue removal of stable or radioactive toxic ents 
from the human body is of considerable in x 
The modification of tissue distribution and ex ion 
of metal ions by chelating agents has been died 
in man and animals in several laboratories’. Although 
tetraacetic acid has been the 


in order to effect & significant removal of heavy 
ions, particularly radioactive rare earths. Thexpfore 
metal chelates having stability constants higher than 
the corresponding metal chelates of ethylenediamine 
tetraacetic acid were investigated for their effective- 
ness in removal of rare earth elements. | 
This communication reports observations oh the 
urinary exoretion of intravenously gorakada 
yttrium and lanthanum chelated with cyclo 
l2-&ans diamine weiraaoetio acid* (ODTA) 
with diethylenctriamine penteaoebio acid‘ A). 
The exoretion of hæse metal chelates haa! been 
compared with the excretion of the yiri and 
lanthanum ethylenediamine tetraacetic acid teg. 
Yttrium and lanthanum chelates of ethylene- 
diamine tetraacetic acid, cyclohexane 1,2-diamine 
tetraacetic acid and diethylenetriamine pentaacetic 
acid, using 1-2: 1 chelate to metal molar ratios, were 
administered intravenously to man. Ybttri and 
lanthanum were administered in 1-0- and 
1-5-mgm. quantities labelled with yttrium-90 and 
lanthanum-140 respectively ; they were de ined. 
in plasma samples and in aliquots of urine the 
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values expreased as percentages of the injected dose. 
On the basis of previous studies of yttrium and 
lanthanum excretion™, it was assumed that the 
metals were excreted by the kidney mainly aa the 
metal chelate. A representative example of a com- 
parative study carried out with the yttrium and 
lanthanum chelates in one patien’ is shown in Table 1. 
' Table 2 lists the twenty-four Hour cumulative 
urinary excretion in.a group of patients receiving 
the yttrium and lanthanum chelates. These results 
show quite conclusively that even at tracer-levels 


yttrium ethylenediamine tetraacetic acid is elimmated 
somewhat in excess of 50 per cent of the injected 
dose. The first is excreted in slightly smaller amounts 
than the second. The superiority of die&hylenetri- 
amine pentaacetio acid over cyclohexane 1,2-irane 
-diamine tetraacetic acid in effecting lanthanum 
excretion is indicated by the results in Tables 1 and 2. 

The complete urinary excretion of the yb&rium 
diethylenetriamine pentaacetic acid chelate suggests 
the use of the radioactive metal chelate as a vehicle 
for introducing ionizing radiation into the body. 
This type of treatment would permit a controlled 
exposure to total-body radiation over a period of 
several hours to days as compared to a relatively 
brief exposure +0 the same amount of rediation by 
X-rays. The quantity of radiation and the time of 
exposure could be controlled by the radioactivity of 
the isotope, the speed of infusion and the molar ratio 
of the metal to the chelate. 

Results correlating she urinary excretion of chelated 
yttrium with the stability constant of the metal 
chelate have been reported in a previous communica- 
tion from this laboratory*. These indicated that the 
higher the stability constant of the metal chelate, the 
larger the excretion. The stability constants of the 
lanthanum and yttrium cyclohexane 1,2-irans diamine 
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: IK n. 
yitrium or 1-5 mgm. lanthanum ion and 5 
were injected intra > -00 and 
: wore used da (raura) 


a 


"ntbenom- 165 











-NATURE 


Table 1. PLaswa LEYNLA amp OUXULATIYE UMNARY EXORNTION OF 
IN PaTIENT B, F. 


November 2, 1957 yo. ino 


tetraacetate acid chelates have been found to be 
greater than the oorresponding metal chelates of 
ethylenediamine tetraacetic acid*. Although no pub- 
lished data are available on the stability constants of 
the yttrium and lanthanum chelates of diethylene- 
triamine pentaacetio acid, unpublished results indicate 
that the latter binds polyvalent metal ions at least 
as strongly as cyclohexane 1,2-rans diamine tetra- 
acetic acid’. 

The effectiveness of a chelating agent aa a detoxicant 
for heavy metals can be predicted from the 
excretion of the intravenously injected metal chelate. 
Therefore, both oyclohexane 1,2-trans diamine tetra- 
acetio acid and diethylenetriamine pentaacetio acid, 
especially the latter, should be more effective than 
ethylenediamine tetraacetic acid in removing yttrium 
and lanthanum from body tissues and fluids. These 
resulta further support the conclusion that the 
stability constant of a heavy-metal chelate represents 
a reliable basis for predicting the effectiveness of a 
chelating agent in detoxifying a physiological system 
contaminated with heavy metal ions. 

This study was conducted under contract 47'(30-1)- 
1551 with the U.S. Atomic Energy Commission. 

We thank the Geigy Chemical Corporation, Ardaley, 
New York, for a generous supply of cyclohexane 
1,2-rans diamine tetraacetic acid and diethylene- 
triamine pentaacetic acid. 
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Site of Chloride Regulation in Marine 
Fish Larves 

DuzrwG current investigations into the laboratory 
conditions necessary for consistently successful marine 
fish-rearing, it has become increasingly evident that 
the osmotic hazard confronting the early larva is 
much greater than that facing the adult. Both larva 
and adult live under an osmotic strain, having internal 
sals concentrations roughly one-third thas of the 
The integument of the plaice larva is a thin 
ial membrane!, partially separated from the 
muscular axial tiasue by a voluminous sub-dermal 
space’. Its &bilrty to do oemotio work oan be critically 
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affected by external changes in the physico-chemical 
environment, and by the infernal energy supply. 
Unfed larvæ quickly succumb to the osmotic strain, 
after complete loas of yolk. The thick, secretory, 
soaly skin of the adult, on ihe other hand, is virtually 
water- and sal&-próof, oamotic leakage being re- 
stricted to the gill surface and oral membranes. 
Temporary starvation is never critical; food reserves 
provide energy for osmotic needs over long periods. 

In both young and old, regulatory mechanisms are 
necessary +o offset water loas and salt gain under 
the osmotic gradient. The adult swallows sea water 
to make good loss of water. The larger and lese 
mobile ions, for example, magnesium, calcium and 
sulphate, are eliminated with the fmoes*; water and 
the remaining electrolytes pese through the gui wall 
into the blood stream. Exoess chloride is secreted to 
the outside by special cells in the gills‘. The essential 
structural requirements for this mechanism of salt 
control are not generally present in emergent marine 
fish larve. The blood circulation is not yet complete’ 
and the gill fllaments are absent. Where then, and 
-how, do marine larvie regulate their mternal chloride 
' concentration ? i 

Copeland’ used a modifleation of the Leschke 
chloride test for im igating the chloride secretory 
cells of the adult Fundulus heteroclitus. My larval 
technique is broadly based on that of Co 
Living -yolk-sac larve of plaice, ood and were 
washed in distilled water for 8 sec., then plunged 
into a dilute acid-silver nitrate solution in a dark 
room, under a safe light. After 3 hr. impregnation, 


the larves were washed thoroughly in distilled water | 


to remove all traces of silver nitrate; immersed in 
dilute .photographio developer solution for 1 hr. ; 
rinsed ; fixed in ‘hypo’ for 4 hr. ; washed, dehydrated, 
cleared and mounted. Light precautions must be very 
^ strict until the ‘hypo’ stage. 

A remarkable and consistent feasure of treated 
larvæ is the fine, heavily stained, continuous network 
ramifying over the whole integument. This reticulum 
(Fig. 1) bears globular, corpusculate, nucleated bodies 
on its. meshes, aggregations of which form char- 
acteristically heavy deposits around the yolk sac and 
in the fin fold. Smaller stained particles lie between 
the meshes, which at first sight appear to outline 
the boundaries .of epithelial oells in the integument. 
The transverse section shown m Fig. 2 does not 
support the cellular theory. The network olearly has. 
differen’ properties from the rest of the unstained 
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Fig. 2. TraneYarsó section: throni dorai! marginal fn are 
trunk; high-power. tograph by B. Elms 


integument and lightly stained main axial tissues. 
If this conspicuous and regular pattern truly rep- 
resents distribution of chloride in the larval plaice, 
then the whole thm integument, particularly around , 
the yolk sac, is mtimately concerned in regulation. 
The integument of a living larva, in bad conditions 
under the microscope, is noticeably active. The 
globular bodiea become very prominent, and can 
frequently be seen to discharge their mucoid contents 
to the outside. Celular discharge is always &ooom- 
panied by local loss of in tal surface area, 
and is probably responsible for the normal diminution 
of the outer yolk sac during yolk utilization. 

The specificity of &oid-silver nitrate as a histo- 
chemical reagent has rightly been criticized by Lison’ 
and many others. As well as reacting with tissue 
chlorides to produce silver chloride, unstable in the 
light, silver nitrate can be reduced directly to silver 
by vitamin O. Artefacts are often produced by 
silver salt fixatives, although rapid larval fixation in 
Baker’s caloium-formaldehyde juss before silver 
impregnation served to emphasize still further the 
regularity of the larval network. Copeland's technique 
assumes the initial formation of insoluble silver 
chloride in the tissues, made visible by controlled 
reduction in developer solution. I have obtained 
some evidence to support this assumption by using 
known solvents of silver chloride. 

If silver-fixed larve are treated with 0-1 N golu- 
tions of ammonia, sodium thiosulphate or sodium 
cyanide after impregnation, negative results are 
always obtained on subsequent development, although 
the unstained globular bodies still remain visible in 
the integument. 

Larve fixed in 5 per oent chloride-free formalin 
for 2 min., followed by normal treatment, gave 
positive resulta. Formslin-fixed larve allowed to 
remain in formalin, or distilled water, for ] hr. gave 
negative results, suggesting that the cellular reactant 
is only loosely bound in the in tal network, 
and quickly diffuses out after death m chloride-free 
preservative. 
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Aaike Ov bas Ga deo tos uis Ha cou] 
evidence usmg one of the two available radioisotopes 
of chlorine. . 
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Effect of Flavin Monosulphate on 
Old Yellow Enzyme ` 


Waen fiavin mononucleotide combines with the - 


protein of old yellow enzyme to' form the holo- 
enzyme, the fluorescence of the free mononucleotide 
disappears'. This quenching of fluorescence haa been 
attributed to bond formation between the protein 
and the immo NH(3) group of the flavin mono- 
nucleotide’, and Weber* has suggested that the 
tyrosyl hydroxyl group of the protein may be 
responsible. In support of this hypothesis, Nygaard 
and Theorell* showed that 3,5 iodination of some of 
the tyrosyl groups resulted in a drastic change in 
the association and dissociation velocity constants. 
In addition +o the binding of the immo NH(3) 
position, the extensive kinetic studies of Theorell 
and Nygeard*' on the combination of old yellow 
enzyme spoprotein with ite prosthetic group have 
indicated that the phosphoric acid residue of flavin 
mononucleotide is attached to (probably two) primary 
amino-groups in the protein. 

Flavin monosulphate, the sulphate analogue of 
flavin mononucleotide, has been synthesized by 
Takahashi, Yagi and Egami' and shown to be & 
competitive inhibitor of the sssociation reaction of 
the protein of D-amino-acid oxidase with ite prosthetic 
group, flavin adenine dimucleotide’. The quenching 
of flavin derivatives by phenol has been studied by 


“Yagi & ai.1*1, and it is believed that this quenching 


resulta from complex formation between the phenolic 
hydroxy group and the imino NH(8) group of the 
tecalloxazine nucleus. - Binoe the fluorescence of 
flavin monoeulphate, which is equal to thas’ of the 
mononucleotide, is quenched by phenol, it was of 
interest to determine whether it would combine with 
the apoprotein of old yellow enzyme. 

Old yellow enxyme was prepared according to 
Theorel! and Akeson!*, and the flavin mononucleotide 
was split from the apoprotein by the method of 
Warburg and Christian”. The recording fluorimeter 
of Theorell and Nygaard’ was used in this work. 

It was found that no quenching of fluorescence 
occurred when flavin monosulphate was added to 
the apoprotein of old yellow enzyme as shown in 
Fig. 1,4. That the protein was capable of combining 
with flavin mononucleotide with resultant quenching 
is shown in the same experiment (Fig. 1,8). In the 
latter case, addition of flavin mononucleotide results 
in an immediate increase of fluorescence followed by 
a gradual decrease along the kinetic curvo produced 
as the flavin combines with the The associa- 
tion velocity constant (k,) calculated from these 
results is in excellent agreement with that found by 
Theorell and Nygaard’ under similar conditions. The 
presence of flavin monosulphate in the reaction 
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mixture did not appear.to interfere with thé combina- 
tion of protem and flavin mononucleotide. 
were obtained in Both phosphate and 
tris buffers at pH 7-0. 

-To determine whether ihe sulphate moiety of 
flavin monosulphate is able to combine with the 
sites on the protein where phosphate of. flavm 
mononucleotide ordinarily becomes attached, kinetic 
studies of the combination of flavm mononucleotide 
and &poprotein were carried out in the presence of 
increasing concentrations of flavin monosulphate. 
No evidence of inhibition of the association reaction 
of flavin mononucleotide with protem was found, 
using the highest concentration of the monosulphate 
(1 x 10-* M) permitted by the fluorimetric tech- 
nique. 

The capacity of flavin monosulphate to combine 
with old yellow enzyme was then compared with that 
of riboflavin, since earlier work has shown that ribo- 
flavin, at high concentrations, can be partly sub- 
stituted for flavin mononucleotide“, forming a, oom- 
plex with a very high dissociation oonstant!. For 
these i ta, the apoprotein concentration was 
eens do Oe 10-* M; riboflavin and flavin 
monosulphate to 1 x 10-** M. No evidence of 
fluorescence quenching was obtamed with flavin 
monosulphate, in contrast to the resulta found with 
riboflavin. 

The finding that replacement of the phosphate by 
sulphate in the 5’ position of the hess moiety 
renders the flavin incapable of binding to the protein 
provides additional support for the hypotheals of 
Theorell and Nygaard*'! that it is necessary to have 
both acidic groups of the pünephste of flavin mono- 
nucleotide in the anionio form in order that bmding 
may occur. The latter investigators found that the 
velocity constant for the association -of flavin mono- 
nucleotide and apoprotein decreases sharply as the 
acidity of the solution is increased, suggesting that 
addition of a proton to one of the &oidio groups of 
the phosphoric acid component prevents combination. 
A similar explanation can be given for the failure 
of the sulphate residue to be attached to the protein, 
since ib possesses only one free acidic bindmg site. 

The observation that there is apparently no bond 
formation besween the imino NH(3) group of flavin 
monosulphate and the protein is quite 
and more difficult to explam. This is especially go 
in view of the -fact that riboflavin, which lacks a 
phosphate group, can combine with resultant quench- 
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ing of fluorescence, although the complex formed is 
highly dissociated. It must be concluded that the 
sulphate moiety, in some manner as yet unexplained, 
hinders binding between the protein and the imino 
NH(3) group. 
^ Hoco THEOREIL 
Kumio YAGI 
Gregoras D. Lupwie 
. Biochemical Department, 
Nobel Medical Institute, 
8tockhohn. : i 
i ! Fusio Eea 
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Nagoys, Japan. 
May 21. 
1 Theorell, H., Boohem. 3., 890, a i 
‘Kuhn, R., and Boulanger, P., Ber., 68, 1057 (1036). 
* Weber, G., Biochem. J., 74, 114 (1050). 
ada 


Scand., 8, 877 (1054). 


(1956). 
1 Warburg, O., and Christian, H., Biochem. F., 398, 368 (1038). 
u Kohn, B., and Rudy, H., Ber., 09B, 2557 (1980). 


Lack of Growth-promoting Activity of 
Inactivated Penidilin with Turkey Poults 


Tae growth response of many animals to low levels 
of dietary antibiotics is now well established. Ex- 
tensive investigation bas not demonstrated the exact 
mode of action of dietary antibiotic, but it ia generally 
considered that its antibacterial activity is involved. 
Recently, Taylor and Gordon! showed that inactivated 
penicillin gave an increase in growth-rate of pigs as 
well as a‘reduction in the féed-conversion ratio; they 
suggested that the growth-promoting ability of 
inactivated penicillin was due to a stable end-product 
of the inactivated drug. ; 

An experiment was undertaken in this laboratory 
to determine whether or not inactivated penicillin 
would stimulate growth in the domestic turkey. 
Broed Breasted Bronze poults one day old were 
placed on diete containing: no penicillin, penicillin, 
penicillin inactivated by autoclaving and by peni- 
cillmase. These treatments were carried out with 
two levels of antibiotic (7 and 14 p.p.m procaine 
penicillin) in the turkey starter-ration. The experi- 
ment was carried on until the birds were four weeks 
old, at which tame response to antibiotic in the 
poult has usually passed its peak. Each dietary 
treatment was replicated three times with sixteen 
poults of mixed sex per sub-group. Analysis of 
variance was carried out on the individual body- 
weights obtained at four weeks old. The results 
are shown in Table 1. No significant difference at 
the 5 per cent level of probability existed between 
birds fed no penicilin and those fed penicillin in- 
activated by heat or penicillmase. These results 
were uniform for both male and female poults and for 
the two levels. The growth response obtained with 
active penicillin was significant at the 1 per cent 
level and was of the same order of magnitude as 
that ordinarily obbeined in this laboratory. 
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In order to check the foregoing reeulte, & second 
experiment was undertaken employing only one level 
of penicillin (7 p.p). Dietary treatments were 
otherwise the same as in the first experiment. Hach 
dietary treatment was replicated threo times with 
sixteen poulte per sub-group. No significant growth 
response was noted when inactivated penicillm was 
added to the ration. As in the first experiment, & 
significant response was obtained where active 
penicillin was included in the diet. 

"The resulta obtained in the two experimenta 
indicate that, at least for the domestic turkey, 
penicillin inactivated by either heat or penicillingse 
will not cause a significant increase in growth. 

_J. R. Jowsgv 
F. D. Coox 


H. I. MaoGrecor 
R. M. BLAKHLY 
t of Agriculture, 
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Canada De 


Effect of Different Dietary Fats on the 
Fecal End-Products of Cholesterol 
Metabolism 

Invastiaators in several laboratories, including 
our own!, have shown that certain unsaturated fata 
are able to lower the serum cholesterol-level of human 
subjecta. It is possible that this effect is achieved 
by an increase in the excretion of the end-products 
of cholesterol metaboliam; hence we have com- 
menced a study of the quantitative changes in these 
end-products during the administration of different 
dietary fats. Following the demonstration that 


' ingested cholesterol 4-'4C is excreted mainly as cholic 


acid both in rate’ and in & human bile fistula patient’, 
particular attention was paid to the bile-acid content 
of the fæces (estimated by the method of Lewis‘). 
In addition, the Liebermann—Burchard reacting 
neutral sterols of the fæces were measured by the 
method of Abell e£ al.* and total fecal lipid according 
to van de Kamer ei al.*. The serum cholesterol was 
also measured by the method of Abell e£ ai.*. 

For 12 days, four subjects were fed & basal diet 
containing 8 gm. of fat and 2,000 calories. Then, in 
the first pair of subjecte, 100 gm. of hydrogenated 
coconut fat (iodine number 6) was introduced into 
the diet by isocalctic substitution ; after 12-15 days, 


Tas HrrBOTS OF FEEDING HYDROGENA'OUD Coconut Fut 
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this was replaced by 100 gm. `of sunflower seed dil 
(iodine number 185) for a simular period... In the 


other two subjecte, the dietary fata were administered : 


in the reverse order. The resulta'are summarized 
in Table 1. 

A second investigation was conducted on a further 
three subjects. After 10 days on & basal diet of 2,500 
calories and 8:25 gm. of fat, 75 gm. of hydrogenated 
coconut fat was added to the diet. After 10 days, 
the dies was further supplemented by 75 gm. of 
sunflower seed oil, and this was continued for 20 days. 
Finally, the sunflower seed oil was withdrawn, and 
for the last 10 days only the hydrogenated coconut 
fat-sup epee The results are summarized 
in Tab 

mpi PE AM when hydrogenated coconut 
fat was fed alone, the serum cholesterol rose. When 
sunflower seed oil was fed before, in addition to, or 
after the fat, there was & fall in the serum cholesterol 
level. Admimistration of either fat produced an 
increase in total fecal lipid. This was somewhat 
more marked with sunflower seed oil than with the 
hydrogenated coconut fat, but at all times the 
absorption of dietary lipid was more than 03 per cent. 
The neutral sterols also were increased when 
hydrogenated coconut fat was fed and were further 
increased by sunflower seed oil. This may partly 
reflect the relative content of Liebermann—Burchard 

sterols in the two fats (803 mgm. per cant 
a als nmap ee aes eg wre ance 
sunflower seed oil). Of particular interest were the 
changes in fmcal bile-acid excretion ; there was 
virtually no change fram basal level when hydro- 
genated coconut fat was fed alone; with the intro- 
duction of sunflower seed oil, both by addition and 
substitution, fæcal bile-acid excretion almost doubled. 


Tabl Hrrmors oy FXEDIEG HYDROQWNATED OOOONRUT Fat ALONE AXD TOGETHER 
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In these experiments, therefore, the fall in serum 
cholesterol-level induced by sunflower seed oil has 
Teepe ey di ee ce ee Md 


These data are consistent with the tenta- 
tive h; that in exerting ita effect on the 
serum cholesterol, sunflower seed oil promotes the 


catabolism of thjs sterol and ita excretion from the 
body. 
H. Gonpox 
B. Lawns 
n L. EALES 


. J. F. Broor 
Department of Medicine, 
_University of Oape Town ; 
and Groote Schuur Hospital ; 
and the Clinical Nutrition Research Unit 
of the South African Council for Scientific 
and Industrial Research. 
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A New Type of Carcinostatic Agent 


THHRS are various ways of eee the canoer 
problem. One way is to attempt to find substances 
which will prevent mitosis. For if cancer is due to 
uncontrolled ocell division, the inhibition" of -cell 
division by relatively harmleas substances would be 
a means of combating the disease. For some years 
it has been argued that the initiation of oell division 
is due to a clotting reaction in the protoplasmic 
colloid, a reaction that leads to the formation of the 
mitotic spindle, and it has been urged that’ anti- 
clotting agente can successfully inhibit oell division. 
The evidence for this poit of view has been sum- 
marired in & recent monograph'. Heparin can 
prevent oell division, but for one reason or another 
it is not a highly suoceasful agent in retarding the 
growth of a tumour. Extracts of ovaries are more 
potent antimitotio agenta*, and indeed such extracts 
obtained from the ovaries of various invertebrates, 
from the ovarieg of many fishes, and from the ovaries 
of amphibians and mammals oan keep protoplasm 
fluid and thus prevent the mitotic gelation which 
is & necessary precursor of the division of the cell _ 

For several years we have prepared extracts from 
cow ovaries in the hope that such extracte would 
prove to have carcimostatic aot- 
ivity. Our early experiments gave 
somewhat variable resulte, and 
sometimes indeed the extracts wo 
prepared hastened, rather than pre- 
vented, the death of animals with 
implanted tumours. For that 
reason we tried in various ways to 
purify our crude extracta so that 
they would be more potent both 
as &nkimitotio agente and as car- 
cinostatic agenta. 

For a long time we were un- 
successful, and in the somewhat 
purer preparations we obtained 
by & number of standard pro- 
cedures, both the antimitotic and 
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carcinostatic action were lost. Then about a year 
ago, we tried fractional precipitation -of our crude 
extracts in the cold with various concentrations of 
alcohol. A fraction obtamed with an intermediate 
concentration of aloohol (48-60 per cent) retained 
antimitotio potency. This fraction, though soluble 
with diffculty in sea water, had a clear-cut antimitotic 
action on eggs of the worm Chaetopterus, and studies 
of protoplasmic viscosity showed that, in the eggs 
exposed to dilute solutions of this fraction, the 
mitotic gelation was completely inhibited. Also this 
fraction when dissolved in sea water prevented cell 
division in eggs of the clam Spisula. 

During the past year we have experimented with 
more than four thousand mice, all implanted with 
Ehriich ascites tumours. Among the control, un- 
treated mice, only 1 per cent of thé animals survived, 
and these in so far as We could determine were cases 
in which pro inoculation had not been made. 
On the other precipitates obtained with inter- 
mediate concentrations of aloohol were potent carcino- 
static agents for the very lethal type of tumour that 
we-were using. In one instance, an extract had no 
v i but other extracte were affective, and 

15-25 per 
solutions oonteining the fractions obtained with 
intermediate concentrations of alcohol survived 
indefinitely. ` 

Details of our experiments will be 
elsewhere. Thus we expect to publish the first of a 
series of papers in the immediate future’. Since this 
paper was. written, changes in our methods of ex- 
traction and purification have yielded even mare 
impressive resulta with higher percentages of survival 
than those noted above. These later experiments 
are now being repeated, and will be reported as 
Boon ag we know more about them. 

The work here in faahion 
sui atenolol Uy ee SORS Arcas Cae 
Society, the National Oanoer Institute and the 
National Science Foundation. 
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Innervation of the Lamellibranch Muscle 

LrrrLH seems to be known regarding the innervation 
of the lamellibranch muscles, i of the 
&adduotors. J. Bowden and J. Lowy! found nerve 
fibres and nerve i in the muscles (Ranvier’s 
gold chloride method), but as they state: ‘the 
resulta were never really satisfactory’. They found 
methylene blue staining adequate to detect the larger 
trunks and 5o trace their course, but the process, by 
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cent of the mice treated with saline - 


^ of Bielachowsky’s method. 





Fig. L Uso adductor. Merre-plexus. Bielchowaky-Abrabám 
method (x 190) 


their own admission, is ‘useless for showing details 
of innervation”. As to other methods of impregnation 
used, Bowden and Lowy state: “no nerve elementa 
could be stained” in this region. 

We have succeeded in revealing the innervation, 
even down to detaila, of the adductors.of Unto and 
Anodonta. 

Tbe nervous system of muscles of these lamelli- 
branchs can be detected by Abrahám's modiflostion 
By means of this modi- 
fication, not only the small and large trunks, branchea 
and plexuses are shown up, but also the close oon- 
nexion of the single nerve fibres with the muscle 
fibres can be fairly well demonstrated. Within the 
plexuses there ig neither anastomosis nor reticulum? ; 
in the end plexuses the single fibres are independent, 
with no terminal reticulum (Fig. 1). 
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cella are not nerve cells, but &rvefacta.. This’ view 
is supported by the resulta of exti iðn of the cere- 
n ey s 

that after 00—70 hr., the nerve fibres of the adductors 


begin to degenerate and later disappear. If there. 


were: perve oells in the adductors, only partial 
degeneration could occur, since ramoval of the gang- 
lions would leave the assumed nerye cells end 
processes intact. Our photomicrographs show that 


there is no ‘intrmsio’ nervous system in the 
adductors. 
Plexubes of different mise and density oonaisb of 


. two kinds of fibres (Fig. oe 
but without anastomosis. The extremely fine branches 
can be followed for a good distance, but théy gradually 
become thinner and disappear withont any special 
formations, as reported by A. Brick+, and by: Bowden. 
‘ and Lowy!. Quite fine granules or knobs can’ be 
g Observed at the enda òf osrtéin Abres with high power 
tion. 
. Btataments that the nerve fibres run parallel 
io'the longitudinal axis of the muscle fibres are based 
on erroneous observations. We find that, with a few 
exceptions, the nerve trunks and branches form an 
angle with the longitudinal axis of the muscle fibres ; 
in our opinión the parallel fibres reported by Bowden 
and Lowy are not nerve fibres. 
. The ntyristoylcholine method of G. B. Koelle* is 
.not suitable for demonstrating the innervation of 
lamellibranch muscles. The results of our investiga- 
tiong will be DER in detail elsewhere. 


A. ÀBRAHÁM ` 
E. Minka 

Institute for General Zoology and Biology, 

^ University of Szeged. . 

1 Bowden, 3, and Lowy, J., Nature, 176, 346 (1065). 

s Abrahám, A, Ada Bio. Aced. Sa. Hung., 2, 811 (1081). 

2 Galeaxzi, B., Atl Acad. Formo, $3, 556 (1883). 

* Brück, A., Z. wiss. Fool., 110, 481 (1014). 

* Koslle, G. B., Pharmakol., 103, 153 (1061). 
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A Lipid Material in Bone and Teeth in 


rimental Chronic Fluorosis 

Iw experimental chronic fluorosis and in spon- 
taneous fluorosis in man!, many authors have observed 
peculiar dark blue granules in paraffin and celloidin 
sections of decalcified bone and teeth stained with 
hesmatoxylm-cosin (Fig. 1). It has been suggested 
. that these could be either calcium fluoride*? or 
merely a pathological calcifications’. Examination 
of powdered material* from bone and teeth (rat), 
using X-ray diffraction, failed to detect any calcium 
fluoride. (The method used permitted detection of 0-5 
per cent or more calcium fluoride in bone powder.) 
Histochemical testa have shown that the granules 
appear periodic acid—Schiff . They do not 
stain metachromatically with toluidine blue, and 
the methylene blue extinction occurs about pH 3. 
Usmg phase-contrast microscopy (positive) they 
appear as glistening Various sudan 
dyes m different solvents used on the decalcifled 
paraffin sections show that the granules do not take 
up the red dyes, but very readily take up sudan 
bleak B dissolved in 70 per gent ethyl i aloha. 
After extraction with pyridine, there is no uptake of 
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sudan black B though the outlne of the extrooted 
granules is still visible. 

Tt ia therefore suggested that the granules ecen in 
decalcified paraffin sections consist mainly of a lipid 
material. 
~ Further investigations using histochemical and 
X-ray diffraction methods are in progress. 


GaETBUD LINDHMANN- 
Royal Dental College, J 
4 Univergiteteparken, " 
Copenhagen. - 


1 Roholm, E, '"Vluortne Intoxicetion" (thewia), 186, 101 (1937). 

1 Bauer, W. HL, Amer. J. Orthod. and Oral Swrg., 31, 700 (1945). 

> Westin, G., “Sv. Tandl. Salisk. Festskr.” FR aon: 

* Hohler, L, “Zahn- Mund- Kleferhsilk. Vartr.” 4, 135 (1950). 

* ruler, H., and Hichler, O., Areh: Bap. Paih. ond Pharmakol., 199, 179 


(1949). 


«Lindemann, G., Acts Osont. Soand., 14, 38 (1056). 


Colour Vision of Achromats’ Parents 
Two &chromate, & woman student and & man 


~ 


student, were recently tested for colour vision. Both. 


proved to be of the so-called pure rod-vision type’, 
completely lacking in hue discriminatidn, with 
marked. photophobia, nystagmus and central scotoms 


in photopic vision, and both had been totally colour ` 


blind since infancy. 

Since there is evidence that red-green colour vision 
major defects often have heterozygous maniféete- 
tions’, we tested the parente of these achromats with 


the anomaloscope. Tables 1 and 2 summarize the’ 


Table 1. THE AOHROMATÉ' FATHERS 
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resulta, comparing the frequencies of the parent's 


abnormalities with those found in & standard popula- .. 


tion’. . 

It will be seen that both fathers had. abnormal 
green deviations and red-green matching ranges, 
but that the enlarged matching range of the woman's. 
father was their only yellow-blue defect, although 
their ages were 62 and 58. 

The woman achromatope’s mother had an abnormal. 
red deviation and red-green matching range, but the. 
man’s mother was normal in red and green. The 
mothers had no abnormal yellow-blue deviations, 
although both their ages were 58, bub each had an 
abnormal yellow-blue matching range. 

only four parents of sohromata were ` 
tested, & number of infrequent differences from the 
normal were found, and these resulta suggest that 
teste on a larger number of the near relatives of 
achromats might confirm the suspicion that this 
defect has a tendency towards heterozygous manifest- 
ation: Both achromats were only children. 

Thanks are due to the achromatopes (Miss Gwen 
Jones and Mr. Colin B. Blakemore) and to Dr. Peter 
MoKellar (of Sheffleld) and Mr. George Westby 
(of Hull). * 

i R. W. Piakrorp 


Psychology Department, 
The University, 


Glasgow, W.2. 
1 Sloan, Louise L., J. Op So; Ama $4, 117 (1054); Geldard, F. A., 
Piekford, B. W., 


|o. ‘Opt. See, Amer. 938, 256 
* Bohmidt, L, Aser. J. Optometry, 888, 404 

"Todtvidual Differences In Colour’ Vice Sb (Lomion 1081 981). 
* Prekford, B. W., Brit. J. Physiol. Optics, 14, 2 (1967). 


Tactic Movements in Chlamydomonas 
moewussi 
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“Table 1. Brrect'or FLUNG Gan PIANA WIMI REL IL ATTORI 


E _ AND OBSERVING BRHAYIOUR OF ALGAN AFTER 24 HR. IN 











+t strong tacito o Movement to wator-gas interphase, 
+, eee ee ee 


, 


of the same age and culture were used. Table 1 


- summarizes the resulte of the different treatments. 


When the gas phase was flushed with nitrogen, the 
tactic movement became leas marked, but stil 
existed. When the gas phase was swept out with 
carbon dioxide-free air and in addition the stream 
was bubbled vigorously through the solution for 
some time, there was complete settling oub of the 
algae, when the algae were left in the closed cuvettes. 
«Flushing the gas phase with air containing various 
amounts of carbon dioxide led to unexpected resulta. 
At concentrations up to 50 per cent carbon dioxide, 
there was marked taxis towards the air—water inter- 
face at all light intensities. With more than 50 per 
cent carbon dioxide, however, ab 75 per cent and 
100 per cent, the algae settled out when exposed to 
light intensities of 1,000 ft.-candles and more. When 
the algae were exposed at the same concentration of 
carbon dioxide to 800 ft. candles, there was no 

ing. Moreover, transfer of algae exposed to 
300 ft.-candles and 100 per cent carbon dioxide for 
one day to 1,000 ft.-candles did not cause subsequent 
settling. In all cases when there was setting out, 
the algne recovered if re-exposed to air after 24 hr. 
This recovery was characterized by redistribution 
of the algae throughout the medium with some 
concentration at the water—air interface. Appar- 
ently, recovery of lost motility is mvolved in this 


process. 

The lack of taxis when all carbon dioxide is swept 
out from gas and medium, and the decreased taxis 
when carbon dioxide is removed from the gas phase 
but not from the medium, pomte to the correlation 
of tactic movement to the presence of carbon dioxide. 
It appears that the Chlamydomonas species studied 


. shows taxis towards carbon dioxide. 


Srmoras of Chlamydomonas are generally regarded 
- as phototactiol. For a study of certain aspects of 
. phototexis, Chlamydomonas moswussi (Pringsheim 
collection 11-16 g) was cultivated on 46 medium 
described by Humer and Provasoli’. 
their culture medium were placed in cuvettes which 
were illuminated from the side. Under these con- 
ditions, phototaetio algae move rapidly to the 
iltuminated side of the cuvette. The species studied 
showed no such phototaxis, but invariably moved to 
the water-gas interface. If the cuvettes were covered 
with olive oil, the algae moved through the oil layer 
to the imterface. The gas phase was therefore 
altered. Square glass cuvettes (v. 35 ml) were 
filled with 15 ml. algal suspension and fitted with 
rubber stoppers with in and outlet tubes. The gas 
phase (20 ml.) of each cuvette was flushed with 
2 litres of gas mixture and the cuvettes then closed. 
The cuvettes were then placed under conditions of 
unilateral illumination. In parallel experiments, algae 


The reason for the difference in behaviour at differ- 
ent light intensities is not clear. pH cannot have 
been a factor, as the conditions were identical for the 
two light treatments. However, the temperature at 
1,000 ft.-candles was higher than that ab 300 ft.- 
candles. Air controls showed no settling, nor did the 
lower concentration of carbon dioxide. It is possible 
that the settlmg out effect was a combination of 
higher concentration of carbon dioxide and raised 


A. M. MAYHB | 
A. PorJAXOYF-MAYBAR 


wearers Th- , “Fifty Years RS un Physiology", 278 (Echelterra 
* Hubner, B. E. Md Parini To “The Phytofiagellates", in '"Tho 


Protozoa”, 1 (Academic Press, 1981). 
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Połyhedral Shape of Adenovirus 
Particles as shown by Electron © 
Microscopy 


Crick and Watson! suggested that a small virus 
particle contains identical protein sub-unite packed 
together with cubic symmetry, and they went on to 
predigt. feon ae ed thie virus pürsolo elt might 
polyhedral. Electron micrographs have since 
shown thas various viruses do _ 
give hexagonal images. This is 
rise eae fe xen 
for the plant virus of turnip 
yellow mosaic’ and for an 
. inseob virus that infects the 
larvw of the crane fly’. We 
now report finding a: similar 
hexagonal shape for the part- 
icles of adenovirus which is a 
human pathogen. 
Suspensions of this virus 
were prepared fram large pools 
of HeLa oell cultures of high 
and were oonoen- 


“ 


ide and metal-shadowed (Fig. 1,3) gave images which 
did not clearly differ from those of spherical objects 
apart from a suggestive angularity m the shadows. 
Similarly, the virus particles in sections of infected 
HeLa cells shown in the excellent electron micrographs 
of Morgan, Howe, Rose and Moore‘ were described aa 
round. On the other hand, Brandon et al' have 
reported that the images of some of the 


bungstic acid, ib was 
seen that in fact the particles have a clearly hexagonal 
image (Fig. lb). This appearance was confirmed by 
making carbon replicas-of the surface of formalin 
fixed particles (Fig. 1,0) using the method of Bradley*. 
In this latter procedure the particles themselves were 
removed from the replica with concentrated sodium 
hydroxide. 

As judged from the olectron micrographs of 
phoephotungsbio acid treated preparations, the virus 
particles have s uniform: size of about 700 A. and 
each gives a similar six-sided image however it hap- 
pens to be orientated on the sup vis havo sym We 
therefore assume that the he 
metrical polyhedral form. the: paths ahaa, 
only two are consistent with the hexagonal appear- 
ances seen in our electron micrographs, the rhombio 
dodecahedron (a solid with twelve identical rhombic 
faces) and the icosahedron (twenty faces, each an 
equilateral triangle). 

By moetal-shadowmg the phosphovungstio acid 
treated preparations, it was possible to obtain clear 
` shadows without masking the hexagonal outline of 
the virus; the shadows varied from pomted to flat- 
topped, ing on the orientation of the i 
Models of the rhombio dodecahedron and the icosa- 
hedron were then used in an attempt to identify 
the shape consistent with these appearances, but it 
was found that neither model threw & shadow so 
characteristic that it could not be closely matched 
by & suitable orientation of the other. Thus it was 
not possible to draw a precise conclusion from the 
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metal-shadowed preparations as to the exact shape 
of the virus. Bo far, replicas have also failed to show 
unequivocally whether the faces are rhombio or 


The regular shape of the particles is allied to a 
remarkable resistance to attack with proteolytio 
enzymes (trypsin, pepsin and papain) and both 
nucleases, procedures that almost entirely digest 
vaccinia’, influenza and similar virusee**. 
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350.000); d E erae Fondi th o&rbon (x £80,000) 


Technical assistance with the electron microscopy 
was given by Mr. O. Green and Miss Janet Lawrence. 


R. C. VALBNTINM 


P. K. Horrnma 
National Institute for Medical Research, 
Mill Hill, f 
London, N.W.17 
July 16 


Morgani, O., Bowo, O., Hee M., and Moore, D. H., J. Biophys. 
Otol., 3, 351 (1950). 
TF. B. 
Ped. 
. Gen. Miarobiol., 18, 105 edd 
. Gen 


The Polyhedral Virus of Hellothis armigera 
(Hbn.) 


Wirra reference to the communication by Dr. G. H. 
Bergold and Dr. W. E. Ripper on the polyhedral 
virus of Heliothis armigera', it has evidently escaped 
their notice that the virus of this nuclear polyhedral 
disease has already been isolated and characterised 
on the electron microscope. Furthermore, experi- 
ments in the use of this virus in the control of the 
American cotton bollworm in Uganda are now 
actively in progress in collaboration with Mr. T. H. 
Coaker, of the Empire Ootton Growing Corporation* 
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THE SECOND ARTIFICIAL EARTH. SATELLITE 


dou NR Gp: the U.S.S.R. 
announced from Moscow thé launching of the 


"second artificial ° Earth “satellite—gbout a month ` 


after the launching, on October 4, of the first (Nature, 
Ootober 12, p. 719). «e 

. Aooording,to prelimingry: reports from Moscow, the 
masa of this second satellite is about half a ton, that 
is, ax times greatér than-the first. The total masa of 
_ the’ last-stage .carrier-rodket and the satellite iteelf 
is estimated as being: about one ton. The new satel- 
liteia now said to be traveling on an orbit inclined 
at abóüt-05* to the equator, taking about 108 mmutes 


to encircle the Earth at the rate of 17,840 miles per ` 


hour, and à 
hundred miles. 


& maximum height of about nine 
the first satellite (named 


by the Russians Sputnik) was launched in a north-- 


east direction, the second satellite (Novosputntk) waa 
launched towards ihe -sottth-cast. 

-First recordings `of signals were obtained at 6 a.m. 
on November 8 at the Mullard Radio Astronomy 
Observatory, Cambridge, the ‘bleep’ signals being 
recorded on 20 Mo.[s. and 40 Mo./s.; & hissing sound 
is also emanating from the satellite. 
' For the first time in history, a living mammal 
from the Earth is travelling in an Earth satellite, for 
the second one is carrying a dog: at the time of 
writing ib was “‘oalm and behaving normally” accord- 
mg to Russian reporta. From apparatus connected 


with the anual, i$ is hoped to obtain date concerning ` 


respiration, heart-beat, blood-preesure and tempera- 
ture, among other things. Additiorial apparatus 
installed in the satellite will signal data concerning 
oo&mio rays and radiations from the Bun. 

The launching of the second satellite is staggering 
in” iteelf; but some Russian scientists have stated 
that it is hoped thas the dog will return alive. 
claim to have solved the immensely difficult ‘re-entry’ 
problem ; that is, safe passage through the atmosphere 
in spite of the great heat generated through friction. 
interest. The greatest peril which the animal is facing 
is the absence, or considerable reduction in strength, of 
graviby; also ib is conceivable that coamio rays at 
that height may have a fatal effect on the nervous 
system. 

One could express nothing but the greatest admira- 
tion for the work of the Russian scientists and tech- 
nologiste when they succeeded in launching the first 
satellite about five weeks ago. Indeed, valuable 
information is still being gleaned from this, which, 
contrary to the initial beliefs and statements of. some 
men of science, is still travelling along its orbit (as 
also is ite last-stage rocket carrier). This satellite 
has completed well-nigh 500 circuits. The orbit of the 
second satellite is claimed to be more satisfactory 
from the point of view of getting scientific results, 
and it is believed thas it will have a longer life 
than the first. Moreover, according to Prof. B. 
Ukarkin, deputy chairman of the Astronomical 


Council of the Moscow Academy of Sciences, its signals 
will be:more easily recorded and interpreted; the 
second satellite will also bo more easily seen and for 
& longer time. È 
Last week (November 2) Nature was able to publish 
observations on the first satellite made by the staff 
of the Mullard Radio Observatory, Oambridgs. In 
this issue, there follow articles from the staffs of the 
Royal Aircraft Establishment, Farnborough, and 


Jodrell Bank Experimental Station (University of 


Manchester), and other communications settang out 
still further valuable observations.- Indeed, it is hoped 
that results obtained in other countries will be avail- 
able for publication in due course. 

There is no gainsaying the fact that scientists 
throughout the world are at present astonished at 
the weight of the second satellite. The technology 


‘involved, especially concerning the rocket propulsion ` 


needed to launch such a weight, challenges the imagin- 
ation. Academioan Dikushin is reported to have said 
that new sources of power were used. Moreover, 
i$ must be realized that not only have there been 
great advances in connexion with launching and 
getting the satellites on to their orbrte, but also after- 
wards much acientifio knowledge of prime importance 
18 being, and will continue to be, obtained. 

At the moment, however, and for the second time 
in about a month, Nature offers its congratulations 


“to the U.S.S.R. on the prowess of ita scientists and 


technologists as exemplified by the two satellites. 
It is curious that many people, mcludmg some 
solentists, attribute these great strides in scientific 
development to the presence in the U.8.8.R. of men 
of science who were either born'or trained elsewhere, 
mainly in Western European countries. This is a 
positively dangerous conception, for, granted the 
activities of such men now in the U.B.8.R', the faot 
cannot be ignored that for a considerable time 
Russia’s own men and women of science have con- 
tributed much to scientific advancement in many 
fields: and now, through these two satellites, the 
U.S.S.R. has presented the whole world with valuable 
new tools for making still further strides. 

To what extent these satellites, and especially the 
rockets used for launching them, might be used as 
offensive war weapons is & matter of conjecture ; 
but, as pointed out in Nature of October 12, this will 
become the responsibility of the politicians rather 
than of the scientists. In any event, whatever inter- 
pretation may now or later be placed on the aims and 
objectives of the Russian scientists in these great 
projecta, the whole world of scientists must at present 
look on with nothing but admiration.for the work of 
their colleagues in the U.S.S.R. Furthermore, there 
has been & tendency to be sceptical of Russian claims 
in the fleld of science. Yet no claim has so far been 
refuted; indeed, in view of these recent magnifloent 
achievements, thee Russians appear to have been 
rather modest. 
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.NTERNATIONAL. ADMINISTRATION 


HEN in July last the American Bar Association 

visited London, Mr. Herbert Brownell, the 
Attorney-General of the United States, made a 
- deliberate appeal for a system of law for the nations 
of the world: this, he said, would be the greatest 
Prize that lawyers could bring to a sorely troubled 
humanity. We have not yet applied our knowledge 
of how men-may govern themselves by law to the 
determination of all disputes between countries, and 
. what wo need now is the development of the law of 
‘nations in order to bind the countries of the world 
with solemn voluntary pacts, in contrast to unilateral 
exploitation by the mighty. A civilization which had 
developed the Common Law and the Bill of Rights 
should not shrink from this new command of human- 
. ity, and the members of the American Bar looked 
forward to labouring with the English Bar in such 
& common effort. 

Ib was at a subsequent Guildhall dinner given by 
the Law Sooiety that Sir Winston Churohill, quoting 
Mr. Menzies, the Prime Minister of Australa, as 
_ Saying that justice was not being achieved by the 
United Nations made the appeal for changes in 
|; the United Nations for which he has bean strongly 
criticized, particularity by those who continue to 
close their eyes to the contrast between the ideal and 
reality. Sir Winston did not suggest that Britain 
should leave the United Nations, but he did point to 
certain weaknesses in its foundations, and suggested 
that if the Assembly continued to take ite decisions 
on grounds of enmity, opportunism or merely jealousy 
and petulance, the whole structure might be brought 
to nothing. Nor waa his appeal for realism unhelpful 
in the face of Mr. Brownell’s appeal. The main point 
of Bir Winston’s speech was the warning against 
reliance upon any kind of paper agreaments which 
his critics have ignored. '"The mere creetion of inte- 
national organizations,” said Sir Winston, “does not 
` releve us of our individual responsibility—at least 
not until the international systems are truly reliable 
and effective. It falls to the righteous man individually 
to do’ what he oan and to form with his friends 
alliances that are manifestly concerned with justice 
and honour.” ~ 

"There-is a sense, it is true, in which it is not the 
United Nations that is on trial but the member 
States which constitute that organization; but 
nevertheleas Sir Winston is not alone in suggesting 
that, however easential it may be to have some such 
international organization, there is real danger that 
the United Nations as it is to-day may collapse. That 
was fully recognized in the debate in the House of 
Lords on July 25, and even last December Prof. 
Gilbert Murray, in writing of the shadow of bar- 
barism that to-day lies over the whole civilized 
world, pointed to the weaknesses in the United 
Nations which flow from the prdsenoe of nations of 


widely varying standards of civilization and resources, 
but which nevertheless possess equal voting power. 
Prof. Murray said frankly that to continue moving 
in the present egalitarian direction and to refuse to 
admit that unequal things are indeed unequal' ig, 
likely to endanger all that is best in Western oivilixa- 
tion and to plunge the arvalised! world “back into 


Deals M cota wap ie oai n Ain AEs 
League of Nations and of the United Nations for his 
realiam to be distorted into an attack on intermational 
co-operation and the establishmént df world law and 
order, and only political ‘prejudice could so construe 
Bir Winston’s realism. Moreover, Sir Ivone Kirk- ` 
patrick has also shown exactly, how this egalitarian 
dootrine sete up unforeseen strains in the United 
Nations, weakens all sense of individual respons-. 
ibility, and leads to the injustice and collective chaos 
to which Sir Winston and Mr. Menzies referred. 
Nevertheless, Sir Ivone, too, thought ıt would be 
wrong for Britain and other like-minded countries to 
leave the United Nations. They should rather use 
their infiuence to seek a return to the obeervanóe of 
ita charter and in particular to the assumption by 
the Security Council and the General Assembly of- 
the roles originally allotted to them. 

, To close one’s eyes to inherent weakneases and to 
regard as sacrosanct any paper agreement or.per- 
ticular organization, however impracticable amend: 
ment may be at any particular moment, does not 


‘help the task of establishing justice and the law of 


nations. Those weaknesses were particularly em- 
phasixed in the debate in the House of Lordy, the 
motion of Earl De La Warr indeed asking the Govern- 
ment to open discussions with other nations at an 
early appropriate moment to remove these defects, 
while Lord Glyn's motion referred specifically to the 
misunderstanding of the respective functions of the 
Security ‘Council and of the General Assembly. Any 
reform of the United Nations, it was recognized, is 
quite impracticable in the foreseeable future; but 
agreement was equally emphatic that we must soek 
to make the best possible use of it as it is. 

Earl De La Warr made several valuable suggestions. 
First, he stressed the importance of a full under- 
standing and complete unity between the United 
States and Britain. In this connexion he referred to 
the value of removing the misunderstanding of what 


is termed British colonialism. Next, he emphasized 


the danger of growth of group politica based on 
prejudice arising out of geographical, racial or colour 
considerations. Nothing is so likely to weaken, if not 
actually destroy, the influence of the United Nations. 
He laid some stress also on a high standard of repre- 
sentation at the United Nations, on the importance 
of an international police force, and on the existence 
of a firm system of law and order, effectively enforced, 
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as a precondition of nations relinquishing the right 
of self-defence. 

Lord De La Warr held that the United Nations id^^ 
indeed on trial to-day, and that it is in many ways 
an ineffective body. Nevertheless, what the United 
Nations can do, and can do now, needs to be em- 
phasized, go that it may grow into a body which oan 
ultimately free mankind from the fear of war, and 
from thb type of international behaviour that has Bo 
-ofte léd^to war. In the debate which followed, no 
one challenged his statement that there are in 
practice two’ standards operating in the United 
Nations: one for the “law-abiding nations and 
&flokher for the law-breakera. Lord Glyn, commenting 
on the multiplicity of international organizations 
which normally work olósely with the United Nations, 
seamed to question the:need for eo many speoialized 
_ agencies, and to suggest that they might be combined 
- -in Bome manner to strengthen that body and make it 
more effective. Lord Boyd Orr suggested that, by 
promoting co-operation between specialixed agencies 
~èuch as the Food and Agriculture Organization and 
the World Health Organization in the attack on 
limited practical objectives in human welfare, the 
United Nations might bring about a better atmo- 
sphere in the world and & clearer understanding of 
the difficultaes of different nations. Underlying the 
law oan exist only if there is the will to obey the law ; 
and, as Lord Winster said bluntly, it is now respect 
for law but political and economic considerations that 
prevail. Even Lord Silkin, in the most optimistic 
.speeah ofthe debate, recognized that the United 
Nations could not be more than the sum of ite 
members. Thus the debate contributed to a some- 
what clearer understanding of the relative strength 
and weakness of the United Nations, and it also 
broughé out, as Lord Attlee mentioned, its dependence 
on publio opinion. 

It is as a contribution to that end that two recent 
books, both of which draw some comparison between 
the League of Nations ‘and the United Nations, are 
valuable. In the first of these*, Bernard. Moore, 
giving a lively &ooouní of his seven years at the 
United. Nations, shows how the decision to locate the 
headquarters of the Organization in New York opened 
the door to some of the lobbying and irresponsibility 
on which Sir Ivone Kirkpatrick also commented. 
Mr. Moore obviously believes that the drawbacks 
far outweigh the adventages of placing the Organ-: 
ization in New York. He brings out both the great 
importanoe of the Secretariat and the strain which is 
imposed on many of its members sí Lake Success. 
But the great value of his book lies in the way he 
brings to life the human issues in the functioning of 
such an organization and the importance of the time 
factor on the larger scale. He, too, emphasizes the 
importance of more than idealism: goodwill cannot 
be taken for granted; nations, governments and 
siabcamen need to learn a new technique, to develop 
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a new understanding and to discard old, deeply 
entrenched habits and idees. 

Mr. Moore's book will show the general reader just 
why the United Nations needs &ime to grow. Mr. 
Loveday's “Reflexions on International Administra- 
tion’’* are concerned with the development of the new 
technique, and with the factors which determine the 
morale and efficiency of an international organiza- 
tion. It is not a book for the general public, though it 
contains much to interest both scientist and tech- 
nologist. On the major issues that in the past few 
years have brought the future of the United Nations 
into question it bears indirectly, though, like Mr. 
Moore, Mr. Loveday, drawing on his twenty-five 
years experience as an international official, shows 
how much an efficient administration oan contribute 
to the prevention of misunderstandings and the 
establishment of confidence. 

Like Mr. Moore, too, Mr. Loveday recognizes that, 
in spite of a marked tendency at the outset to dis- 
count the experience of the League, the United 
Nations in fact owes much to its predecessor, though 
he points out that principles and methods of adminis- 


tration which had proved their worth prior to 1939 _ . 


are not necessarily valid to-day." The change in the 
political climate alone would be responsible. What 
used to be considered technical questions outside the 
political field may now be subject to power or voting- 
power politics, and governments are increasingly 
unwilling to seek an objective study of the problems 
they have to solve. The best solution is rarely sought, 
only the easiest compromise ; and Mr. Loveday says 
frankly that the effectiveness of almost all the organs 
of the United Nations has suffered. Agreement has 
not been reached because it has nob been sought. 

It is in what are almost asides that Mr. Loveday 
illuminee the issues debated in the House of Lords, 
as when discussing staff rules and regulations and the 
need in any international organization for a body 
which can discuss administrative problems at the 
political level. He refers to the danger, in its absence, 
that the Searetary-General will be unduly exposed 
both to external pressure to act according to the 
wishes of individual governments and to unavoidable 
(or unneoessary) criticism. Certain questions in this 
context, he admita, are best ventilated in public, 
“But the vast majority of questions affectmg the 
personnel and a large proportion of diplomatic issues 
are beat settled behind closed doors". Again, he notes 
the desirability of relieving the General Assembly of 
unnecessary detail so that it can concentrate on 
major issues. His suggestion for easing the problem 
of recruitment could in itself contribute to the 
improvement of international understanding and the 
whole atmosphere of co-operation. As the best meang 
for recruiting nationals from the less-advanced 
countries, he suggests financing educational facilities 
at certain universities on & large scale. To succeed, 
an all-round education and normal Western European 


xxi4-334. (Oxford: 
Press, 1966 ) 42s. net. 
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support would be necessary, for only the outstanding 
graduates from these university centres should stand 
& chance of selection. There must be a large group 
from which to select, and the education given must 
be of real value to those graduates who are not 
recruited and return home. 

The implications of any such scheme are far- 
reaching and, however ıb might be financed, ite 
organization would require the help of an independent 
international body such as the International Associs- 
tion of Universities or the International Association 
of University Professors and Lecturers. The sug- 
gestion is one that merite the attention both of tho 
Technical Assistance Board and of Unesco, though 
„Mr. Loveday adds that it might be more practioal, in 
thé first place, to attempt to create a European rather 
than a world Civil Service and for this purpose 
possibly a oommon machinery for recruitment. 
Another important observation is in regard to the 
Trusteeship Council. The failure of that body, which 
Mr. Loveday contrasts unfavourably with the Per- 
manent Mandates Commission, to win a respect 
proportionate to the importance of ite functions is 
attributed partly to its practice of allowmg sub- 
stitutes. It is no more proper, he remarks, for a body 
the composition of which changes to pass judgment 
on the manner in which a third party has carried 
out ita obligations than it would be for a jury with 
changing composition to record a verdict. 

These citations can but illustrate the quality of 
Mr. Loveday’s book, and the way it stimulates the 
clear thinking and honesty of purpose that are two 
of the United Nations. They are, of course, incidental 
to his main theme, which is discussed in two parte, 
the first dealing with personnel policy and the second 
with the operation of the administration. In the 
first, which discusses sympathetically and with 
insight and common sense the characteristics and 
special features of the life of an international official, 
the problem of recruitment as already noted; the 
chapters on recruitment and maintenance of morale 
emphasize several points of great interest in ocon- 
nexion with technical assistance and the recruitment 
of professional men for overseas work. Mr. Loveday, 
for example, directs attention to the importance in 
international administration of constructive imag- 
ination, to the implications of the tendency almost 
throughout the world for higher education to 
degenerate into technical traming, to the relative 
importance of being able to offer a career as such, as 
-distinct from an officer's professional career; much 


B ' that he observes in regard to grading and promotion 


also has a bearing on professional employment 
generally. 

In the second part of the book Mr. Loveday has 
some comments on advisory committees and on 
councils and boards, particularly on the place of the 
scientific or technical expert, which do not always 
run with the views expressed by Prof. K. O. Wheare 
in his “Government by Committee". It is these 
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chapters and that on research which the professional 
man, whether scientist or not, will find of most 


‘interest, for there is also much in this part to interest 


the manager or administrator in general. Mr. Love- 
day's shrewd common sense rarely fails to stimulate 
thought about related issues in industrial, national 
or international administration, and if the dangers 
he notes are to be eliminated much help will be 
required from professional organizations. The 

óf selecting directors on account of ther teshhical ; 
reputation alone, of preferring a man witha world 
reputation for his contribution to some branch of 
knowledge to a lees well-known but younger man 
who posseases to a greater degree the indispensable 
qualities of leadership, creative jmagination and 
willingness to co-operate with others, are not easily ` 
avoided without such professional aasistance and 
goodwill. ' 

On the question of research, apart from noting the 
reluctance of governments to appoint independent 
experts able to view controversial matters in & spirit 
of scientific detachment, Mr. Loveday is averse to 
the multiplication of institutions at the international 
level. He recognizes that in the social sciences an 
international secretariat may, in a limited fleld, be 
more competent. Such institutions oan and should 
conduct a type of research for which universities are 
ull equipped ; but, in general, universities are better 
able to provide the type of competence required. In 
the natural and applied sciences it is still more 
exceptional for the establishment of an international 
laboratory to offer any advantage over the use of an 
existing institution. The slightest acquaintanceship 
with the activities of the Nuffield or Rockefeller 
Foundations should confirm the soundness of this 
view, and indicate how the organization of research 
in this way could contribute slowly but surely. to 
international understanding and goodwill. 

Mr. Loveday indicates ways in which the United 
Nations could be enabled to function more effectively 
and the risk of misunderstandings and internal 
tension reduced. He makes no large olaims that the 
objectives of ite charter wil be approached other 
than gradually in course of time by a long process of 
co-operative effort. His book, with its clear statements 
of the conditions in which an international secretariat 
can function efficiently, none the leas indicates small 
ways in which the individual can sometimes assist to 
that end. It should contribute to that honesty of 
purpose, realiam and olear thinking for which Sir 
Winston  Ohurohill, like Prof. Gilbert Murray, 
appealed, and which must reinforce our idealism if 
the United Nations is ever to fulfil the hopes in which 
it was founded. Written before the Bues crisis, ib 
leaves no room for doubt that, if the United Nations 
is not to collapse, its member States must recollect 
that the existence of an international organization 
presupposes the acceptance and observance of certain 
common standards: the urgent need is not for 
amendment of ite charter but for a new and oon- 
structive approach to the whole purpose and function 
of the United Nations Organization and ita agencies. 
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MAGNETOHYDRODYNAMICS 


Mene on sree an ; 
By T. G. Cowling. (Interscience Tracts on Physics and 
Astronomy, No. 4) Pp. viiit+115. (New York: 
Interscience Publishers, Ino. ; London: Intersoienoe 
Publishers, Ltd., 1957.) Paper, 1.75 dollars; hard 
cover, 8.50 dollars. 


.A FTER a protracted infancy, the fleld of magneto- 

hydrodynamics has rather suddenly entered 
into what might be called its adolescence. This is 
largely due to the tremendous extension of observa- 
tional material, both geophysical and astrophysical, 
that has become available during the past ten years 
or so. Apace with this has gone the development of 
certain theoretical ideas such aa the notion that the 
terrestrial, solar, and stellar magnetic fields are 
due to some sort of self-amplifying dynamo mechan- 
ism. 

This short tract represents the first coherent’ survey 
of the subject to appear in the literature. Prof. 
Cowling has been more intimately associated with 
all the phases of growth of magnetohydrodynamics 
than any other man, and we owe him a debt of grati- 
tude for the present work. Such an effort is readily 
exposed to facile criticism by those who come after the 
pioneers and receive their material already pre- 
i The book shows the vestiges of pioneering ; 
but the framework laid down here for the first time 
will no doubt remain and will stimulate others to fill 
in farther details. ' 

The treatment is essentially theoretical, observa- 
tions being invoked only when they have a bearing on 
the theory presented. This greatly helps to make the 
Presentation consistent in so brief a compass. The 
author wisely confines himself in the main to those 
aspects of the subject that can be described in terms 
of the fleld equations of classical physics. These are 
a combination of Maxwell’s equations with the Euler 
equations of fluid motion, suitable coupling terms 
being inserted in both. The first chapter is devoted 
to establishing these equations and to a discussion 
of their general content. The presentation is very 
lucid ; but one would wish it much longer, perhaps at 
the expense of some of the later, admittedly rather 
speculative, models of solar magnetic fields. The 
next three chapters deal with magnetohydrostatica, 
hydromagnetio wave motion, and the effect of a 
magnetic fleld on stability ; that is, on the onset of 
turbulence as well as of thermal convection. There 
are & number of examples from solar physics. Some 
of the recent laboratory experiments and pertinent 
theories on the flow of liquid metals in a magnetic 
fleld are rather well covered. 

The next chapter deals wrth dynamo theories of the 
Earth’s field and gives a brief account of the effect 
of sarbulence on magnetio diffusion. The last, brief 
chapter outlines the theory of some of the remarkable 
phenomena met with in rarefied ionized gases and 
gives applications to interstellar gas clouds. One of 
the outstanding featurea of the book is the grati- 
fyingly close connexion which is drawn between the 
laboratory experiments with liquid metals and the 
analogous problems of stability in astrophysios. 

The equations of magnetohydrodynamios are, in a 
manner of speaking, the moss non-linear of all the 
known equations of mathematical physice. Hence 
such ising phenomena as the presence of coamic 
magnetic flelda wherever there are conducting liquids. 
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This is something that could not have been predicted 
speculatively by any stretch of the imagination. Given 
thematical inadequacy in the face of non-linear 
equations, it will be a very long time before we can 
hope to possess rigorously tive arguments for 
any essentially non-linear problem, for example, 
the dynamo problem. In the meantime we must be 
content with mtuitively buts grossly over- 
simplified models. The situation is here similar to 
the physics of turbulence, which has not yet yielded 
to a deductive treatment in spite of long-continued 
efforts. The reader should keep this in mind when 
perusing Prof. Cowling's sometimes deceptively 
discussion of thè non-linear 
The book is, of course, essential for astrophysicists 
and geomagneticians. In addition, it should be 
valuable as a concise introduction to the subject for 
those now numerous physicists who are concerned 
with magnetohydrodynamios in the study of gas 
discharges. Warman M. ELSABSNA 


ZOOLOGICAL LITERATURE, 
1954 


The Zoological Record, Vol. 91 

Being the Records of Zoological Literature relating 
chiefly to the year 1954. Edited by G. Burder 
Stratton. Pp. vi+2010. (London: Zoological 
Society of London, 1957.) £6. 


ee ee ee ie ae cE 
than two years of the literature to which it 
refers is & remarkable achievement and reflecta great 
credit on all those concerned in the compilation of 
this invaluable publication. Once again there is an 
increase on the previous volume in the number of 
zoological publieations, an extra 260 pages, but from 
this must be deducted Vermes (1952), unavoidably 
omitted from Vol. 89. This indicates a rise of about 
5 per oent in the period under consideration as 
compared with 10 per cant in the previous year. 
The relative size of the various sections shows little 
variation from year to year, and although it bears 
gome relation to the number of species 1n each group 
it is evident that some types of animals attract much 
more attention than others, especially those of 
economic interest. As would be Insecta 
with 546 pages, involving 4,060 titles, is by far the 
largest section, followed by Vermes—another very 
large group. The space occupied by each of the 
other sections is arranged in ing order as 
follows : Mammalia, Protozoa, Arachnida, Mollusca, 
Aves, Pisces, Trilobita, Crustacea, Reptilis, Amphibia, 
Coelenterata, Brachiopoda, Comprehensive Zoology, 
Echinoderma, Bryozoa, Protochordata, and Porifera. 
The number of pages, however, does not necessarily 
indicate the number of titlea, and in the present 
volume the consecutive number which preceded each 
reference has been omitted in some of the sections. 
Judging from the number of titles, Aves, with a total 
of 1,972, is still the most popular group after Insecta, 
although its 1,972 titles and their analysis occupies 
fewer pages than Mammalia with 1,796 titles. It is 
curious that such a comparatively small group as 
the Amphibia, of little economic importance, should 
have more than three times as many references as 
such’a large and, comprehensive group as Echino- 
derma, bub in zoology, like other subjects, fashion 
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must be taken into account. There is no indication 
of any diminution in the amount of taxonomic work, 
for the present volume records a total of 2,418 new 
generic and gubgenerio names during 1954, a 50 per 
cent increase on the previous year. 

The compilation of the “Zoological Record” is a 
heavy task, and requires considerable financial 
assistance to produce it at any reasonable cost. The 
list of donors includes institutions and individual 
subscribers in many perta of the world, the two leading 
contributors being the Royal Society and Unesco, 
but further donations will be required if the price 
of this invaluable publication is to be kept within 
reach of private individuals. Epwanp HiwpLE 


USEFUL FUNGI 


The Friendly Fungi 

‘A New Approach to the Kelworm Problem. By 
0. L. Duddi Pp. 188424 plates. (London: 
Faber and Faber, Ltd., 1057.) 21s. net. 


LTHOUGH, as the author states, this is not a 

technical book, it nevertheless embodies & wealth 
of authoritative "information on predacious fungi 
which has hitherto been available only as frag- 
mentary data dispersed among various British and 
foreign scientific journals. It deals with an absorbing 
subject which is made all the more interesting by 
the engaging and informal style of the text. Indeed, 
much of the merit of the volume is derived from the 
author’s vivid and sometimes dramatic narrative 
surrounding the warring factions in Nature and their 

ing for useful purposes. 

As the gub-title indicates, the book deals with the 
part played by aggressive soil-inhabiting fungi in 
checking the ravages of plant-parasitio eelworms 
which are to-day acknowledged to be among the 
farmer’s worst enemies. It examines the possibility 
of further stimulating this biological control by 
inoculating the soil with potent strains of selected 
fungus cultures and by treating the soil to foster 
increased prolificity and activity of the predators. 
To achieve such a disturbance of the state of dynamic 
equilibrium in favour of the fangi is by no means 
simple, and it is to the author's credit that it is his 
own work m this field which has provided the most 
useful pointers to surmounting some of the inherent 
difficulties. 

The most fascinating section of the book is that. 
devoted to the remarkable eelworm-trapping mech- 
anisms of predacious fungi—the sticky hyphal 
and the passive ring traps. Equally exciting 18 
the account of the laboratory techniques, which have 
been devised for studying these mechaniams—the 
employment of a pneumatic micromanipulator for 
handling the microscopic organisms and the use of 
cinematograph film for recording their movements. 
All is in & manner which is readily under- 
standable to readers with no special scientific know- 


ledge. 

A notable feature of the book is the excellent and 
impertial way in which the author has summarized 
and evaluated research work conducted on predacious 
fungi in other countries; for example, the investi- 
gations into the control of root knob eelworm on 
pineapples in Hawaii and the attempted control of 
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both plant and animal nematode parasites in Franoe. 
Unfortunately, the resulta from field experiments 
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-oarried out in England on the control of potato root 


eelworm and cereal roo eelworm are leas convincing 
Binoe they are expressed mainly in terms of crop 
yield. The logical oriterion for measuring the 
nematioidal effects of the different treatments would 
be thé comparative figures for larval or cyst popula- 
tions of the eelworms in the soil recorded prior to 
treatment and after cropping. The revie has the 
i ion that certain suppositions ine been 
developed which merely reflect the effects of" 
cultural or manurial treatments in enhancing the 
growth of the crop rather than in suppreasing the 
eelworms. E 


The book is well illustrated with exoellent photo- 
graphs and carefully executed Ime-drawings, is 
provided with useful bibliography" and is free from 
major errors. On p. 17, Northern Ireland w mis- 
takenly cited in a context appropriate to the Republic 
of Ireland, and some half-dozen misspellings of 
scientific names‘ are evidently attributable-to typo- 
graphioal errors. R. CHAMBHRLAIN 


A RECONSIDERATION OF AFFECT 


Pain and Pleasure 
A Study of Bodily Feelings. By Thomas 8. Szasz. 
Pp. xvi+301. (London: Tavistock Publications, 
Ltd, 1957.) 30s. net. 
T is, perhape, a wise thing for scientists as well as 
artista to stand back occasionally and see what 
their work looks lke at a distance. In this book the 
author is doing this with bamo psychological terms 
and their application to psychoanalysis. Dr. Szasz 
is professor in the t of Psychiatry at the 
State University of New York College of Medicine 
and, since he is an honours graduate in physics as 
well as medically qualified and trained in psycho- 
analysis, he has written the scholarly book one would 


expect. 

The first part is a consideration of the philosophical 
aspects of the subject, and the second, third and 
fourth are devoted to various theories of pain, bodily 
feelings and pleasure. He accepts Russell’s views 

ing the separation of the material of physics 

into ‘publio data’ and that of paychology into ‘private 
data’, and wisely refuses to accept explanations which 
try to combine the two. He presses for pain and 
pleasure to be classed as affects, as Fenichel sug- 
gested. Pain, he considers, is associated with the idea 
of something being taken away, or the threat of such 
logs or injury. Pleasure, on.the contrary, is evoked 
by something being given to us even if it is only 
sensory stimulation or its discharge. He applies 
these views to such conditions as hypoohondriaais, 
is, hysterical anwethesia, and particularly 

to the phantom limbs which are go commonly felt 
after amputation and the curious pains felt in them. 

This is not & book to read when one is half-asleep 
over & fire; it needs the reader's olose attention. 
Nevertheless, everyone who writes on pein and 
pleasure will have to take the writer's ideas into 
consideration, and their application may be of con- 
siderable value. 

There are an excellent bibliography, covering four 
peges, and a good index. The peper is good and the 
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OBSERVATIONS ON THE ORBIT OF THE FIRST RUSSIAN 
EARTH SATELLITE 


By STAFF OF THE ROYAL AIRCRAFT ESTABLISHMENT, FARNBOROUGH 


TF launching of the first Earth satellite has 
evoked widespread interest, and the regular 
appearance over Great Britain of the ‘Sputnik’, 
advertised by ita radio tranamutter, has been followed 
closely by many observers at various centres. 

At the Royal Aircraft Establishment a series of 
radio observations has been made, extending over 
most of the period of three weeks during which the 
satellite’s transmitter was functioning. Both inter- 
ferometer and Doppler records have been obtained, 
and a considerable amount of data is now available 
for analysis. Up to the present, our attention has 
been focused on estimating the orbit constanta, but 
ib 18 expected that further study will yield valuable 
information on radio propagation phenomena. 


Interferometer Measurements 


On October 5 it was decided that sufficient appara- 
tus was available to buid an interferometer on 
40 Mo./s. Four aerials were erected at Lasham, one 
pair lymg approximately north-south (336°), and the 
other pam accurately at right angles, the specing of 
each pair being 100 ft.—about four wave-lengths. 


Each serial consiste of a bent 4/2 dipole (90° at the 
apex) at a height of 4/4 above ground, and all four 
are orientated in the same direction; this system 
gives good all-round cover with some vertical direo- 
tivity—on some nights eight transita of the satellite 
were recorded. 

The north-south aerials are interconnected by a 
concentric feeder, with a 32/8 artificial line, having 
the same characteristic impedance as the cable, 
interposed at ita centre. This arrangement gives an 
infinite standing-wave-ratio pattern in the feeder, 
the phase depending only on the phase difference 
between the e.m.f.'s in the serials. A four-phase 
crystal switch in the artifiasal lne transfers the 
pattern to the high-frequency receiver, and the 
detected output is applied to a pair of phase-sensitive 
rectifiers which are switched by the crystal voltages. 
An identical system 18 used for the east—west aerials. 
Phase measurement from the serials onwards is 
accomplished with a standard deviation of 3°, ocorre- 
sponding to a directional accuracy of 0-1°. 

A typical record taken at Lasham i8 shown m 
Fig. 1. The 1-seo. tmning-pulsea are related to G.M.T. 
with an accuracy of milliseconds, 80 
that the time at any point on the 





record may be read to within onp- 
tenth of a second. The remaining 





traces give the sine or cosine of the 





phase difference at a pair of acrials : 





reading from top to bottom, the 





record shows the north-south sine, 
the east-west cosme, the time and 





the east—west Bine. 








The received signal strongth fluo- 








tustos, go that the tracking informa- 
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tion lies in the successive times at 
which the traces croas tho zero- 
levels, corresponding to successive 
T phase of 180°. With an 
' aenal spacing of 100 ft., each such 

indicates an increment of 
0-123 in the direction coeine of the 
satellite position vector, referred to 
an axis passing through the phase 
centres of the two aerials; apart 
from an uncertain additive con- 
stant, therefore, the records permit 
plotting two diredtion cosines 
against time, the north-south at 
increments of 0-123 and east-west 
at increments of 0-0615. 
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estimates of the 
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Preliminary 
satellite's height and track were 





obtained by a&esuming & constant 





speed (v) along & straight line at 
constant height (A). 





If l, lẹ» i, denote the direction 








cosines of the satellite position 
vector p with respect to the east, 





-LT T 74 north and vertical axes at the 





Fig. 1. Beotion of record from Lasham US a eae at21.10 hr Monday, October 14, 


‘interferometer, the east-west com- 
ponent of the satelhte's velocity is 
given by: 
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tions corresponding rahe Aa 
: life's track and with,a similar 
speed /height- ratio. On- eaqh of 
three flights. the value, -of vih 
deduced front the interferometer 
records by the above Inethod was 
within 2 per cent. of the value 
given by independent fires. 
Resulta for a number of morning 
and e transits aro givèn in 


a+ 
- 


PUR 








) -u 2). since pl,—h 


A graph of l/l, agamst time should therefore yield 
a straight line, since v is assumed to be constant. The 
zero levels of the observed direction cosines are 
adjusted until a straight line is obtained ; the gradient 
18 then the east—weet velocity component divided by 
the height. A similar relation holds for the north-south 
component, 80 that taken together the two gradients 
- determine the height and the bearing of the track, 
since the satellite’s speed is a known function of 
height and orbrtal time for any assumed orbit. 

The distance (that is, horizontal range to 
‘the point below nearest approach) can now be 
derived, and, since the bearing of the satellite at any 
time is determined by the ratio l/l, the time of latı- 
tude tranmt can also be found. This time appears 
preferable to the more usual meridian transit, because 
the satellite performs an integral number of complete 
orbita between latitude transits. 


In order to calibrate the interferometer an 


aircraft waa flown over the site on October 15, m direo- 
Norra TRANNITS 


Table 1. 





Time of 
transit latitude 
61° 10r N. 
min 



















Date | Nominal| Hi 
time eal 





Tables 1 and 2: 

Since the rotation: ‘of the orbit 
in the orbital plane is very slow 
(see below), the figures quoted can 
be 


ates of the constant height and 


transits respectively. The average 
height for the morning transite is 
250 n. miles, with a standard dovis- 
tion of 18 n. miles; and for the 
evening transits 180 n. miles, with 
a standard deviation of 6 n. miles. 

Although fair accuracy can be 
achieved rather quickly by the 
method described, it becomes lab- 
orious to extract the full accuracy 
which (it is believed) the quality 
of the data warrants. Also, the analysis is valid 
only for near transits, because of the aasump- 
tions made. To remove this restriction, and to 
mmprova the accuracy of fitting, we have prepared a 
preliminary programme for a Pegasus digital com- 
puter, taking aooount of the Earth's curvature and 
rotation, and assuming that the observed portion of 
the orbit is circular. Trial values of height, bearing 
and passing distance are inserted, and the computer 
calculates & succession of values for the two direction 
cosines measured by the interferometer. These values 
are compared with those obtained from the records, 
and the input parameters adjusted until the two sets- 
agree: a typical result is shown in Fig. 2. The digital 
60; results for each of the four morning transits 
of Table 1 give a height of 250 n miles, with an 
uncertamty of no more than + 5 n. miles. 

Even with & digital oomputer the method is still 
rather laborious ; as a further development we tend 
to make the computer do the curve fitting, using the 
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Fig 4 Orbital periods deitved from Doppler and interferometer data 


method of differential correction described in ref. 2, 
p. 800. 
Doppler Measurements 


Within the Ministry of Supply, Doppler measure- 
menta have been made at the Royal Aircraft Estab- 
lishment (Aberporth, Bramshot and Cove) and at 
the Royal Radar Establishment, Malvern. Results 
have also been received from the Post Office Radio 
Stations at Baldock, Banbury and Brentwood, from 
the Tatafleld receiving station of the B.B.O. and from 
the Great Baddow Research Laboratories of Marconi’s 
Wireless Telegraph Co., Limited. 

The reduction of the measurements at & single 
station begins with the determmation of te the time 
of closest approach; this also determines f,, the 
frequency of the satellite tranamitter. The observed 
frequencies f can then be reduced to a table of p 
against t, where p = o(f — fo) foe p being the Doppler 
station-satellite distances and + the time measured 
from the instant of closest approach. 

Ignoring the curvature of the orbit and of the 


‘Earth, we have: 


pt om pet + Vat tt 
Vr being the relative velocity between the satellite 
and the observing station, and p, the minimum 


distance. The equation is equivalent to 
T mfv op. 
P Vat Ys 


80 that a graph of +*/p? against t° should be a straight 
line, from which Vg and p, can be estimated. This 
is shown in Fig. 8, which is for the transit ab 21.08 
on October 15, observed from Banbury. 

Vr, e, and t, represent the maximum information 
that can be obtained from one transit over one 
station. To locate the orbit it is necessary to combine 
observations from several stations on the same transit ; 
the alternative of observing successive transits at one 
station bas not been used, since the effective base- 
length (700 n. miles) is much greater than the height. 

The transit at 21.08 on October 15 passed very 
close to Great Baddow, and it-was observed from 
Aberporth, Malvern, Banbury, Bramshot and Great 


Baddow. From the Vp and p, estimates given by 
these stations, the satellites height and track can 
be estimated, taking into account the curvature of 
the orbit and the curvature and rotation of the 
Earth. The data being redundant, & least squares fit 
can be obtained; the hsight of this evening transit 
waa found to be 124 n. miles, with a standard devis- 
tion of 5 n. miles. 
As with the interferometer data, it is hoped to 
these caloulations for & digital computer, 
in order to obtain accurate resulta more quickly. 


General Features of Satellite Orbits 


For near satellites, within, say, 1,000 miles of the 
Earth's surface, the main perturbations to the basic 
elliptio orbit result from the Earth's oblateness and 


the atmosphere: by comparison, the influence of 
the Sun and Moon, and relativity effeote, can be 
safely ignored. 


The perturbations due to oblatenesms have been 
evaluated theoretically in a recent study! for orbita 
of amall eccentricity (about 0-05 or leas). The orbital 
plane is found to rotate about the Earth’s axis in 
the direction opposite +o the motion of the satellite, 
at a mean rate of 10-00 (R/F)**cos« degrees per day. 
where R is the Earth's equatorial radius, f the harm- 
onic mean distance of the satellite from the Earth's 
centre, and a the (constant) inclination of the plane 
to the equator. The radial distance r of the satellite 
from the Earth’s centre also departs from the value 
appropriate to a simple ellipse; r oscillates twice 
during each revolution with an amplitude 0-94 (HjP) 
ain*’s nautical miles, and three times during each 
revolution with an amplitude 0-06 (RH)! sin'a nautical 
miles. It is also found that the major axis of the 
ellipse rotates in the orbital plane at a rate of 
5-00(BR/F)*- (5 costa — 1) degrees per day. This rote- 
tion is in the same direction as the satellite’s motion if 
a 18 leas than 68-4°, and in the opposite direction if 
a is greater than 68-4°. Finally, the period of revolu- 
tion of the satellite, from one northward crossing 
of the equator to the next, is 14-54/ (f). sinta seconds 
greater for an inclined orbit than for an equatorial 
one. 
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- tion due to drag occurs near perigee ; consequently, 
there is a loas of altitude at the subsequent apogee. 
- The reduction in the length of the major axis shortens 
the orbital period, and it is possible to estimate the 
air density from the observed rate of decrease of 


Orbit of the First Russian Earth Satellite 


Orbital calculations for the first Russian Earth 
satellite have been made much easier by the fact 
that x is near 65°. This means, according +o theory, 
that the rate of rotation of the major axis is not 
more than 0-4 deg. per day in the direction opposite 
to the satellite’s motion, whereas for a near-equatorial 
orbit the corresponding figure would be as much as 
l4 deg. per day. Because this rotation is so slow, 


of height are subject to some inaccuracy, it is not yet 
possible to obtain a reliable observed value for the 
rate of rotation, to oompare with theory. 

For the same reason, the small perturbations in 
radial distance, of order 1 mile, cennot be d 
xo that an elliptical orbit has been assumed : 





b C), tho second by (2) and 
, " 20 on 
about 3° of latitude per min. 

MIS Sieg ATH TébvS- Rank 1.4.40 Min wert 


1 1 
Sy 600p) 


where e is the eccentricity and o the angular travel 
in the orbital plane. The difference between the two 
values of o on northward and southward crossings 
of any latitude is known: it is 61-4° for latitude 
51:2? N. if a = 65°. If f is known, two measurements 
of height suffice to determine e and the absolute 
values of s. The i value of f can be found 
from the orbital period, which has been measured 
with good accuracy. . 

Values of orbital period given by the measurements 
from the Doppler stations at Banbury, Great Baddow, 
and Cove, and the interferometer at Lesham, are 
plotted in Fig. 4. It is seen that the period decreased 
from 96 min. on October 10 to 95 min. 30 seo. on 
October 28, and thats the rate of change is slowly 
increasing. The right-hand soale in Fig. 4 shows the 
value of 3, the time in minutes by which 15 revolu- 
tions fall short of 24 hr. This is & convenient para- 
meter for the first Russian Earth ite, because 
3 is small and 3* oan often be ignored. The mean 
distance f can be expressed aa f—373'7- (15/2100) 
nautical miles. When this expreasion for f is used, 
the rate of rotation of the orbital plane, 10-00 (R/f)** 
cosa, may be written as 3.167 (1--5/617) deg. per 
day in the direction opposite to the satellite’s motion. 
In obtaining this figure, « has been kept at the round 
number value of 65°, though i$ is probably a small 
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fraction of a degree lower. Since the Earth turns 
through 360.086 deg. in & (solar) day, it follows that 
the (n+ 15)th orbit is west of the nth orbit by 
4-158 —0-24788 deg. (i) 

These crossings are about 24 hr. apart, the (n -- 15)th 
being 3 min. earlier than the nth, but on the next day. 
It also follows, adding 860° to (i) and dividing by 15, 
that the (n--l)th orbit is weet of the nth by 24-277 
—0-01658 deg. With this information, and one ‘fix’ 
on the track, it is possible to plot the track of the 
satellite over the Earth's surface for several days, 
using linear extrapolation at future dates from 
Fig. 4. This process has been carried out regularly 
since tho satellite was launched, and mapa, of which 
Fig. 5 is typical, were distributed to the various 
tracking stations. The shift in the track between 
October 11 and October 25, as predicted by this 
method, was found to be within 1 per cent of the 
observed value. Thus the theoretical value for the 
rate of rotation of the orbital plane is confirmed. 
Finally, there is the effect of the atmosphere to 
be considered. Since the orbital period T' varies as 
(major axis)’, a 1 per cent change in T' corresponds 
to a 2/8 per cent change in the major aris. The 
Shigeo in d dos avos the change du. Ma majar ati 
immediately. The amr density has been evaluated 
roughly, on the assumption that the change m major 
axis is due to a reduction in apogee only, arising 
from an impulsive change in satellite veloojty at 
perigee. This change in velocity is then. compared 
with the integrated effect of the drag/maas ratio, 
assuming some particular atmospheric model The 
factor of differance between the two values for the 
change in velocity gives an indication of the factor 
by which the denmty in the assumed model is in 
error. At the satellite altitude, free-moleoular flow 
prevails, and, since the isothermal Mach number of 
the satellite is high, the drag coefficient is taken aa 2. 
This very approximate method gives the density ab 
130 n. miles altitude as about 2x10-!* of that at 
sea-level. 

Details of the estimated orbit for noon G.M.T. on 
October 15 are as follow: 


No. 4593 


Helght going north at latitude 51-2° N. 180 + 6 n. miles . 
Heit south at latitude 512° N. -` 250 + 5 n. miles 
tlon of orbital plane to equator, 
Mame to be 65° 
Perigeo occurs going north at latitude 40 O° X. 
from Harth's centre 3,501 + Ta. miles 
Holght at perigee over mean Harth at n. miles 
from Earth's centre 3 48n miles 
H at apogee over mean A t n miles 
ty 0 + 0 002 
Semi-mafor axis $,741 n. miles 
decreasing at 1 n. mile per day 
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Harmonio mean radial distance ^ 8,733 n. miles 
Period . 98 min. 43 5 sec. 
decreasing at 2 23 seo. per day 
Rate of rotatian of orbital plans (retrograde) 3-18 dog. per di 
t oo op jay 


increase 

Rate of rotation af ma: 
Track crosses lat! 61-719 N. 
21 hr. 06 min. B5 sec. a Xr. 


Heb cd nr - bL bes day 
at longitude 0-7* H. ab time 


lonosphertc Phenomena 


Observations of the amplitude of the signal reoeived 
from the satellite have shown & complex fading pat- 
tern containing frequencies m the range 1-100 cycles 
per minute. Some of these are due to the spin of 
the satellite, others to the Faraday rotation effect ; 
these latter fadings can be identifled by the fact 
that their frequencies on the 20 Mo./s. and 40 Mo./s. 
records are in the ratio of abouts four to one. The 
variation of angle between the ray path and the 
Earth's magnetic field during transit complicates the 
affect, and so far a full analysis has not bean made, 

The faster type of fading occurred oocasionally ; 
gimultansous measurements made on three orthogonal 
dipoles have shown that this was not a rotating vector 
fading and that it could ocour on one polarization 
alone. Such a fading at 50-60 cycles per minute waa 
observed between October 11 and 14, but not there- 
after. - 

A farther interesting feature is the long duration 
of signals at a transis: the 20 Mo./s. signals in parti- 
cular have been received for some 30-35 min. In 
addition, faint subsidiary signals have preceded and 
followed the main signal received during transit— 
this is especially marked on 40 Mo./s, and on this 
frequency there has been occasional long-distance 
reception, such as that noted on several afternoons 
when the satellite was over Indias. 

The above evidence suggests that long-distance 
transmission from the satellite to the receiving 
station is by complicated ray-paths. At present the 
explanation of these 18 not clear, and further obeer- 
vations are needed to evaluate the various trans- 
mision mechanisms so far In this oon- 
nexion the proposed programme of the Radio Society 
of Great Britain promises to be of value. 

We are grateful to our colleagues at the Royal 
Radar Establishment, to the Post Office E 
Branch, the B.B.O. receiving station at Tataflekl and 
the Marconi Oo., Ltd, for making available the resulta 
of their Doppler measurements, and to Maroconi'a for 

Hele, D. G., and Gilmore MO, ‘Tho Effect of the Earth's 

"Ag latere on the Orbit of a Near Satellite (unpublished Ministry 


of Supply Report). - 
1 Nielsen, K. I., "Methods in Numerical Analysis” (Macmillan, 1056). 


RADAR OBSERVATIONS OF THE FIRST RUSSIAN EARTH SATELLITE 
“AND CARRIER ROCKET 


By STAFF OF THE JODRELL BANK EXPERIMENTAL STATION, 
UNIVERSITY OF MANCHESTER 


Wee ibt P BA Dis 
October 4 the radio telescope at Jodrell Bank? 
was still in an incomplete state. The instrument, 
which had been tested as early as August 2 on the 
reoeption of extra-terrestrial radio emismons, had 
afterwards given excellant resulta over & wide range 


of M Pr , However, & oonsiderable amount of 
work was in progress and, in 
particular: the telescope had not been tested aa a 


radar instrument. Emergency arrangements were 
therefore made to cbuple to the telescope existing radar 
installations working in other parta of the Station. 
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The two most appropriate equipments were: (1) 
the long-pulse 120 Mo./s. apparatus used in the lunar 
echo studies®*, and (2) a small 86 Mo./g. transmitter 
recently built for radio echo work on meteor trails in 
conjunction with the Schmidt cameras. Equipment 1 
could not easily be shifted and was therefore oon- 
nected to the telescope by a long length of trans- 
moiasion line and coaxial cable. The transmitter and 
preamplifier of equipment (2) was amall enough to 
be mounted in the swinging laboratory just under- 
neath the reflecting bowl of the telescope. In each 
case the primary feed was a dipole with reflector, 
mounted at the focal point so that there was cross 
polarization between the two feeds. The 
of the two equipmente are given m Table 1. 

The improvised nature of the arrangements is 
obvious from these figures, and the only hope of 
success rested in the high performance of the telescope 
on these frequencies, that 18, beam-width 8 degrees 
to half-power points, power gain 600 on 86 Mo./s. ; 
beam-width 2-5 degrees to half-power pointe, power 
gain 6,500 on 120 Mo./s. 

+ 1 was available for testmg by the night of 

October 9, and with the telescope in automatic motion 

on the Moon satisfactory lunar echoes were obtained. 

Afterwards trouble developed with this apparatus, 

and the first radar contacts with the rocket and 

satellite were obtained with equipment 2 during the 
Table 2 ` 


Bugnai fhoise Bffeolive scattering 
crom-section (sq rmn.) 





















evening of October 11. 


Fig. 1 18 a typical 
of the echo from the rocket obtained’ on October 19. 


In this experiment the telescope was stationary, and 
the echo from the rocket is visible for 17 sec. as it 
cromed the aerial beam at a mean range of 530 km. 
i t 1 waa available for use again by October 
16, when it located the rocket at a range of 1,480 km. 
On subsequent occasions the telescope was set in 
motion after location of the target, and successful 
was achieved over a part ofthe orbit. The 

film records obtained since these initial tests are only 
partially analysed ; but Table 2 gives typical values 
of detection ranges, signal noise ratios and effective 
Bee OPOPA SUmpuled'itum Miepo quaes - 


opcs the expiry of the satellite batteries, requesta 
were received to use the telescope fór the location of 
the rocket and satellite, to. assist with the com- 
putation of the orbite. In order to facilitate this 
work, equipment 3 was shifted to one of the elevated 


laboratories of, the towers of the telescope, thereby 
removing the feeder losses. The detailed analysis 
of the records to obtain more information about 


scattering areas are characteristios of the echo 
MS een eee WIT Dei pub- 
lished in due oourse. i 
We are indebted to the oo engineers for 
the telescope, Messrs. Husband and Co., of Sheffield, 
for their willing help and aamstanoe in this pro. 
Gombrid and to the staff of the Cavendish Laboratory, 
ridge, and of the Nautical Almanac Office of 
e Royal Observatory, Herstmonceux, for their 
Pecdictions, WEIL P. Demy Miel ihe Gi 
location of the rocket and satellite. 
1 Lovell, A. O. B., Nature, 180, 60 (1057). 
J. K., Proc. Phys. tos. Bem, BOL C1966) Peet earns 
kys Soo., B (1n the press). 
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FURTHER RADIO OBSERVATIONS OF THE FIRST SATELLITE 


HE radio mgnals from the first Russian Earth 

. satellite were recorded at the University of Illinois 
Observatory during the period October 5-24 on 40 
Mo./s. and on 20 Mo./s. This communication deals 
with the observations on 40 Mo./s. made with two- 
element interferometers, one with a north-south 
base-line of 5:45 wave-lengths, the other with & 
north-south base-line of 1 wave-length. The first 
instrument was constructed during the night of 
October 4—5, the second on October 11. The latter 
was fed out of phase for lobe-ambiguity resolution. 
The resulta were recorded on Esterline-Angus graphio 
recorders running at 1 ft./min. 

The interpretation of the records was complicated 
by the fact that all the eleven lobes of the pattern 
of the mam north -south interferometer never appeared 
on the record of any one passage of the satellite. 
However, it proved le to overcome this dff- 
culty, particularly after October 11, when the second 
instrument came into use. The instruments were 
located on the parallel N. 40° 1-1’. The times at 
which the first artificial Earth satellite cromed this 
parallel, together with estimates of the altitude 
above the horizon at the moment of closest approach, 
were communicated as rapidly as poesible to the 
Smithsonian Astrophysical Observatory, Cambridge, 
Mas., and the Naval Research Laboratory, Washing., 
ton. ‘Tho mean absoluto error in the times of arosaing 
was 3a. 

Binoe the radio-signals ceased, the computations 
have been refined. The period of the satellite and 
the regression of the nodes of its orbit oan be deduced 
from our observations. The best representation of 
the period (P) during the interval October 5-24 is: 
P — 96m. 09-88. — 0-1293a.n — 7:7978. x 10-n* (1) 
where n is the number of revolutions since our adopted 
rero, which was the southbound crossing of our 
parallel on October 5d. 18h. 30m. .0le. v.T. 
regression. of the nodes can be expressed as follows : 


the local mean solar time at the point of southbound : 


crossing of our parallel is: 
(8b. llm. + 2m.) — (1-100m. + 0-008m.)n 


The probable errors,shown are calculated from internal 
consistency. The observations were made under the 
direction of George W. Swenson, jun, and the 
ion of the re ulte was carried out by Ivan 
R. King with the assistance of Stanley P. Wyatt, jun. 
These formule are based on the records obtained 
at our station alone. On October 26 a radio broadcast 
from Moscow mentioned that the period was 95-31m. 
that day, n would morease from 813 to 318 
between 9h. and 18h. u.t. Thus formula (1) would 
give periods ranging from 95-36m. to 95-35m. 
On October 28, the Smithsonian Astrophysical 
Observatory released & statement that, on October 
26d. 2h. 25m. U.T., the period was 95-44m., and the 
daily vanation of the period was — 2-45. It us nob 
known whether our results entered into the computa- 
tion of those of the Smithsonian. October 25d. 2h. 
25m. corresponds to n = 204 and this gives P = 
95-42m., with a daily variation of — 2-6e. 
Reoords on 20 Mo./s. were also obtained under the 
direction of Edgar C. Hayden and these, together with 
the 4) Mo./s. results, are expected to furnish con- 


The ` 


siderable information about the ionosphere. Thee 
records have not yet been analysed. 

Ivan R. Kine 

G. C. MoVrrrrE 

Gnmonam W. Swanson, JUN 

STANLHY P. WYATT, JUN. 
University of Illinois Observatory, 

' Urbana, Ilinois. 
Nov. 1. 


Ta 40 Mo./s. frequency of the first Russian Earth 
satellite has been measured at Chelmaford for the 
oondition of zero Doppler effect. 

The method adopted presupposed that the signal 
might be modulated at the source or during propaga- 
tion m such a way as to make fully automatic measure- 
ments difficult, so the fine component of local oom- 
parison frequency was obtained from an audio 
oscillator steered manually to follow the Doppler 
variations. ciis c ead m C ud deat 


frequency recorder havmg scales of 4-5 in. per 
1,000 o./e&. and 1 in. per 30 seo. 





Fig.1 


The S-shaped Doppler curves obtamed were 
remarkably clean and symmetrical, ao that the 
frequencies and times corresponding to nearest 
approach (zero Doppler effect) could be read off with 
useful accuracy. Fig. 1 shows the frequencies of 
zero Doppler effect deduced in d of 87 orbita 
observed between October 9 and 24, 1957. Signals 
were not heard after 1843 a.u.t. October 24. 

The maximum rates of ohange of frequency 
observed for the various orbits covered the range of 
33—4-5 0./s./s., corresponding to approximate alant- 
range values of 224-1,500 km. respectively. 

The datum of the local 40 Mo./a. comparison 
frequency was known to withm 1 part in 10°. 


Norman LEA 
Research Division, 
Marooni's Wireless Telegraph Oo., Ltd., 
3 . Great Baddow, 
Chelmsford, Essex. 
Oct. 80. 


044 
HicH-Powms radar equipment has been installed 
in the 45-f%. diameter radio telescope at the Royal 
Radar Esteblishment, Malvern, to make radar 
observations of the Russian Earth satellites and 
rockets. A radar echo from the rocket of the first 
satellite was detected on October 30, at a distance 
of 864 miles (750 nautical miles). The rooket was 
then east of Iceland and at & height of about 220 
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mules. A wave-length of 10 cm. was used, and the 
radio telescope has a narrow beam of about half a 
degree. Using predictions supplied by H.M. Nautieal 
Almanac Office, the radio telescope was set in the 
direction of the peth of the rocket. A strong radar 
echo was observed as the rocket passed through the 
field of view of the radio telescope. 


Ministry of Supply. 
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ROCKET OF THE FIRST EARTH SATELLITE 


HE rocket scoompanying the 

first Russian Earth satellite was 
widely observed in Ireland during 
October 11-16, owing to the favour- 
able situation of the orbit. More 
than twenty photographs have been 
received and measured at Dunsink 
Observatory, and are consistant 
with a height of' 430 km. The 
tracks show marked variations of 
brightness with a period of about 
one minute, due to rotation of the 
rocket (Figs. 1 and 2). 

Further visual observations in- 
dicate that the rocket passed ap- 
proximately centrally over Ireland 
on October 26d. 18h. 44m. 

The combined observations lead 
to an orbital period of 95m. 53a. 
at October 11-23d., decreasing uni- 
formly by 4:13e. a day to Mm. 49s. 





ab October 26-78d. The corre- Mia , Migs 

sponding decrease in semi-major . Track of first Roaman rocket rising on the north-north-west, Caanopels, 
axis is 3-4 km. a day. The Mer dus Oetober 18, 08h. Mz. Re. OG dg. bo ue e to Ez 
cession of the node is approx-  Fis.$. Track of frsi Ruslan rocket toward the , olose to Castor and Pollux. 
imately 8-8? a day. a and $ Gemini), on Ootober 13, 05h. l0s.—06h. 25m. 40s. V.T. oe RE 
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RADIO PICTURES OF THE SUN 


By W. N.. CHRISTIANSEN, D. S. MATHEWSON and J. L. PAWSEY 
A C.S.I.R.O. Radlophysics Laboratory, Sydney ~ 


E have recently put into operation an instrument 
which gives pictures of the Sun in the ‘light’ of 
21-om. radio waves. 

The extension of knowledge the exterior 
of the Sun has to a great extent followed the intro- 
duction of special techniques which have enabled us 
+0 see higher levels m the solar atmo- 
sphere. Thus the photosphere and sunspots are seen 
in white light. The speotroheliograph gave the first 


but which has only in the past few decades been 
regularly observable using Lyot’s ooronograph. Even 
now the coronas is observable optically only beyond 
the limb, and the problem of observing the corona in 
front of the disk of the Sun may well be insoluble 
optically. 

, With the discovery of radio emjssion fram the Sun 
and the recognition thas this emission must, at 


sutable wave-lengths, originate in the corona, ib 
became possible in principle to obtain pictures of the 
corona ovg disk. But to get a detailed 
picture of the Sün, which is only 4° in diameter, the 
angular appeared prohibitive. 
Over the yeara, information was obtained by devious 
methods, by circumstantial evidence based on the 
correlation between sunspots and radio emission, 
through eclipse observations, and, moat effectively, 
by regular day-by-day observations using knife-edgo 
beams only a few minutes of arc in width. 

These have demonstrated that the radio sun at 
deamnetre wave-lengths shows a background due to 
thermal emission from the bulk of the lower corona, 
together with bright patches which last for periods of 
the order of months, and are related in some way 
to optically active regions. The current hypothesis 
concerning the cause of the bright patches is thas they 
are due to thermal emission from unusually dense and. 
hot regions in the corona. 
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there is a suspicion that the slowly varying component 
due to the bright patches may change its characteris- 








Fig. 2 Plan view of radiobel!ograph 
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. A similar instrument, 
longer wave-length, would respand to radiation from 
the corona. 

The radioheliograph combines the principles of the 
multi-element, or grating, interferometer! and the 
Mills croas*. It consists of two rows of 19-ft. diameter 
parabolic aerials arranged in the form of a cross. 


i of black 
at tbe intersections of the knifi beams of 
the two clement !nterferometers. The solar is shown 
E betng by one of the aerial beams 


Division of es, O.&.L E O., 
cessive days [n June 1967. The 


, and , 
a corona, respective 


dney) 


Fig. &. Oom X O., NT 


Each row has 32 paraboloids spaced at 40-ft. 
intervals, so that the overall length :s 1,940 ft. 
The individual paraboloids are fed through a 
branching feeder system similar to that used in 
the origmal 382-element interferometer, and the 
combination gives a serie of knife-edge beams 
in the Bky. The arrangement is shown m Fig. 8, 
the north-south arm giving a series of east-west 
beams, and the east-west arm, & series of north— 
south ones. 

The signals from the two arms are combined, as 
in the Ryle interferometer, alternately in-phase and 
out-of-phase, and the component of the output which 
alternates in synchronism is recorded. The 
has a directional diagram which is the product of 
those of the two arms, that is, it consiste of the exray 
of pencil beams drawn black in Fig. 8. For direo- 
tions near the zenith these are 3’ of aro in diameter 
and the spacing between adjacent beams is 1°, 
so that only one falls m or near the Sun at one 
Lime. 

As the Earth rotates the beams move together 
across the oelestial sphere, and one of them, 
merked A m Fig. 2, scans a strip on the Sun. 
The adjacent beam B scans a strip which may 
be different from the first, either if the phases of 
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peetroheliograms (obtained from the 
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In 
radio brightness aro drawn. The quiet sun-level is not ahown , 
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the north-south system are re- 
adjusted, or if, aa w the oase 
away ‘from noon, the motion 
of the Sun is not parallel to 
the east-west beams. In this 
way a picture of the Sim is 
built up in the manner of a 
television picture, ın a period of 
about half an hour. All the 64 
paraboloids are turned on equa- 
torial axes to continue pointing 
ab the Sun during this time. 

The equipment began opera- 
tion m June 1957, and we hope 
to make routine observations 
over the Intetnational Geophys- 
ical Year. Some of the early 
radio pictures are shown in 
Fig. 4, together with optical 
pictures in Ha and in white 
light. These show sucoessrvely 
lower levels in the solar atmo- 
sphere, lower eorong, chromo- 
sphere and photosphere reapect- 
ively. In the radio pictures 
only the bright patches have 
been shown pending adequate 
checks on the drectional dia- 
gram of the equipment. 

The oloseo, but not perfect, 
correspondence between radio 
bright patches, chromosphere 
plage and sunspots is evident. 
Perhaps the most interesting 
feature of these early obeerva- 
tions i8 the way in which the 
bright areas can fall outside 
the visible dusk. Thus the 
bright area in the south-west 
which 18 outeide the optical lob 
on June 27 provides a measure- 
ment of a very direct kind of 
the height in the corona at 
which the emission originates. The previous evidence 
was indirect and obtamed at ihe minimum part of 
the solar cycle. It id nee M d Belge 
systematically changes during the sunspot oyole. 
is also in ing to note that the great height or 
extent of the radio-emitting region permite observa- 
tions of regions for which thé associated sunspots 
and optically active area may be out of aight beyond 
the limb of the Sun. The appearance of bright areas 
on the east li ie ee eis eee cad 
appearance óf active regions. mmportan tive 
pL made its appearance around the east limb 
some days later m the position indicated by the 
radio bright patch m the extreme south-east on 
June 27. 

Radio observations have now enabled us to 
study one more level in the solar atmosphere. 
Similar advances m the past have revealed new and 
unexpected phenomena, but have contributed sur- 
prisingly little to the physical understanding of the 
Sun. We hope that in due course our observations 
m&y contribute both new phenomena and under- 
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(1953). E 
3 WIIS, B. Y , and Lattle, A. G., Aux. J. Phys , 6, 272 (1063). 


No. 4593 


November 9, 1957 


NATURE 


947 


LIPID GLOBULES IN” CELLS 


By Dr, JOHN R. BAKER 
Cytological Laboratory, Department of Zoology, University Museum, Oxford 


HE course of cytological research would have 

been. very different if chromatin had been as 
invisible in routine microscopical preparations as 
lipid globules are, and lipid globules the most evident 
objects in cells. There has been a curious tendénoy 
to disregard lipid globules, or to mention them in 
an off-hand manner. People who speak with great 
accuracy about proteins, nucleic acids and oarbo- 
hydrates often tend +o dismiss these globules as mere 
‘fab droplets’—as though this group of chemical 
compounds were somehow of a lower social order 
than others. 

One reason for the neglect of these cytoplaamio 
inclusions is perhaps the confusion with droplets of 
adipose fat. I+ is important to realize that the great 
majority of cells contain lipid droplets in the oyto- 
plasm, but that adipose fat is an unusual constituent 
exoept in the particular cells that are set aside to 
accumulate it. When an animal is starved, the 
adipose fat 1s used up; but the lipid droplets thas 
oocur in nearly all cells are retamed. I am concerned 
here with those lipid droplets that do not appear to 
functioh aa food reserves. 

In some cells, such as neurones, the lipid droplets 
are distributed at random throughout most of the 
cytoplasm; but in many kinds of cells, especially 
those that have a clear polarity, they occupy a 
particular position. Globules of adipose fat, on the 
contrary, do not ordinarily accumulate in any special 
place in a oell. 

It is unfortunate that we have no positive histo- 
chemical method for determining the presence of 
triglycerides, but must rely on a process of exclusion 
of other kinds of lipids. Is is therefore impossible 
to deny that triglycerides may occur m various 
lipid globules of the kinds I am discussing ; but the 
positive evidence of histochemistry suggests that 
these globules consist mainly of more complex sub- 
stances. Very often it is possible to prove the presence 
of p holipids by application of the acid—hamatem 
test. y there are indications also of the 
p oerebroaides. Thus the periodic acid/ 

vesb gives a positive result, though there may 
be no other indication of the presence of a oerbo- 
hydrate. This suggests that the periodic acid/Schiff 
reagent is reacting with the hexose of the cerebroside 
molecule. In some cases, when a pieóe of tissue has 
been fixed in pure acetone, the lipid’ globules are 
darkened by sudan black. This is corroborative 
evidence of the existance of cerebrosides, for nearly 
available evidence that lipid globules are 
often deu ruled of phospholipids mixed with 
oerebrosideg. this suggestion prove correct, 
it may be found nd core en o eek OF e 
globules. It must be remarked, however, that a 
reaction to the periodic acid/Schiff tess by 
& purely lipid globule does not prove the presence of 
oerebroaide. The sphingoaine of sphingomyelin con- 
tains the necessary for.a positive reaction 
with the io acid/Schiff reagent, and sphingo- 
myelm i i ae unsaturated fatty 
acids are also capable of giving & positive reaction}. 


Certain cytoplasmic globules that consist mainly 
of lipid appear to contain also small quantities of 
protein and carbohydrate. Chou? has described such 
globules in the néurones of gastropods. 

In fired preparations, lipid globules often appear 
to be duplex in character. We read of externum 
and imternum, of chromophil and chromophobe 
constituents. The so-called ‘dictyosome’ has a 
chromophobe core and a chromophil cortex, the 
latter often appearing as & ring or crescant in optical 
section. Such appearances are rarer in froh prepar- 
ations, and there is reason to believe that in some 
cases a diotyoeome was nearly homogeneous in life. 
It is relevant to consider the different causes thas may 
make a homogeneous or nearly homogeneous body 
appear duplex. 

(1) The artificial appearance of a cortex and 
medulla may be produced by purely optical means. 
In & most valuable , Ootild* has shown that 

ical membranes’ of considerable thickness may 

be formed around objects that are in fact homo- 

us. These misleading appearances can be 

produced not only by dark-ground and direct micro- 
scopy, but also by positive phase-contrast. 

Spherical bodies such as lipid globules are pe 
oularly apt to give misleading appearances with 
phase-contrast. The edge of a globule may appear 
black or grey because there is here the right thickneas 
io give the necessary retardation of light for this 
effect. The light that passes through the centre of 
the globule, however, may be so much retarded as to 
give reversed contrast and appear bright. A black 
zr eee ent though the globule is ' 


Tt has been shown by Chou and Bradbury? that 
with positive phase-contrast an error of centration 
of the condenser may transform a black ring around 
a globule into a crescent. 

(2) It was shown long ago by Altmann* that lipid 
globules are sometimes only blakened hy ceca 
tetroxide on the outside, so that they ap 
rings in optical section. Altmann lindo 
Ringkirner. He found that they were noi present 
initially, bus only when tissues fixed in oamium 
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albumoee, dyed with pioro acid and 

ius. Abona ed eee kre hom = , the outer 

pat is strongty coloured by aad faohan, 6 the Interior takes 
the pale yellow of meno acid. (Brom Fischer, ref. 10) 


tetroxide solution had been brought into ethanol He 
attributed their formation to partial solution of the 
lipid droplet by ethanol’. The subject was carefully 
investigated by Starke’, who found that if a lipid 
droplet were surrounded by fixed cytoplasm, it did 
not shrink evenly when part of i$ was dissolved away 
by ethanol; a spherical hole was left, to the walls of 
which the insoluble part of the lipid, blackened by 
osmium, adhered. The blackened remnant of the 
original lipid looked like a ring, crescent, or cap in 
optical section (Fig. 1). Many ‘dictyosomes’ are 
probably of this nature. 

(3) Cain* haa shown that sudan black is only able 
to colour lipids when they are liquid or semi-liquid. 
If a globule consisting of mixed lipids were treated 
in such way that the solid constituenta crystallized 
out separately from the liquid, only the latter would 
be coloured by sudan black. 

(4) Osmium dioxide or ailver is sometimes deposited 
on the surface of a cyboplasmio inclusion in such a 
way as to produoe an artificial membrane around it. 
The thickneeg of the deposit depends on the period 
of oamiocation or silvering. 
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(5) When two dyes are used in staining a oyto- 
plasmic inclusion, one of them may penetrate more 
readily and thus colour the inside, while the other, 
& stronger but more slowly penetratmg dye, may 
colour the outside. A mi i appearance of 
cortex and medulla may thus be produced. This was 
shown at the end of the lasb century by Fischer?’, 
who worked with homogeneous granules of fixed 
albumose (Fig. 2). Piorio acid and acid fuchsin 
are a pair of dyes particularly prone to give 
misleading appearances of this sort (especially 
in Alumann's method for mitochondria, and its 
variants). 

Theee facta must make us chary of accepting the 
real existence of cortex and medulla in lipid globules. 
In some cases, however, there oan be no doubt thas 
a lipid cortex encloses a non-lipid medulla. This 
structure can only be established by painstaking 
study of the living cell, preferably with the inter- 
ference microscope. The fullest investigation of this 
kind is thas of Roque" on the paranuclear bodies of 
the spermatocyte of the snail 

Certain globules, in which no substances other than 
have very low refractive indioes. This applies, for 
example, to the lipid globules in the neurones of the 
locust, which, as Shafiq showed, have almost the 
same refractive index as the cytoplasm and are there- 
fore nearly invisible in the livmg, unstained cell. 
Similar globules in the neurones of the máil have 
been shown by Ros and Chou” to have a refractive 
index of only 1-416, which appears to be lees than 
that of any known lipid. 

Since no substance other than lipid can be demon- 
strated in these globules, it seems almost certain that 
the other component must be water. Now phospho- 
lipids, which occur in these globules, have a special 
affinity for water. As a result of his studies with the 
polarizmg microscope, Schmidt™ concluded that, in 
the presence of water, certain lipids tend to arrange 
themselves in the form of curved, concentric lamella 
(Fig. 8). It is therefore interesting that the electron 
microscope shows curved, concentric lamella in 
certain lipid globules. The acroblast of the insect 
spermatid provides an example!*. The acroblast is 
undoubtedly a duplex body, with lipid externum and 
non-lipid internum. In electron micrographs the 
externum appears in the form of numerous curved, 
oonoenírio ‘double membranes’. It seams probable 
that these are the expression, at the level of resolution 
of the electron microscope, of an underlying lamellar 
arrangement at the molecular level, caused by the 
association of phospholipids with water. It has been 
shown that pure lipids, fixed with oamium tetroxide, 
may exhibit a lamellar structure in electron 
micrographs'*. It is poesible, however, that sub- 
stances other than phospholipids are capable of 
producing lamellar structures in electron micro- 
graphs. : 

Secretion products of the most yaried kind first 
appear within hpid droplets. A multitude of examples 
of this process has been assembled by Hirsch’. The 
seéretion of the acrosome by the acroblast is perhaps 
the most familiar one. The Worleys'* followed step 
by step the origin of fatty and protein yolk within 
lipid globules in the embryos of gastropods. 
li seems likely that the lipid envelopes prevent the 
synthetic enzymes from diffusing away, but we have 
not yeb any comprehensive theory of such syntheses. 
We are also ignorant of the significance of those lipid 


VoL. 180 


November 9, 1957 


droplets in which, so far as is known, secretory 

products do not appear. . 

1 Wolman, ML, Proc. Soc Bap. Biol. Med., 76, 583 (1050). 

1 Beli, W. D., and Hayes, H R., Stein Teoh., Zl, 117 (1956). 
* Chon, J. T. Y., Quart J. Muro Soi., 98, 59 (1057). 

1 Oettlá, A G., J. Roy Moro. Soo., 70, 255 (1950). 

." Chou, J. T. Y., and Bradbury, B., Natwre, 179, 1245 (1957). 
iiy E., Aroh. Anat. Physiol, Anai. Abt., Supp.-Bend, 86 
* Altmann. R. Sp lise paar rah Pres eRe hre Beziehungen xu 

den Zellen", 2nd edit. (Veit, , 1804). ` 
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NUTRITION OF THE VERY YOUNG 


"Im Jllth meeting of the Nutrition Society 
(which was also the 50th meeting of the Scottiah 
Group), held in Queen's College, Dundee, on Septem- 
ber 21, took the form of a symposium on “The 
Nutrition of the Very Young". 'The chairman was 
Prof. J. L. Henderson (Department of Child Health, 
Queen's College, Dundee). i 

In the fist paper, on "Nutrition in the Neonatal 
Period", Dr. C. A. Smith (Boston Lying-in Hospital, 
Boston, Massachusetts) pointed out that the nutri- 
tional status of newborn infants from apparently 
well-fed mothers can vary appreciably. There would 
appear to be little proof of & constant association 
between maternal and fetal nutrition. It may be 
that, with the relatively slow growth of the human 
fostus when compared with some annnals, all nutri- 
tional requirements can be met by a maternal diet 
which is marginal or sometimes sub-marginal. This 
being so, the variations in foetal weight so commonly 
observed may arise from factors other than maternal 
diet or stores. Abnormalities in weight and mor- 
phology of the placenta have been shown to give rise 
to a considerable degree of fostal under-nutrition, 
and infants thus retarded show rapid growth once 
dietary energy is available after birth. The nutri- 
tional status of the footus is therefore a product, not 
only of maternal nutrition, but perhaps also of uterme 
and tal factors which cannot all be readily 
i at delivery. 

Ín regard to the diet of the newborn infant, Dr. 
Smith considered that natural feeding of infante was 
probably not the customary method in his parb of 
the United States. Indeed, one school of thought in 
that country has brought spoon-feeding of semi- 
solid. foods to the second and even the first week after 
birth, bub conmderable care must be taken to ensure 
that correct amounts and proportions of nutrients 
are supplied. i 

Premature infants in the Boston Lying-in Hospital 
are bottle-fed from a human milk bank for one or 
two months, but this is a rere eventuality in the 
United States, where in mahy nurseries for premature 
infants an artificial mixture of modified cow’s milk 
is fed from birth. The reason for preferring human to 
oow’s milk is its reliable digestibility and reduced 
osmolar load of its electrolytes for renal excretion. 
Dr. Smith pointed out that the greater nitrogen 
retentions and gains in weight made by infants on 
artificial foods require evaluation by long-term rather 
than by short-term work which might be misleading. 
Reoent work in Chicago showed that the large and 
prompt gains frequently observed after introduction 
of artifical feeding were often associated with over- 
retention of sodium, chlomde and water. After renal 


adjustment to the increased electrolyte content of the 
diet, a return to isocalorio feeding of human milk 
resulted in & temporary loss of weight and negative 
sodium and chloride balance. There is a danger in 
artificial feeding that ‘supermineralization’ may be 
forced on the growing infant. Dr. Smith has not been 
giving supplements of iron to term infants in his care 
for a few weeks after birth, because moet of them will 
be receiving iron in cereal foods at three months, and 
experiments have shown that it is not until around 
that time that iron begins to be absorbed from the 
infant food. 

Vitamin supplements given now are lees than 
those given 15-20 years ago. Daily dosage of a 
concentrate containing 50 mgm. of ascorbic acid, 
1,000 unite of vitamia D and 5,000 unita of vitamin A 
is begun lite m the s»oond or third week. 

Dr. F. E. Hytten (Obstetric Medicine Research 
Unit, Medical Research Council, Foresterhill, Aber- 
dean) read tne second papar, entitled “Some Theoreti- 
cal and Practical Difficulties in Neonatal Feeding”. 

During the latter half of the nmeteenth century 
and up to the First World War, propaganda for breast 
feeding was undoubtedly justified because of the 
poor quality of human-mulk substitutes and the poor 
conditions of hygiene prevailing ; but it is doubtful 
whether such emphasis need now be laid on breast 
feeding, especially in view of the many household 
responsibilities which the modern mother has to bear 
during lactation. The fact that the fall in infant 
mortality and in breast-feeding rate since 1929 has 
been closely parallel at least indicates that there is 
no longer the same need to appeal for breast feeding 
if tt is a burden to the mother. 

The most common complaint of the breast-feeding 
mother is general fatigue. This is undarstandable 1n 
view of the extra work entailed in caring for and 
feeding the baby, especially over the first few weeks 
when she can expect no more than four hours continu- 
ous aleep. Fatigue is most noticeable among women 
without domestic help. Thoee mothers living with 
relatives who could relieve them of household duties 
while they were feeding the baby were lees affected 
by reason of lower energy expenditure. Fatigue is 
accentuated by worry, and worry 18 more character- 
istio of mothers who are breast feeding. Many breast- 
fed babies cry excessively, even when gaining weight 
satisfactorily and thriving ın other respects, and it is 
difficult to convince the mother that hunger ıs not 
the causa. A change to bottle feeding 1s often desirable 
in such a case and this in itself often stops the crying. 

Under modern conditions of living, if the mother 
is having diffloulty with breast feeding or is unwilling 
to maintain it through dissipation of her available 
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energy in household tasks, ıt is!more practical and 
better for both her physical and mental health to 
encourage her to feod the baby by bottle. 

In hs paper entitled “The Nutntion of Young 
Animals", Dr. T. R. Preston (Rowett Research 
Institute, Aberdeen) considered problems encountered 
in rearing calves and pigs, the only mammals 
commonly reared both artificially and naturally. 

Young pigs are normally allowed to suckle for 
eight weeks with supplementary ad ib. feeding of a 
dry meal from about the fourth week. However, by 
rearing from soon after birth on a synthetic diet, an 
extra litter of pigs can be produced every two years 
from each sow. 

Because of the economio value of oow's milk for 
human consumption, only pedigree calves are norm- 
ally suckled. The majority of calves are reared 
artificially soon after birth on varying amounta of 
cow's milk or milk substitute. 

The successful rearing of pigs without colostrum is 
almost impossible, because pig, unlike the human, 
relies on colostral transfer of immunity, the placenta 
being impervious to antibodies. Piglets are therefore 
allowed to suckle for a few days before feeding arti- 
ficially. Growth and mortality have been variable on 
artificial feeding from two days of age and as much as 
61 per cent mortality has been recorded between three 
days and eight weeks. The system of feedmg artifici- 
ally from the third day has therefore only found 
limited application. 

Weening at ten days has met with most success in 
practice. A dry meal mixture based on dried skimmed 
milk powder with added starch, glucose, sucrose, 
filahmeal, minerals, vitamms and antibiotics is fed 
with water supplied separately. Weaned in this way 
the pig eats very little at first, but after a preliminary 
check period of 3-15 days food and water are con- 
sumed in increasing amounts, and growth is rapid, 
80 that at eight weeks artificially reared pigs are often 
as heavy or heavier than pigs reared naturally. 

The more successful 


Like the young pig, the calf depends on colostrum 
for Immunity from infectious diseases, and this is 
supplied by allowing it to suckle for three days or by 
feeding colostrum from a bucket. It is then usual 
to feed whole milk or a reconstituted synthetic or 
semi-synthetic milk for 8-12 weeks before weaning 
on to dry meal and roughage. Mortality is around 
8 per cent. 

Up to about four weeks of age lactose and glucose 
are the most suitable carbohydrates for synthetio 
milk diets because during early. life the enzyme 
systems for splitting starch and sucrose are just 
developing. 

The sooner the calf becomes a functional rumin- 
ant the more cheaply it can be reared. The major 
stomulus to rumen development is ingestion of solid 
food, and rumination in calves given early access to 
solid food begms when they are two to three weeks of 
age. It has been shown recently that calves made 
adequate growth when fed from three weeks of age 
on a simple dry meal mixture with hay and 
water. 

Speaking on ‘Idiopathic Hypercalosmia of Infants’, 
Dr. R. G. Mitchell (Department of Child Health, Uni- 
versity of Bt. Andrews) pointed out that, in eighteen 
cases studied during four years, the age of onset of 
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the illneas ranged from the third to the ninth month. 
Symptoms were anorexia, logs of weight, vomiting, 
constipation and & plasma caloium-level greater than 
12 mgm./100 ml. In eleven cases the blood urea- 
level was greater than 50 mgm./100 ml The clinical 
features and high rate of calcium absorption from the 
intestine suggested a vitamin D effect. Investigation 
showed that intakes of vitamin D were greater than 
1,000 Lu. daily, with eleven cases taking more than 
2,000 rv. daily. Intakes of the latter order have 
been shown to interfere with child growth bub are 
much lees than intakes reported for vitamin D 
poisoning. Although the children affected may have 
a lower requirement than normal for vitamin D, ib is 
possible that there may be factors which enhance 
vitamin D activity. However, neither sunshine, 
deficiency of essential fatty acids, abnormal constitu- 


-ents of ood liver oil nor administration of alkali ag 


milk of magnesia were found to be likely causes. It 
was noted that in about a third of the cases a history 
of infection was associated with the illnees and in 
seventeen of the eighteen cases dried oow's milk 
fortified with ergocalciferol was fed. Thus calcium 
intake would be high and a major part of the ergo- 
calciferol would be given in milk, a circumstance 
which has been shown to enhance activity of the 
vitamin. 

Most infante recover spontaneously if given a diet 
low in calcium without added vitamin D. Autopsy 


followed up, have apperently made a complete 
recovery although still below average height and 
weight. 


(Royal Hospital for Sick Children, Glasgow), who 
discussed certain aspects of renal pathology in infants 
and in young animals. The severe form of kidney 
lesion invariably shows stainable calorum deposita, 
but with it a destructive granulomatous type of 
lesion is found often lacking im stainable calcium. 
Stainable calcium deposits are not therefore con- 
sidered essential in identifying early stages of the 
disease. 

In both mild and severe form the lesion oan be 
found in infanta dying of a wide range of diseases 
such as hypophosphatasia, gastro-enteritis and 
constipation. The ages of children showing this 
lesion vary from four to eighteen months with a peak 
at nine months. It is suggested that where similar 
lesions are found by chanoe there is likely to be an 
association with hypercalcsamia, excessive vitamin D 
intgke or a metabolic defect involving vitamin D. 

To follow the evolution of the kidney lesion, calves, 
rabbits, guinea pigs, rata and mice were given 
exceptionally large doses of vitamin D and killed 
seriall; 


y- 

It is known that vitamin D, was present in virtually 
all infant foods in daily doses of 3,000—4,000 LU. 
These amounts are well above the dose of 700 I.U./day 
&ooepted as adequate for prevention of ricketa. 

The number of infants dying from widely different 
causes and showing this renal lesion suggests that 
hypercalcmmia in mfante might be common owing to 
vitamin D additives in food. 

It is expected that the papers presented at the 
meeting will be published $n exienso in the : 
of the Nutrition Society, Vol. 17, No. 1, early next year. 

J. DavipBON 


No. 4593 November: 9, 1957 
NEWS and VIEWS 


Nobel Laureates : 
- Sir Alexander Todd, F.R.S. 
Sm Arxzxampma Topp, professor of organic chem- 
istry ab tho University of idge, has been 
awarded the 1957 Nobel Prize for Chemistry, for his 
work on oo-anrymes. On leaviùg Glasgow in 1929, 
Todd spent two years in Frankfort working on bile 
acids; he then went to Oxford, where under the 
stimulating leadership of Sir Robert Robinson he did 
valuable work on the anthocyanins. In 1084 he 
transferred to Edinburgh, where he devised a synthesis 
of aneurin (vitamin B,). After a 8$ the Lister 
Institute, he was appointed in 1938 to the Bir Samuel 
Hall chair of chemistry at Manchester in succession 
to 8m Ian Heilbron. It was there that he became 
interested in the synthesis of nucleosides and soon in 
the much more diffloult problem of their phosphoryl- 
ation, work which he continued so fruitfully from 
1944 onwards at Cambridge. Brilliant achievements 
were the synthesis of adenosine diphosphate in 1947, 
of adenosme triphosphate in 1949 and of flavin- 
adenine dmuoleotide and uridine triphosphate in 1954. 
Sir Alexander also played a major part in the recent 
collaborative work on the structure of vitamin B,;,. 
The profusion of the researches he has carried out or 
inspired oan be judged from the fact that his name 
appears in the author index of the Jowrnal of the 
Ohemical Society for almost every one of the last 
twenty-five years, usually against several papers. 
Among many awards he has received both the Davy. 
Medal and the Royal Medal of the Royal Society. Sir 
Alexander has been chairman of the Advisory 
Council for Soentific Policy since 1952; ho was 
knighted in 1954. 
Dr. Chen Ning-yang and Dr. Tsung Dao-lee 
Tua Nobel Prize in Physics has this year been 
divided between Dr. Chen Ning-yang and Dr. 
Dao-lee. They both worked with the late Prof. E. 
Fermi at Chicago and are now respectively at the 
Institute for Advanced Studies, Princeton, and 
Columbia University, New York. Their suggestion 
that parity is not necessarily conserved arose from & 
study of the well-known puzzle in meson physics : 
that theta- and tau-mesons, which in other respects 
are apparently identical particles, decay into two and 
. This led them to 


inadequate. They 

mental teste, the first of which to be-carried out was 
the study of the angular distribution of beta-rays 
from polarized nuclei. This was carried out at the 
U.8. Bureau of Standards earlier this year and 
showed that parity was nob conserved. As soon as 
this result was known privately, a second experiment 
was oarried out at Columbia University on the decay 
of pi- and mu-mesons which showed that the poertive 
electrons from the decay of mu+-mesons are prefer- 
entially emitted in the direction opposite to that m 
whioh the mu-meson 1s travellmg. Confirmation of 
these resulta was provided by further experiments at 
-many other laboratories, and the suggestions of Drs. 
eM dU ee 
in which conservation of parity is studied in cases 
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involving other interactions, as well as to & precise 
measurement of the magnetio moment of the mu- 
meson. = 


Prof. Daniel Bovet 


Tma award of the Nobel Prize for Physiology and 
Medicine to Prof. Daniel Bovet will give pleasure to 
all chemists and pharmaoologiste who are concerned 
in the discovery of new drugs. At tho Institut 
Pasteur, which he joined in 1932, and since 1948 at 
the Istituto Superiore di Sanità in Rome he has 
made a long series of discoveries in chemical 
pharmacology, many of which have led to important 
advances in medicine. He was one of the outstanding 
workers during the exciting years (for medicine) 
1987-44. Soon after Domagk’s announcement (1935) 
of the curative action of ‘Prontosil’ in acute strepto- 
cocca! and - staphylococcal infections, a group of 
workers including Bovet at the Institut Pasteur 
demonstrated that sulphanilamide was equally 
curative, but, unlike ‘Prontosil’, was bacteriostatic 
in vitro (1935-37). This work focused attention 
directly upon the sulphanilamide structure and away 
from azo dyes, with immense noe for 
medicine. During the same period Bovet had been 
investigating the pharmacology of sryloxyethyl- 
amme derivatives which had oxytocic and anti- 
adrenaline properties. He discovered that some of 
these compounds, and particularly thymoxyethyl- 
diethylamine, had anti-histamine properties (1937). 
In the same he and Staub observed that 
anilmoethyldiethylamine also had anti-histamine 
properties. This discovery was the origin of & great 
outburst of work, at first mainly in France and later 
elsewhere, which led to a wholly new class of drugs, 
the highly active and clinically useful anti-histamines 
of the ethylenediamine typé, of which mepyramine 
(1944) was Bovet’s crowning achievement in this 
field. 


Shortly after Harold King’s brilliant elucidation of 
the strusture of tubocurarine, Bovet began to investi- 
gate synthetio substitutes for this not easily accesible 
alkaloid. His first studiea on bts-pyridinium and 
bis-quinolinium compounds revealed the striking 
dependence of high activity upon the length of the 
chain connecting the two quaternary nitrogen atoms, 
bus it was again among aryloxyethylamine derivatives 
that he found his first clinically useful drug, gallamine 
tristhiodide (1947). Later he studied a long series of 
choline esters of aromatio and aliphatic dibasic acids, 
work which led to the discovery of the useful short- 
In all 


genius 
for deciding what chemical compounds would be most 
likely to have the desired pharmacological properties. 


High-Altitude Rocket Experiment 


. "Tun succesaful firing on October 22 of an American 
research rocket (Project Farside) to a height of 
several thousand miles above a Pacific atoll is an 
achievement of great interest to upper atmosphere 
research workers who cannot oommand the enor- 
mously ive resources needed to launch & 
satellite. The rocket consists of a four-stage vehicle 
using available American golid-propsllan& rockets in 
clustera. The complete vehicle is carried to a height 
of about 100,000 ft. by & 200-ft. diameter balloon. 
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‘The balloon carries the rocket the denser 
am, in which the high speed of about 17,000 miles 
an hour necessary to attain a height of three to four 
thousand miles would otherwise grve rise to enormous 
drag forces. These would seriously reduce the altitude 
and produce such intense kinetic heating that the 
rocket would almost certainly be destroyed durmg 
the ascent. This application of the balloon has already 
been well illustrated by the American ‘Rockoon’ pro- 
gramme. The technique 1s not without ite problems, 
however, because launching a fragile balloon carrying 
a rocket assembly weighing nearly a ton ia a difficult 
task. Moreover, having ascended through the denser 
air, conventional stabilizing fins oan no longer be 
reled upon to overcome the effecta of rocket jet 
malahgnment and keep the rocket pointing in the 
right direction. The comparative simplicity and 
cheapness of the design give promise of turther 
useful measurements on cosmic rays, ion density, 
magnetic effects and other physical phenomena. 


PLUTO : Matertals Testing Reactor at Harwell 


PLUTO, the latest materials testing reactor at the 
Atomic Energy Research Establishment, ‘Harwell, 
which went into operation on October 25, was 
designed and buit to provide the intense neutron 
fluxes which are now required to help advance the 
Authority's reactor research programme. In PLUTO 
the behaviour of materials and components for 
advanced power reactor systems wil be exammed 
under operational conditions created in experimental 
assemblies, or ‘loops’, built into tubes or ‘holes’ 
which pass within the intense radiation zone near 
the core of the testmg reactor. At full power, PLUTO 
will generate a peak neutron flux of 101 neutrons/ 
crn.*/sec. at a heat output of 10 mW. The reactor 
uses highly enmched uranium as & fuel, and heavy 
water as both coolant and moderator. It is ammlar 
in design to the DIDO materials testing reactor, 
which was formally opened at Harwell m November 
1956, but there are fewer ‘holes’ into the core of 
PLUTO, since these are primarily designed for large 
testing ‘loops’. A second reactor (DMTR—Dounreay 
materials testmg reactor) is under construction ut 
Dounresy. ` - 


Construction of PLUTO 


Tum core of PLUTO comprises a cylindrical array 
of twenty-six vertical boxes, each made up into a 
composite fuel element from ten curved uranium- 
aluminium alloy plates. The reactor is controlled by 
moving seven cadmium-sheathed ‘signal arms’ into 
the core between the fuel elements. The circulating 
heavy water, which is forced upwards through the 
fuel element assembly for cooling, is contained in an 
aluminium tank surrounding the core. This core 
tank is in turn surrounded by a graphite reflector 
sealed into a helrum-filled steel tank and by the 
concrete biological shield. The heavy water a 
pumped through the core tank from a circuit outside 
the reactor: the heat generated by the system is 
transferred to a secondary coolant, ordmary water, m. 
& heat exchanger in the heavy water circuit. The 
secondary ooolant dissipates the generated heat to 
the atmosphere in cooling towers outside the reactor 
building. The whole of the reactor area is enclosed 
in an airtight shell with controlled entrances so that 
any accidental release of radioactivity can readily 
be confined. Eighteen tubes are rBounted inside the 
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ment team m association with the Ministry of Works 
and Mesars. Head Wrightson Processes, Ltd. 


The Atomic Energy Establishment at Windscale 


REPLYING to questions m the House of Commons 
on October 29 the accident at the Atomio 
Energy Establishment at Windecale on October 10, 
the Prime Minister said that the Authority received 
the report of the committee of inquiry, under fir 
Wilh&m Penney’s chairmanship, on October 28, and 
that be would make a further and full statement 
early in the next seasion when this report had been 
assessed. He was also asking the Medical Research 
Oouncil to give an independent view on the informa- 
tion. collected, so far as it affects publio health. Mr. 
Maémullan said that, with his approval, the Authority 
has decided that such an mquiry could best be oon- 
ducted by a committee of emment scientista with 
experience of nuclear energy who are unconnected 
with the industrial group of the Atomio Energy 
Authority, but at this stage he could conceive of no 
man with Sir William Penney's knowledge who was 
not directly concerned with this part of the work. 
The object would be to get the most rapid report by 
the most competent investigators ; but he agreed to 
consider the possibility of a farther inquiry under a 
scientific but more independent chairman, and also 
the posibility of publishmg the report. He emphaa- 
ized the ‘Government’s concern to maintain the 
unique reputation of British scientista in this fleld 
throughout the world. 


Monitoring Radioactive Fall-out 


Ix a written answer in the House of Commons on 
October 29, the Prime Minister said that the United 
Kingdom Atomic Energy Authority exchanges 
information with the United States Atomio Energy 
Commision on the measurement of fall-out from 
nuclear weapon tests, and some of this mformation 
may be passed on to other interested government 
organizations in the United States. Regular measure- 
mente of strontium are taken a6 various places in the 
United Kingdom, i i some in the Welsh 
mountains, and the evaluation of the resulte 


the Agricultural Research Council accepted respons- 
ibility for monitoring soil, herbage, farm animals, and 
milk and other foodstuffs, while the Atomic Energy 
Authority will remain responsible for monitoring air 
and rain-water and for determining the radioactivity 
present m samples of human bone. The Joint Com- 
mittee of the Agricultural and Medical Research 
Councils and the Development Commission on Bio- 
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logical (Non-Medical) Problems of Nuclear Physics, 
under Lord Rothschild’s chairmanship, is responsible 
for overmght of this monitoring, and it has set up & 
special sub-committee under Dr. J. F. Loutit, director 
of the Medical Research Council Radiobiological 
Research Unit. Mr. Macmillan said that he is satisfied 
that it is right to proceed’ with the further tests at 
Christmas Island. 
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Observations on the Russlan Satelllte 


A xmmTrING of the Royal Society will be held on 
November 29, beginning at 10.80 a.m., when Prof. 
H. 8. W. will open a discussion on ‘““Observa- 
tions of the Russian Artificial Earth Satelite and 
their Analysis” ; the discussion will continue through- 
out the day. 

An additional meeting of the Radio and Tele- 
communication Section of the Institution of Electrical 

i has been arranged to be held on Novem- 
ber 22, when there will be a discussion on ‘Radio 
Observations on the Russian Satellite’. A number 
of short contributions will be presented by members 
of the various esteblishmente in Britain who have 
been making observations. These contributions 
will describe the part which radio is playing in 
observing the behaviour of the first satellite and 
the subject will be divided into the following five 
sections: interferometer determinations; direction 
finding; Doppler determinations ; aignal characteris- 
tios; radar determmations. The meeting will 
commence with an afternoon seasion from 2.30 to 
4.80 p.m., to be followed by tea and an evening session 
starting at 5.80 p.m. Further information can be 
obtained from the , Institution of Electrical 
Engineers, Savoy Place, London, W.C.2. 


British Computer Soclety, Ltd. 


Mora than two hundred members attended the first 
meeting on October 21 of the British Computer 
Society, Ltd, held at the MacMillan Hall of the 
University of London. Prof. D. R. Hartree, under the 
title of “The Machine’s-Eye View", gave examples 
of errors that can occur in computing processes. He 
made two pomis; first, in a hand computation 
an intelligent and experienced computer will often 
exercise that intelligence, and intuition, based on 
experience, about the sort of way in which the 
calculations are likely to go; whereas the machine 
is an approximation to an unintelligent and in- 
experienced computer, and has not got this baok- 
ground of knowledge and experience unless it is 
explicitly built into the programme. His second point 
was made on behalf of the machines, 
that machine errors are not the only sources of 
wrong results. Such errors may also ocour through 
the machine being supplied with the wrong data, 
through programme errors, or through use of a 
programme which carries out, however oorreotly, 
& process which is unsuitable for obtaining the 
results required. It is easential for the user of the 
machine to understand not only how to programme 
but also what to programme. 


Process for Crease-fixed Wool 
Tua success of wool/"Terylene' fabrics in providing 


durable pleats in skirts and creases in trousers has, 


revealed the large consumer demand that exists for 
garments with these properties. The problem of 
providing such stable creases is that of obtaining a 
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permanent set in the fibres that compose the fabric, 
Wool can be permanently set by a number of 
chemical processes, and attempts have been made to 
use these in providing durable creases in all-wool 
fabrics. The difficulty has been to obtain one that 
was commercially attractive. The Oommonwealth 
Soentific and Industrial Research Organization 
(Australia) now reports that the method based on 
thioglycollic acid oan provide durable creases in all- 
wool materials. The method has the advantage of 
simpheity m commercial application. 


University News : The Queen's University, Belfast 

Toa following appointments in The Queen's 
University of Belfast have recently been made: Dr. 
J. C. Weat, to the chair of electrical engineering : 
Dr. J. Pemberton, to the chair of social and pre- 
ventive mediome ; Dr. L. W. Kerr, to be lecturer in 
physics ; Dr. L C. Roddie and Mr. E. W. Clarke, to. 
be lecturers in physiology ; and Dr. J. W. Dundee, 
to be lecturer in anmsthetics. 


Announcements 


AT the annual meeting of the Association 
of Olmical Biochemusts, held recently at the Royal 
College of Surgeons, London, the following officers 
were elected : President, Prof. E. J. King ; Chairman, 
Dr. R. Gaddie ; Hon. Treasurer, Dr. J. H. Wilkinson ; 
Hon. Seoreiary, Dr. A. L. Tárnoky (Royal Berkshire 
Hospital, Reading). , 

Tum latest date for submission of apploations for 
research fellowships in psychiatry, psychology, 
sociology, neurophysiology, and other sciences rele- 
vant to mental health, offered by the Foundations’ 
Fund for Research in Psychiatry, w February 1, 
1958. Further deteila may be obtained from 
Foundations’ Fund for Research in Psychiatry, 251 
Edwards Street, New Haven, 11, Connecticut. 


Optica Acta and Acta Electronica have undertaken 
the joint pubhestion of the full proceedings of the 
international sympoeium on the physical problems 
of colour television held in Paris last July. Inquiries 
can be addressed to Optica Acta, 8 Boulevard Pasteur, 
Paris 159me, or Acta Electronica, 28 rue du Retrait, 
Paris XX’. 


Tzu Institution of Chemical Engineers has joined 
the European Federation of Chemical Engineering, 

the object of which is "the furthering of European 
co-operation in the field of chemical engmeermg, 
which moludes chemical apparatus and equipment, 
chemical process technology, materials as appled 
in the industry, and basic chemical operations.” 
The European Federation of Chemical Engineering 
now has the following Seocretariats: Deutache 
Gesellschaft für Chemisches Appeteweeen, in Frank- 
furt am Main ; the Institution of Ohemioal 

in London ; and Société de Chimie Industrielle, m 
Paris. 


E&RRATUM. In the communication entitled ''Adi- 
abatic Piezo-Optic Coefficient of Heavy Water", by 
O. K. Narayanaswamy, P. 8. Narayanan and R. 8. 
Krishnan (Nature, 180, E _ 1957), the phrase 


". .. carbon disulphide, polar liquid" 
unt er db cud QE oleae 1, p. >. 498, ghould 


read ''. . . carbon disulphide, a highly anisotropic 
liquid". 
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THE CHEMICAL RESEARCH LABORATORY 


HE annual open days of the Chemical Research 
Laboratory (Department of Scientific and Indus- 
trial Research) were held during October 1-4. 

The Corrosion of Metals showed the results 
of research, on behalf of the British Shipbuilding 
Research Association, on methods of preventing 
HUE rue oc tabes m Boork mare bolt 

ically heated model boilers were in operation, 
and oorroded boiler tubes after test were displayed. 
Results were summarized in ihe form of curves 
showing the influence of various factors on the depth 
of pittig of the tubos An inorease in salinity or in 
oxygen content of the boiler water increases the rate 
of pitting. Eyen in very adverse conditions, how- 
ever, the danger of serious pitting can be greatly 
reduoed if the boiler water is kept slightly alkaline 
or the copper content of the mild steel tubes is more 
than 0-1 per cent. 

Fundamental and applied investigations of oor- 
rosion inhibition in aqueous solutions were illustrated. 
The use of radioactive tracers has enabled a quan- 
titative study to be made of the formation of invisible 
films on iron and steel immersed in solutions of 
corrosion inhibitors such as sodium chromate, sodium 
nitrite and sodium benzoate. After a short initial 
period of rapid adsorption, the film grows logarithm- 
ically with time of immersion, with an adsorbed film 
always present. The steel is passivated only if the 
concentration of inhibitor is maintained at a value 
sufficient to maintain the growth of an 
oxide film, and an adsorbed layer of inhibitor on the 
film. 

, Examples were shown of the effectiveness of com- 


REA E EE dope la BP EN 
antifreeze solutions. 

In chemical engineering researches a light &rans- 
mission instrument has been developed for measure- 
ment of the interfacial area in gas-liquid and 
liquid-liquid ions and this instrument is bemg 
applied to the evaluation of this property in agitated 
vessels. 

A parallel beam of light is passed down a tube 
immersed in the dispersion and by means of prisms 
is caused to pass through the dispersion and thence 
upward through another tube similar to the first on 
to a photocell The second tube is blackened. intern- 
ally to remove scattered light so that only that 
portion of the incident light beam which meets no 
obstruction in the dispersion is recorded by the 
photooell. 

The photocell is connected to an electronic inte- 
grating device so that a time-average value of 
interfacial area may be “measured in dynamically 
maintamed ions. 

The two immersion tubes, light source and photo- 
cell are rigidly mounted together on a traversing 
platform so that interfacial areas may be evaluated 
near to and at various distances from the impeller 
in agitated vessels. 

An attractive display of pure metals was seen in 
the Inorganic Group. ee 
has been applied nob only +o the purification of 


metals but also to same non-metals like tellurium 
and to compounds such as indium iodide. One striking 
effect that was brought out was how olosely many 
metals resemble each other in appearance when pure 
and when the surface oxide film hag been removed. 
In connexion with the purity of mercury there was 
demonstrated the ‘brightness’ test according to which 
even traces of certain metallic impurities, of the 
Tete a ee ee - 
film to form on the surface of the 


tures. Pies ok a taceo ete ace eed 
a limited range of standard mixtures for calibration 
purposes was demonstrated, and an improved water- 
cooled version of the gas cell, enabling high current 
arcs to be run in & other than air, 
was on view. Of interest to users of grating spectro- 
graphs was the tabulation of ultra-violet trans- 
mission limite of some sixty materials for use as 
order filters. 

The Microanalytical Section exhibited equipment 
used in routine microanalysis. The ‘empty tube’ or 
rapid combustion method was being used for carbon 
and hydrogen, but the Carius method was preferred 
for halogen and sulphur. A modified Unterzaucher 
procedure for oxygen was also shown. 

New adsorbents and ion-exchange materials for 
specific purposes were shown by the Radiochemioal 
Group. <A typical example was phosphorylated 
cellulose obtained by treating cellulose with urea 
and phosphoric acid. This material exhibits cation- 

properties. The ion-exchange properties of 
phosphorylated cellulose differ from those of more 
conventional resins in that certain metals (par- 
ticularly Tht, Zr**t, U*t, Tit, Oe*t, Fe** and 
UO,*+) are adsorbed. from strongly acidic solutions 
(ap to 5 N). The adsorbed metal can only be eluted 
NM NUR MH oon for 
example, ammonium carbons: or thorium and 
&oetone—hydroohlorio acid for iron. This property 
of phosphorylated cellulose has been applied to the 
selective recovery of thorium from monazite. Work 
has continued on solvent extraction as an alternative 
to ion-exchange for the selective concentration of 
uranium and other metals from leach liquors. Solvent 
extraction offers the advantage of continuous counter- 
current operation, greater flexibility in coping with 

in feed iti &nd freedom from 
mechanical blockage and chemical poisoning which 
occur in ion-exchange. Against this must be reckoned 
the loas of solvent to the aqueous phase which 
represents the chief factor controlling the operating 
cost of solvent extraction. 

Two main types of solvent are used, namely, 
acidic and basic; the former may be considered 
as analogous to cation-exchange resins, the latter 
as analogous to anion-exchange resins; basio sol- 
vents are more selective for uranium. Acidio ex- 
tractants include the long-chain mono- and di-alkyl 
phosphates, while basic extractants include the many 
types of high molecular weight amines. 
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f.Àn apparatus for the measurement of low-pressure 
deviations from the ideal gas laws in the temperature- 
range of 50-200° C. was shown by the Organic 
Group; the apparatus is suitable for the study of 
those organic compounds which have a vapour 
pressure of ab least 200 mm. in that temperekure- 
range. Also shown was an apparatus, still under 
construction, which has been designed for the precise 
determination of the latent heats of vaporization of 
organio liquids, and for the measurement of the 
specific heats (at constant pressure) of organic 
vapours; the working temperature-range for this 
apparatus is likewise 60-200° O. 

new developments shown in organio inter- 
mediates, the following were of particular interest : 
a novel method of carboxylation based on the use 
of sodium ethyl carbonate; the carboxylation of 
ohrysene and pyridine through their sodio-deriva- 
tives; the synthesis of a variety of polymeric 
materials contaming the hydraxino group. Par- 
ticularly noteworthy was the use of N-amino 
oxazolid-2-one as & source of N-amino ethyleneimine 
etu alate polyethylene hydrazine ; the gyn- 

of arsenio-conteining 
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There is at present considerable interest in tho use 
of electrodialysis for the removal of salt from sea 
water, or from brackish waters, which are unfit for 
drinking or irrigation purposes. Suocessful appli- 
cation of this process depends on the efficiency of 
the ion-exchange membranes in multi-compartment 
electrolytic oells. In the High Polymers Group, 
methods for the preparation of ion-exchange mem- 
branes are being investigated, and a study is being 
made of their electrochemical properties. Membranes 
prepared by incorporating particles of an ion-exchange 
resin in an inert binder may contain void spaces 
which oen lead to inferior electrochemical behaviour. 
Emphasis has therefore been placed on the pre- 
vos pito fupe Ciclo eng Ra ioa 
i cation- and anion-exchange mem- 
RIA UN ae DOR ee 
The possibilities of paper strip chromatography 
for the analysis of polymers are algo being studied in 
an attempt to find & simple routine procedure for 


served as & convenient model polymer since it can 
be prepared with very sharp molecular weight 
distributions. Mixed samples of polysarcosines of 
molecular weights up to 12,000 have been succeas- 
fully fractionated on paper stripe. The best results 
were obtained by gradient elution, that is, pumping 
& good solvent steadily into a reservoir of poor 
solvent from which ascendmg development took 
place. In most cases a polymer labelled with oarbon-14 
was used for aaseasing the chromatograms. 

The Microbiology Group made a feature of the 
economic and industrial importance of bacteria taking 
pert in the natural sulphur cyolé. Various exhibits 
explained the activities of these bacteria in polluting 
aviation fuel oils and coal gas, their function in the 
disintegration of ooncrete and in the oorrosion of 
buried metals, and the microbial formation of sulphur 
in Nature. Of special interest was a process, devised 
at Teddington and now being developed by the 
London County Counoil, for producing sulphur from 
sewage sludge and gypsum by a semi-continuous 


NATURE 


955 


fermentation. Oontinuous techniquea, which may 
well constitute the next important technological 
advance in the fermentation industries, were also 
illustrated, and included a novel adaptation of the 
conventional bubble-cap distillation column. The 
National Collection of Industrial Bacteria displayed 
its comprehensive range of assay organisms, which 
are extensively used by industrial and other research 
workers for estimating various amino-acids, vitamins 
and antibiotics. 


INTERNATIONAL COLLOQUIUM 
ON INTERFERENCE 
SPECTROSCOPY 


HIS colloquium, organized by the Ocntre 
National de la Recherche Scientifique, was held 
at Bellevue, near Paria, during Septamber 9-13. 

Interferometric might appear a rather 
narrow field for an international conference extending 
over five days. In fact, the organizer, Prof. P. 
Jacquinot, proved to be wise in imposing & restriction 
which went as far as excluding diffraction gratings, 
when used by themselves, as too conventional: there 
was ample variety, not only of details but also of 
fundamentally new and interesting approaches. The 
number of talks and the size of the audience could 
be kept in reasonable bounds, allowing worth-while 
discussions to develop. The proceedings of this most 
stimulating conference are to be published in the 
Journal de Physique and should well represent the 
main lines of the recent advances in this field. 
Methods, rather than results, formed the subject of 
the conference. 

Interferometers have a fundamental advantage 
compared with gratings or prisms, in a way which 
has been most clearly expressed by Jacquinot in the 
form of a coefficient of merit. In the latter instru- 
ments the path difference depends strongly on the 
angle, a fact which necessitates the use of a alib. 
This restriction of areá in the plane of the slit, or of 
angle in the collimated beam, entails loss of light 
gathered. In contrast to this, interferometers use 
interference ‘in depth’, with path differences depend- 
ing on the angle only to the second power, as shown 
in the axial symmetry of interference patterns. By 
imaging an extended source in the plane of an inter- 
ference pattern rather than on 4 narrow alit or slit- 
image, one can gather more light from ib. 

Full advantage of this can be taken in recording 
methods where a circular stop is placed in the centre 
of the fringe pattern, followed by & detector, such as 
a photo-multipher. While the path difference is 
varied at & uniform rate, for example, by variation 
of the air pressure, the intensity is recorded. This 
method has lately been increasingly used, and various 
E ee et ies 
at the conference (R bbal and M. Soulet, J. H. 
Jaffe, J. Gobert, J. Roig, R. Dupeyrat); besides an 
alternative method in which the mtensity is recorded 
directly against the air preasure, without a time base 
(H. G. Kuhn and J. L. Lucas-Tooth). 

The quantum efficiency of photooells is 
higher than that of photographic plates, but while 
the latter collect energy of all wave-lengths simul- 
taneously during the whole time of the exposure, in 
the reoordmg technique different wave-lengths act 
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successively, each only for a fraction of the total ` 
time of recording. This waste of energy can be 
avoided by methods which are grouped together by 
such names as ‘Fourier transform method’ or ‘multi- 
channel spectroscopy’. Their prmciple goes back to 
Michelson’s interferometric analysis by’ ‘visibility 
curves’. We imagine the intensity in the centre of 
the fringe system, produced by a Michelson or other 
two-beam interferometer, to be recorded while the 
path difference is changed at a uniform rate, for 
example by translational motion of one of the 
reflectors. If the incident light is monochromatio, a 
pure aine curve will be recorded, and for any arbitrary 
spectral distribution the record obtained will be a 
Fourier transform of the spectrum. In principle, and 
with certain restrictions which need not be mentioned 
here, this record oan be transformed back into the 
origmal spectrum by numerical calculation, or by the 
use of . In actual fact, the primary spec- 
trum has to be limited to a small spectral range, and 
certain mformation on the spectrum usually has to 
be assumed beforehand. Instead of the absolute 
wave-numbers, differences against a reference wave- 
number are often measured. 

The difficulty of making the motion exactly 
uniform, and the small path difference obtainable in 
practice, limit the method to low reeolving powers . 
and mainly to the infra-red. In this spectral range, 
on the other hand, the gain in light-gathering power 
which this method achieves is most valuable: 
because of the photon nowe m the receiver, the 
resolving power obtamable is often limited by the 
intensity. This applies particularly to astrophysical 
measurements for which the method offers consider- 
able promise. A number of speakers discussed the 
principle of the method and described actual devices 
putting it into practice (P. Fellgett, G. A. Vanasse, 
J. and P. Connes, E. Ingelstem, P. Jaoquinot, H. A. 
Gebbie, L. Merz). D. 

A most unorthodox system was described by P. 
Connes, who uses two plane gratmgs to form an 
interferometer ; they take the place of the reflectors 
in & Michelson interferometer and are slowly and 
synchronously rotated. At any given moment, light 
of that wave-length for which the moident and 
reflected wave-fronte are parallel is modulated by a 
longitudinal displacement of one of the gratings—in 
practice achieved by a to- and fro- rotation of the 
compensator. The device acta as a grating used with 
direct recording, but the absence of a slit ensures the 
gain in intensity characteristic of interferometers. 

P. Connes also described the construction and the 
‘spherical Fabry-Perot interferometer’. Between the 
suffers four successive reflexions before it interferes 
with the direct wave, as compared with the two 
reflexions in the plane Fabry-Perot. The path 
difference is independent of the angle not only to the 


.firsb power of small angles as in the ordinary etalon, 


but even to the second. This allows a greater solid 
angle to be used in recording, with & resulting gam 
in intensity. The mstrument offers considerable 
advantages when very large path differences are 
required, and the adjustment is extremely easy. The 
spacing cannot, of course, be varied, and this will 
restrict the use of the instrument to special purposes. 
The use of multiple dielectric films as coatmgs for 
étalon plates were treated by F.. A. Jenkins, P. 
Giacomo, A. Steudel, R. Lennuier, J. Ring, R. 
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Dupeyrat and F. Abelàe. Two recent advances in 
this field will make dielectric coatings Jtuoh more 
attractive to spectroscopists than they have been 
hitherto: the width of the reflexion band can now 
be made large enough to cover an appreciable portion 
of the visible spectrum, and films can be made for 
use in the ultra-violet down to 2500 A. 
Photographic interferometry, as a well-established 
method, very naturally played a smaller part at the 
conference. Any idea that it has now bean superseded 
by recording methods and had become obsolete would 
be quite mistaken. Its great power of integrating 
and of simultaneously recording a large range of the 
spectrum will ensure its retention, and it is often 
preferable when wave-numbers rather than intensities 
are to be measured accurately. Contributions on 
precision measurements with a double étalon (D. A. 
Jackson) and on solar interferometry (P. J. Treanor) 
served aa useful reminders of these facts. 
Metrological applications, designs of special inter- 
ferometers and various other topics were discussed. 
These have to be omitted from this report not for 
their lack of importance but for reasons of brevity 
and because they cannot easily be grouped together. 
H. G. Koss 


INTERNATIONAL UNION OF 
CRYSTALLOGRAPHY 


CONGRESS IN MONTREAL 


T International Union of Crystallography held 
ita fourth General Assembly and International 
Congress in Montreal, during July 10-17. About six 
hundred orystallographers from nineteen countries 
attended, accompanied by about one hundred and 
fifty wives (or husbands) and children. The Congress 
was followed by two symposia held during July 17—19. 
A full programme of social events and exoursions of 
scenic and technical interest was arranged, and first- 
class facilities were provided by MoGill University. 
During the evening spent at the Université de 
Montréal the retiring president, R. W. G. Wyckoff, 
spoke on “Electron Microscope Studies of Macro- 
molecules”, with beautiful photographic illustrations. 

In the report on the meetings of the International 
Union of Crystallography held m Madrid in 1956 1, it 


i more restricted in scope 
and with a smgle subject only claiming attention at 
any one time, would be more valuable. This diffculty 
of fragmentation had been felt by the organizers of 
the Montreal Congreas, and a number of general 
lectures were arranged on several mornings at a tame 
when there was no competition from other meetings. 
These formed a valuable feature of the Congress, 
and provided a painless method for specialiste in 
other branches to become acquainted with the present 
state of crystallography of proteins (D. Hodgkin), 
crystal chemistry (G. B. Zaanov), interatomic distances 
and molecular configurations (D. G. Jenkins, J.:8. 
Taylor and L. E. Button, presented by L. E. Sutton), 
olay minerals (G. W. Brindley), and imperfeot strus- 
tures (P. B. Hirsch). In most of these fields there waa 
steady progress but no striking new developments to 
report. Prof. G. 8. Zdanov presented some unusual 
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views on“erystal chemistry, and publication of his ^ 


talk willbe awaited with interest. Among the 
imperfect structures, the most interesting develop- 
ment was in methods for the direct observation of 
dislocations in crystals. It has been found possible 
to ‘decorate’ dislocations in such orystala as silver 
bromide and silicon with foreign atoms, thus making 
possible stereoscopic electron micrographs in which 
the dislocation network could be clearly seen. By a 
different technique of transmission electron micro- 
scopy, it has been possible to make motion pictures of 
dislocations in thm metal foils, showing pile-ups, 
networks, splitting of dislocations to form stacking 
faults, and the interaction ‘of dislocations with 
boundaries. 

The technical scientific papers were arranged in 
seventeen sections, of which four or five were generally 
relief from the overcrowding experienced in Paris? 
and Madrid!. It is clearly impossible to detail the 
i of all the sections, but a few of the more 
important features may be mentioned. In the Section 
on apparatus and technique, developments in the use 
of high-speed electronic computers were perhaps the 
most interesting. Methods for the accurate measure- 
ment of integrated intensities, the basio requirement 
for all structure work, were also described. The 
section on structure determination reported progress 

in phase-determination by several methods, but there 
seams to have been nothing as striking as the first 
impact of sign relations’. Minerals, clay minerals, 
and metals yielded a oonsiderable a of new 
structures; the increasing complexity of structures 
of metals is noteworthy. Aside from numerous mono- 
clinio alloys, elemental plutonium is monoolinio, with 
16 atoms per ocell and a co-ordination number of about 
14. Complex oxides were perhaps the most interesting 
of the new inorganic structures; ribonuclease and 
viruses claimed attention m the Section devoted 
to the proteins and related compounds—which 


ranged from glycine to hæmoglobin. The Section on` 


order—disorder phenomena and deformations and 
imperfections formed a rather artificial division of an 
active fleld. The ‘spikes’ in the reciprocal lattice of 
some diamonds the distribution of intensity 
in reciprocal space corresponding to orystala with 
mistakes are still not completely understood. Dis- 
order phenomens (in cobalticyanides, for example) 
were also reported in other sections. Crystal growth 
was perhaps remarkable in that littl mention was 
made of dmlocations. Neutron diffraction provided 
information about structures not easily obtained by 
X-ray means, includmg the location of hydrogen 
nuolei in hydrogen bonds. 

Two Commissions of the International Union, on 
data and teaching respectively, held open meetings 
virtually amounting to additional sections. In the 
meeting of the Teaching Oommission, H. Lipson 
showed the importance of Fourier transforms, especi- 
ally those produced with such ease by optical means, 
as & teaching method. Other papers discussed band 
groups (A. Pabst), and crystal growing (E. Kiriyama) 
as student exercises, and the lessons to be gained from 
a study of the historical developments of our knowledge 
of zeolites (R. Hocart) The Data Commission was 
chiefly concerned with possible improvements, both 
in the data thamselves and in methods of their use, in 
the “X-ray Powder Date File", though single-crystal 
and electron-diffraction data were not quite for- 
gotten. 
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Both the Apparatus and the Teaching Commissions 
organized non-commercial exhibitions. In addition, 
there were many exhibita of X-ray generators, 
cameras, diffractometers and other equipment avail- 
able commercially, some exhibits of apparatus and 
techniques from university and government labora- 
tories, and a stand of crystallographic books on show. 

The symposia were concerned with physical tech- 
niques and electron diffraction. Much attention was 
paid to nuclear ic resonance, on which an 


prse was reported, bh tere perm 16 bs ontsianning 
problems in relating diffraction intensities with 
structure. The contributions from Russian and 
Japanese members of the Congress were particularly 


Muoh of the time of the business sessions was taken 
up with the discussion and adoption of a new set of 
statutes and by-laws. A new Commission on Electron 


holding the next and General Assembly m 
Cambridge in 1960, and for the celebration of the 
fiftieth anniversary of the of X-ray diffrac- 
tion in Munich in 1962. A new publication of the 
International Union of Crystallography, reporting 
apparatus and techniques, was projected, but it is 
not yet certain whether this will be found practicable. 
J. Wyart (Paris) was elected president of the Union 
for the period to the next General Assembly. 
A. J. O. Witson 

1 Mature, 178, 177 (1966). 

* Naturo, 174, 878 (1954). 


RHEOLOGY OF DISPERSE 
SYSTEMS 


HEOLOGISTS from Holland, Germany, Israel, 

Canada and New Zealand were among nearly a 
hundred who met during September 19-21 to discuss 
the flow properties of dispersions at the Annual 
Conference of the British Society of Rheology, held 
this year in the University College of Swansea. 

In his presidential address to the Society, under 
the title “Complicated Rheological Pro iœ”, Prof. 
J. Gd. Oldroyd developed the thesis bt even the 
simplest dispersions cannot, from their very nature, 
exhibit anything like sumple rheological behaviour. 
Any system in which one component has viscosity 
and another has some degree of elasticity of shape 
must show a combination of viscous and elastic 
effects when subjected to a variable shear stress ; 
this must apply whether the system as a whole is 
solid or fluid. Precise calculations have been made 
of the type of the response to amall variable shear 
stresses to be expected in disperse systems containing 
two components, at infinite dilution of one component 
in the other, in terms of arbitrary elastioo-viscous or 
viaco-elastio properties at small shear streases assumed 
for the two components separately. Even a simple 
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dispersion of all—is necessarily elastico-viscous and is 
characterized by & single relaxation time and a single 
retardation time in addition to & viscosity constant. 
The restoring force providing the elasticity of shape 
is in this case the interfacial tension. 

Turning to the more general flow of a liquid disper- 
sion with rates of strain not ity small, Prof. 
Oldroyd showed that the equations of state of any 
system which at small rates is elastioo-viscous cannot 
possibly be linear in the stresses and velocity gradients. 
No equations in which product terms are entirely 
absent oould possibly be physically significant as 
equations of state of general validity, since linear 
equations, of necessity, imply. modes of behaviour 
dependent on .the (physically irrelevant) relative 
motion of the material and the co-ordinate system 
one happens to be using. It follows that even the 
simplest liquid disperse systems must be expected 
to show cross-viscosity effecte—in particular, normal 
stresses, different in different directions, are called 
into play by & steady simple shearmg motion at a 
Weissenberg climbing effecta, in & positive or negative 
sense, or the variation of the viscosity with the rete 
of shear in steady shearing flow, or both these features. 

The idealized systems which the applied mathe- 
matician finds amenable to exact theoretical analysis 
are necessarily some of the most diffloulb m which 
to detect non-Newtonian behaviour i ? 
because of the amall magnitude of predicted 
departures from Newtonian flow at small concentra- 
tions of the disperse phase. Prof. Oldroyd submitted, 
however, that real suspensions and emulsions could 
soarcely be expected to be simpler in their rheological 
behaviour than the mathematician’s idealized models, 
so that all the above-mentioned non-Newtonian 
effects should be looked for in real dispersions ; 
there, they will not always be amall. Some of the 
experimental papers which followed bore out this 
contention that real dispersions have, indeed, com- 
plicated rheological properties. 

Recent careful i work on dilute sus- 
pensions of solid and liquid spheres in golden syrup 
and other liquids was described by Dr. S. Q. Mason 

and Paper Research Institute of Canada, and 
MoGill University). The motion of individual sus- 
pended particles and the internal circulation in 
suspended droplets have been observed under the 
microscope ab the same tim? as viscosity measure- 
ments were being made in & Couette instrument. 
Evidence for the existence of & visoo-elastio film of 
emulsifier at the interfaces in an emulsion has been 
collected by Dr. Mason, W. Bartok and M. A. Nawab, 
from both viscosity and internal circulation measure- 


good 
theoretical formule of Emstein, Taylor and Oldroyd, 
and there is a clear gradation of the skin effects with 


^ "concentration of emulsifier. A study bas been made 


of the change of shape of droplets at finite rates of 
shear and of the formation of doubleta—complica- 
tions usually ignored in theoretical treatments. 

Dr. R. L. Whitmore (Univeraity of Nottingham) 
directed attention to some quite unexpected effects 
in the flow of a suspension in a narrow tube. The 
average speed of travel of the suspended particles 
exceeds the average speed of travel of the suspension 
as & whole, whenever the radii of the typical particle 
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and of the tube are comparable. There is a theoretical 
explanation of this, and decisive experimental 
confirmation, the volume concentration of the dis- 
perse component being slightly lees in & tube than in 
two reservoirs connected by the tube. Such pheno- 
mene call for great caution when one ia obtaining 
samples of a suspension, for example, by means of a 
pipette ; and give rise to apparent wall-alip, since the 
apparent viscosities observed in capillary visco- 
meters of different diameters are slightly different 
in consequence, and different from the viscosity of 
the suspension as observed in & Couette instrument. 

Carefully graded mee of ‘Perspex’ spheres (in the 
overall range of diameters 40—435) suspended in a 
liquid of the sare density have been used in & series 
of experiments described by Dr. G. F. Eveeon 
(University of Birmingham). These experiments 
give some support to the rule that one can calculate 
the viscosity by a repeated application of Einstein's 
law, when two distinct, sharply sized fractions are 
present, the larger spheres being effectively suspended 
in a homogeneous liquid, rheologically equivalent 
to the finer particles in the pure liquid. The disturb- 
ing effect of particle interactions was apparent when 
the average distance between sphere surfaces was leas 
than three-quarters of the mean diameter of the 
suspended spheres. 

A descriptive theory of the flow of suspensions in 
terms of vorticity, energy and action was put forward 
by Dr. T. V. Starkey (Technical College of Monmouth- 
shire). As one might expect from a largely dimen- 
gional argument, the resulte differed from accepted 
theory in respect of the numerical constante, for ex- 
ample, the gpeciflo viscosity of an idealized suspension 
is obtained as three-fifths of the correct Einstem value. 

Disperse systems with the consistency of thick 

were discussed by a number of other speakers. 
Dilstant and thixotropic were demonstrated in 
films shown by Dr. A. Jobling (Univeraty of Oem- 
bridge) and J. E. Roberts (Ministry of Supply), the 
technique used being that of deforming samples by 
spreading them on a rubber sheet the change of shape 
of which can be carefully controlled. The appearance 
of periodic cracks and their subsequent disappearance 
on relaxation of the material by vibration are some- 
what analogous to oertain phenomena observed in 
metals. The Weissenberg in the negative sense 
can be observed in certain materials of this kind, as 
‘was also demonstrated in some pigment-plasticizer 
pastes by E. Bantoft (Imperial Chemical Industries, 
Leathercloth Division). In these, marked non- 
Newtonian flow was observed in shearing, possibly 
with a finite yield value. Thixotropy, dilatancy and 
the very marked clastic ‘sold’ response to suddenly 
applied streases were observed, and explained in 
terms of the flocculation of particles. Somewhat 
similar resulte for pigment-oil suspensions of the 
printing-ink type were described by N. Casson 
(Imperial Chemical Industries, Dyestuffs Divison). 

Different viscomty measurements arising from non- 
Newtonian flow, as given by different commeroial 
viscometers, were illustrated by the results of E. H. 
Steiner (British Food Manufacturers Research Asso- 
ciation). In molten chocolate, & complex ion 
of cocoa particles, milk and other fats, liquid cocos 
butter, sugar, eto., rheological properties are sensitive 
to fat content, size of particles, gize distribution, heat 
treatment, temperature, and moisture content. Some 
Staroh-olay coating mixes, as described by R. 8. 
Lenk (Bowaters Development and Research, Ltd.), 
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aro equally complicated, and sensitive particularly 
to the content of amylose. The yield-values and 
apparent viscosities of lutings used for water-proofing 
sorew-threads—for example, a dispersion of synthetic 
wax in polyisobutene of low molecular weight— 
have been measured by W. A. Dukes (Ministry of 
Supply) in the parallel-plate, torsional and cylinder 
plastometers, with results which are not easy to 
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A novel departure from the conventional dispersion 
was demonstrated by T. O. Daniels (University 
College of Swansea), who described experiments on the 
fall of metal spheres of different sizes and densities 
through fluidized beds of sand, ilmenite, and similar 
powders. Such & bed is not a single, physically well- 
defined piece of matter bub consista of a ‘framework’ 
of dispersed. particles with the continuous component 
(air) in eL dieit linear motion relative to this 
framework. The usually negieotod migration effects 
(sedimentation, creaming, eto.) are here of great 
importance. Anisotropy is to be expected because 
of the direction of the air flow. Experi- 
mental results lead to an empirical law that .the 
terminal velocity of fall of a sphere through the bed 
is a constant plus a term proportional to diameter 
squared and to a power (somewhat greater than unity) 
of the diffarence. Such a alear departure 
from Stokes’s law deserves the interest of theoreti- 
cians. The tal work is to continue with an 


investigation of the viscosity appropriate to shearing 


men’s hall of residence, Neuadd Gilbertson, included 
one ab some length on the subject of rheological 
nomenclature, to which much thought had been given 
by the Dutch rheologiste. A free exchange of 
divergent views, under the of Dr. G. W. 
Scott Blair, brought into relief, if no else, the 
many different scientific disciplines—physios, biology, 
engineering, chemistry, mathematics—which are 
brought together in the membership of the British 
Society of Rheology for the study of deformation and 
flow. 


HIGH POLYMER, COLLOID AND 
SURFACE CHEMISTRY 


NDER the auspices of the South Australian 
Branch of the Royal Australian Chemical 
Institute, a discussion meeting on “High Polymer, 
Colloid and Surface Chemistry’? was held during 
August 19-21 in the of Physical and 
Inorganic Chemistry at the University of Adelaide. 
The meeting was arranged by the Theoretical Ohemis- 
try Group, which haa felt for some time that, because 
of the isolation due to the large distances between 
centres of research in Australa, there exists a great 
need to bring together members working in related 
fields of chemistry go that current problems can be 
discussed. 
More than seventy members and visitors attended, 
including forty visitors from other Stabes of the 
Commonwealth, and twenty-nine pepers were pre- 


opened with a series of papers dealing with the 
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measurement and interpretation of surface pheno- 
mena. 

The-first paper, by Prof. A. E. Alexander (Univer- 
sity of Sydney), outlined the methods employed in 
studying the relation between surface mechanical 
properties and chemical constitution of lmear poly- 
mers. Prof. Alexander reported on a recent examina- 
tion of isotactic and &tectio polypropylene oxide at 
the oil/water interface. The necessity for further 
Study at lower surface pressures was stressed. Some 
aspecta of the surface properties of co-polymers oon- 
sisting of styrene with very gmall amounts of vinyl 
pyridine were discussed. 

Dr. O. B. Hocking (Imperial Chemical Industries, 
Australia and New Zealand, Melbourne) described 
some investigations by himself and Miss G. M. Parkins 
into the effect of changes in the degree of hydrolysis 
and molecular weight of polyvinyl alcohols on surface 
properties. A series of commercial polyvinyl alcohols, 
varying from 78-98 per cent hydrolysed, had been 
examined. 


The use of ultra-violet absorption spectra in 
ining critical micelle concentrations of solutions 

of alkyl pyridinium iodides m water and organio 
solvents was reported by Dr. J. A. Friend (University 
of Tasmania). Above the critical concentration of 
micelles in water new absorption bands appear and 
are oonsidered to be due to the iodide/pyridinium 
assoostion. There was much discussion concerning 
the manner in which the iodide ions aré associated. 

A paper by D. A. Haydon and J. N. Phillips on the 
adsorption of detergents on oil drops and their charge/ 
potential relationship was read by Dr. Phillips 
(Commonwealth Scientific and Industrial Research 

tion, Canberra). His results confirmed that 

the theoretical form of the Gibbs equation is applic- 
able to the adsorption of surface-active electrolytes 
in the absence of an additional electrolyte. The 
adsorbed ions obey the equation of state for an 
ideal charged monolayer. No simple relation was 
found between the surface and zeta potentials. 

In & paper by J. N. Phillips and N. A. Walker 
(Commonwealth Scientific and Industrial Research 

on, Canberra) on the effect of detergente on 

Nitelia ‘alla Mr. Walker showed evidence which 
suggesta that the site of attack of solutions of both 
cationic and anionic detergents on cells of the green 
alga Nitella 18 the cytoplasmic outer membrane. The 
time required for death of cells to oocur was studied. 
The relative effects of detergents and of changes in 
salt concentration indicate that adsorption on a 
negatively charged surface is involved. Adsorption 
of the detergent on the cell wall has been investigated. 

Dr. B. 8. Harrap (Commonwealth Scientific and 
Industrial Research ization Wool Textile 
Research) presented the resulte of a study of the 
surface properties of soluble derivatives of wool 
keratin. Surface properties of the dye ‘orange I’ 
were described and also the influence of pH and tonic ` 
strength on the interaction of the dye with mono- 
layers of & partially fractionated soluble derivative 
of wool keratin. At low ionic strength, interaction is 
probably by ionic bonding between dye anions and 
positively charged protein side-chains below the 
interface. At high ionio strengths, penetration of 
the monolayer by the dye is apperent. This is due 
to a change in the state of the dye adsorbed at the 
interface. 
Surface films of gluten have been investigated, and 
surface pressure, compressibility, viscomty and 
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rigidity at both air/water and oil/water inberfaoea 
have been meesured. Mr. N. W. (Bread 
Research Institute of Australia) pointed out that the 
- decision to use the techniques of surface chemistry 
was dictated largely by their cheapness. The systems 
studied were solutions of gluten in hydrochloric acid, 
sodium salicylate and mixtures of hydrochloric acid 
in ethylene chlorhydrin. 

The tion of high on solids was 
reviewed by G. E. Neu (New South Wales University 
of Technology), who pointed out that very little work 
~ had been done on the subject. Mr. Neu reported that 
the system polyvinyl acetate/oarbon black/benzene 


` is being investigated in Sydney, where the amount 


- of polymer in the solvent is estimated by means of 
measurements of surface pressure. 

Dr. B. D. Cuming (Commonwealth Scientific and 
Industrial Research Organization, Melbourne) dis- 
cussed the adsorption of amphipathic ions on an ionic 
solid. The theory proposed by Held (1935) has been 
shown to scoount for the re-wetting of the surface at 
high concentrations. Measurements of adsorption of 
sodium, sulphate on barium sulphate and the 
effect of -de and other ions are 
supported by the double-layer theory. 

The rate of desorption of radioactive steario aoid; 
deposited by the Langmuir—Blodgett technique on 
single and polycrystalline silver surfaces, have been 
measured by ee oe and autoradiographic 
techniques. J. A. Spink (Commonwealth Scientific 
and Industrial ization, Melbourne) 
described experiments which show that the forces by 
which long-cham polar molecules are attached to 
solid surfaces depend upon the crystal orientation of 
the substrate. Since desorption rates have also been 
found to be influenced by the state of surface, it was 
necessary to standardize the method of surface 
preparation. 

The first two papers on the second day were oon- 
cerned with kinetic studies. In the first, Dr. A. 
Parta (University of Sydney) presented some resulta 
on the kinetics of polymerisation of acrylonitrile in 
water in the presence of hydrogen peroxide and ferric 
salte. The reaction was found to be second order with 
respect to the dissolved monomer. The rate increases 
with in ing concentrations of hydrogen peroxide 
and iron salt, but decreases with increased conoentra- 
tion of hydrogen ions. The degree of polymerization 
was found to increase with increasing concentration 
of monomer and hydrogen ions, but to decrease with 

ing concentration of hydrogen ide and 
ferric salt. Possible mechanisms were but 
the complete picture remains obscure. 

In the second paper some recent work on the 
polymerization of styrene in solution in carbon 
tetrachloride and catalysed by aluminium chloride 
waa reported by F. E. Treloar (University of Adelaide), 
who stated that intensive drying of reagents failed to 
stop polymeriration. However, the bright colours 
attending the reaction indicate that the last trace of 
water was not completely eliminated. The rate of 
polymerization was shown to be second order with 
respect to the monomer and firat order with respect 
to the catalyst. 

The two papers on kinetics were followed by a group 
coming Hak aud grat oo-palymare. Praenting tho 
Parts Vana pua ray 

P. Rol Robertson and 


first of theee by W 
Hammond, Mr Hammond (Weapons: Research GE. 


. lishment, South Australia) deecribed several methods 
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attempted in the synthesis of polymers consisting of 
& polyieobutene backbone branches of poly- 
methyl acrylate. The most successful involved con- 


version of the hydrocarbon polymer to & photo- 

chemioal polyinitiator by photobromination, followed 
by branch-growth polymerization of methyl acrylate. 

The graft polymers formed display odd behaviour in 
solution due to the marked difference in nature 
between the backbone and the branches of the 
molecules. Kinetic study was hampered by troubles 
with solubility, but it was obvious that the kinetics 
of the system are more complicated than might he 


Two new methods for preparing block oo-polymer 
were by Dr. J. R. Urwin (University of 
Adelaide). In the first case, polystyrene containing 
cumenyl end-groups was prepared by polymenzing 
styrene in the presence of cumenyl mervaptan. The 
polystyrene was oxidized and the product used in an 
emuleion-ty pe polymerization of methyl methacrylate. 
In the second case, the dihydroperoxide of cyclo- 
hexanone was used in an emulsion polymerisation to 
produce polystyrene, which was then employed as an 
initiator in the bulk polymerization of methyl meth- 
acrylate. The polymers were shown to contain block 
copo. by comparing the turbidimetrio titration 
of the block with simple mixtures of the parent 
polymers 


The third paper, presented by D. H. Solomon 
(Balm Painte, Sydney), described how.the application 
of concepts of polymeric structures of blook or graft 
type were contributing to the evolution of improved 
surface coatings. Blends of alkyds, drying oils, 
vinyl monomers with epoxy and urea formaldehyde 
resins have shown that some of the resulting three- 


dimensional structures with long-range periodicities 
offer outstanding combinations of desirable pro- 


perties. 

Of technological interest also was the next paper, 
on the cross-linking efficiency of monomers in poly- 
eater resins, by W. G. P. Robertson and D. J. Shepherd 
(Weapons Research Establishment, South Australia). . 
In the paper, read by Dr. Robertson, the physical 
properties of resins prepared from the same unsatur- 
ated polyester with different monomers were com- 
pared. Some correlation was found between resin 
properties and calculations of degree of cross-linking 
based on the known behaviour of the monomers 
co-polymerixed with fumarate esters. 

Dr. J. V. Banders (Commonwealth Saientiflo and 
Industrial Research Organization, Melbourne) read 
a paper by himself and R. G. Sherwood on the thermo- 
dynamics of mixtures of silicones and benzene. 
Measurements have been made of the vapour pressures 
of these mixtures over the complete range of oon- 
centrations. Results were compared with calculations 
made using the ‘cell’ theory of hquids and the agree- 
ment was found to be satisfactory. Three samples 
of silicones available commercially, with the usual 
spread of molecular weights, were used in these 
experiments. 

In a study of second-order transitions in non- 
crystallme high polymers Dr. H. A. J. Battaerd 
(Imperial Chemical Industries, Australia and New 
Zealand, Melbourne) presented the results of a 
study of apparent second-order transitions in the 
system ae heh ehloride/diootyl phthalate, made by 
folowing the dependence of refractive index on 
temperature. A number of transitions were found, 
suggesting various stages m the plasticixation. 
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I. Endxins (Hilton Hosiery, Ltd, Victoria) described 
the fractionation of three commercial acetate rayans 
in the system phenol/oyolohexane. The mas, 
frequency and integral distribution curves were 
determined. The relations between. these distributions 
and such properties of the fibres as acid content, 
swelling and absorption of moisture were discussed. 

The final day was devoted to discussion of poly- 
electrolytes and natural high polymers. The first 
two pepers concerned properties of solutions of 

olyelectrolytes, and then a series of papers on natural 

polymers was read. Studies of viscosity, oon- 
duotanoe and streaming birefrmgence in aqueous 
solutions of poly-4-vinyl pyridonium chloride were 
presented by T. Kuruoeev (University of Adelaide). 
The upon concentration of these physical 
properties was found to be discontinuous at very low 
concentrations, and an interpretation of this be- 
haviour was presented in terme of the reversible 
ion of the polyelectrolyte molecules. The 
possible forces involved in the formation of aggregates 


li leona 
t8 designed to measure the charge on 
iva udis diua Une Vac SUC AS 
Been (University of Adelaide). It was reported 
that measurements of conductivity and of transport 
properties on polymethacrylate ions showed a de- 
crease in charge with an increase of bound counter- 
ione. Sodium deoxyribonucleic acid shows the 
opposite trend. It was suggested that a composite 
curve of these results might in fact represent a general 
phenomenon. 

The denaturation of proteins by the action of urea 
was reviewed by Dr. H. A. MoKenzie (Commonwealth 
Boientific and Industrial Research Organization, 
Sydney). The resulta of experiments on a series of 
proteins in the presence of 7 M urea were discussed in 
terms of a denaturation process and aggregation. 
Measurements of sedimentation, diffusion and visoos- 
ity had been used for determining denaturation and 
optical rotation to detect aggregation. Dr. McKenzie 
reported the effecta of pH on these measurements, and 
cautioned against drawing conclusions at & particular 
range of pH, since in some cases reaction is slow and 
therefore the measurements are dependent upon 
time. 

The interaction of whole serum with water-soluble 
reviewed by Prof. J. B. Polya (University of Tas- 
mania). The main features of extensive electrophore- 
tio studies were presented in some detail. The effects 
of time, pH and protein concentration were reported, 
together with preliminary viscosity data. Prof. 
Polya presented an interpretation of theee obeerva- 
tions and diacussed some applications. 

The properties of a-keratose and B-ocarboxymethyl 
kerateine-2 have been studied by sedimentation, 
viscosity and light-scattering methods by E. F. 
Woods (Oommonwealth Scientific and Industrial 
Research Organization, Melbourne). It was shown 
that in aqueous buffer systems the molecular para- 
meters debermined by these methods are dependent 
on time, temperature, salt concentrations, pH, and 
time and speed of ifuging. The influence of 
disaggregating agente has also been studied. The 
most effective were 8 M urea, sodium dodecyl sul- 
phate, 10 M ascetic acid and 4/10 alkali. 

Dr. J. M. Creeth (University of Adelaide) read a 
paper by himself, L. W. Nichol and D. J. Winxor 

electrophoretic 
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on fractionation of the albumm 
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component of egg white and the characterization of 
original and fractionated material by means of meas- 
urements of Rayleigh diffusion. The two components 
apparently had identical coefficients of diffusion. This 
AURA Rome Wuppors Po we Loewe that ony 
difference the components lies in their 
e ed RU 

A paper by L. G. Erioson and 8. G. Tomlin (Univer- 
sity of Adelaide) on the study of collagen by means of 
low-angle X-ray diffraction techniques was read by 
Dr. Tomlin. This work was designed to give evidence 
about details of organization in the sixe-range of, say, 
10-1000 A.—and thus provide information about 
the arrangements of large molecules in fibrous struc- 
tures. ta to solve the problem of the inter- 
pretation of diffraction patterns by the incor- 
poration of heavy atoms into collagen fibres have 
been made using the complementary techniques of 
X-ray diffraction and electron-mieroecopy. In this 
way it has been possible to locate heavy atoms in the 
fibres, and a preliminary account of these findings 
was presented to the meeting. 

In a peper on the sedimentation of nucleic acid 
solutions, J. H. Coates (University of Adelaide) 
described experiments which indicate that the very 
sharp sedimentation boundaries exhibited by solutions 
of sodium deoxyribonucleate in the ultracentrifuge 
are related to a change in the charge on the nucleate 
ion across the boundary. Mr. Coates considered that 
this explanation is in closer agreement with experi- 
mental results than the hypothesis of the dependence 
of the sedimentation coefficient upon concentration. 

R. B. Inman (University of Adelaide) deenribed 
some resulte from measurements of conductivity and 
transport made on salt-free deoxyribonucleic acid. 
Derived values, such as the charge and mobility of 
the polyion kinetic unit, were reported at the meeting, 
and 1b was suggested that the observed change of 
properties with concentration resulte from & reversible 
equilibrium between single molecules and aggre- 
gates. 

The isolation of tobacco mosaic virus m various 
states of aggregation was reported by J. N. Phillips 
and M. Zaitlin (Commonwealth Scientifio and Indus- 
trial Research Organization, Melbourne). Prepara- 
tions of two strains of purified tobacco mosaic virus 
subjected to continuous electrophoresis on filter paper 
have been separated into a number of fractions. 
These fractions were examined by light scattering, 
by ultra-violet spectropho and in the electron 
microscope. In the one case (U,) little difference 
was observed between the fractions, whereas in the 
other there was a progressive variation in the content 
of nucleic acid and in average molecular weight. 


Furthermore, the distribution of particle mires: 


throughout the U, fractions indicated the virus rods 
were split in & non-random fashion on the paper. 
These observations were discussed with reference to 
the different physical behaviour of the two strains in 
the light of the current conception of the structure 
of the tobacco mosaic virus. 

That the meeting afforded those who attended a 
weloome opportunity to meet others working in 
related fields and to discuss current research prob- 
leme was evidenced by the enthusiasm with which 
the papers were received and the lively discussion 
and comment they aroused. 


W. G. P. RoBERTSON 
J. R. UgwiN 
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BRITISH RUBBER PRODUCERS' 
RESEARCH ASSOCIATION ~ 


Xm REPORT FOR 1956 


HE research interest in high polymers having 

industrial uses is very great in this post-war 
world and the: subject has achieved, or almost 
achieved, academic respectability. Excluding the 
fibre-forming polymers, which are very adequately 
catered for in Britain with three research associations 
and at least two university departments, non-ocom- 
mercial research (namely, that carried out by bodies 
independent of the commercial interests of a given 
company) is unevenly distributed over the field of 
interest. Britain has nothing approaching the 
T.N.O. Instituut connected with the University of 
Delft in which studies are being made over the whole 
fald of high polymers, their technical properties and 


thermosetting 
thermoplastics, though largely used by rubber manu- 
facturing companies, are only dealt with unofficially 
and inadequately. 

In contrast with this, the earliest known of the high 
polymers, natural rubber, has an organization devoted 
exclusively to ite study, besides being one of the main 
subjects of a research association sponsored by the 
Department of Scientiflo and Industrial Research. 
The British Rubber Producers’ Research Association 
is not so sponsored, but has been, and is, financed 
solely by a oem raised on rubber exported from 
British-controlled territories producing rubber. This 
is now changing : Ceylon has become an independent 
member of the Commonwealth, and the ourrent 
annual report of the British Rubber Producers’ 
Research Association* wil be the last dealing with 
work financed before the independence of Malaya 
was proclaimed. Of an annual income of £214,008 
from all sources, approximately £205,000 came from 
the east, moluding £188,000 from Malaya. Ths 
-representa a considerably greater mvestment in 
research than the income that the Research Associa- 
tion of British Rubber Manufacturers derives from the 
industry in Brrtain (about £50,000 of a total income 
of £91,000). 

The research work of the British Rubber Producers’ 
peer M n M e eee 
research, Dr. L. Bateman, in a rt consmting of 
twenty-six pages (moluding & n of figures and 
photographs) of technical summary, easily a&emimil- 
ated by the non-specialist reader and emphasizing 
ends rather than means. Considerable effort is being 
made to use natural rubber not only as & material 
in ite own right, but also as the raw material from 
which other high polymers having different properties 
can be made. Graft polymerization has been studied, 
a variety of radical additions to the main cham 
molecules of the rubber bemg initiated either by high- 
energy radiation or by the utilization of one of 
the Association’s’ own discoveries. When rubber is 
milled in the ordinary course of factory processing, 
the molecule of high molecular weight is mechanically 
sheared, two ends being created from the centre of 
the broken hydrocarbon chain. These two ends are 
free radicals which normally attack some other 
Ninsteenth 
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molecule or are ‘quenched’ by atmospheric oxygen. 
They can equally well, in the absence of oxygen, be 
used for mitiating the polymerisation of other active 
monomeric materials if these are present, and thus 
comes about an ingenious method of grafting one 
molecular species on to another. The difficult oom- 
posite properties of tearing and abrasion are also 
being studied in the physics department, 
and with the aid of electron microscope studies of 
replies SP PTO E E E at Mio 
growing tip of a tear has been examined, not merely 
for & pure gum rubber, but for vuleanirates loaded 
with filler particles such as the carbon black used in 
re-inforoing tyre-tread rubbers. 

All this and other work has been published for 
the free use of the world in a further twenty-four 
papers in the journals of various learned societies, 
bringing the total of communications to 241. No 
other series of papers can have done more than this 
series in bringing high-polymer studies to the academic 
rank they now occupy ; whether it can assure natural 
rubber a permanent place in the scheme of things is 
another matter, but that it has given the natural 
product a better chance of survival in & man-made 
world cannot be doubted. W. O. Warn 


COMMONWEALTH OF AUSTRALIA 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


REPORT FOR 1955-56 


T eighth annual report of the Commonwealth 
of Australia Scientific and Industrial Research 
Organization* covers the year ended June 80, 1956, 
in which expenditure was £6,266,234, of which 
£4,716,818 waa on normal research activities, £100,481 
on grants to the Commonwealth Agricultural Bureaux 
and like bodies, £10,788 on capital works and the 
remainder on mvestigations financed from oontribu- 
tions, which inoluded £873,451 from the Wool 
Research Trust Account and £317,885 from the Wool 
Industry Fund. Bemde details of personnel of the 
Council, committees and staff, the report contains a 
list of papers and patents publiahed during the year. 
Reference is made to the moreasing cost of equipment 
and the need for finanoial provision to keep equipment 
up to date if first-class research workers are to be 
retained. A Patente Committee haa now 
bean established to examine proposals for petente, to 
review current patente periodically and to decide on 
the best method of exploiting the Organization’s 
patents for the benefit of the Commonwealth. A 
contract has been let for a design study for the giant 
radio telescope, towards which the Radio Astronomy 
Trust has now more than £520,000 in sight. 
Reconnaissance examinations were made of soils 
in the far north-west of South Australia for comparison 
with tbe soils and landscape previously studied at 
Yudnapinna in the north-west pastoral country: 
it is hoped that these investigations will assist the 
solution of some pedological problems there and lead 
to & better understanding of this arid part of Australia. 
In fleld work in the south-east region more emphasis 
s ighi Ananal: epo a ie tue sen ies wealth Scientific and 
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has been placed on an understanding of the principles 

verning the properties and distribution of soils. 
Seasonal changes in soil moisture have been followed 
successfully for two years with a method using neutron 
scattering as a function of the soil-moisture content, 
and much attention has been given to a study of the 
denmty of organic matter oocurring in soils. Bioeaeays 
with Aspergillus niger and Ourvularia gentoulaia 
indicated that Aspergillus niger m general procured 
more phosphate from ingoluble sources than the 
general microflora, which in turn was better than 
Ourvularia genioulata. Attempts have been made to 
claserfy foundation problems regionally in areas with 
soil formations of comparable engineering properties, 
and also to define certain basic procedures for 
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onset and breeding of dormancy ın selected clones of 
Phalaris tuberosa have been investigated, while in a 
comparative sward trial, Bromus inermis (C.P.I. 
1073) was outatandmgly successful as an associate 

with Phalaris and in mixtures with lucerne. 
Work continued on the preparation of an index to 
Australian plant genera. - 

Further investigation of the mechanism of ‘active 
resistance’ of plants to fungal disease has led to the 
separation of an antabiotic principle in plant exudate 
from infected tissues ; this principle resulte from the 
interaction between living host tissue and parasite. 
Big bud of tomato and yellow dwarf of tobacco are 
bemg studied with respect to the concentrations of 
hormone and inhibitor in virus-infected and healthy 
plants. A survey of a wide range of varieties of apples 
has shown that low concentrations of oxygen m the 
absence of carbon dioxide permit the use of low 
storage temperatures without increasing susceptibility 
to breakdown. Experimente ab Hobart have con- 
firmed that diphenylamme gives greater control of 
apple ecald than any existing treatment, and can 
be combined with the first wrap. The breeding pro- 
paa sd equ to blue-mould ın commercial 

tobaooo was expanded, and promising 
results have been obtained by pelleting clover seed 
with lime, thus protecting the Rhisobsum inoculum 
from soil acidity and permitting nodulation of clover 
plants in soils otherwise too acid for survival of the 
Rhsobwum. At Canberra evidence is being sought of 
the effect on animal production of insufficient feed 
supplies durmg winter and of poor quality supplies 
during summer, using various pasture and animal 
Practices, while at Armidale native pastures on non- 
arable land have been greatly improved by inoor- 
porating clover. Two separate studies on the 
ecology of the riverine plain were completed at 
Deniliqum. : 

Among irrigation investigations may be mentioned 
the studies of the effect of a brief shortage of water on 
nitrogen, protein nitrogen and phosphorus m the 
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young tomato plant, & preliminary survey of factors 
associated with accumulation and occurrence of salt 
in the Murrumbidgee irrigation area, and a study of 
the permeability of horticultural soils, which indicated 
the dependence of permeability of subsoils on soil 

The Division of Animal Health and Production 
followed. itg normal programme of investigations, 
and a Cattle Tick Research Committee waa estab- 
lished to review progress in this fleld. In further work 
on minor elemente in the nutrition of sheep, & new 
and simple method of providing a cobalt supplement 
has been devised, while investigations of the affect 
of molybdenum and sulphate on copper metabolam 
were extended. Further work was done on the 
treatment of footrot and of internal parasites, as 
well as on the systemic administration of insecticides 
against blowfly strike of sheep. Laboratory teste 
showed that a strain of DDT-resistant ticks waa 
susceptible to BHO, toxaphene and dieldrin, and other 
research on the cattle tick was concerned with acari- 
cide resistance, and the formulation of dipping fluids. 

The Division of Entomology placed increasing 
emphasis on the study of msect populations and 
factors which govern the abundance of insects, and 
theee studies are linked with ecological investigations, 
particularly on pasture pesta, such as grasshoppers, 
cockchafers, caterpillars, and also the earth mite and 
the lucerne flea, good control of both of which has 
been obtained with & mixture of malathion and DDT. 
The digestibility of wool modified in various ways 
18 being investigated to throw light on the mechanism 
of digestion by Tineola proteolytic enzyme. The 
air-tight storage of grain has been further investigated. 
The Wildlife Survey Section is surveying the distribu- 
tion and abundance of marsupials in New South 
Wales and continued ite detailed observations on the 
epidemiology of myxomatosis and ita study of the 
population of the quokke, Setoniz brachyurus, on 
Rottnest Island, Western Australia. Besides further 
fleld work in the Georgma Poison Area in northern 
Australia, the Land and Regional Survey 
Section was responsible for agricultural research in 
north Australia, and its investigations on natural 
vegetation at Kimberley Research Station continued, 
while at Alice Springs broad ecological surveys and 
plant identifleation continued. 

The Division of Fisheries and Oceanography oom- 
pleted ite study of changes in condition in barracute, 
and has obtained evidence that sea mullet, ludrick, 
leatherjacket, fiattail mullet, tarwhine, tailor and 
squire may migrate from Lake Macquari on atteming 
maturity. Electrical fishing equipment was used for 
comparing the fish population above and below the 
natural barriers formed by waterfalls in rivers which 
had received no hatchery fish for several years. 
Investigations of the ecology of the sulphur cycle 
continued, and the relative sensitivity of various 
marino fouling larve to copper and mercury 18 being 


The Division of Food Preservation and Transport 
is studying the effects on citrus fruit from the districts 
of Queensland of recommended post-harvest treat- 
menta for killing fruit-fly larves and eggs in tho fruit. 
It is also investigating the volatile substances pro- 
duced by fresh apples in their bearing on storage 


“behaviour and superficial scald. The water require- 


ments of several strains of, Clostridium botulinum 
have been determined, and studies of the factors 
fatal to micro-organisms in dried storage continued, 
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together with work on the time of application of the 
sodium o-phenylphenoxide dip for control of mould 
in oranges. The limrts for desirable harvesi-maburi 

and work 


canning. New chromatographic 
are being applied to the isolation and 
identification of phospholipids as a step towards 
elucidating their role m deterioration of the flavour 
of milk.- "Thermodurio starters have been found to 
contribute appreciably to acid uction in the 
manufacture of Cheddar cheese by the new short- 
cheese proceas, and defecta due to high pH in cheese 
made by this method have been corrected. 

The Division of Forest Products studied liquefao- 
tion in the differentiating xylem of Pinus radiata 
and various species of Rucalypius at different times 
in the growth-cycle, the factors influencing the rate 
of reaction of the hydroxyl groups of fibrous cellulose, 
the sorption characteristics of components isolated 
from Bucalyptus regnans and methods for the diffusion 
treatment of green timber. Buildmg research in- 
cluded studies of the initial stages of the hydration of 
calcium sulphate, of the expansion of clay bricks on 
exposure to moisture, of the rheological properties of 
roofing bitumens and of the reverberation times of 
concert halls in Victoria. The investigation of the 
acids present in suint continued and work was 
commenced on the preparation of esters from wool- 
wax acids with a view of possible use as plasticizers. 
The radicactive-tracer technique has been used for de- 
termiming the amount of residual crimp in two types 
of wool differing only in the number of arimps per 
inch. The rate and extent of combination of typical 
anionic, cationic and non-ionic detergenta with wool 
fibre is being studied with reference to the uptake of 
dyes by wool A oontinuous process for shrink- 
proofing woven fabrics with casein has been evolved, 
while industrial trials indicate that application of 
0-05 per cent dieldrin in the dyeing, bleaching or 
milling operations affords a protection against moths 
which is fast to dry-cleaning and resistant to atmo- 
spherio exposure. An extensive programme was also 
undertaken on the mechanical properties of wool. 

In the Division of Industrial Chemistry work oon- 
tinued on the acid leaching of copper from calomates 
produced in the fluo solids roastmg of chaloopyrites 
concentrates, and also on the Drvision’s process for 
the preferential leaching of uranium by sulphuric 
acid autogenously produced from pyrites present in 
or added to the ore. The separation of zirconium and 
hafnium tetrachlorides by preferential reduction of 
zirconium to the trivalent state has been developed 
to a semi-contmuous process and & study of the 
behaviour of zirconium carbide electrodes in fused 
salt baths was commenced. Increased attention was 


tee urification of thorrum, inoluding. pre- 
i studios of the iodination of crude thorium, 
and ahemical extraction tests promise economical 
extraction of germanrum from the flue dust from coal- 
fired boilers of power-generating stations.. A new 
approach was developed m the study of the strength 
of concretes, and the load-bearing capacity of plastic 
specimens of clays was related to the aqueous content 
over & narrow range. 

A new theory of simple liquids was developed to 
give a satisfactory description of the critical regions 
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of density and temperature, studies cantinued_on the 
reinforcement ‘of rubber by carbon blaoE ahd a new 
process waa doveloped for direct extraction of uranium 
from an ore pulp. Further calculations have been 
made on the energy-band structure of ionic solids and 
.ita relation to their optical properties, new types of 
electronic voltage stabilizers have been developed, 
while much effort waa given to increasing the sengiti- 
vity of the small mass spectrometer and the stability 
of ita power supplies. By reformulating conventional 
physical optics in terms of the Fourier transform 
and convolution concepts a new approach has been 
obtained. which can profitably be applied to a wide 
range of problems m light and electron optics. 
Exammation of the Alsionia constricia alkaloids and 
the study of pyrrolizidme alkaloids continued, as 
well as that of the seed fat of Mellotus philippi i 
of Austrahan origin for rta potential use as a drying 
oiL Besides basio studies of the charaoteristios of 
fluidized beds, data were accumulated for the design 
of large fluidired-bed reactors and a pilot-plant 
investigation was made of the fluidized-bed roasting 
of copper concentrates. 

Fuel research is mainly confined to coal, including 
studies of the changes in the X-ray diffraction of 
cokes and chars with rising carbonization tempera- 
ture, of the chemical mechanism of the formation of 
coke from coal, of the relation between flow of air 
and drop in pressure through fuel beds and the 
design of & new type of automatic recording balance, 
of a differential tharmogravimetric balance to measure 
the rate of thermal decomposition of coal in coking, 
as well as studies on the properties and constitution 
of coal tar. In physical metallurgy attention was 
directed to the strength at high temperatures of 
tib&nium-niobium alloys which are mixtures of a- 
and B-solutions, while the Division of Trbophysica 
extended ite studies of the adsorption of long-chain 
polar compounds on solid surfaces to include the 
adsorption of detergenta, and has used the differential 
method of ing small changes in density to 
measure those which occur on annealing deformed 
nickel. 

In the Division of Physics, demonstration of the 
precision, ‘speed and reliability of the new absolute 
method of measuring humidity was a feature of the 
work during the year. Research continued on the 
basic structure of metals and alloys as deduced from 
studies of their thermal and electrical properties at 
very low ipi p and orystal imperfections 
produced by cold work were measured quantitatively. 
Besides a survey of the radio-noise levels throughout 
Australia and work on the growth of monocrystals 
of germanium and silicon, on the development of 
alloyed junction transistors capeble of switching large 
currents and on the distribution of charge carriers in & 
semi-conductor under non-equilibrium conditions, 
the Division of Radio Physics has further developed 
equipment to study the spectra of solar bursts at 
metre wave-lengths and the very high resolution of 
the distribution of radio brightness over the solar 
disk at decimetre wave-lengths. The Radio Researah 
Board has found that the radio effecta can be pre- 
dicted once an ionospheric storm has begun and the 
practical application of this mformation is bemg 
in 


In atmospheric physios the study of interactions 
monsoonal and general circulation in the 
Australian region is being extended to the trade- 
wind region and the distribution of rainfall over the 
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continent. Work on the development of an accurate 
automatic method of measuring evaporation from 
natural surfaces, including growing crops, haa reached 
an advanced stage. Measurements of the mxe and 
concentration of droplets in maritime and continental 
cumuli have shown that the droplet-concentration. is 
systematically higher in continental oumuli, and 
further tests on artificial rain formation indicate that 
if seeding with silver iodide is to succeed the partiolea 
must be generated under conditions which ensure 
that they reach the supercooled regions of the 
atmosphere as soon as possible after release. 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING. 


REPORT FOR 1956 


N theese eventful times, when so much is heard of 

atomic research and nuolear power, it is all too 
easy to forget that the production of good-quality 
food in amounts that will meet the needs of the 
world’s ever-increasing population is one of the most 
important problems on which intensive scientific 
research is still urgently required. With this in 
mind, it is cheering to turn to the annual report of 
the National Institute for Research in Dairying, and 
to realize that so much work is being done on the 
production, properties and utilization of milk and 
milk producte, and that so much detailed study is 
being made in the various sciences on which the 
dairy industry in all ita many branches oloeely 
de 

The Institute was founded forty-five years ; 
and even & cursory glance at the report for 1956* is 
sufficient to show what marked progress it has made 
in recent yeais, and how clearly the action of those 
who founded itat Reading in 1912 has been justified. 
The total number on the staff in 1956 exceeded three 
hundred, more than one hundred of whom were 
graduates in one or other of the many branches of 
science. The Institute now has eight principal 
departments, covering dairy husbandry, feeding and 
metabolism, physiology, nutrition, bacteriology, 
chemistry, physics and engineering. In addition, 
there are sections that deal specifloally with isotopes 
and statistics, and a unit the duty of which is to 
maintain liaison with the dairy industry. 

In the foreword of the report more than four pages 
are devoted to a very brief but highly informative 
outline of some recent investigations. The reader 
. who wants to know at a glance what the Institute 
does, how ita work adds to existing knowledge and 
how its findings apply to the dairy industry will find 
this short section i ly valuable. For the 
more lei this part of the report is 
followed by more than a hundred pages in which an 
account is given of the work of each of the main 

te and unis. Finally, for those who may 
be working in allied fields of research or who may 
require full details, a list of the Institute's recent 
publications is given with titles and references. More 
than 150 papers are cited in the list, most of which 
were published in 1058. 


* Nailonal Institute for : University of 
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Many of the problems under investigation are 
likely-to give results of immediate importance in 
some branch of the dairy industry. Such, for example, 
are the studies that are being made of the 
machine and the milking technique itself, the steril- 
ization of milk bottles, the ripening of cheese in 
modern types of wrapping and the ultra-high- 
temperature sterilization of milk. But in addition to 
work like that on subjects of immediate practical 
Importance, the Institute has for many years enjoyed 
a well-merited Sarera for the exoellence of its 
fundamental work, particularly in the physio of 
lactation and in &he realm of dirigit y pue d 
many topics that fall into this category, mention is 
made in the report of research on the biosynthesis of 
carbohydrate by mammary gland tissue for which 
glucose labelled with carbon-14 was used. This study 
has shown that the galactose required for lactose 
ormation is made from glucose in the mammary 
gland itself, and that pyruvate is not a precursor of 
lactose. Another piece of fundamental work has 
shown that the two B-lactoglobulins of cows milk 
differ in their crystal forme but have almost equal 
molecular weights. Yet another deals with the 
relations between the hormones oxytocin and pro- 
lactin in their influence on the mammary gland and 
on lactation. Statistioal methods are being increas- 
ingly used in many of the Institute's investigations, 
and in the past year they have been applied to a 
variety of problems, such as manurial trials with 
kale and cabbage, pasture evaluation and the assay 
of prolactin. ` 

t is good to know that in Britain, which at present 
produces only some 40 per cent of its own food, so 
much research work of this high standard is in 
Progress in problems related to the important 
industry of dairying. - 


WESTERN EUROPEAN 
CO-OPERATION ` 


HE broadsheet “Designs for Europe” (No. 414, 

September 16, 1957), imued by Political and 
Economic Planning, follows two earlier broadahests : 
No. 405 (December 17, 1956), which gave a sum- 
marized translation of Part 1 of the Spaak Report, 
dealing with the Common Market, in which are out- 
lined the proposals for the merging of markets, the 
policy to be pursued for the common market, and the 
development and use of Europe's resources ; and No. 
412 (July 15, 1957), “Free Trade and Social Security”. 
This broadsheet quotes the Government's view 
expressed in the White Paper, “A European Froe 
Trade Area”, that it was not considered essential, 
in order to achieve the degree of effective competition 
necessary for the functioning of the Free Trade 
that agreement to remove ihe disparities between the 
social regulations in different countries should precede 
or be a neceasary condition of the creation of such an 


security policies and vioe versa 
and thas further research was needed. 
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‘Designs for Europe" begins by reviewing the 
peine al un TR Ge 

ar—4he Eoonomio Commission for Europe, the 
Organization for European Economic Co-operation, 
Western European Union, the North Atlantic Treaty 
Organization, the Council of Europe, the European 
Coal and Steel Community, European Economic 
Community and the European Atomic Energy 
Commission. It then goes on to Britain's relations 
with Europe, and emphasises the strong practical 
reasons for some rationalization of these organizations. 

Ths-concept of & single European Assembly to co- 
inate fhe activities, interesta and objectives of all 
these varied and overlapping organizations is generally 
regarded as unworkable, but Political and Economio 
Planning suggests that it might be practicable on 
more limited fronta, particularly separate attempts 
+o rationalize organizations concerned mainly with 
economic and military affairs, thus avoiding the 
difffcnlty of linking economic and military oo- 
operation. It is that the Consultative 
Assembly of the Council of Europe should become 
the Assembly of the Organization for Huropean 
Economic Co-operation while continuing its present 
varied activities, and that this body might become 
the principal European economic assembly in which 
all Western European oountriee would meet. Ifa 
free trade area was established, the Organization 
for European Eoonomic Co-operation would be the 
most appropriate body to control ita work. 

The moet successful role of the Economic Com- 


mission for Europe is considered to be in furthering 


“technical co-operation, and it 18 emphasized that, 
. wherever possible, duphcation of technical co-opera- 

tion in other economic organizations should be 
avoided. No valid justification 1s seen for the con- 
tinued separate existence of the North Atlantic 
Treaty Organization and Western European Union, 
and it is suggested that the Aasambly of the latter 
body might be widened into & North Atlantic Treaty 
Organization assembly. European co-operation, PEP 
concludes, 1s in danger of becoming ineffective, through 
lack of co-ordination. The whole pattern of Europeen 
co-operation would be smmphfied by creatmg out of 
existing organizations a general economic and defence 
assembly for the Wet. 


TORNADOES IN GREAT BRITAIN 


HE tornado 18 & relatively thm, roughly vertical 

column. of air rotating at very high speed about 
a central axis in which the pressure is markedly less 
than in the surrounding air. The reduction of 
pressure leads to condensation of water vapour in 
the inflowing air to produce a cloud along the axis 
of the tornado, shaped roughly like a giant elephant’s 
trunk. In its more intense forms the tornado is the 
most violent and destructive of small-scale meteorol- 
ogical phenomena. The damage produced is caused 
by the direct battering of the high wind, the twisting 
effect of the very great shear of wind outwards from 
the axia, the lifting effect of the intense vertical 
currente along the axis and the explosive effect of 
the sudden reduction of preasure as the axis crosses 
buildings. The tornado moves with the general 
wind-current, causing damage where it touches the 
ground along a track ranging from a few feet to a 
hundred yards, in width.- Tornadoes are always 
associated with heavy thunderstorms, and the rotation 
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is clearly a dynamical phenomenon associated with 
convergence of air flow towards an axis, but a fully 
satisfactory theory explaining all their properties has 
nob yet been produced. 

The central plains of the United States in spring 
suffer more than anywhere else from tornadoes, 
probably because contrasts between adjacent air 
maases—in that region and season between air from 
the Gulf of Mexico and air from the Arctio north of 
America—are sharper than elsewhere and so produce 
more intense convection. ‘ 

In the British Isles destructive tornadoes are 
comparatively infrequent. An examination of pub- ` 
lished reporte showed & total of fifty-four in the 
eighty-three years from 1868 to 1950, and most of 
these caused only minor damage. However, on 
May 21, 1950, there formed over the north-west part of 
the Chilterns a tornado which was more violent than 


most of those which cause damage ın the United States. > ' 


This tornado is comprehensively described by 
Mr. H. H. Lamb in Meteorological Office Geophysical 
Memoir, No. 99*. Mr. Lamb and Mr. J. Simmonds, 
then both of the Central Forecasting Offloe, Dunstable, 
which was close to the track, made a thorough 
investigation of the tornado in the days immediately 
The tornado was first noticed near 


10 ft., which affords a rough estimate of the reduction 
of pressure as about one-third, since the height of the 
water barometer near sea-level is about 30 ft. The 
only known photograph, reproduced in the Memoir, 
of a tornado in Britam was taken by an airman at 
the R.A.F. Station at Halton as this one passed over. 

The Memoir gives & full account of the meteorol- 
ogical situation and, from the damage to trees and 
from winds recorded by anemometers a mile or 60 
from the track, of the structure of the tornado. Mr. 
Lamb pointe out that the first tornado and ite 
regenerations occurred at the openings of valleys at 
right angles to the general wind, where there would 
be an initial curving of flow to stimulate the spin. 
The sense of rotation in this instance appears to have 
been cyclonic (counterclockwise), but this is not 
always so and a tornado of anticyclonic rotation has 
since occurred in France (La Météorologie, Paris, 817 ; 
1955). 

A comparison of the observations with the theories 
of omwes of tornadoes is given. The Memoir oon- 
oludes with a note on the climatology of tornadoes 
in Brrtam which clearly exhibite the correspondence 
of areas of maxmum. frequency of both thunder- 
storms and tornadoes. 

Tt w interesting to note that on the thundery, 

afternoon of December 8, 1954, there was a 
sharp tornado to the west of London which caused 
severe damage along a line from Chiswick through 
Acton to Golders Green. A description with a radar 
"vae quer is given in the Meteorological Magamine, 

4, 820; 1955. l ; 
Potanin ın gia, MA We o E I i Red 
4 plates. (London. H.M. Stationery Office, 1087) 7s. Od, nei. 
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FOREST RESEARCH IN BRITAIN 


T is now about ten years since the Forestry Com- 

mission Research Station at Alice Holt was opened, 
and the Commission’s Research Branch, which might 
previously have been described with only slight 
exaggeration as ‘a one-man show’, was enlarged so as 
to enable it to deal more adequately with the diversity 
of problems which are encountered in the practice of 
forestry. The annual Report on Forest Research in 
Britain*, which prior to 1950, had been a modest, 
privately cjroulated document, has now become a 
publication which is essential to anyone who wishes 
to remain informed on modern developments of 
forestry technique. It reports not only the progreas 


-of work by the Commission's own research branch, 
-but algo of work carried out with the support of the 


Commismon in-university departmenta, and although 
the detailed results of most of this latter research will 
usually be published elsewhere, the report of the 
Research Branch provides a compact and often early 


summary. 

The present phase of the Commission’s research is 
éasentially one of consolidation and continuation of 
work which was started after the expansion of 1947 ; 
many new developments cannot be expected. For 
the first time, however, the soil chemist now attached 
to Alice Holt reports on his work, which has been 
largely of & preliminary and routine nature, including 
the analysis of plant tissues in addition to that of 
soils. Economics was the principal branch of forest 
research which was unrepresented during 1955—56 ; 
this deficiency has now been made good by the 
appointment of a district officer for economics 


The practice of forestry draws upon a wider ranga 
of techniques than do most comparable arts, and 
acoordingly the investigations carried out by or for 
the Commission range over subjects as diverse as the 
performance of planting machines and the biology of 

* Report on Forest Researoh for the year ended Maroh 1950. 
Forestry Commission tion. Pp. vu+172. (London. H.AL 
Stationery Office, 1057.) 6s. net. 


oribatoid mrtes. Much of the work is of a simple 
kind and is designed to decide practical details in 
technique. It is sufficient to note here with satis- 
faction that these details are being made the subject 
of thorough investigation and that many new pro- 
cedures, some of them unoonventional, are being 
explored; the impression is given that the Com- 
miseion's research staff is fully alive to the. need for 
constantly reviewing forestry technique as new 
methods become practicable and as economic oondi- 
tions change. 

It is appropriate here to direct attention to Bome 
of the research which has a wider scientific interest. 
Dr. Rishbeth’s work on the fungus Fomes annosus, 
which has already yielded such important resulta, 
has been and the Commission’s research 
branch is energetically studying ita practical implica- 
tions. The fungi Meria laricis and Keithta thujina 
are ing the subjects of intensive study at the 
Universities of Southampton gnd Nottingham re- 
spectively. Dr. Mannere's work at last seems to be 
deading the relative importance of frost and of the 
fungus T'richoscyphella in causing larch canker. 

Entomological work has been dominated by the 
pine looper moth, Bupalus pwnarius, but the larch 
sawflies and the pine weevil, Hylobius abtetis, have 
also received attention, and the discovery at many 
stations in Scotland is reported of the bark beetle 
Ips cembrae, & potentially serious pest of larch: 
The distribution of red and grey squirrels ıs 
noted. 

The application to the soil of formaln and alterna- 
tive sterilizing agente is still being studied ; it is now 
reported that the resulting stimulation of tree seed- 
lings cannot be ascribed to the destruction of fungi 
parasitic on the roots. Other investigations concern 
the use of fertilizera, a copper deficiency on heathland 
soils, and the action of mycorrhize. Dr. Murphy's 
report on the biology of oribatoid mites which lve 
in forest litter is also noteworthy. E. W. Jonns 


THE GOLGI CONTROVERSY 


By Pror. VISHWA NATH 
Department of Zoology, Panjab University, Hoshlarpur, India 


NDER the above title, J. R. Baker! has very 
ably summed up the evidence in favour of his 
now well-known view that we should concentrate on 
an. objective study of the cytoplaamic inolusions and 
discard once for all the use of the terms ‘Golgi 
apparatus’, ‘Golgi bddies’, ‘Golgi substance’, eto. He 
has marshalled his evidence under three headings : 
(a) evidence from morphology; (6) evidence from 
histochemistry ; and (c) evidence from ontogeny. 
The purpose of this communication is to scrutinize 
the evidence furnished by the school of cytology at 
Oxford in the light of our own work done in the 
Department of Zoology, Panjab University, Hoahiar- 
pur, and see if we oan arrive at some definite 
conoluaiong. 


(a) Evidence from morphology. Baker! has given 
three examples of the many different kmds of cells 
that he and his colleagues have examined. 

(i) Neurones of the thoracic ganglia of Loousta. 
Shafiq’, working on the neurones of Locusta, describes 
only two oytoplasmio inclusions, namely, (a) homo- 
geneous globules stainable in life by neutral red 
(lipochondria), and (b) filamentous and granular 
mitochondria, stamable by janus green. Shaflq? used 
the osmium and silver ‘Golgi techniques’ on the lipo- 
chondria and observed that the lipochondri& now 
reveal a black cortex and a pale medulla; and he 
méerpreted these appearances as artefacta. 

In our laboratory, Malhotra* has worked on the 
neurones of Schistocerca and Lasocotrephss, Anadenus 
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and Huowstenia, and Pheretima, respectively. Mal- 
hotira generally supporte Shafiq, but has seen and 
photomicrographed ihe duplex structure of the lipo- 
chondria under 

also in sudan b 
fore, comes to the oonclusion that the duplex 
appearances in Golgi techniques are not artefacts. It 
maybe noted thst neither Shafiq nor Malhotra 
describes a ‘Golgi network’. 

(ii) Sympathetic nerve cell of the mouse and 
rabbit. Thomas‘, Baker’ and Oasselman and Baker* 
made observations on this material and detected 
only two cytoplasmio inclusions large enough to be 
visible with the light microscope, namely, spherical 
or spheroid globules stainable with neutral red, and 
mitochondria. Thomas described the globules as 
“binary spheroids’, Baker as “Golgi elements” and 
Casselman and Baker as ‘li Thomas‘ 
also showed how the typical Golgi network ia pro- 
duced in the Mann-Kopech technique. 

In this laboratory Malhotra’ has worked on the 
ageing spinal ganglion cells of Rana tigrina and the 
spmal ganglion cells of the rabbit and He 
has confirmed the findings of the Oxford school as 
given above, and he has also shown very olearly in 
the neurones of the tadpole that the “Golgi reticulum" 
described earlier by Gatenby et al.* and Moussa and 
Benhawy* does not exist in the living cell examined 
under p trast. 

(ii) Intestinal epithelial cell of the mouse. Bakert’ 
and Caaselman™ worked on this cell Wish Golgi 
techniques there appears a complicated reticular 
object in the cell, situated near the nucleus, on the 
. side towards the free bordar of the cell. When this 
part of the cell is examined in life, or m frozen 
sections, a different picture is given. One sees 
Se ee ae ee a eee 

stance, differing chemically from the ground oyto- 
plasm, between the globules; but sinoe it is trans- 
parent and evidently of the same refractive index as 
the cytoplasm, is has not been seen in the living cell. 
To find how the Golgi reticulum is formed, oamication 
was tied. It was noticed that osmium was firsi 
deposited in or on the globules, and a life-like picture 
was thus produced. But when osmicatian is pro- 

to give the usual Golgi picture, oamium is 
also deposited in the material that Lea between the 
globules. It is this stringy deposit that forms the 
Golgi reticulum of this particular cell. Casselman” 
ee ee Deven eee 


calls of Anadenus, failed to detect any ‘Golgi net- 
works’ in this material; and in the living cell under 
phase-contrast as well as in the material pre- 
pared by Golgi techniques he could see lipid’ 
spheroids and filamentous mitochondria only. 
Chand (unpublished work) hes nob 
observed Golgi networks in the exocrine oell of the 
rab pancreas. 
(b) Evidence from . The most valu- 
E Greece cE ake I Taol a o 
to the histochemistry of the so-called Golgi bodies. 
Here again the same three cells were selected. The 
neurone of the locust was studied by Shafiq and 
Casselman”, Their purpose was +o devermine the 
chemical composition of the globules in the cyto- 
plasm on which osmium is deposited by the Golgi 
i It was concluded thas the globules con- 
sisted of phospholipid and cerebroside. 
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In this laboratory, Guraya!* has worked out the 

chemical composition of the lipid contents of the 
pigeon oocyte. The mitochondria (Ll), according to 
him, consist of fatty acids, phospholipids, tri- 
giyoerides and proteins. The so-called Golgi bodies 
of other authors consist of phospholipids and tri- 
glyoerides (L2). These last seem to give rise to the 
‘fatty yolk’ of Nath", which oonsgista of : 
cholesterol, and cholesteryl estere (L3). In addition, 
Guraya describes some lipid bodies which appear 
at the periphery of the oocyte and which oonsist of 
phospholipids and triglycerides (PL). These last do 
not seem to have any connexion with L2 and L8. 
Again, Guraya has described at & comparatively 
early stage of oocyte growth a juxta-nuclear mass of 
bodies consisting of lipoprotéins. Finally, he has 
described compound yolk bodies consisting of tri- 
glyoeridee, phospholipids, protein and possibly carbo- 
hydrates. ; 

Work on the histochemical studies of the cyto- 
plaamio inclusions in the eggs of reptiles, fishes, frog, 
cockroach, Culex, Chrotogonus and spiders being 
carried oub in our laboratory points towards the 
conclusion that there are more than one type of 
lipid bodies in an egg, and in some cases the 
‘albuminous yolk bodies’ of previous authors also 
contain large quantities of lipids of different 
types. It has become clear that there are consider- 
able differences in the detailed chemistry of the 
lipid bodies of differens eggs 

Casselman and Baker‘, ocn eni er to giallo 
neurones of the rabbit, came to the conclusion that 
the lipochondria consist of cerebroside and phospho- 
lipid. 

Oesselman!!, working on the intestinal epithelial 
cell of the mouse, showed that the lipochondria 
consisted of neutral lipid having a higher degree 
of saturation than the tmglycerides of storage 
fat. The substance in which the lipochondria 
were embedded was found to be neutral muoopoly- 
saccharide. 

(o) Evidence from ontogeny. Under this heading 
Baker! argues that there is no genetio continuity of 
the so-called Golgi bodies in successive cell genera- 
tions. He quotes Roquet’, who did not observe any 
traces of his ‘paranuclear bodies’ (Golgi bodies of 
other authors) in the spermatogonia or early primary 
spermatocytes of Hex aspersa. 

In our laboratory, we have carried out extensive 
investigations on the is of three pul- 
monate gastropods (Nath and Chopra", Nath and 
Gupta!) and have shown that the Golgi dictyosomes 
in our material are absent from spermatogonia, early 
meiosis I and early meiosis II. 

Reference may be made to Nath’ for examples of 
numerous germ cells in different animals which lack 
the Golgi appara tus. 
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homology whatsoever with the classical ‘apparato 
reticolare interno’ described by Golgi Again, i$ has 
been shown clearty that the so-called Golgi bodies do 
not have a fixed chemical ion even in the 
same cell. Lastly, the so-called Golgi bodies have no 
genetic contmuity. ; 
It seems, therefore, best bo accept the view of Dr. 
Baker—a view which has been very ably advocated 
—+that we should discard the terms ‘Golgi apparatus’, 
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‘Golgi bodies’, eto., and concentrate on an objective 
study of the cy+oplasmic inclusions in the oell. 


, Symp. Soo, Exp. Biol., 10, 1 (1957). ^ 
, Quart dero. Sei., 94, 819 (1053). 
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OF HABITAT OF MARINE FISHES 


By Pror. GEORGE WALD, PAUL K. BROWN and PATRICIA SMITH BROWN 
Blclogical Laboratories of Harvard University, Cambridge, Mass. 


T has long been known that the rods of coastal 

marine fishes contain the red visual pigment 
rhodopsin, with ita wave-length of maximum absorp- 
tion (Amax) about 500.mp1. Recently, Denton and 
Warren" have reported that several species of fish 
taken ab depths of about 500 metres (about 275 
fathoms) possess a visual pigment with Amar, about 
480 my. These workers did not extract the pigment, 
but measured ita difference spectrum in fresh retinas. 
They described ita colour as golden, and suggested 
“that it be called chrysopein, or visual gold. 

Munz’ has since extracted visual pigments from 
flahes taken at night at 280—880 fathoms, the Amex. 
of which ranged from 478 to 490 mu. Munz 
found one species in which a pigment with Amax. 


on bleaching. 
The observation that deep-sea fishes possess differ- 
ent visual pigments from shoal-water fishes prompts 




















the question, at what depth does this difference occur t 
One should scarcely expect the pigment to change 
abruptly at some specific depth; and indeed it does 
not. Fig. 1 shows the absarption spectra of visual 
Pigments extracted from a number of marine fishes 
which depths of leas than 100 fathoms, and 
from the lancet-fish, ordinarily found below 200 
fathome. The lancet-fish visual pigment has Amex. 
480 my, like the deep-sea forms described by Denton 
and Warren ; the pigments from fishes from shallower 
waters range in Amax. from 404 to 508 my. These 
and Munx'g observations make it clear that the visual 
pigmente of marine fishes exhibit a continuous 
range of Amax, between the present limits of 478 and 
503 mu. 

Our observations, though altogether too few to fix 
the relationship, suggest that within these limita a 
rough oorrelation exists between depth and the 
wave-length of maximum absorption (Amax.). Nothing 
exact can be sought in this regard, since fishes wander 
greatly in depth, and since it is already clear that a 
wide spread of Ajax, exists at all depths. Neverthel 
1b seems significant that the fishes we have examined 
that mhabit middle depths also exhibit intermediate 
values of Amax.: the cod, which i from 
5 to 75 fathoms, with Amax 400 mp; and the cumk, 
found ordinarily at 10 to 100 fathoms, with Amex. 
494 my (Fig. 1, Table 1). - 
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(Note added in proof: Since this paper waa written, 
we have examined the rosefish (Sebastes marinus 
Linnaeus) It frequents the intermediate depth- 
range of 40-175 fathoms; and the Amar. of ite visual 
pigment is 488 mp.) 

Actually, as is apparent in Fig. 1, a better basis 
than Amex. for making such comparisons is the ratio 
of the extinction at 540 mp to that at the maximum 
(Eus Emax). In such broad absorption bands it is 
difficult to specify Amar. accurately, whereas Fmar 
and Eu, can be read with precision. The possibility 
that these extinctions have been raised by contamin- 
ante can be obviated by bleaching the pigment with 
light in the presence of hydroxylamine, and using the 
changes of extinction as the measure of the visual 
pigment. 

Both Amax, and Bys/Mmax. for the fishes we have 
examined are listed m Table 1, together with aharac- 
teristic summer depth-rengee*. In Fig. 2 both indices 
are plotted agamst depth. For the reasons already 
stated, the data are altogether too to specify 
the form of this function. They are intended to do 
no more than indicate the trend of an emerging 
relationship. 

What is-the chemical basis of the displacement of 
spectrum? “Rhodopsin is formed by the combination 
of a hindered ots configuration of retinene, oalled 
neo- (11-018), with opsin ; and bleaches to a mixture 
of all-trans retinone and opan’. The visual pigmentas 
of the lancet-flsh (Amar. 480 my) and cusk (Amar. 
494 mu) exhibit the same properties. Each of these 
pigments bleaches in orange (non-isomerizing) light 
to a mixture of all-trans retinene and opein, which on 
incubation in the dark with neo-b retmene regener- 
ates the origi photosensitive pigment (Fig. 3). 
It may be concluded that al] these visual pigmenta, 
since identical m prosthetic group, owe their differ- 
ences in spectrum to the poeseasion of different 
opsins. 

It is a truism in biochemistry that each species of 
animal and plant - posseases cally different 
proteins. - All hæmoglobins have the same prosthetic 
group, ferrohæm, united with a type of protem called 
globin, which differs in every species Bo far examined. 
The hesmoglobins differ in oxygen affinity, kinetics 
of reaction, stability, absorption spectrum, and other 
properties. Indeed, the hsmoglobins of invertebrates 
differ characteristioally from those of vertebrates*. 
Yet because all these substances are ferrohmm- 





490 490 500 510 520 
Wave-length (ma) 

2 Variation of absorption spectra of rhodopans of marme 
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The rhodopsins of the lanoet-fish (Amex. 480 my) and cosk 
to mixtures of all- 


proteins which share a few general properties, it has 
proved useful to call them all hemoglobins. 

Thé rhodopsms are in a precisely parallel position. 
We define them aa a class of visual pigmenta composed 
of neo-b retinene united with a type of protein found 
in vertebrate rods, called rod opsin or sootopain. The 
Pigments found in certain invertebrate eyee—squid’, 
lobeter’—have the same prosthetic group, and 
resemble vertebrate rhodopsins so closely as to 
make it useful to call them also rhodopsins. Each 
Thodopam can be characterized specifically by the 
name of the animal which possesses it—thus cattle 
rhodopsin, squid rhodopain. Each is composed of a 
different opsin, and with this go differences in stability, 
kinetics of synthesis and -bleaching, absorption 
spectrum, and other properties. 

In accordance with this definition, we should lıke 
to oall the pigments of deep-sea fishes rhodopsins. 
Since they exhibit, as do rhodopeins generally, 
considerable variation in Amex and since they appear 
to lie at one extreme of a continuous transition from 
surface forms downward, we thmk it unfortunate to 
give them a spetial name, unleas to call them deep- 
sea fish rhodopsins. Indeed, where otherwise is 
‘thodopsin’ to end and ‘chrysopsin’ to begin ? . 

“It seems probable that the rhodopsins of marine 
fishes do not greatly transcend the limits already 
disclosed. As Denton and Warren indicate, vision 
is not possible with light penetrating from the surface - 
at depths greater than those already sampled’. 
These authors note also that the displacement of 
spectrum observed in deep-sea fishes appears to be a 
significant adaptation to the quality of light penetrat- 
ing into the sea. In ooastal waters, green light 
penetrates most effectively ; whereas in such deep 
waters as the Bea and Gulf Stream, blue 
light reaches by far the greatest depth!*. Indeed, 
Clarke, discussing some twenty years ago the inoreaa- 
ing bluenes of light with depth in the ocean, oom- 
mented, ‘These results raise the question of the 
possibility of & shift in the sensitivity of the eye of a 
deep-water fish toward the blue end of the spectrum’’®. 
This possibility has now been realized in the observa- 
tions of Denton and Warren, which open a new and 
unexpected chapter in biochemical ecology. 

This investigation was supported in part by funds 
from the Rockefeller Foundation and the Offlee of 
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Naval Research. We are indebted to the Marine 
Biological Laboratory, Woods Hole, Mass., for scup, 
butterfish and summer flounder; to the Globe Fish 
Oo. of Boston for cusk and cod; to the Lerner 
Marine Laboratory of Bimini, British West Indies, 
for barracuda; and to Mr. James Squire, of the 
Boston Office of the U.B. Fish and Wildlife Service, 
- for lancet-fish. 
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THE ARACHIN MOLECULE 


By C. W. CATER, W. E. F. NAISMITH, R. H. K. THOMSON and G. R. URE 
Fibres Division, imperia! Chemical industries, Ltd., 'Ardil' Works, Dumfnes 


HERE is considerable evidence to indicate that 

in globular protein molecules the polypeptide 
chains are folded or coiled in some specifo arrange- 
ment!. By means of end-group analysis, it is possible 
to obtain an estimate of the number of sub-units or 
individual chains in the molecule’. Branched peptide 
chains are unknown among the globular proteins. 
Detailed single-crystal studies of a limited number of 
proteins have shown the presence of parallel rods of 
high electron density in the crystal structure’. The 
rods, which were of ciroular or elliptical cross-section, 
were in close-packed array and probably correspond 
to coiled polypeptide chains in the molecular struc- 
ture. Undoubtedly, hydrogen bonds and salt linkages 
play an important part in mamtaiming the structure 
of the native protem molecule and also in holding 
the sub-unite together where these occur. 

When proteins are denatured by the action of such 
Teagents as bases, urea, guanidine compounds, eto., 
the specific, internal structure of the protein under- 
goes alteration’. The closely folded polypeptide 
chains become unfoldad in an i arrangement 
contrasting sharply with the compact native mole- 
cule. As & result of the unfoldmg, some of the reactive 
groups of the protein which were inaccessible to 
different reagents now become accessible. Denatura- 
tion usually results in radical alterations in the 
solubility and viscosity of the protein, and frequently 
in changes in molecular weight. The denatured 
molecules can usually form fibres’. The X-ray 
diagram of denatured globulins is similar to that oF 
disoriented f§-keratin (super-contracted), while on 
stretching orientation becomes more complete, the 
resulting diffraction pattern resembling that of fully 
extended p-keratin*. 

Wormell' has put forward a theory that the protein 
molecules remain globular or corpuscular even after 
denaturation. He contends that the protein molecule 
is composed of a number of polypeptide chains con- 
verging ab the centre of the oorpusole, she chains 
forming loops and folding back on themselves. In 
the denatured state, the protem is considered to be 
like the pappus of & dandelion; but, before denatura- 
tion, more like the bud. Thus, &ooording to this 
view, denaturation is merely the swelling of the 
oorpusole as & result of unfolding of the radial chains. 
No explanation 18 offered by this theory for the con- 
siderable reduction in molecular weight which fre- 
quently occurs on denaturation—for example, with 


E 


the globulin ar&chin*, which constitutes the major 
fraction of the proteins of the groundnut (Arachis 


hypogaea). 

A considerable amount of work has been reported 
on arachin, and the purpose of this communication 
is +o collect this information with other unpublished 
resulta obtained recently in these laboratories in 
order to arrive at a clearer picture of the structure 
of arachin and the changes it undergoes upon 
denaturation. 

Undenatured arachin. Johnson and Shooter’ by 
sedimentation velocity and diffusion measurements 
showed that the molecular weight of &raahin 1s 
330,000. Johnson and Goring obtained the same 
figure by light-scattering techniques. : 

The first authors, also by sedimentation and 
diffusion measurements, demonstrated that arachin 
dissociates into half-molecules of molecular weight 
about 170,000 on reducing the ionic strength of a 
solution. The position of equilibrium favoured the 
dissociated state at high pH values, but the rate 
at which equilibrium was achieved was greater 
ab lower pH values. Arachin prepared by am- 
monium sulphate precipitation is always in the 
aasociated state when the ionic strength is greeter 
than 0:2. End-group analysis by Sanger’s method! u 
has shown +hst arachin has ten or eleven N-terminal 
groups of four species (Cater, C. W., and Ure, G. R., 
unpublished work). As the e-lysine amino-groupe 
oan all be determined by the same method, presum- 
ably reaction is complete and there are ten or eleven 
peptide chains, linked by a method other than 
peptide bonds. 

Arachen half-moleoule. By means of high pH values’, 
or the influence of guanidine hydrochloride)", it is 
possible to convert arachin to a half-molecule even 
abt very high iono . The process does not 
stop at the half-moleoule stage, but further break- 
down to very slowly sedimenting material occurs. In 
the case of high pH values (sodium hydroxide), the 
formation of the half-molecule is irreversible ; but in 
the case of guanidine hydrochloride, the reaction is 
ab least partially reversible, since some of the parent 
molecule is re-formed after removal of the guanidine 
hydrochloride by dialysis. 

Diffusion measurements indicated that the low 
ionic e&ength half-molecules were more asymmetric 
than the parent molecule, the axial ratios being 
4-5 and 2:6, respectively’. This change in asymmetry 
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Table 1. 
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Protein fraction 


"Hxr-gRouP Maid o YOR ÀRACHIS AND DEXATURATIOX 
PxEODUOTS 


Free gamino-groups per per arachin 
ems mol molesuls (mol wt. — 380,000) 


N- Hare dE Glutamio 
&roup aold 

















is not confirmed by viscosity measurements, since only 
a very small increase in viscosity occurs on lowering 
the ionio strength. Similarly, only a slight rise m 
viscosity occurs on formation of the half-molecule 
via guanidine hydrochloride, part of which might be 
oaüsed by breakdown to the sub-unit stage. It is 
difficylt to reconcile these viscosity results with the 
diffumon data. 

By adjusting the pH value and ionic strength 
carefully, it is possible to isolate the half-molecule in 
a fairly pure gBéete!*. The number and nature of the 
N-terminal groups are the same as those of the 
parent molecule (Table 1). Although it cannot be 
stated definitely that the splitting of the arachin 
molecule by high pH produces the same halves as 
are produced by simpler dissociation (in view of the 
irreversibility there must be some difference in the 
reaction), yet the splitting with high pH produces no 
new N-terminal groups. Iş is nos practicable to 
determine the N-termmal residues of -moleculea 
produced at low ionio strength without causing 
association.  . 

In view of the conflicting resulte obtained by 
diffusion and viscosity regarding the relative asym- 
metry of the half-molecule, it is not poeaible to decide 
definitely whether the cleavage is longitudinal or 
transverse; ib does not, however, cub across peptide 
ohaing. 'Fhere is little evidence that the two half- 
molecules are different; they have the same sedi- 
mentation constant. Quantitatrve N-terminal estim- 
ates, resulting in odd numbers of certain species, 
suggest that they may be different. A bester 
explanation of this phenomenon, however, for which 
other evidence is available (Bee ref. 12 and unpub- 
lished work by Cater, C. W., and Ure, G. R.), is that 
two (or more) arachins exist, and these are indis- 
tinguishable in almost all physical properties. 

Sub-untt stage. In the gmple dissociation of arachin 
by lowering the ionio strength of & solution, only 
half-molecules are produced. In the case of treatment 
at high pH or by guanidine hydrochloride, however, 
the reaction does not stop at the half-moleoule stage ; 
further molecular breakdown occurs giving very 
slowly sedimenting material‘, There is no evidence 
to show that this change can be reversed. The low- 
molecular weight material is precipitated at first 
(vide infra) on removal of the alkali or guanidme salt 
by dialyms to the original conditidns of pH and ionic 
strength. No mtermediate stages are found between 
the half-moleoule and the sub-unite. The consider- 
able inóreaese in viscomty morement which acoom- 
panies the formation of the sub-unite!$!5 indicatee 
the asymmetrical character of the denatured mole- 
culeg. The extent of the viscosity increase is 
greater as the ooncentration of denaturant is 
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Unlike denaturation with guanidine salt or alkali, 
urea denaturation does not give any trace of half- 
molecules in sedimentation experiments. Arachin is 
changed directly to sub-unite*. Its apparent, there- 
fore, that the bonds holding the sub-unite together 
are not stronger than the bonds holding the half- 
molecules together with respect to resistance to urea. 
End-group analysis of the low-molecular weight . 
material produced by controlled denaturation with 
sodium hydroxide indicates a molecular weight/N- 
terminal ratio of about 30,000. This is in reasonable 
agreement with sedimentation and osmotic pressure 
measurements (Naismith, W. E. F., unpublished 
work), arid leads to the conclusion that the sub-units 
are probably single polypeptide chains. Further, the 
N-terminal residues found are quantitatively in 
agreement with those of both intact arachm and the 
half-molecule (Table 1). Clearly no peptide links have 
been broken up to this stage, although the molecular 
weight has been reduced ten- or eleven-fold. 

Assuming a molecular weight for arachin of 880,000, 
a partial specific volume of 0:72, 80 per cent hydration 
and an axial ratio of 4-8 (based on the 
Increment using Simha’s equation for prolate ellip- 
soids), the dimensions of the molecule considered as 
a prolate ellipsoid are 260 A. x 54A. From the 
viscosity increments of arachin denatured to its sub- 
unite (molecular weight 30,000) in sodium hydroxide 
(Naiamith, W. E. F., unpublished work), urea and 
guanidine hydrochloride, the dimensions shown in 
Table 2 were obtained. 


Table 2 
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In view of the fact that in no cage ia the length of 
the sub-unit as great as that of the parent molecule, 
it is probable that the separation of the sub-units 
which occurs on denaturation is accompanied by some 
degree of unfolding of the molecule, the extent of 
this unfolding depending on the nature and concen- 
tration of the denaturant. 

Further breakdown of sub-uniis. When. arachin 

is exposed to the action of urea and then dialysed 
Muse pue a Cup Qo eee 
soluble, to remove the denaturant, precipitation 
of the denatured material occurs, the proportion 
of precipitate increasing with time as denaturation 
proceeds. . The precipitate ‘contains nothmg of 
higher molecular weight than sub-unite. A max- 
mum of insoluble material is reached, after whioh 
solubilization occurs progressively until no pre- 
orpitebion is found after prolonged exposure (for 

le, 500 hr. in 4.7 M urea at an ionic strength 
of 0-15). Similar results have been observed with 
sodium hydroxide. Measurements of osmotic 
Pressure show & progressive decrease in average 
molecular weight with solubilization to about 
20,000, until solute penetration of the oamometer 
membrane occurs. At the same time the viscosity 
decreases and the molecular weight/N-terminal 
ratio falls, both m alkaline and urea systems, to 
a value of 16,000-17,000. Thus, only at thus late . 
stage in the course of denaturation, peptide lmks 
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seem to be broken and new N-terminal residues 

(see Table 1). It is a reflexion on the specificity 
of the entire system that very little random splitting 
occurs, and the new N-terminal residues are increased 
quantities of three of the four residues found in 
native arachin, in spite of the fact that these par- 
ticular residues are not notably abundant in arachin. 

With guanidine hydrochloride denaturation, the 
resolubilization phenomenon does nob oocur*. Appar- 
ently the gub-unite are the ultimate products of the 
action of the guanidine galt. In no case, whether 
guanidine salta, alkali or urea are employed, is there 
at any time complete insolubilization during denatura- 
tion. This may indicate that a small part of the 
molecule is easentially different from the rest in that 
it never becomes insolubilized on denaturation. 

The nature of the bonds between the half-molecules 
and the sub-unibs is not known. Labile tide links 
are not involved ; but salt-linka, hydrogen bonds and 
possibly disulphide links are involved!. The difference 
in the behaviour of half-molecules in urea solution 
compared with other suggests that there is 
more hydrogen-bond character in the bonds between 
sub-units than in the bonds between half-molecules. 
The latter may have more of a salt-like character, in 
Ble reuse ok ductor dicii ol _The 
role of cystine has not been sati 
Oxidation of the di 
methods mvolves some 
to attain completely. Alkaline denaturation involves 
the destruction of most of the cystine in the protein. 
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It seams probable, then, that arachin oonsista of 
two bundles of about five sub-unite. The two halves 
are joined by very weak linke. The sub-unita are 

chains, folded in the native protein and half. 
mo. e, which may be reasonably parallel as in 
other globular proteins. They are linked in a fashion 
which not only necessitates that all of them are 
liberated simultaneously, but also that they become 
free to unfold at the same time. At this stage, and 


not before, the protein can form fibres*, 
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SOME RECENT ADVANCES IN THE IDENTIFICATION OF 
LEUCO-ANTHOCYANINS AND THE CHEMISTRY OF 
CONDENSED TANNINS 


By Dr DAVID G. ROUX 
Leather Industries Research institute, Rhodes MOOR: Grahamstown, South Africa 


INOE the first recognition of leuco-anthocyanins 

and ther wide distribution by the Robinsons}, 
the method of recognizing this general class of com- 
pounds has i considerably with the use of 
paper chromatography. Bate-Smith’ was the first 
to use this technique for identifymg the antho- 
cyanidins formed from leuco-anthocyanins conforming 
mamly to the delphinidin and cyanidin types, and I 
have recently extended’ the method to inolude the 


recognition of and also of 
2: 8-dibydroflavonols, with different patterns of 
hydroxylation. 

Bate-Smith's (loo. ott.) conditions of generation of 


the anthocyanidins from plant tissues by heating on 
a water-bath with 2 N hydrochloric acid, although 
entirely satisfactory for illustrating the remarkably 
widespread distribution of the leuco-compounds, is 
leas suitable for certain plant extracts. Thus, in the 
presence of an excees of other flavonoid polyphenols, 
simultaneous formation of phlobaphene occurs, and 
the red colour of the anthoocyanidin formed is nob 
only partly or wholly obscured im solution, but is 
also often difficult to detect on paper chromatograms 
due to interference caused by a brown phlobaphene 
streak. Improved conditions for generating antho- 


eyanidins from such plant extracts were developed 
by Pigman et al.‘ by using hydrochloric acid in wet 

1»o-propanol solution under pressure. At present this 
represents the most satisfactory method, as formation 
of phlobaphene in the presence of hydrochloric 
acid appears to be kept at a minimum due to 
the limited saoccessibility of oxygen, and the best 
conditions for formation of anthocyanidin are 
maintained. 

A new step has now been taken which renders 
possible the direct and easy recognition of leuoo- 
anthocyanins, and whisk ax excellently supplemented 
the use of the above methods. This involves the use of 
toluene-para-sulphonio acid as chromogenio reagent 
in conjunction with two-dimensional paper chromato- 
graphy run under specific conditions. The plant 
extract under investigation is spotted on to a two- 
way paper sheet and the chromatogram developed in 
water-saturated sec.-butanol or butanol/acetic acid/ 
water (4: 1:5) for direction 1, and water only, or 
preferably aqueous 2 per cent acetic acid’, in direction 
2. After final drying, the chromatograms are evenly 

sprayed with 3 per cent toluene-p-sulphonio acid in 
ethanol, and heated at 108? C., usually for 5-10 min., 
until colour development occurs. 
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Leuco-anthocyanins of unknown and probably 
complex structure, usually of low to medium Ry in 
direction 1 and of low Ep in direction 2, give red 
colorations. -Flavan-8 : 4-diols (for example, 7,8,8/,4'- 
tetrahydroxyflavan-3 : 4-diol*, 7,3’,4’,5’-tetrahydroxy- 
flavan-8 ; 4-diol’,  5,7,8/,4'-betrahydroxyflavan-8 : 4- 
diol* and 7,9'/,4'-trihydroxyfílavan-8 : 4-diol?) of low 
to medium Ry in direction 1 and medium Ep in 
direction 2 (see Table 1) give pink to scarlet spota, 
depending on the anthooyanidin formed. Flavones 
and fiavonols, due to their planar structure^!*, do 
not migrate in direction 2 with water as developmg 
agent and are often visible in ordinary or in ultra- 
Yiolet light on the starting line; but 2: 8-dihydro- 
flávonols (for example, dihydrorobinetin, dihydro- 
fisetin (fustin) and dihydroqueroetin (taxifolin) ) 
migrate in direction 2 and develop from colourless 
into yellow fluorescent spots visible under ultra- 
violet light due to their conversion into the ocorre- 

ing flavonols under the acid conditions". Taxi- 
folin eventually assumes a brownish colour under 
ultra-violet light. Oatechins (for example, d-gallo- 
catechin, d-catechin and dl-epi-7,3’,4’-trihydroxy- 
fl&van-8-ol*) develop prominent brown spots in 
visible light, which appear deep blue-mauve under 
ultra-violes light. Monomeric polyhydrio phenols 
give yellow (resorcinol), blue (catechol) or reddish 
spots (phlorogiucinol) due to their reaction wrth 
glucose resulting from acid hydrolysis of the paper. 
This simple spray-reagent is therefore excellent for 
diagnostic use, i ly in the flavonoid fleld, 
where the identification of leuco-anthocyanins has 
excited much interest recently. 

_In order to illustrate the use of the method the 
following materials were examined. A two-way 
chromatogram of the methanolic extract of the heart- 
wood of Acacia melancaylon sprayed with toluene-p- 
sulphonic acid reagent develops two leuco-compounds 
in close proximity, in approximately equimolecular 
concentration, having the same shade of red (max. = 
540 my), and giving similar blue colorations (Amex == 
590 mu) with aluminium sulphate (compare Table 2). 
Thase differ in Ry in direction 1 (see Table 1), and 
by analogy to the work of Roberts" on the catechins 
this that geometrical isomers are present in 
the ous melacacidin (7,8,38’,4’-tetrahydroxy- 
flavan-8 : 4-diol) identified by King and Bottomley*. 

Similarly, æa two-way chromatogram of the 
methanolic extract of thé heartwood of Acaoa 
mollissima (black wattle) develops a light pink spot 
(Qnar. = 525 mu) plus a faint pink ‘cloud’ trailing in 
advance in direction 1. These re t the com- 
pound 1,3’,4’-tetrahydroxy-flavan-3 : 4-diol recently 
characterized by Keppler’. This monomeric leuoo- 
compound 1s algo present in the heartwoods of Acacia 
deourrens (green wattle), Acacia dealbata (silver 
wattle) and Acacia pyonantha (golden wattle). 

To examine the scope of the method in dealing with 
unknown materials, eight different hardwoods com- 


Table 1. Rr VALUES OF FLAYAN-3 : 4-DIOLS 














* Run butanol/acetis acid/water and water only, respectively 
(Swain, T. Tetvaio eom mitdostiox), 
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Table(£. ABSORPTION MAXIMA OF ANTHOOYANIDINS TER 
ALUMINIUM COMPLEXBS EXAMINED ON PAPER ORROMATOQRLEE 











large 
flavyitum chloride, with iis two of vicinal hydroxy 
first recorded by Bottomley 22). "n 


monly used for flooring purposes in South Africa 
were examined as above. Two of these, African rose- 


plurijuga) and messands (Hryihrophloum guineense) 
as continuous broed red streaks covering a relatively 
large area. Brown and yellow spots developed on 
various chromatograms, and in one instanoe, Burma 
teak (T'ectona grandis), the major constituent devel- 
oped a pale blue coloration. 

More specifically, these methods were applied +o 
chromatograms of black wattle (from the bark of 
Acacia mollissima) and quebracho (from the heart- ' 
wood of Schinopsis balansas) extracts, both used 
extensively for commercial tannage. The method of 
Pigman e al.‘, and more diagnostically the toluene- 
p-sulphonio acid spray, both indicate the presence of 
leuco-anthocyaning in relatively high concentration 
in each extract. This contraste with tho findings of 
King and White!*, who olaimed the absence of 
leuco-anthooyaning from these extracta. 

In the case of quebracho, the monomeric leuoo- 
fisetinidin 7,3’,4’-trihydroxy-flavan-3 : 4diol** has 
ppüe«i dulce iti ipud Le 

paper tography, although the extract as a 
whole yields fisetindm*. On heating a two-way 
chromatogram. of quebracho extract, sprayed with 
toluene-p-sulphonic acid, an intense pink coloration 
aluminium sulphate develops in the lower Ry region. 
Fractionation of the extract further confirmed that 
these were leuoco-fisetinidins of lower Ry (mainly 
concentrated at Ry = 0-21, 0-25, 0-28) than the 
above monomeric flavan-3:4diol (Ry = 0-49) in 
the water direction. They are represented as a broad 
pink bend leading to the origin and ooinciding 
exactly in distribution with those main polyphenolic 
constituents of the extract which have strong reducing 
properties. Although the synthetic catechin, dl-epi- 
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1,8',4'-trihydroxy-filsvan-8-ol regarded by Freuden- 
berg and Maitland!* as a probable ‘precursor’ of 
quebracho extract, was similarly found not present 
in the extract in any appreciable proportion, ‘the fore- 
going work confirms their concept of the flavonoid 
nature of the constituents, and also shows that the 
pattern of phenolic hydroxylation of a large per- 
centage of the polyphenols 18 identical to that of the 
synthetic ‘quebracho-catechin’. 

For black wattle extract, areas corresponding to 
the major polyphenolic constituents A, A, O and E 
and the low Ep trail (see ref. 17) give an intense 
scarlet coloration with toluene-p-sulphonic acid spray, 
while constituents B and O develop brown colorations. 
This reaffirms evidence obtained by lsboriously 
fractionating the exceptionally complex polyphenolic 
mixture and studying the reaction of each fraction 
by using the method of Pigman e£ al.*.' 

Robinetindm, or  3,7,8’,4’,6’ - pentahydroxy - 
flavylium chloride’ (Amax = 582 mg), has now been 
developed in relatively high proportion from black 
watile oonstibuents A, OC and E and ın minor 
concentration from constituent A. Fisetinidin 
(Amar. = 624 mu) also forms m relatively high 
proportion from constituent A,, and & prominent 
orange-ooloured compound (Amax. = 470 mg) with 
the same Ry as synthetic 3,7,4’-flavylium chlor- 
ide (Amex. = 485 my) resulta simultaneously from 
each of the constituents A, O and E. Similar, 
if not identical leuco-&nthooyanins, yielding robin- 
etinidin, fisetiniidin and the unidentified pigment, are 
. present in green (4. decurrens), silver (A. dealbaia) 
and golden (4. pyonantha) wattle bark extracts. This 
representa the first occasion on which the presence 
of a leuco-robinetinidin has been demonstrated in 
Nature, and the proportions of robinetinidin and 
fisetinidin generated correspond to those of tri- 
methoxygalio and veratric acids obteied from 
improved conditions of permanganate oxidation of 
methylated wattle tannins’. 


The leuoo-robine&inidins and leuco-fisetinidin of ` 


black wattle extract have much lower Ry values in 
the water direction than their established monomario 
flavan-8 : 4-diol counterparts (compare Tables 1 and 3). 

This suggests the possibility that the leuoo- 
anthocyanins present in wattle extract may possess 
& greater degree of structural complexity than the 
corresponding monomers, although the flavonoid 
structure obviously remams intact.  Hvelyn!* has 
shown that the mobile fraction of wattle extract, 
also containing a low proportion of d-catechin and 
possibly d-gallocatechin!’, has a molecular weight of 
620, reflecting a dimeric structure for the majority 
of flavonoid compounds present. 

Furthermore, those polyphenols of wattle extract 
which remain completely immobile in water on 
cellulose sheets form the Bame anthocyanidins, for 
example, robinstinidin (high proportion) and flsetmidin 
(low proportion), as the mobile leuco-anthooyanins. 


Table $. Rr VALUES OF BLACK WATTLE LEUOO-ANTHOCYAMIKS AND 
ANTHOOYANID 








THAM INS FORMED FROM RACH OONSTITUNNT 
Black wattle | Water-saturated 2 per oent Anthosyanidin 
oonsti tient sec. -butanol acetic acid generated 
E 0 38 021 bineiinidtn 
[^] 0 49 0 22 Robinetinidin 
A, 0 55 026 dim 
Fisetinidin 
A 0-58 0:29 Robtnetinidtn 
(trace) 
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This very low Ry fraction must be polymeric, as the 
average molecular weight of the total polyphenolic 
wattle fraction is® about 1,270. The simple unita of 
the extract, therefore, undergo biochemical oon- 
densation to form higher molecular-weight polymers, 
which are present even in the youngest barks which 
may be stripped from Acacta mollissima™. 

These immobile leuco-anthocyanins and also the 
low Ry leuco-anthocyanins A, C and E of black 
wattle extract have high affinity for collagen in 


as true tannins. MS 

As toluene-p-sulphonie acid has replaced hydro- 
chlorio &oid* in the vanllin-hydroohlorio acid 
chromatographic sprey reagent for phlorogluomol and 
for detecting phlorogluemol nuclei in flavonoid 
structures, it is evident from the “above work that 
the pik-mauve colour developed by the vanillin- 
toluene-p-sulphonio acid reagent is not specific for 
phloroglueinol] nuclei in extracts where leuco- 
anthocyanins are present. 

Although the colorations produced by toluene- 
p-sulphonic acid spray are not specific in all instances 
(for example, the pink developed with phlorogiusinol), 
ita use, with adequate experience, is nevertheless a 
powerful tool in locating flavonoid compounds of 
specific structure. Its application in the work out- 
lined above has reflected on the phlobephene-leuoo- 
anthocyanin—tannm relationship; on Freudenberg’s 
concept of a catechin-‘precursor’ for quebracho- 
extracts"; on the presence of new leuco-antho- 
cyanins in extracts used for commercial tannage ; on 
the i of flavan-8:4-diolg, and on 
their distribution in Nature. 

Thanks are due to Mr. 8. P. Sherry, Wattle 
Research Institute, Pietermaritzburg, for authentic 
heartwoods of black, green and silver wattles ; also 
to the Director of Forestry, Forest Products Institute, 
Pretoria, for information regarding the, botanical 
identaty of hardwoods. I acknowledge the annual 
grant of the South African Wattle Growers’ Union to 
the Leather Industries Research Institute. 
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LETTERS TO THE EDITORS 
The Editors do not hold ihemselees responsible 
for opinions expressed by iheir correspondents. 
No notice te taken of anonymous communications. 

The Clock Paradox in Relativity 


Ix the course of reasoning on this subject with 
some of my more recalcitrant friends, I have come 


` across a numerical example which I think makes the 


matter easier to follow than would any mathematical 
formule, and perhaps this might mterest some 
readers of Nature. 

There is no doubt whatever that the 
theory of relativity is a complete’ and self-consistent 
theory (at any rate up to a range of knowledge far 
beyond the present matter), and it quite definitely 
implies that a speoe-traveller will return from his 
journey younger than his stay-at-home twin brother. 
We all of us have an instmotive resistance against 
this idea, but it has got to be ag an essential 
part of the theory. If Prof. H. Dingle should be 
correct in his disagreement, it would destroy the 
whole of relativity theory as it stands at present. 

Some have found a further difficulty in under- 
away from each other, each sees the occurrences on 
the other slowed down acoordmg to the Doppler 
effect, and relativity requires that they should both 
appear to be slowed down to exsotly the same degree. 
Thus if there are clook-dials on each body visible 
from the other, both will appear to be losing time 
at the same rate. Oonversely, the clocks will appear 
to be gaining equally as they approach one another 
again. Atb first sight this might seem to suggest that 
thero is an exact symmetry between the two bodies, so 
that the clock of neither ought in the end to record 
8 time behind that of the other. The present example 
will show how this argument fails. 

In order to see how a time-difference will arise, 
it suffloes to take the case of special relativity with- 
out complications from gravitation. Two space-ships, 
S, and S,, are floating together in free space. By 
firing a rocket S, goes off to a distant star, and on 
arrival there he fires a stronger rocket so as to reverse 
hig, motion, and finally by means of a third rocket 
he checks his speed Bo as to come to rest along- 
side S, who has stayed quietly at home all the 
time. Then they compare their experiences. The 
reunion of the two ships is an essential of the pro- 
céedings, because it i$ only through ib that the 
well-known difficulties about trme-in-other-places are 
avoided. f 

The work is to be so arranged thas it can be done 
by ordinary ships’ navigators, and does not require 
the presence in the crews of anyone cognizant of the 
mysteries of time-in-other-places. To achieve this, 
I suppose that the two ships are equipped with 
identical cæsium clocks, which are geared so as to 
strike the hours. On the stroke of every hour each 
ship sends out a flash of light. These flashes are 
ee a ee 
logged against the hour strokes of ite own 
Finally the two logs will be compared. 

In the first place it must be noted that S,'s clock 
may behave irregularly during the short tme of 
his three accelerations. This trouble can be avoided 
by instructing him to switch the clock off before 
firing his roakete, and only to start 1b again when 
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he has got/up to a uniform speed, which he can 
recognize fróm the fact that he will no longer be 
pressed. agajnst one wall of his ship. The total of 
his time will be affected by this error, but it will 
be to the same extent whether he is going to the 
Andromeda Nebula, or merely to Mars. Since the 
time that is the subject under dispute is proportional 
to the total time of his absence, this direct effect of 
acceleration can be disregarded. 

I choose as the velocity of S,s travel v = $o, 
because in this special oase there are no tiresome 
irrationalities to consider. I take the star to be 4 
light-years away from S, The journey there and - 
back. will therefore take 10 years according to S.. 
Immediately after the start each will observe the 
other's flashes slowed down by the Doppler effoot. 
The formula for this in- relativity theory is 
7 (0 + )/(o — v), which in the present case gives 

8. That is to say, each navigator will log 
the other's flashes at a rate of one every three hours 
of his own clock’s time. Conversely, when they are 
nearing one another again, each will log the other’s 
flashes at & rate of three an hour. 

So far everything is perfectly symmetrical between 
the ships, but the question arises, for each ship 
respectively, how soon the slow flashes will 
over into fast ones. First take the case of S,. During 
his outward journey he will get slow flashes, but 
when he ‘reverses direction at the star, they will 
suddenly change to fast ones. Whatever his clock 
shows at this time it is certainly just half what it 
will show when he geta home. Thus for half the 
journey ho ‘will got flashes at a rate of 3 per hour, 


and for the other half at a rate of 8 per hour. The 
average for the whole journey will thus be at a rate 


ag +8) =Ë per hour. During this time S, will 
"have sent out 10 years’ worth of flashes, and go in: 
the end 9,'s clock will record È x 10 — 0 years, 


which, of course, he can verify directly from his 
detailed log. 

S,8 log will be quite different. He will start with 
slow flashes and end with fast ones, but the change- 
over is determined by S,’s reversal, which is occurring 
4 light years away from him. Consequently, he will 
get slow flashes for 5 + 4 = 9 years, and therefore 
fast flashes for only. 1 year. The total number he 


1 
will count is 5 X 9+ 8x1 — 6 years’ worth. His nine 


years of slow flashes and one of fast are in marked 
contrast with S,'s experience of three years of each. 
Thus when the navigators compere their logs together 
they will be completely different, but both will agree 
that S,'s clock went for ten years and S,'s for only aux. 

It may be that S, will suggees that for some reason’ 
BS,'s olook was going slow during the motion, but S, 
wil point out that there was no aign of anythmg 
wrong with it, and that anyhow his heart-beat and 
other bodily functions matched the rate of his olook, 
and he may even direct attention to the fact ` 
that his forehead is perceptibly leas wrinkled than 
that of his twin brother. In fact—as the relativiss 
knows—he 1s now actually four years younger than 
his brother. - 

In giving this example, I have assumed S, at rest 
for the sake of simplicity, but 16 is not hard to verify 


^ NI 
"1 -. 
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. that the two logs will be exactly the same 3f a uniform 
motion of any amount is on the system. 
However, to show this. would go beyond tHe scope 
of this communication. ‘ ae 


No, amos 


C. G. DARWIN 
Newnham Grange, 
Oambridge. 
Bept. 80. 


X-Ray Study of Scarbroite 


VERNON, in 1820!, first described scarbroite as a 
soft white aluminous subetanoe filling veins in a 
sandstone occurring on the Scarborough coast, but 
did not give properties sufficiently distinctive to 
identify the mineral with oertainty. Since then, few 
reporta on it have been published, although the 
American Petroleum Institute Research Project 
No. 49 on olay minerals! lista the substance, and 
surmises that it consista of a mixture of clays. We 
bave examined similar material from the same 
locality and environment, and conclude that it is 
identical with Vernon's scarbroite, but a preliminary 
X-ray study provides evidence that it existe as a 
mineral in its own right. 

Our specimens were obtained from vertical fissures 
in the sandstone in South Bay, Scarborough, and in 
appearance are white, fine-grained and compact, but 
quite soft and in many cases damp and easily 
erumbled. Spectrographic and chemical] analyses 
show that the principal constituent is aluminium, 
with only traces of other ions: while silica is cer- 
tainly present, X-ray photographs show that ib must 
be largely in the form of free quartz. Although a 
fall quantitative analysis remains to be carried out, 
it seems likely, therefore, that the material is a highly 
hydrated aluminium oxide. The specific gravity is 
approximately 1-85 and the mean refractive index 
1-500; the material does not yield single crystals 
largo -enough for other optical measurements. 

Scarbroite is sufficiently fine-grained in ite natural 
state to give continuous X-ray powder lines which 
are even fairly diffuse on some photographs. An 
X-ray powder pattern of a typical n is given 
in Table 1, the pho being with mono- 
-radiation on a Quinier-type 
transmission camera of effective diameter 22-9 am. 
The intensities are estimated visually. 


Table 1. INTENSITIES, 7, AND Latrion Spactwas, d, OF X-Ray 
REFLAXIONS FROM SOARHEOTTE 
I € (A) I € (A.) I 4 (4.) 
100) B-64 5 3-93 4 2-496 
6 8 30 7 3-71 6 2-443 
7 6-52 6 3-48 2 2-303 
7 5-97 4 325 6 2-260 
4 5-72 2 3:17 2 2-322 
4 5-61 1 3-08 7 2-319 
6 5-00 4 3 03 5 2:148 
4 4:80 3 801 4 2-129 
7 471 5 2-063 8 2 070 
6 4 44 1 2 800 5 1091 
3 437 6 2 816 40) 1-822 
8 4-3 10) 2 761 4 1-024 
6 40 2-702 7 14450 
4 415 4 2 019 80) 1 450 
5 3 96 4 2-554 
@) = broad 
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a= 84-5 A. and o = 17:8 A., the 8-64 A. reflexion 
being 0002. 

Specimens heated to 120? O. for two days in air or 
dehydrated over phosphorus de for three 
weeks show minor changes in powder patterns 
which can be interpreted as due to & amall reduction 
in the c-axs. On heating to 1307-140? O. in air for 
several days, a completely different pattern is 
obtained which again can be indexed on the basis 
A Pra er cell with a = 81:0A., o = 12:8 A. 
Heating to higher temperatures causes the X-ray 
reflexions to become more diffuse and ely 
fainter, while the o-axis shrinks considerably, the 
lowest recorded value being 11:8 A. at 228° O. At 
temperatures higher than this, heating for two days 
or more causes the crystallites to break down oom- 
pletely, no X-ray powder pattern being obtained. 
At 900° C. & very diffuse pattern of Y-Al,0, emerges. 

Further study of the mineral 1s in progress. 

W. J. Durro 
J. GOODYEAR 
Physics Department, 
The University, 
Hul. 
1 Vernon, W. V., Pkil. Meg., 5, 178 (1889) 
aes eed oa rr adir iet ee Toe Reference Clay 
Minerals (Gotumb!s, University, New York, 1961). 


Velocity of Compressional Waves for a 
Stratigraphic Profile of Chalk at Flam- 
borough, Yorkshire 


A LABORATORY determination has been made of 
the velocity of compressional waves 1n & stratigraphic 
section of the Chalk at Flamborough, Yorkshire. The 
Chalk ranges from Cenomanian to Senonian in age, 
and a thickness of about 878 metres is sean in the 
fine exposures around Flamborough Head!. Thirty 
samples were collected, at twelve stations distmbuted 
throughout the section, representative samples being 
chosen st each station. These were kept moist after 
collection and the very small amount of included air 
removed by saturation in a vacuum. The velocity 
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Stratigraphic height above red Chalk (metres) 
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Velocity of compressional waves (km. jses ) 


Fig. 1. Theveloolty or oasional waves for a stratigraphio 


978 . M 
measurements were made on the fresh rock samples 
at room tem and pressure. 

The results of these determinations and the strati- 
graphic level above basal (red) Chalk are shown 
graphically in Fig. 1. At the bottom of the section 
the velocity of compressional waves reaches almost 
5 km/sec., while at the top it is a little more than 


A. H. rema 
National Institute of Oceanography, 
W > 
Godalming, Surrey 
June 27 


A Simple Method of determining 
Ultrasonic Velocities In Rocks 


ide and Burton}. 
beam of ultrasonic waves strikes the rock section 
immersed in a liquid at right angles to ita axis of 
rotation, and the critical angles O4 and 0, for total 
reflexion of the longitudmal and transverse waves 
set-up in the section are determined experimentally. 
Knowing the velocity of ultrasonic waves V in the 
liquid, the velocities of longitudinal and transverse 
velocities Vg and V, in the rock section are determined 
by using the familiar relations, 


Ve = Visin a; V, = Visin 6, 


The experimental arrangement consists of a 24-in. 
brass ultrasonio cell having two holes of 4 in. diameter 
on two opposite faces. Two identical silvered 
X-out plates of lj in. diameter and 1-1 Mo./sec. 
fundamental frequency are clamped against the holes 
from outside and serve as sender and receiver 
crystals. They are completely shielded by metal 
enclosures having provisions for making connexions 
to the crystals by shielded cables. One of the arystals 
which serves as the ultrasonic generator is connected 
to a completely shielded variable frequency oscillator 
giving a radio-frequency output of 150 volte while 
the other is connected across the input of a sensitive 
vacuum tube voltmeter. The silvered surfaces of the 
crystals which are kept pressed against the brass cell 
are at ground potential and serve effectively as shields 
preventing direct pick-up of the oscillator voltage by 
the voltmeter. cell is filled with water or any 
other liquid and the oscillator is tuned to the fanda- 
ee ee ee 
maximum deflexion in the voltmeter. The rock 
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* Coated with oollodion. f Tank liquid o&rbon tetrachloride. . 


section, which is in the form of & rectangular plate 
of approximate dimensions 2 in. x lj in. x 1/5 in., 
is clamped to a slow-motion rotation’ arrangement 
having a gear reduction ratio of 50 : 1 and is immersed 
vertically in the liquid in the oell so that it interoepte 
the direct ultrasonic beam from the transmitter +o 
the receiver. Hach division of the vernier soale of 
the rotation + corresponds to an angle of 
rotation of 4:3’. A levelling arrangement is pro- 
vided so as to adjust the axis of rotation of the section 
to be perpendicular to the direction of propagation 
of the ultra-sonio waves. By noting the four positions 
showing sharp dip in transmission energy on either 
side of normal incidence, the values of 6g and 0, are 

experimentally determined and the velocities are 
calculated in the usual manner. The. method was 
first tested by determining velocities of sound 
propagation in some common metals. Sound vel- 


- Ooitieg in some difficult types of Indian rock materials, 


some of which are porous and water absorbing, were 
determined by this method after giving a coating of 
oollodion film, and the values are presented in Table 1. 
Check measurements on glass and metal plates have 
shown that the values are nob affected by the thin 
film of oollodion. 

Ultrasonic velocities for moet of these rocks have 
nob been determined before. It is interesting to note 
that in some of the materials like chalk and kaolin, 
for which transverse sound velocity is nearly as low 
as that of water, carbon tetrachloride has to be used 
as the tank liquid in order to ensure that the critical 
angle is not olose to 90°. 

The method presented here has the unique ad- 
vantage, particularly for the determination of elastic 
constants of rooks, of being most simple, rapid and 
sufficiently accurate. There is no difficulty either in 
the preparation of the specimen as the thickness 
need not be uniform. 


1 Bohnelder, W. O., and Burton, O. J., J. App. Phys., 80, 48 (1949). 


Chemical Shifts in C4H,7 and C;H;* lons : 
the Free Electron Model 


Ix an earlier communication!, the classical free 
electron model proposed by Pople* was modified and 
stas. ee ea of the nuclear 

resonance spectra of hydrocarbons containing six- 
membered aromatic rings. It waa then noted that 
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resule on a five-membered aromatic ring did not 
ábpdar id be i Good! agrement mh us decies 
We now wish to complete data on the aromatic 
systems O,H, and C,H,* (cyolopentedienide ion and 


No. 4593 


these two species is generally &ooepted'-!. 
BB MU ND E O 
furan was from 


sodium sand icd freshly distilled tetrahydrofuran, 
using methods previously described’. The proton 
resonance spectrum was observed on a Varian Model 
V—4300 B high-resolution spectrometer. By making 
successive dilutions of the stook solution (oonoen- 


of the C,H,— ion were extrapolated to infinite dilution’. 
Since the ‘ideality’ of tetrahydrofuran as & solvent 
for chemical shift measurements is uncertain, we 
endeavoured to make measurements in other solvents 
such as dimethyloellosolve and dioxane. These 
attempts were unsucceesful, owing to insufficient 
solubility of the sodium cyclopentadienide. Bicyclo 
[2.2.1Jhepta-2,5-diene (Shell Chemical Oo.) was 
isomerized by y pededge vag. Ba MAT pipe 
ab 485° O. The products were condensed and 

tionated through a sixty-plate column to isolate 
cycloheptatriene (tropylidene) from toluene in about 
70 per cent yield. This was further purifled by 
fractionating in a spmning-band column at reduced 


preesure until a cut of very pure tropylidene (a1? = 
1-5200) was obtained. Tropylium bromide was then 
from this es desaribed by Doering and 
x’. Its spectrum was measured and extrapolated 
(as above) in both aqueous and methanol solutions 
to which sufficient hydrogen bromide (about 0-002 M) 
had been added to suppress hydrolysis. The results 
are given in Table 1. In both cases the chemical 
shifts are relative +0 pure water at 25° O. and we use 
the same sign convention as in ref. 1. 


Table 1. OHEXIOAL SHIFTS (UN PANTS PER MILIJON) VERSUS PUER WATER 











(D ta uen Or ar OH,0H in meihanal adidtión: 


It is evident that the observed differences are much 
more extreme than the calculated ones, although they 
do agree in sign. - The are too large to 
be explained by solvent effecta, as shown by footnote 
(b) in Table 1, and also by the fact that the benzene 
ahifb in tetrahydrofuran is +2-88. We conclude 
that, while the affect of the free electrons is probably 
present, there are other contributing factors which 
have to do with differences m electron density at the 
protons. We have attempted an empirical assess- 
- ment of the effects of changing the C—C—H bond 
angle by measuring chemioal shifts at infinite dilution 
in a series of cyclic mono-olefins, but without notable 
success as yet. We do not think it desirable to 
speculate further at this time, except to remark that 
the electron distribution in these systems is 
undoubtedly affected by the differences in overall 
charge. The Pauling ''electroneutrality principle”! 
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Study of Birueture", 1 (Desoer, Litge, 1947). 
Formation of Liesegang-like Rings by 
Metal lons and Chelating or Complexing 
Agents 
ee RE eee cr 

that Liesegang-like rings of growth and inhibition of 
growth of bacteria were produced around filter paper 
disks in inoculated agar media when a chelating 
agent was dissolved in the agar and a metal ion was 
applied on the disk!. The formation of as many as six 
concentric and alternate rings of growth and absence 
of growth was ascribed to the presence or absence of 
*oxio mixtures of chelating agente, metal chelates and 
free metal ions in the areas of the rings. These areas of 
interaction were invisible and apparent only through 
the biological response of the micro-organisms. 
We have now obtained rings of chemical interactions 
which are visible. This has been achieved pri 
by increasing the concentration of the chelating or 
complexing agent and selecting an agent which had 
the optrmum chromogenic properties, solubilities and 
degrees of dissociations of the complexes with two 
different metal ions.  Dithirone (diphenylthiocarb- 
ee a ar a rens ur 
suitable 


The tal conditions were similar in most 
respects to those employed for the bactoriological 
studies!. Appropriate amounts of the dithizone solu- 
tion, metal salta, buffer, any other reagents under 
study and water were added to tubes containing 
20 ml. of warm (50—55? O.) 1-7 per cent agar (“Bacto- 
Agar’, Difoo Laboratories). The contents of the tubes 
were then rapidly mixed and poured into Petri 
drshes. The agar (1-5 per oent) was allowed to 
harden and filter paper disks (8 mm. in diameter) 
were placed on the surface of the agar. Fifty ul. of 
the desired metal-ion/buffer mixture were then placed 
on the disks. The agar dishes were placed in & 
refrigerator (2? C.) and periodically inspected for the 


- 3 
ee 
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formation of rings in the agar. Representative dishes 
were photographed for permanent records. 

Formation of multiple rings was achieved around 
disks containing copper (360 p.p.m. copper as the 
chloride in & buffer mixture of 0-012 M sodium phos- 
phate and 0-012 M sodium citrate at pH 7-9) on agar 
containing the same buffer plus 12-5 p.p.m. dithizone 
and 0-2 p.p.m. zine as the chloride. The rings were 
similar to Li rings in that there were different 
coloured rings with various degrees of precipitation, 

with colourless and clear rings. The colours 
varied from. the light purple background of the zine 
dithizonate in the agar to several shades of dark 
purple, black and brown in the rings. Varying the 
concentrations of the dithizone or sinc in the agar 
markedly affected the natures of the rings obtained, 
but varying the concentration of the individual buffer 
constituents several-fold either in the agar or on the 
metal disks had relatively minor effecte. Fig. lisa 
reproduction of the rings obtained after five days 
storage at 2° C. . 

Interpretations of Liesegang phenomena are diff. 
cult because of the conflicting theories on the basic 
causes of such periodic structures'. The possibility 
that chromatographio separations of different mole- 


phenomena must always be considered’. 
foaial studies it is even, more diffoult to explain 
interrelationshipe which might be considered as forms 
of periodicity. Some of these may be more simply & 
matter of relative concentrations of biologically active 
materials obtained by calculated additions‘ or by 
diffusion’. 7 . 

Chromogenic organio complexing or chelating 
agente have apparently received little attention for 
the study of the Liesegang phenomenon. It would 
appear that they should offer many possibilities for 
this purpose as well as in the study of biological 
problems. 

This investigation was supported in part by a grant 
(H-916) from the Division of Research Grants, U.S. 
Publio Health Service. This communication is pub- 
lished with the approval of the Director as Paper 
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Colorimetric Determination of Vanadium 


SEVERAL authors have observed that the coloured 
producta of vanadium ions with benzhydroxamio 
&oidb? and with salicyihydroxamic acid? can be ex- 
tracted with oxygen containing organic solvents 
(alcohols, ethers and esters). 

It is poæible to use these complexes for the colori- 
metrio determination of vanadium. However, in 
using these methods in the analysis of the mineralog- 
ical products and particularly of steel, the presence 
of iron, titanium and uranium causes difficulties. 
These elements should. be removed by electrolynis 
with a meroury cathode or by precipitation with 
sodium. hydroxide. 

During experimenta with several solvente and 
hydroxamic acids we have now found that the reaction 
product of vanadium and & hydrox&mio acid, for 
example, of salicylic acid, can be quantitatively and 
easily extracted with di-tsobutylketone. By this 
solvent and in carefully chosen circumstances, in 
acidic solution, the iron, titantum and uranium com- 
plexes are not exiracted. 

work is now in train to develop a 
suitable method for the colorimetric determination 
of vanadium im steel, without any preliminary 
separation, based on the selective extraction indicated. 

: H. CoMPAAN 
Analytical Research Institute T.N.O., 
Lange Rb à Rijewijk (Z.-H.), 


Mis MITTERET AL AL, J. Sei Indust. Ree. (India), 9 
1 (1980); 11, B, (1963). 
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Molecular Vibrations and Standard 
Deviation of interatomic Distances in 
Benzene 


Cras88IGAL electron diffraction studies of free 
molecules were limited to the determination of the 
geometry of molecular models that usually, for the 
sake of simplicity, were assumed to be ngid. By 
means of modern electron diffraction 
however, information concerning the root-mean- 
square deviation, u, from the equilibrium distances 
oan. readily be obtained. (u = [ (r — r,)*]', where r 
is the actual distance and r, the equilibrium distance. 
In cases where io vibrations have to be 
considered, the distance of maximum probability 
might be used instead of re) 
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The experimental determination of the values of u 
18 based upon the study of the natural damping of 
the various sine-terms making up the electron dif- 
fraction intensity curve. By the visual method 
these natural damping factors could scarcely be 
obtamed. The sector method, however, males this 
kind of study possible. To secure reliable values all 
effecta cauamg extra damping must be avoided, and 
the geometry of the electron diffraction apparatus 
must permit the study of the largest obtainable 
diffraction 

Determinations of the value of u based upon 
electron diffraction experimenta for quite a few 
molecules have been reported during reoent years, 
though the accuracy of these values is not claimed 
to be very large. Several molecules have been 
studied by I. and J. Karle, including that of 
benzene! 


No 4893 


The important task of calculating values of u from 
spectroscopic data was first ‘undertaken by the 
Karlest and by Morino et al.*. These Investigations 
included such large molecules as carbon tetra- 
chloride and 1.1-diftuoroethylene. Dimethyldiacetyl- 
ene was studied in the same way, and the results 
were compared with those from electron diffraction 
studies‘. 

In the present investigation benzene has been 
studied. Values of u were obtained by the Oslo 
-electron diffraction apparatus, and theoretical values 
were based upon the vibrational frequencies of benzene 
and benzene-d, obtained by Brodersen and Langseth!. 
The evaluation of the force constanta followed the 
procedure of Wilson, Decius and: Cross’, and is 
similar to the earlier calculations of Crawford and 
Mille. The vibrations were treated as harmonic 
oscillations. The results of these caloulations for 
T = 0 and 298° K. are given in Table l, together 
with electron diffraction data from two independent 
investigations conducted by us. The results earlier 
obtained by Karle! have also been included. The 
correspondence between our resulta obtained from 
electron diffraction studies and the spectroscopic 
resulta is very good, particularly for the C—O 
distances. For the O—H distances the deviation 
15 somewhat larger. This is to be expected, as the 
contribution of the C—H distances to the radial 
distribution curve is considerably smaller than that 
of the C—O distances. The accuracy of the values 
of u depends upon the accuracy of the rero-line 
determination of the final radial distribution curve. 
The sero line is determined by an experimental 
‘envelope’? which is somewhat uncertain, particularty 
in the innermost region of the radial distribution 
ourve. This is probably the reason for the rather 
large deviation in the case of the C—H bond 
distance, 


Table 1. COALCULATED AED MEASURED STANDARD DXYIATION FOR 
ITTNRATONIO DINTANONM (w) OX DENINNR 
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0 0467 
0 0634 
0-0576 
00771 
0-1000 
0 0962 
0-0028 
0:1560 
0-1313 
0:1179 
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The experimental values for the H—H distances 
have not been included. The value for the H,—H, 
distance 18 unobtainable from our electron diffraction 
results. For the H,—H, and H,—H, distances, 
values are obtained, but they are too uncertain to be 
included as real measured values. However, the 
electron. diffraction resulta do show that the u-values 
for the largest two H—H distances are of the same 
order of magnitude as for the largest C—H distances. 
They further show that the value of u of the H,—H, 
distance is larger than that of the H,—H, distance, 
m agreement with the caloulated resulte. 

The electron diffraction values of I. Karle are, 
within the limits of the errors, in agreement with the 
calculated values, with a single exception (namely, 
C,—0,). 

Detailed accounts of the electron diffraction 
studies of benzene as well as of the spectroscopic 
caloulations will be published elsewhere’. 


O. BABTIANBEN 
8. J. OvviN 
Institute of Theoretical Chemistry, 
Technical University of Norway, 
Trondheim. 
June 18. 


1 Karle, I., J. Ohem. Phys , 80, 65 (1082). 
* Kario, L, and Karle, J., J. Chem. Phys., 17, 1062 (1049): 18, 967 
(1050); 18, 9683 (1050). 
ortno, Y., e al , J. Chem. Phys., 20, 726 (1952) ; 31, 1027 (1083) , 
$2, 737 (1955). 
* Almenningen, A., Bastiansen, O., and Munthe-Kaas, T., Acts Chem. 
Sosnd., 10, 261 (1958). 
Burden. and Langseth, A., Met. Fys. Skr. Dem. Vid. Selsk., 
‘Wilson, mn., H. B., Decius, J. O., and Ocoss, P. O., “Molecular 
ons" (London, 1955). 
, Crawford, jun, B. L, and Miller, F. A., J. Chom. Pkys., 17, 249 
* Aimenningsn, À., and Bastiansen, O., Ada Chem. Scand., 9, 815 
, gen, A., Bastiansen, O., and Fernholt, L., De Kgl. Norske 
Vis. Selsk. Skr. (in the press). Cyvin, 8. J , Aas Chem. Sogad, 
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A Phase Transition in Cæsium Plumbo- 
chloride 


Iw the oourse of an investigation. of some cæsium- 
lead halide compounds, a phase transition has been 
observed in oseium plumboohloride (CoPbCl,). This 
compound may be obtained from plumbous chloride 
dissolved in & hot us solution of cæsium chloride 
on oooling!, or simply by melting or sintering cæsium 
chloride and plumbous chloride together in the correct 
stoichiometric proportion. The crystals are palo 
yellow and in shape. At room tempera- 
ture they show birefringence under the polarizmg 
microscope. However, on heating, the interference 
colours change continually and completely disappear 
at 46-9° O. This phenomenon 18 reversible ; and on 
cooling, the interference colours appear again in the 
reverse order. Different types of twin formation oan 
also be observed in these crystals; very common i8 
twinning with (110) as the composition plane. 

X-ray investigations on powders and single crystals 
of ossium plumbochloride show that the form stable 
at room temperature is tetragonal with axes g = 
5:590 A., o = 5-080 A, whereas the form stable 
above 46-9? O. is cubic with a — 5-509 A. The lattice 
is primitive, with one molecule per unit cell, and the 
structure can be described as a perovskite structure 
with the Goldschmidt tolerance factor ¢ = 0.8, 


082 NATURE November 9, 1957 vou 180 


which is just on the limit of the condition for the 
perovskite structure to be stable. The axes of the 
tetragonal form have been determined as a function 
of temperature in the range 20-55° 0. from oscilla- 
tion photographs of a angle crystal. Plotted against 
temperature, & curve is obtained which has a very 
strong ammilarity with the corresponding curve for 
barium titanate’. 

On the beais of intensities visually estimated from 
Weissenberg diagrams of a angle crystal, projections 
of the electron densities have been calculated. As 
there is scarcely any difference between the intensities 
of the tetragonal and the cubic form, the electron 
projections are practically identical and show that 
in both cases the Cl-atoms are moved out from the 
positions ($, 0, 0) for an ideal perovskite structure to 
the postions (4, +1/15, +1/15) perpendicular to the 
edges, and that the casium stoms at (4 4 4) are 
drawn out in directions perpendicular to the unit- 
oell faces. That these effecta are not due to diffraction 
errors has been inferred from calculation of an 
electron projection besed on intensities caloulated 
for owsium plumboohloride with an assumed ideal 
perovskite structure. From the photographs taken 
at temperatures above and below the transition 
point it could be seen that the orystal was essentially 
a single crystal. It thus appears that from the appar- 
ent space-group symmetry alone one cannot get 
information about the actual mean positions of the 
chlorine atoms but only about their ‘statistical centres 
of gravity’. 

Tt seems likely that the transition at 40.9? C. ia & 
second-order transition from oomplete disorder in 
the oubio crystal to some degree of order in the 
tetragonal orystel, and it is expected that & com: 

i with the transition in barium titanate at 
120° C. may be interesting. In spite of the great 
similarity with the isomorphic barium titanate 
crystals i$ has not so far been poasible to detect ferro- 
eleotrio behaviour of the cæsium plumboohloride 

bus further investigations are in progress. 

T am much indebted to Mr. V. Frank for having 
measured the dielectric constant of camum plumbo- 
chloride at different temperatures. 

Cur. Ky. Mein 
Chemical Laboratory, 
Royal Veterinary and. Agricultural College, 
Copenhagen. 


June 28. 


1 Wels, IL L, K. Anory. Ohem., 3, 106 (1803). 
ex ni , H. D , Beperientus, 2, 183 (1945) ; Proc. Roy. S00., A, 189, 
1 (1947). 


A Lake with Trapped Sea-Water ? 

Wen examining such a large number of lakes 
as my collaborators and I have done sinoe 1945 
(about a hundred lakes with monthly observations 
during one year, mostly in southern Norway), ib is 
inevitable that strange types of lake are sometimes 
enoountered. One very curious find was the occur- 
rence of sea water that must have been trapped 
some six thousand years ago in & part of Lake Tokke 
(Rerholtfjorden) m southern Norway. ' 

Ib is certainly difüoult to admit the possibility of 


present sea-level, but the complete analysis leaves 
no doubt as to the water being sea water. The 
possibility of ıb being supplied by salt springs was 
taken into consideration, but rejected, on account 
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of the virtual absence of such clays as may store 
sea water below the ancient marine limit. Also the 
picture of the chlorine content is that of a stored 
massa being disturbed by turbulence from above, not 
that of salt waters being supplied to the bottom of a 
freshwater lake. 

The topographical explanation is that the basin 
j i and 


deep from contact with the overlying freshwater 


salb 
lake during periods of full circulation in the fresh- ` 


This semi-stagnation is brought about 
turbulence removing only a very little at 
the top of the salt bottom waters. Indeed, from the 
two series of chloride observations, it should be 
Poe oe ee ee tia ee oE esting stay of ahs 
waters still left, and the part played by 
diffusion. 

The greet difference in composition compared with 
the original sea water is that there ia no sulphate 
left. It has all gone to form hydrogen sulphide and 
other sulphides. The bottom waters to-day smell 
very little of hydrogen sulphide, which can now be 
formed only from protein sulphur. 

There are enormous quantities of methane ariging 
from cellulose and lignin, and a very high iron 
carbonate content. 

This lake represents the most nearly complete 
stagnation of bottom waters imaginable, of quite 
a different degree from the most stagnant of so-called 
' meromietio lakes (Blankvatn!) or land-lockéd inlets 
of the sea (Framvarent*). 

Through close collaboration with Prof. B. Kullen- 
berg, of the Department of Oceanography, University 
of Gothenburg, extended investigations of the bottom 
waters and sediments are to begin during the winter 
1957-58, it being easiest to operate the core samplers 
from the ioe. 

We have secured further collaboration from a 
number of people and institutions for isotope de- 
terminations, radioactivity, pollen, diatom and for- 
aminifera analyses, as well as more ordinary routme 
work. My main reason for publishing this preliminary 
notice of our work (some results have been previously 
published‘) is that there may be scientists wishing 
to collaborate, or to have material sent them from 
such an extraordinary locality; this oan easly be 
arranged. 


Kainu Stare 
Department of Limnology, 
- University of Oslo. 
June 25. 
"Pean se XL, and Gettrelt, IL, Skr. N. Videmat.-Absd. Oslo, 1, 7 


*Birem, K. ML, Shr. N. Vidensh.-Akad. Oso, 1, 7 (1936). 
*Birsm, K. M., Nature, 100, 9012 (1048). 
*Birsm, K., Mem. Ix. Ital. Idrobiol, Bupp. 8 (1956). 


Autoradiography of Polytene 
Chromosomes of Rhynchosclara angelae 
at Different Stages of Larval Development 

Tua polytene chromosomes of amoe their 
rediscovery in 1988 44, have to be exoellens 
material for cytogenetic studies. They present a 
longitudinal differentiation into & series of transverse 
bands, which were shown to be the sites of the 
geneg™ t. Reoently, experiments performed with 
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Ohironomidae*" and Sciaridac’.* showed that the 
bands of polytene chromosomes may vary in their 
morphology in different cella at the same stage of 
larval development and in the same cell at differant 
stages of the larval life. 

Some of these bands pass through only ali 
modification in their qe osha fe 
large bulbe (‘puffs’) which increase by two to three 
times the diameter of the chromosomes at this specific 
locus. As the changes in structure of these ahromo- 
somal looi oocur always at the same stage of larval 


we have studied, by the autoradio- 
graphio method", the salivary gland 
of larves of Rkynchosciara angelae (Diptera, Sciaridae) 
injected with precursor of deoxyribonucleic 

Previous work using the autoradiographio method 
was carried out on polytene chromosomes by Pelo 
and Howard! on Drosophila and by one of us 
(A. F.) on OMronomus, by means of oerbon-14- 
labelled precursors of ribonucleic acid and proteins. 
Unpubliahed observations have led us to the concln- 
sion that she nucleoli and the pyroninophilio bands 
of the chromosomes, coloured red by Unna staining - 
and rich in ribonucleic acid, have a much higher 
protein metabolism than those rich in deoxyribo- 
nucleic acid. In these experiments, the salivary 
glands were dissected and incubated in the hamo- 
lymph with the labelled molecule. Gross! has 
recently presented similar data concerning the 
ribonucleic acid metabolism of these structures. 

In the present case, however, the radioisotope was 
administered $n vivo to the larvm. Quantities of 
0-01-0-1 pourie of tritiated thymidine in a saline 
solution were injected into each larva without any 
trauma or loas of radioactive material. The experi- 
ments showed that in the puffing processes, as well 
as in other hological changes of polyiene 
chromosomes, the uoleio acid plays a very 
active part. As can be seen in Fig. 1, the rates of 
incorporation of thymidine vary considerably in 
different parts of the chromosomes. The sites of 


that a great part of the radioactive isotope is retained 
in the chromosomes. This would suggest that the 
Incorporation of the thymidine represents a real 
synthesis of deoxyribonucleic acid rather than a mere 
turnover or a simple exchange of the hydrogen atoms. 
As this incorporation is much more evident in certain 
loci of the chromosomes than in others, these findings 
seem to be in agreement with the statement of 
Breuer and Pavan*!*, namely, that there is an 
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and proteins in the polytene chromosomes of E. 
angelas during larval development. 

We oonclude from our investigations that the 
great incorporation of tritiated thymidine in loo: 
responsible for the puffing processes of polybene 
chromosomes of B. angelas shows that deoxyribo- 
nucleic acid plays a very active part m the puffing. 

There are loci of the polytene chromosomes which, 
although rich in deoxyribonucleic acid, show only a 
very little, if any, thymidine moorporation at some 
periods of larval development. This thas 


the corresponding gene is practically mactive at these 
stages of the larval life. In other stages, however, theese 
looi are very active, as shown by ther moorporation 
of thymidine. 





The autoradiographic method using” tritiated- 
thymidine confirms the statement made by Breuer 
and Pavan’ in Rhynchosciara and Beerman* and 
Moechelke* in Chironomidae, namely, that genes have 
differens activities at different stages of larval 
development. 

This work was supported by grants from the 
Rockefeller Foundation and Conselho Nacional de 
Peequisas of Brazil. 


A. Frog 
Laboratoire de Morphologie animale, 
Université Libre de Bruxelles. 
C. Pavan 
ento de Biologia Geral, 


Faculdade de Fil., Ción. e Letras, 
Universidade de 8&0 Paulo. 
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Kojibiose (2- O-z-n-Gluco 
Glucose) : 


VoL. 180 


ranosyl-p- 
Isolation and Structure 


Isolation from Hydrol 


Ir has previously been reported that saké and koji 
extract produced from rice by the application of 
Aspergillus orysas contams two new disaccharides!, 
ons Gt ekok has bond amied tobe 1> 8-a-linked 
gluco-biose (kojibiose)*:* by ita conversion into ‘glucose 
with acid, Ry m paper chromatography, Mg in iono- 
phoresis in borate buffer, ite resistance to almond 
6-glucogidase, lack of formation of oe&rone and the 
similarity of its stain (aniline hydrogen phthalate 
spray) to that of sophorose. Peat e£ al.‘ have also de- 
soribed the isolation of a gluco-biose (octaacetate ; 

meltmg point 166°, [alp + 158°), 

44 believed to contain the 1: 2-a- 

linkage, from a mixture of di- 
sacoharides synthesized from glu- 
cose by Aspergillus niger. One of 
us (K. A.) has detected kojibiose 
in the acid hydrolysate (hydrol) 
of sweet potato starch which is 
known to have undergone marked 
reversion’. We now report the 
isolation of this sugar from hydrol. 

The i fractionation of 
hydrol was carried out by the 
usual method of carbon column 
chromatography and the effluent 
‘portion of the 8-5 per cent eth- 
anol fraction was collected. Then 
the techniques of carbon column 
chromatography of the free sugars 
in the presence: of borate buffer 
(pH 10-0)*,-followed by ‘Magnesol- 
Celte’ column chromatography of 
, the acetates, were used for the 
further fractionation. In addi- 
tion to the octaacetate of tso- 
maltose, maltose and B,p-trehaloee, 
two reducing disaccharides were 
isolated as their arystalline octaacetates, the pro- 
perties of which distingwsahed them from the 
other disaccharide octsascetates. One of them, 
herein designated a-kojibiose octaacetate, showed 
melting point 166° (uncor.) and [«]p + 150? (c. 2-1 
in chloroform) (oale. for CyH,,0,,: O, 49-55; 
H, 5-64 per cent; found: OC, 49-79; H, 5.85 per 
cent), bemg m good agreement with those 
by Peat et al. ; and the other, designated -kojibioee 
octaacetate, melting point 118° (uncor.) and 
[alp + 112? (c. 2:0 in chloroform) (calo. for O4,H,,0,, : 

, 49-55; H, 5-64 per cent; found: C, 49-40; H, 
5°50 per cent). Neither acetate showed depression of 
melting point on admrxture with samples synthesized 
chemically by Matsuda (see following communica- 
tion). E 

Free sugars obtained by deacetylation from «- and 
B-aoetate gave [x]p + 186? (equil.: o, 0-5 in water) 
and + 140? (equil.: c, 0-0 in water), respectively ; 
these high values, being in fairly good agreement 
with those of the 1: 2-a-linked gluoo-bioee reported 
very recently by Barker ei al.’ and by Whelan et ab’, 

Se red etic ope od Both sugars 
also had the fo (a) acidic hydrolysis 


without any 
CE DOPIDEL 
the chromosomes 


8-gluoomidase ; (c) ionophoresis in borate buffer 
(pH 9.8) showed Mg 0-31, which eliminated the 
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1:8- and 1:6-linkages ; (d) the Rr 0-22 on paper 
chromatography (pyridine/butanol/water: 4:6: 3) 
eliminated the possibility of maltose; (e) neither 
was developed by alkaline triphenyltetrarolium 
chloride’, which detects all reducing glucogaccharides 
except those with a 2-O-substituent; (f) further 
indication of C-2-substitution was their low reducing 
wer (about 6 per oent of glucose) towards the 
Hartmann reagent’; (g) their stains on filter 
- paper (aniline hydrogen phthalate spray) were similar 
to that of sophorose. ^ 
AI] thege properties are consistent with the structure 
of 2-0-2-p-glucopyranosyl-p-glucose. Thus the above 
two sugars are both 2-O-a-glucopyranoeyl-p-glucose 


(Kojibiose). . 
It is hoped to publish full details elsewhere. 
A. Sato 
K. Aso 
Department of Agricultural Chemistry, 
Faculty of Agriculture, 
Téhoku University, 


Sendai, Japan. 
1 Aso, K., and Shibasaki, K., Téhokw J. Agric. Rss., B, 337 (1053). 
"Mae K., end Aso, K., Téhaku J. Agrie, Rer., 6, 123 and 125 
, ` K., and Aso, K, Téhoku J. Agric. Bes. Matsuda, E., 
ibid., 8, $71 (1950). 
‘Peas, 8. Whelan, W. J., and Hinson, K. A, Chem. ond Indust, 
). 
_ Aso, KL, and Bhíbasak!, K , Tésis J. Agric. Res., 6, 159 (1986) 
"Beni A., Bourne, H. J., and Theandar, O., J. Chem. Soe., 4370 
1 Barker, 8. A., Bourne, H. J., Grant, P. M., and Stacey, K., Nature, 
` 178, 1222 (1956). 
* Haq, 8., and Whelan, W. J., Nature, 178, 1292 (1956). 


* Feingold, D. 8., Avigad, G., and Hosizin, B., Biochem. J., 04, 351 
* Shaffer, P. A., and Hartmann, A. F., J. Biol. hsm., 45, 377 (1021). 


Chemical Synthesis. 


I mava previously pointed out that kojibiose (one 
of the unfermentable gluco-bioses in koji extract) ia 
believed to have most probably 1,2-c-glucosidio link- 
age from the following facts: (a) acid hydrolysis 
gave glucose as the only product detectable by paper 
chromatography! ; (b) resistence to almond B 
idase eliminates the B-linkage!; (c) the low Mg 
value" (0-31) in borate bufler (pH 9-8) suggesta that 
the linkage cannot be 1, 3- or 1, 6-, and the Ry value 
in butanol/pyridinefwater (3:2:1-5) is different 
from that of maltose as well as from sakébiose 
(nigerose) and $somaltose*; (d) the stain of this 
sugar on the paper chromatogram sprayed by aniline 
hydrogen phthalate has a colour similar to that of 
Bophorose*!; (e) this sugar gives no phenyloearone 
by the usual method, though it showed reducing 
power against Fehling's solution‘. 

For the direct proof of the structure of this new 
sugar, chemical synthesis of 1,2-x-linked gluoo-biose 
was carried out. The mothod of synthesis was 
Buggested by the obeervation of Zemplen* that the 
use of mercurio salt in the K6nigs-Knorr reaction 
tends to give a-linkage. This view was further gup- 
ported by the fact that a,8-trehalose ootagoetate wag 

by using mercurio cyanide’. 

a-Kojibiose octaacetate was prepared in the 
following manner. 8,4,0-Tri-O-&oetyl-B-p-glucopyran- 
oyl chloride (I) was according to the 
procedure described by Brigl'. This was treated with 
mercuric acetate in acetic acid at room temperature 
for two. hours. 1,8,4,6-Tetra-O-acetyl-a-p-gluoo- 
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pyranose (II) was obtained ; melting point 98-100°, 
[a] = + 143° (c, 8-0; chloroform)” (calo. for 
O,H4,,0,,; C, 48:27; H, 5-78 per cent; found: 
C, 47-90; H, 5-58 per oent). 

Gakhokidze* bas obtained the D-isomer of the 
above tetra-O-acetyl-p-glucose (melting point 188°) 
by the treatment of (1) with silver acetate. But 
the high [a]p value shows that the tetraacetate 
obtained by us is the hitherto unknown a-isomer. 

Equimolecular portions of (I1) and 2,3,4,6,-tetra-O- 
acetyl-x-p-glucopyranosyl bromide (III) were shaken 
in anhydrous nitromethane with mercuric cyanide 
for 8 hr. at room temperature. The reaction mixture 
was filtered and evaporated to a syrup. The residual 
(LII) was removed by precipitation with a a 
excess of benzylamine in absolute ether. The ether 
solution was washed first with dilute hydrochloric 
acid, then repeatedly with water and evaporated to 
& syrup. This syrup i very slowly when 
dissolved in absolute ethanol and kept at 20° for 
two weeks. The twioe-recrystellized product showed 
melting point 166°, [a]$ = + 152-8 (c, 2-0; chloro- 
form) (calo. for C4,H44,0,,: O, 49:55; H, 5-64 per 
cent; found: O, 49-75; H, 5-83 per cent). 

These values are in good t with those 
reported by Peat e£ al.* and also with those obtained 
from hydrol as above. The melting point was not 
depressed on admixture with the specimen obtained 
from hydrol The f-octaacetate was obtained by 
acetylating the free sugar with acetic anhydride and 
anh sodium acetate; melting point 118°, 
= + 113° (o, 2-0; chloroform) (cale. for 
C,H,,0,,: C, 49-55; H, 5:64 per cent; found: 
O, 49-42; H, 5-26 per cent). This was found to be 
identioal with the specimen obtained from hydrol and 
also with that obtained from koji extract. 

I wish to acknowledge my indebtedness to Prof. 
K. Aso for his guidance and encouragement. 


K. Marsopa 
Department of Agricultural Chemistry, 
Faculty of Agriculture, 
Téhoku University, 
, Japan. 


Effects of Kinetin on Division of Yoshida 
Sarcoma Cells i 

KrowwrIN (6-furfurylaminopurine) was isolated by 
C. O. Miller e al.! from d»oxyribonuoleio acid from 
herring sperms. They found that it induced a high 
rate of cell multiplication in the callus tissue of plants. 
R. Guttman’s work! has shown thas, in onion root-tip 
cella, kinetin promoted mitotic division, and induced 
polyploidy and various forms of pyonoeis in addition. 

owever, ita effect on the division of animal cells 
is not well known, though negative results have been 
reported by H. Lettre’ using animal and human cells. 

We have investigated the effect of kinetin (kindly 
supplied by Dr. F. G. Okumura) on the mitotic 
activity of Yoshida sarcoma cells transplanted to 
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Baard error: sontrol, 0-83; after treatment, 0-224. 
Wistar strain raid. Injecting the solution of kinetin 
into the abdomen, a significant increase in the fre- 
quency of mitotic figures was found in the tumour 
cella after about 120 hr. (significant at the 1 per cent 
shown in Tables 1 and 2). However, no 


does not affect a specific stage of mitosis. 

In the non-treated control, as shown in Fig. 1, the 
frequency curve for metaphasic cella showed two 
periods of increase, two and ten days after the trans- 
plantation of Yoshida sarcoma. In the treated rate, 
the second period of increase was nob apparent, 
possibly because the animals were nutritionally 
exhausted during the first period of increase, which 
had continued longer than in the non-treated animals. 
The observed frequency curves for treated rate do 
not show any mdication of an abrupt change, and 
soem to suggest that the effect of kinetin may be 
direct and not due to a secondary metabolite. Thus 
we have found a case in which kinetin can induoe & 
high rate of multiplication in animal cells as well 
as in plant oells. 
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An Immuno-electrophoretic Technique 

TwrummxeT in immuno-electrophoreais and ite appli- 
cation both to research and in clinical pathology is 
rapidly increasing. J have developed a technique 
which is comparatively simple, reliable and very 
economical in the use of the antiserum, which is 


the fluid levels in the buffer ta. 

The technique is based on the principle of the 
Grabaer-Willams method!, and is a combination of 
cellulose acetate membrane filter electrophoresis" and 
the agar diffusion method. It consiste in applying 
the membrane filter strip with the separated fractions 
(electrophoretic strip) and a filter paper impregnated 
with antiserum (a&nii-serum strip) to the surface of 
the agar and letting the various fractions. and the 
anti-serum diffuse into the agar and form precipitates 
where antigen and antibody meet at optimal ocon- 
centration. 

The 6 is performed 'on membrane 
filter strips (obtainable from Messrs. Oxo, Ltd. (Med. 
Dept.) 16 Southwark Bridge Road, London). 
Buffered 1-0 per cent agar alabe, 18 om. x 7.5 am. 
and about 2-4 mm. thick, mounted on glass plates 
of suitable dimensions,, were prepared as described 
by Grabar and Williams! ; 1-0 per cent non-dialysed 
clear isotonic saline agar buffered to pH 8-2 also 
gave satisfactory resulta. Equine anti-human serum 
was obtained from the Pasteur Institute. A plan 
indicating the exact positions of the electrophoretic 
i strips and the &nti-serum strip is 
drewn on white paper and placed 
underneath the agar slabs (Fig. 1). 
A sample of the material to be in- 

i is applied to the membrane 


lengthwise into halves, and a l-om. 
length ab each end is out off. One 
half of the strip is plaoed immediately 
on the gurfaoe of the agar as indicated 
on the plan, cub side facmg the anti- 
serum strip. This step must be 
carried out quickly, for the strip 
must not dry out. Either following 
(or preceding) it the filter paper 
strip is soaked with an adequate 
amount of the anti-serum, usually 
0-2—0-8 ml, and placed immediately 
in its position on the agar slab 
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Electrophoretic strip 


2-Scm. 








ab a distance of approximately 0-8-1 cm. from the 
electrophoretic strip. The quantity of antiserum and 
the optimal distance vary according to the conocen- 
trations of the material investigated and the titre and 
type of the anti-aerum. The more potent the anti- 
serum the greater oan be the distance. A second 
electrophoretic strip may be placed on the other side 
of the anti-serum strip so that two samples cen be 
investigated at the same time, thus halving the quan- 
tity of anta-serum to be used. The second half of the 
electrophoretic strip is dried and stained to show 
the electrophoretio pattern and serves as an accurate 
and reliable guide to the pomtions of the various 
fractions in relation to the precipitation lines. 
Alternativély, only the centre part of the electro- 
phoretic strip is cut out, discarding both margins, and 
is then placed on the middle of the agar slab with 
an antiserum strip applied on each side. In this 
case, of course, no stained replica is available. The 
agar slab with the applied strips is then placed 
in & moist chamber at room temperature, avoid- 
ing large temperature fluctuations, and left there 
for the diffusion and precipitation process to pro- 
ceed. 
- The first precipitation lines are usually visible after 
24 hr. Within three to four days most of the lmes 
are already developed. This depends, of course, on 
the titre of the anti-serum and the distance between 
the antiserum strip and the electrophoretic strip. 
The precipitation lines in the form of arches are best 
seen against a black background with oblique 
illumination and may be photographed at this stage 
without staining. When the diffusion process is oon- 
sidered to be completed, both the electrophoretic and 
the antiserum strips are removed and a sheet of 
filter paper of suitable aire to cover the whole slab is 
then placed on the agar surface, and the agar, still on 
the glass plate, is transferred to a 87° O. incubator 
for drying. Drying is usually completed o 
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staining. The covermg filter paper is then detached 
and the agar glab, now firmly stuck to the glass plate, 
is placed in a 2 per cent acetio acid solution for 
three to four hours for fixation. This step, however, 
does not appear to be essential as tho precipitated 
proteins are insoluble, and also because the staining 
solutions contain acetic acid which acts as a fixative. 
For serum proteins azdcarmin B (0-05 per cent in 
2 per cent acetic acid) and Masson’s Ponceau fuchsin 
stain (diluted 1:4 with 2 per cent acetic acid in 
20 per cent alcohol) were used with very satisfactory 
resulta. The dried agar slab remains in the staining 
solution for four to six hours until the precipitation 
lines are well stained and distinct. Following the 
staining, the preparation is transferred into a solution 
of 10 per cent glycerine in 2 per cent acetic acid for 
about 30 min. for differentiation and to render the 
agar pliable. It is then dried in the incubator at 
37° C. or at room temperature and can be detached 
from the glass plate if so desired. The details of drying, 
fixing and staining are thove of the Uriel and Graber 
technique? with only minor changes. 
A typical example of the results obtained is shown 
in Fig. 2. It should alsó be pointed out that the 
is usually clear and shows only traces 
of residual proteins. This is due to the comparatively 
amall quantities of proteins applied; consequently, 
very little excess protein is left after preciprtation. 
The saline washing for the removal of excess residual 
proteins can, therefore, be omitted. An additional 
advantage is that for studies of isolated fractions it 
is muoh easier to cut the electrophoretic strip into 
segments than when &n agar supporting medium is 
used. 


Note added ın proof. Smoe this communication 
was submitted I have developed a ‘micro’ technique 
which is much more rapid and economical. Only 
about 0-05 ml of anti-serum is used for one 

1 t, and the time is cut down to 24—48 hr., 
including the electrophoretic run. Full details will 


be reported later. 


Pathology Dep 
Queen Mary’s (Roehampton) Hospital, 


Roehampton, 
London, 8.W.15. 
Aug. 10. 
"Bride P., and Willams, C A, Broektm. Biopkye. data, 17, 67 
1 Kohn hn, J, Biochem. J., , 68/1, 0 (1057); Ohio. Ou. Acts, 8, No. 4, 
2 Uriel, J., and Grabar, P., Ana. Ina. Pasteur, 90, 427 (1056) 
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Use of Pilocarpine In Pancreatic Research 
Tue ability of pilocarpine to deplete the 
exocrine cells of zymogen granules has been utilized 
by cytologists! and biochemiste! in their studies of 
secretion processes in this very active organ. Gener- 
ally, changes observed microscopically or results 
derived chemically have been accepted as attributable 
to the direct effect of the drug on the pancreas. The 
purpose of this report is to direct attention to several 
other effecta of pilocarpine which should be of interest 
to those following this line of investigation. These 
probably do not diminish the value of the drug as 
an experimental tool, but they do indicate that ita 
effects are not confined to the pancreas. This fact 
should be taken into account in the mterpretation of 
results. ' 
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In brief, those additional effects of pilocatpine in 

the dosages usually employed in research 
are: apparent stimulation of the adrenal medulla, 
diminution of glycogen m the liver, and hyper- 
glyosmia. 
Table 1 shows the effect of pilocarpme administered 
subcutansously on the level of blood sugar in male 
rate weighing 200—225 gm. One rat waa used for each 
determination*. These studies indicate that the 
effecta of pilocarpine occur soon after injection. The 
blood sugar reaches hyperglycsamic levels within 
15 min. but falls to about normal in l hr. A similar 
response hag been found in mice. 

As asseased by periodio acid—Schiff glycogen Sui 
the amount of glyoogen in the liver is gignifloentl 
reduced within ł hr. afer the administration. of 
2 mgm. of pilocarpine given subcutaneously to & rat 

200 gm.; within l hr. the depletion is oon- 
siderable and may be complete. Mice, with an average 
weight of 22-25 gu, given 0:5 mgm. of.pilooarpine 
subcutaneously, showed slightly diminished glycogen 
m 1 hr. and 3 hr.; those given 1 mgm. displayed 
essentially complete loes in 1 hr. and 8 hr.; while in 
mioe given 2 mgm. there was apparens absence of liver 


m i 3 tho ution 
yoogen. hr. and 3 hr. Although the dimin: 2 


in glycogen in the liver is sustained for several hours, 
mioe given 1 mgm. of pilocarpine regain much liver 
glyoogen within 7} hr., and at 8} hr. approximately 
normal amounts of glycogen are present. 


^ 


Table 1. 


HrrRct OF PILOGARFINE ON BLOOD SUGAR OF THE HaT 














Hrubets', also studying rate, similarly found that 
püocarpine in the dosage of 5 mgm./kgm. raises the 
level of blood sugar with a maximum effect produced 
in 15 min. In her studies of related drugs she found 
that atropine lowers the level of blood sugar with a 
maximum effect in 90 min. and prevents the rise in 
blood sugar after pilocarpme. Acetylcholine lowers the 
level of blood sugar, the lowest point being reached in 
20 min. Physostigmine also raises the level of blood 
sugar, and has a maximum effect in 1 hr. with a 
return to the original level in 2 hr. Atropine preventa 
hyperglycssmia after ph; 

Té would appear that piincascine and vlisecetianine 
stimulate the adrenal medulla, leading +o moreased 
output of epinephrine ; this would account for the 
above resulte. 

This work was in part by grant RG-4646, 
United States Public Health Service. 

Wurm 8. Morgan 

Department of Pathology, 

General Hospital, 

POSI era aa 

May 17. 
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Muscarinic Action of Murexine and 
Some Related Choline Esters 


SuvamAL reports have indicated that murexine 
(B-imidazolyl-4-(5)acrvicholine) has strong nicotinic 
and curare-like actions but shows little or no mus- 
carinic action“. Reeens work in our laboratories 
suggests that murexine and two related esters, 
imidasolepropionylcholine and imidazoleacetylcholine, 
have significant cholinomimetio (muscarinic) activity 
on the vascular system of the intact dog. When 
injected intra-arterially in anesthetized dogs, mur- 
exine and the two esters produced a local vasodilata- 
tion which was blocked by atropine but not by 
hexamethonium. 

A series of five dogs was anmethetixed with sodium 
pentothal followed by a-chloralose. The femoral 
arterial flow-rate was measured with a rotameter 
placed in series between the central and peripheral 
ends of the artery. Blood pressure was recorded 
simultaneously with a preasure tranaduoer. 

Intra-arterial injection (into the tubing from the 
rotameter to the artery) of 100—500 pgm. of murexine 
or imidazolepropionyleholine or 1-2 mgm. of imid- 
azoleacetylcholine produced a sharp rise m the blood 
flow-rate (vasodilatation) which lasted from 15 +o 
90 sec. There were no changes in the systemic arterial 
pressure. A similar response was observed following 
1-10 pgm. of acetylcholine. This local vasodilator 
action of murexine, acetylcholine and the other 
choline esters was blocked completely by atropine, 
1 mgm./kgm. intravenously, bu’ was not blocked by 
hexamethonium, 2-8 mgm./kgm. intravenously (Fig. 
1). The action of atropine was specific since the 
vasodilator action of intra-arterial histamine (1-10 
vem.) was not blocked. 

Intravenous injection of imidazolepropionylcholine 
(0-5-2 mgm./kgm.) or imidazoleacetylcholine (1-4 
mgm./kgm.) produced a marked hypertension fre- 
quently preceded by bradycardia and slight transient. 
hypotension. A similar hypertensive response was 
Obeerved after 10-15 pgm /kgm. of 1,1-dimethyl-4- 
phenylpiperazmium. After hexamethonium (2-8 








1. Hffeci of hexamethontum or on the vasodilator 
on of murexine (m) and acetylaholine (ACh). The !njeotion Is 
record. Bash heavy 


Andieated by the arrow on the blood-flow 


line representa 20 seo. 
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mgm./kgm. intravenously) 1,1-dimethyl-4-phenylpip- 

Gracin, Dexdtod no anaga in blood Pena 0c 

heart-rate, whereas imidazolepropionyleholine and 

imidazoleacetylcholine lowered the blood pressure and 

heart-rate. Atropine (1 mgm./kgm. intravenously), 

before or after the hexamethonium, eliminated the 
and bradycardic phase. 

Thus, it has been concluded that murexine and 
the two related esters have bwo types of autonomic 
cholinergic properties on the circulatory Meade 
niootinio and muscarinic. This is based on 
following facts: (1) the rise in blood radii: on 
intravenous injection of the choline esters was 
blocked by hexamethonium (niootinio) ; (2) the local 
vasodilatation on intra-arterial mjection was blocked 
by atropine and not by hexamethonium (muscarinic) ; 
(3) after blockade of the intravenous preesor effect 
by hexamethonium there was a depreasor and 
bradycardic component which could be blocked by 
atropine (muscarinic). 


Martin M. WiNBURY 


1 Mrapamer, V., and Gliser, A., Brit. J. Pharmacol., 18, 176 (1957), 
1 Hrapamer, V., Experientia, 4, 226 (1948). 
* Kewltx, H., Arch. Xap. Path. wu. Phermakol, R9, 111 (1055). 


* Conroy, O., B.,Ferruggia, T., and Randall, L. O., Fed. Proe., 
15, Ali (19 )- 


D M. M. Wolf, J. E.. snd Tabacimick, L L A., Fed. Proc., 
16, $47 (1087); J. Pharmacol. (in the pros 


Carbon Dioxide as a Reversible Inhibitor 
of Spermatozoan Metabolism 


LOW-TEMPERATURE storage (+ 5° to — 798° C.) has 
been the primary means of preserving the life and 
fertility of mammalian spermatozoa tm vitro. Experi- 
ments in our laboratory have repeatedly shown that 
low levels of oarbon dioxide prolonged the life of 
bovine sperm at 87? C. under either aerobio or an- 
aerobic conditions!. Recent experiments have shown 
that high concentrations of carbon dioxide in a 
properly buffered medium reversibly inhibit sperm 
motility and metaboliam. Preliminary resulta have 


shown that the fertility of bovine semen stored for. 


several days at room temperature in a diluent 
saturated with carbon dioxide 18 not impaired’. 
The inhibitory effect of various levels oe 
dioxide on glycolysis by bovine 
pended im a new diluenit, and the-feverelbilrey oF this 
inhibition, are reported here. The new diluent,-called 
the ‘Tilini variable-temperature diluent’, was oom- 
posed of 20-0 gm. aodium citrate dihydrate, 2-1 gm. 
sodium bicarbonate, 0-4 gm. potassium chloride, 
8-0 gm. glucose, and 3- 0 gm. sulphanilamide, diasolved 
(by heating to near boiling) ) in s litre of 
water. Onè million Lv. of penicillin G and 1-0 gm. 
on E C leas n d were &dded before 


"Un fe cae idus E E eset San ETA 
Warburg flasks to 0-8 ml. of our diluent from which 
the antibacterial agente were amitted. The contents 
were gassed for ten minutes with nitrogen, carbon 
dioxide, or nitrogen containing from 5 to 75 per cent 
carbon dioxide. The contenta of the flasks gassed 
with 100:per oent carbon dioxide reached an initial 
pH level of 6-3. The glycolytic rates as measured 
“by evolution of carbon dioxide at 37° O. were used 
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Table 1. GrYooLYTIO ACTIVITY OF BOYINE BFERWATOLOA IN VARIOUS 
GARES DURING INCUBATION FOR 4 MR. AT 37° C. CX ILLIST VARLABLE- 
DILUENT OONTAINING NO ANTIBACTEEJAL AGENTS 











Carbon diaxrie evolved («1.)/10* spermatozoa 








for periods ranging from 4 to 24 hr. to determine the 
Mery elena of Vos ga phas 

As shown in Table 1, with Illini variable-tempera- 
ture diluent the glyootytic rate on a mean of three 
semen samples during the initial 4-hr. period tended 
to be optimum at the 5 per cent carbon dioxide level 
for the first -hour, but afterwards was depreased 
us tandi ey ee Each 
higher amount of carbon dioxide in the gas phase 
resulted in an increased inhibition of glycolysis. With 
some semen samples the inhibition of glycolysis was 
maximum with the 50 per cent carbon dioxide gas 
mixture. With others, higher levels of carbon dioxide 
were required, and the inhibition of the initial 
glycolysis was essentially completed by the end of 
the first hour undsr 100 cent carbon dioxide. 

At the end of adected 4 4-hr. periods, inhibition 
was reversed by flushing the flasks and oontenta with 
& mixture of 95 per cent nitrogen and 5 per cent 
carbon dioxide. As shown in Table 2, the rate of 
glycolysis by the previously inhibited sperm returned 
the low carbon dioxide mixture. 
Table 1. GLYOOLYTIO ACTIVITY OF BOYINE SFERWATOZOA IX A MIX- 
TURE OF 5 FER ORY? CARBON DIOXIDB AND 96 PER CENT NITROGEN 


BEFORE AND AFTER $4 HE. UNDER 100 PER CENT CARBON DIOXIDE 
AT 87* 0. IN. ILLINI ene ben DILUENT OONTAINING 
THE ANTIBACTERIAL AGENTS 


Oarbon dioxide evolved (u1.)/10* spermatozoa 
(hr.) Initial Final 


24 0 
419 








Table 2 illustrates a lag in the recovery. Sperm- 
atozoan motility estimations were made on the flask 
contents after completion of the 4-hr. period follow- 
ing reversal of the inhibition. In the case of the 
results in Table 2, 50 per cent of the total cells still 
showed vigorous motility. The final pH of the 
flask contents was 6-76. 

The rate of glycolytic activity following inhibition 
was directly related to the completeness of the initial 
inhibition. When inhibition was maximal during the 
24-hr. period, both motility and glyoolytio rates in 
the subsequent 4-hr. period were essentially the same 
as those in the initial 4hr. iod under 5 per cent 
carbon dioxide. Incomplete cam ace often. resulted 
in death of the sperm ocells d the 24-hr. period 
ab 37°C. Following reversal of maximal inhibi- 
tion, oxygen oo ME OS HAMA AG 
that dung an initial Ebr iod. On the other 
hand, when inhibition was moomplete and death 
ensued, respiration could occur at reduced levels. 
The practical application of these observations in the 
preservation of semen for artificial insemination are 


readily apperent. 
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These experiments were supported in part by 
from the Rockefeller Foundation and the 
Dairy Oattle Breeding Federation. 
G. W. BALIHBURY 
N. L. VANDEMARK 


Department of Dairy Boienoe, 


University of Minois, 
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Phenols as Inhibitors of the Heparin 
Co-factor of Plasma 


PuHHWOLS counteract the antithrombio activity of 
plasma and serum’. The &ntithrombio ‘activity is 
present in a protein fraction which also contains the 
oo-factor tured for the anticoagulant effect of 
heparin’. antithrombio and the in 00- 
factor sotivity are present in the a-globulin fraction 
of human plasma’. Ib was therefore of interest to 
test the influence of phenols on heparin activity in 


The results indicate that the phenols tested partly 
counteracted the effect in human oxalated 
plasma. On a molar basis p-cresol is more active than 
the other compounds ; & similar behaviour was noted 
with phenols in the counteraction of antithrombic 
activity. 

Phenols accelerate the thrombio fibrinogen reaction* 
by a factor of approximately 2. The observed shorten- 
ing of the thrombin olotting time by phenols in the 

| presence of heparin is far greater, therefore it cannot 
be due solely to this effect. The phenomenon could be 
due either to destruction of heparin or to & partial 
inactivation of the heparin co-factor. H in is not 
destroyed by phenol since phenol oan used for 
the quantitative isolation of heparin from plasma‘. 
Further, evidence that pyrocatechol does not in- 
activate heparin itself was obtained from experi- 
ments in which twice as much heparin was added to 
oxalated human plasma under oonditions similar 
to those in Table 1, both in the presence 
and absence of 0:36 M pyrooatechol The recovery 
of heparin was approximately 80 per cent in both 

, 08.808. . 

It is therefore most likely thas’ the phenols have 
the property of inhibiting the co-factor of heparin 
activity. The pee. occurring phenola— 
adrenalme, n ine, tyrosine, natural otrogens 
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and synthetic owtrogens—in saturated solutions in 
activity. 

Heparin antagonists have been described to ooour 
in crude preparations of adrenocorticotrophio hor- 
mone’. However, the meohanism was not established. 
It should be pointed out that for the preparation of 
oorticotrophin solution, phenol is used often and this, 
of course, would affect heparin activity in plasma. 

There are two classes of heparm antagonists: . 
baaio substances which bind heparin, and thus annul 
the heparin effect, and the phenols which counteract 
the heparin oo-faotor. 


P. FANTL 
A. G. M. Mana 
Baker Medical Research Institute, 
Alfred Hospital, 
Prahran, Australia. 
May 16. 
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A Hitherto Unknown Blood Clotting 
Defect in Hz mophllla and Christmas: 
Disease 


MAxy eonsider that the blood clotting defect im 
hæmophilis and Christmas disease-is due to a de- 
floieney of one of the blood clotting factors, namely, 
antihsamo globulin or Christmas factor (plasma 
thrombo 


plasma oo-factor’. 
leanne, s we noticed that 
plastin formed in the abeence of antihmmophilio 


-globulin or Christmas factor—clotted normal sub- 


strate (plasma) in & shorter time than hemophilio 
or Christmas disease (Table 1). This difference in 


the times of olotting was not ma affected on 
the addition of &ntihmmophilio bulin or normal 
serum (Christmas factor) to substrates, re- 


spectively. This indicated that it was due to & 


Table 1. .HFTROT oF INOOMPLETR PLASMA THROMBOPLASTIN OK 
NORMAL AND PATINNTS' SUBSTRATES : 


Beagenta [ncubated with 0.025 M 
um ohloride (equal volumes) 
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* Tho aotlvity of the inoomplete plasma thro: 
the {neubeti A DEus was tested after 6 min. 
thereof together with 0-1 ml. 0-085 calotum : 
simultaneously to 0-1 mL at 37*(., 
clotting time. 
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csu other than the deficiency of these factors in 


+o be normal’, 
in order to elucidate the cause of their delayed 
clotting. The resulte’ have shown the preeenoe of an 
antiooagulant which counteracts the action of moom- 
plete plasma thromboplastin on in. In 
addition, this anticoagulant was found to inhibit the 
interaction between Christmas factor, antihsamophilic 
el es and platelets. ` 

The anticoagulant is a ital anomaly, being 
present in the plasma of 128 patients who were 
examined, six of whom had received no blood trans- 
fusions. <A study of its properties showed that it 
bears no resemblance to any inhibitor of blood 
clotting previously described. It is not adsorbed on 

aluminium hydroxide, kaolin or asbestos, and 
is &beent in serum. 

It is now our opinion that the defect in these two 
diseases is produced by a deficiency in a blood clotting 
factor as well as by the presence of this inhibitor 
termed Bridge anticoagulant. The concentration of 
the latter seems to influence greatly the olinical 
picture (unpublished work). 
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Nucleic Acid Metabolism In 
Megaloblastic Marrows in vitro 

Davipson et al.! reported that the deoxyribonucleic 
acid horus content is increased above normal 
in megaloblastic bone marrow. Vilter e£ al.*, on the 
other hand, on the basis mainly of deoxyribonucleic/ 
ribonucleic acid ratios, claimed that megaloblasta 
are deficient in deoxyribonucleic acid, more speoifl- 
cally in thymine 

Formate earhani: 14 in bone marrow cultures $n vitro 
labels nearly exolusively deoxyribonucleic acid ; about 
95 per cant of the radioactivity is found in the 
5-methyl group of deoxyribonucleic acid thymime’. 
Earlier work from this laboratory reported that 
megaloblasts rripen in normal serum, their ripenmg 
is inhibited by pernicious anmmia serum, and 
pernicious ansmia serum may cause the transforma- 
tion of normoblasts into megaloblasta*. Both folic 
acid and oitrovorum factor cause maturation of 
megaloblasta $^ viro. 

In view of the above observations, it was decided 
to investigate the uptake of formate oarbon-14 
(sodium formate carbon-14, speciflo activity 4:85 mo./ 
m.mole, 1-25 uo.[m]l. medium) in oultures of megalo- 


suspensions tm vitro and for a high-resolution auto- 
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Fig. 1. Localization of formate carbon-14 In megaloblast cultured 
fa vitro. Stained autoradiograph. (x 2,000) 


radi phy on smears prepared from such cultures 
have published previously*. Grain counts over 
individual cells indicated the amount of formate car- 
bon-14 incorporated into deoxyribonucleic acid (Fig. 1). 

Tables 1 and 2 indicate that the incorporation 
of formate carbon-14 into deoxyribonucleic acid was 
not significantly influenced by the type of serum in 
the culture medium. Pernicious anemia sera certainly 
did not cause an inhibition of uptake. On the con- 
trary, there is & suggestion of a slightly increasod 
uptake in such sera. Citrovorum factor also did not 
significantly influence the uptake of formate carbon-14 
into megaloblasts. No difference was found in uptake 
between normoblasts and megaloblasts. 

In 24-hr. cultures of six normal marrows in normal 
serum and eight pernicious anzjmia marrows in 
pernicious anæmis serum & comparison was made of 
the formate carbon-14 and adenine carbon-14 uptake 
in vitro. Table 3 indicates that the deoxyribonucleic 
acid labelling of the myelocytes is simular, whether 
they originate from normal or pernicious anemia 
marrows, but the megaloblasta show higher grain 
counts than the ing normoblaste (baso- 
philic grade). The ribonucleic acid labelling, however, 
is about twice as high in myelocytes and nearly 
8-5, times as high in megaloblasts from pernicious 


Table 1. AYNRAGM GRADE COUNTS OYER 50 NUOLRATED RED CELLS 
OF A MEGALOBLASTIO MARROW OULTURED ox eüro FOR 18 HE. IN TWO 
DIFFERENT NORMAL BERA AND Of FOUR DIFFRREXT PERNICIOUS 


Anax BERA 
Formate carbon-14 added after 8 hr. of incubation 








^ Note: In this marrow all the red oell precursors were megaloblastio 
tn character. 


Table $. Hrrscr OF PERNICGIOUS AMMA SERUM ON Forres 
OAxXBON-l4 UPTAKE INTO DENOXYXIBONUOLEIO ACID im miro 











——d 








* Isotope added after 3 hr. inoubation ‘ee ERAT. 
incubation. t Isotopo added after B hr. . Ineubetion. 
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Table 3. DEOXYRIBONUOLEIO ÁODD AND RIBONUOLEIO ACID SYNTHESIS 
MARRO 














anæmia marrows than in myelocytes or normoblasts 
from normal marrows (inter-marrow variations of 
grain counts over myelocytes or erythroblasts is 
+ 10 per cent). 

These observations complement earlier findings by 
Davidson et al. and indicate that in pernicious 
angmia marrows deoxyribonucleic acid synthesis is 
slightly increased in megaloblasts but not in the 
myelocytes. Synthesis of ribonucleio acid, however, 
is greatly increased in myelocytes and even more 
so in blasts of pernicious anmmia marrows. 
Since in short-term (6-20 hr.) cultures no marked 
difference was noted between normal and pernicious 
anzmia serum in the medium, it is suggested thas the 
megaloblastio change takes more than 20 hr. to 
develop. This is m agreement with earlier observa- 
tions on the formation of megaloblasts in normal 
marrows cultured in pernicious ansmia serum’. 

The underlying biochemical defect m the megalo- 
blasts is far from clear. Determinations based on 
deoxyribonucleio/ribonucleic acid ratios may be mis- 
leading, because a greatly increased ribonucleic acid 
and a slightly leas increased deoxyribonucleic acid 
content may give the erroneous impresion of de- 
deoxyribonucleic acid. 


ficiency in 


Radiobiology Laboratory, 
Department of Radiotherapy, 
Churchill Hospital, 
Oxford. 
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. B., Mueller, J. Y T., 
J.J., J. Lab. Chn. Med. M, 069 (I6 ) 
Cha Mod., 43, 008 (1051). ` 
J. Amer, Cham. Soc., 76, 2106 (1064). ; A 
^L, 1015 (1064). “s (LOS: Talne, Dg 
D ., Olin. Sqr. 9, 287 (1950). 
*Lajths, L. G., J. OH. Path., 5, 67 (1082); J. Photogr. Ser., 3, 130 


Effect of Ultra-violet Light on Mouse 
Skin over a Wide Range of Intensities 


WuxrHHE the effect on the living skin of a constant 
doge of ultra-violet radiation is the same if given with 
high intensity in & short pulse as if given with low 
intensity over a longer period of time has not appar- 
ently been recorded. We have therefore examined the 
tissue injury caused in mouse akin by ultra-violet light 
of wave-length about 300 mp when the intensity of the 
incident light was varied from 10 to 107! hv/om.* sec. 

A high-pressure mercury lamp with appropriate 
filters (2 mm. Jena WG7+4 10 mm. NIB, 6H,0, 
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Fig. 1. Tho relation between light Intenalty (4 ~ 3900 Toy) and 
minimum dose to cause tussne Injury in mouse skin 


500 gm./l.) served as souroe of light at the lower 
intensities. To obtain different intensities, working 


actinometry 
ferrioxalate). 

The mice, a commercial albino stock, were shaved 
with a barium sulphide paste on the back. They were 
fastened rigidly without anwsthesia by means of black 
rubber sheets to plane wooden boards and irradiated 
on the beck through 20 mm. circular openings in 
the sheets. Each animal was normally irradiated 
at two positions, both placed over the spine, with 
about 25 mm. between their centres. A total of 
about 100 animals were used in the experiments 

here. 

The degree of tiasue damage was estimated by the 
leakage into the irradiated areas of intravenously 
injected Evans blue. A volume of 0-3 ml. of the dye 
solution (0-5 per cent in saline) was injected intra- 
venously 20 hr. after irradiation. The animals were 
killed 15 min. after injection. The degree of blueing, 
estimated by visual oolorimetry of the dried skin, 
was plotted as a function of the irradiation dose. 
From these curves the minimum dose causing blueing 
was estimated and is plotted against intensity in 


' Fig. 1. It is evident that this minrmum dose is virtu- 
ally constant over & 107-fold change in intenaity. 


‘The intensity of the blueing increases with the 
doee of radiation up to a certam point. The blueing 
then gradually becomes weaker, probably due to a 
decrease in blood supply as the damage is increased. 
This latter limb of the curve 1s markedly influenced 
by the light mtensity. At the flaah mtenmty the 
decrease in blueing is evident at much lower doses 


‘than in the case of the lower intensities. 


B. CLAESSON 
Q. WNTTERMARK 
Institute of Physical Chemistry, 
L. JUBLIN 
Institute of Pharmacology, 
University of Upsala. 
June 24. 
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Search for a Potassium Compartment in 
the Human Red Cell Membrane 
search for a potassium carrier in the membrane of 
the human red oell From studies on the efflux of 

ium-42 from human red ocells, Solomon and 
Gold! concluded that the cell contained its intra- 
cellular potassium in two separate compartments. 
The was assumed to contain 
41-6 meq. potassium/1l. blood ; the smaller compart- 
ment was assumed to contain 1-75 m.eq. potessium/l. 
blood’, and to reach its peak speciflo activity about 
1-5 hr. after potessium-42 was added to the system. 
Fig. 1 shows an analogue computer curve giving the 
time course of the predicted relative speciflo activities 
of the three compartments under the present experi- 
mental conditions. In order to determine whether 
the smaller com could be idéntifled with 
the membrane p , the kinetics of the uptake of 
potassium-42 by the oellular membrane have been 
studied over the time iod of a few minutes to 
sir hours. They have to reveal the presence 
of a significant potassium-contaiming compartment 
within the membrane phase. Since the time reeolu- 
tion of the present experiments is about three minutes, 
no information, is available about processes which 
may be complete in shorter times. 

Human red cells, suspended in plasma diluted with 
buffer (Ref. 2, Table 1) to form & suspension oon- 
taining about 20 per cent oells, were incubated with 
potessium-42 in the usual manner*. Periodically, 
l-ml. samples of the blood suspension were with- 
drewn from the incubation bath, and a amall amount 
of rubidium-86 was added. The sample was then 
poured on to a siliconized ‘Milli-pore’ filter, which is 
characterized by pores too small to pass red cells 
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Relative potasstum-specific activity 
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Time (hr.) 
Fig. 1. Analogo computer curra 
specifio activities for potasstum42 large and smdl 
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or hæmolysed red cell membranes. The oells were 
then hssmolysed by the addition of & 5-ml. portion 
of water, and suction was applied to remove the 
hemolysate. ‘This process was repeated and the 


material to the filter was then washed once 
with 5 ml. of normal buffer. The total procedure 
required 2-8 min. The filter and adhering membranes 
from two separate l-ml. samples taken at the same 
time were then combined for counting. Simultaneous 
determinations of the potassium-42 and rubidium-86 
Tadioactivities were made in a gamma-ray spectro- 
meter. Since the washing procedure did nob remove 
the ion medium quantitatively from the mem- 
branes and the filters, the rubidium-80 radioactivity 
was used for correcting for the adherent medium. 
The remaining potassium-42 after correction was 
assumed to comprise all the membrane A2 
together with a small amount of trapped DE 


lysis was at least 07 per cant complete under these 
conditions. In three other control experimenta, when 
plasma solutions containing potassium-42 and rubi- 
dium-86 (with inorganic concentrations chosen to 
simulate experimental conditions) were poured over 
blank pieces of “Milli-pore’ filter paper, the ratio of 
potassium-42/rubidium-86 trapped in the filter paper 
was found to be 1-0 + 0-1. 

ine creuser eee PCIE E IO 
of six are given in Fig. 2. Is will be geen that the 
uptake is approximately linear, with no sign of a 
maximum at 1-5 hr. The kinetics are comparable 
with the kinetios of the large intracellular compart- 
ment, and the could be accounted for com- 
pletely on the basis of 0-3 per cent of the intre- 
cellular remaining with the membrane 
phase. It is concluded that the membrane phase, a8 
prepared under the present conditions, does nob 
&ooount for a small intracellular potassium compart- 
d Santee comparable to those shown in 
ig. 1. 

The potassium-42 content of the membrane can 
be converted into total potassium uptake on the 
assumption that all the membrane potassium-42 
is derived from the plasma and is accompanied by 
non-labelled potassium in the same proportion as the 
average present in the plasms. This leads to uptakes 
of 5 and 3-5 peq./L cell hour for experimenta 5 and 6 
respectively, which are very small compared with 
the predicted small compartment uptake of 3 m.eq./l. 
cell hr. It oan be concluded that the exchange of 
extracellular potassium with the membrane phase 
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must proceed at a rate leas than about 5 peq.[l. 
cell hr, or that the membrane potassium must 
exchange with ite environment in a period short 
compared with three minutes. 
This work was supported in pert by the United 
Btetea Atomic Energy Commission. 
A. K. Soroxow 
JUNE LOUCKS, 
Damrgn A. POLLEN 
Taoxas J. GUL, III 
ELIZABETH WoLr 
Biophysical Laboratory, 
Harvard Medical School, 
Boston 15, Mas. 
inn A. K , and Gok, G. Lennard, J Gen. Phynol., 3$, 371 


* Solomon, A. K., Gill, Thomas 
Gen Physiol., 40, 337 (1956). 
*Bolomon, A. K., J Gen Physiol., 38, 57 (1952) 


J., III, and Gold, G Lennard, J. 


Solution of Mineral Phosphates by Soil 
Bacteria 
Tas mechanisms by which soil micro-organisms 
dissolve insoluble mineral phosphates and make them 
available to planta is largely unknown, therefore 


research was undertaken to investigate these pro-. 


cesses. 

Phosphate-dissolving bacteria and fungi were 
isolated from soil dilutions by & modification of 
Gerretaen's technique! using carrot extract agar con- 
taining finely crystalline hydroxyapatite, precipitated 
by the addition of calcium chloride and di-potassium 
phosphate at 60°C. and afterwards adjusting the 
pH to 7. A strain of Escherichia freundit was selected 
for studying the mechanisms of solubihring the 
hydroxyapatite, since it dissolved large amounts after 
24-hr. incubation. A minimal medium containing 
1-0 per cent glucose, 0-05 per cent yeast extract and 
mineral saltes was devised and hydroxyapatite was 
preaipitated in the agar as previously described. 
Zones of solubilization appeared around individual 
colonies after 24-48 br. growth at 265°C. (Fig. 1) 
wherever the organism produced acids from ferment- 
able carbohydrates (Table 1). 

H. freundis grown in the minimal liquid medium 
for three days at 25° C. completely dissolved hydroxy- 
apatite (220 umgm. P/ml.)* both aerobically and 


Table 1. FERMENTATION AND BOLUBILILATION OF APATPIR BY B. 
freumdis IN THE PRESEKOB OF VARIOUS OARBOHYDRATES 











ken verdad Solubilization 

supplied Fermentation of apatite 
Gluoose A-G + 
Maltoee ATG t 
Glyoerol A+é@ + 
Sucross G only — 
Hrythritol Growth only — 

A, Acid; G, gas; -+, solubilization; —, no solubilization 


Table 2. AOD PRODUCTION BY E. freumdwi 


(meq. acid/ml of culture supernatant) \ 




















Acioblo Anaerobic 
Determination Phosphate supphed | Phosphate supplied 
KH,PO, | Apatite | KH,PO, | Apatite 
Total acidity 14 14 25 2 
Kon-volatile acidity B 17 15 
Lactic acid 75 148 16 
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on around colonies of 
whioh hydroxyapatite has 
(x 45) 


Fig 1. Oloar zone of 
A frewsda: on a minimal medium in 
been precipitated at 50° O. 


anaerobically. The organic acids in the culture 
supernatant were identified by paper chromato- 
graphy. Volatile acids were converted into hydroxamio 
acids*, and thus formio, acetic and propionic sords 
were detected. The non-volatile acids were de- 
termined by the method of Ladd and Nossal‘ and in- 
cluded large amounts of lactic acid with smaller 
quantities of glyoollio, fumarıo, adipic and succinic 
acids. The lactic acid’ represented about 85-100 per 
cent of the non-volatile acids (Table 2). 

Johnson’ showed that all these acids solubilize 
calcium hydrogen phosphate and calc1um phosphate, 
the «-hydroxy acids being among the most reactive. 
Laboratory testa indicated that 1,200 mgm. lactic 
acid was sufficient to bring 220 umgm. phosphorus 
into solution. Solution occurred almost immediately 
and showed no increase after three days standing. 
Therefore lactic acid alone from this bacterimm could 
have dissolved the apatite. On nutrient agar this 
organism produced golden-coloured  intra-oolonial 
crystals identified as caloram carbonate, aa described 
by Hewitt’ for E. colt. 

Numerous other phoephate-dissolving organisms 
have been isolated. From Waite Institute soil 291 
bacterial isolates were made, of which 184 grew on 
the minimal agar and 84 showed digestion zones vary- 
ps eo 1 to 10 mm. in diameter around individual 
colonies. In all cases solubilization was accompanied 
by a fall in pH, the lowest value recorded being 4-5. 
An even higher tage of phosphate solubihzing 
bacteria were isolated from the rhizosphere of plante. 
Many of the organisms irreversibly lost their ability 
to dissolve phosphate after a few subculturings. 
After a further period of incubation numerous cultures 
precipitated calcium salta over the whole of the 
cleared areas. With one strain of A. niger a band of 
reprecipitation followed closely behind the zone of 
solution. 

Further results have shown that the finer the 

hosphate particle the more easily it was digested 
by the organisms. In an bt where ferric 
phosphate was incorporated as the insoluble phos- 
phate source, & marked blackenmg of the particles 
by numerous organisms occurred. This was shown 
to be due to hydrogen sulphide production by these 
organisms, ‘The hydrogen sulphide presumably 
reduced ferrio phosphate to b ferrous sulphide 
with the release of phosphate. 

The mumportance of these organisms in the soul is 
difficult to assess but it seams that & local acoumula- 
tion of lactic acid and hydrogen eulphide from 
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microbial metabolism are at least two biological 
products important in rendering insoluble phoe- 
phates available. Research is continuing on other 
becterial and fungal isolates. 

I wish to thank Mrs. L. E. R. Rogers for taking 
X-ray patterns and identifying the precipitate from 
calcium chloride and di- -potasium phosphate as very 
finely crystalline hydroxyapatite. 

Joan I. SPARBER 
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c/o Waite Agricultural Research Institute, 
å Private Bag, Adelaide. 
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Pathway of the Synthesis of Fucose from , 
Glucose in Klebsiella aerogenes 


Ir is possible to obtain evidence for the synthetic 
pathway of a monossocharide by determining ite 
isotopic labelling in a suitable polysaccharide which 
has been produced from a labelled substrate. Experi- 
ments were undertaken to determine the synthetic 
pathway of fucose using a fucose-conteining extra- 
cellular bacterial polysaccharide which was produced 
from labelled glucose and methionine as the sole 
carbon and energy sources. 

A washed suspension containing about 0-5 mgm. 
total oell nitrogen per ml. of & slime-forming strain 
of type 54 Klebsiella aerogenes (43 ‘S1’) was prepared 
from a -deficient solid medium!. It was 
aerated for 6 hr. at 30° in 250 mL of a medium 
containing 0-1 per cent glucose, 0-001 per cent 
methionine, 0:001 per cent -magnesium chloride, 
0-0001 per cent calcium chloride and 0-2 M sodium 
phosphate—potassium phosphate buffer pH 7: ‘2. The 


(D-glucose, D-glucuranic acid and r-fucose) isolated as 
described previously’. The labelling on each carbon 
of glucose was determined using the Leuconostoc 
mesenteroides method* and on C6 of glucuronic acid 
by decarboxylation with hydrochloric acid‘. Fucoge 
was degraded by periodate oxidation to give formic 
acid (C14) and acetaldehyde (05—6). The acetalde- 
ie wal ouilived io gost acid which wes dered 
to give O5 and C6 separabely?. 
Experiments using unlabelled gincose and OH,- 
labelled methionine (100 po.) as the carbon and 
energy sources for synthesis showed little radio- 
activity inoorporated into the polysaccharide (leas 
than 0:01 per cent conversion) and no increased 
labelling of the methyl group of fucose compared with 
the reet of the . This result indicated 
that fucose is probably not formed by M 
of the corresponding pentose. is using 
unlabelled “methionme and either gluoose-1-O or 
glucose-6-O (200 uo.) gave a ‘yield of radioactivity 
in the purifled polysaccharides of 12-1 and 18-2 per 
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Table 1. Pan Omwr DIST&ISUTION OF BADIOAOTIYITY Iw meee 











Glucose-1-4C GInoowe-6- 40 
Carbon Gh- Glu- 
atom Glucose | curonie | Fuoose | Gineoss | curonio | Fuoose 
acid - acid | 
63 13 


aan wi ÍD- 














cent respectively. The distribution of carbon-14 in 
the component sugars is ahown in Table 1. 

It is evident that the distribution of labelling in 
the three sugars 1s very similar, so far as the experi- 
mental. method can determine. This that 
glucuronic acid and fucose are probably derived from 
glucose without a splitting of the carbon chain and 
without & reversal of the molecule. The result with 
glucuronic acid was expected from a knowledge of its 
synthetic pathway* and agrees with previous results 
obtained with Sireptococous . However, 
conversion from D-glucose to L-fuooee without split- 
ting or inversion of the carbon chain involves a 
Walden inversion of three carbon atoms as well es 
reduction of C6 to a methyl group—a very surprising 
metabolic pathway. 


CHO 1 CHO 
id od nob 
nox x lou 
ub ox ul. og 
ee ee HO T 
dios ls, 

L-Fucose 


D-Glucoge 


© a ctc to 


Similar results showing a conversion of D-glucose 
to L-fucose without a change in carbon chain have 
been obtained recently by Heath and Roseman (in 
the preas). They degraded the fucose of the extra- 
cellular polysaccharide by periodate oxidation of the 
benzimidazole compound in order to get Cl, 2, 5 
and 6 separately. As their resulta are reported in 
detail, those presented in this communication will not 
be lished further. 

e experiments described above were carried out 
during 1955 at the Berkeley campus of the University 
of California. I am indebted to the Rockefeller 
Foundation for a fellowship during this 2 sini 

J. F. 


Bacteriology Department, 
University of Edinburgh, 
Edinburgh. 
bie TL do X d, J. P., and Edmunds, P. N., J. Gen. Atoro- 
* Wilkinson, J. Dudman, W. F., and Aspinall, G. O., Biochem. J., 
Ginsburg, V., and Hasid, W. Z., J. Biol. Chem., 318, 
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* Hdelman, J. 
j- Moses, F. H., and Dorfman, A., J. Biol. 
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+ Stromingen, Te, Kalakar, T- ML, Arelrod, J., and Maxwell, E.S, 
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Effect of Gamma Rays on the Sprouting 
of Stored Mangolds 

Gamma radiation, whioh- has previously been 
shown to prevent sprouting in potetoes!, onions! and 
carrote*, has now been found to prevent the sproutimg 
of stored mangolds (Beta vulgaris) Recently har- 
vested lds of the variety Orange Globe, from 
whioh the leaves had been removed leaving 2 in. of 
leaf-stalk, were irradiated in batches of five wrth a 
cobalt-60 source giving a doee-rate of 100 rads per 
min. After treatment on November 7, 1956, the 
mangolds were bedded in damp sand in an unheated 
building. On 8, 1057, the mean lengths of 
the sprouta were 5-7, 3-2, 1-6, 0-0, 0-0 and 0-0 in. 
on the batches grven 0, 5,000, 10,000, 20,000, 80,000 
and 40,000 rads, respectively. Some of the aphid 
species that transmit viruses of sugar beet and 
mangold crops survive through the winter in clamps 
and multiply in the spring on the developing sprouts 
of mangolds*. This experiment was part of a pro- 
gramme of research to find a method of preventing 
the aphid vectors from over-wintering in this way. 

OC. E. OoRNFOBD 
Rothamsted Field Station, 
Dunholme, Lincoln. 
D. B. POWELL 
Technological Irradiation Group, 
Atomic Energy Research Establishment, 
Isotope Division, 
Wantage Radiation Laboratory, 
Grove, Nr. Wantage, Berks.  : 
Bed) A. FL, and Christensen, H, Nwoeomios, 12, (No. 8), 16 


2 B. L, Sawyer, E. In, and Sparrow, A. Ha, Nudeonios, 13 
(No. 4), 48 (1955). 

Omahen, K., Brenna, H., and Boer, L. Proe. 1st Int. Conf. on the 
Peaceful Uses of Áiom:o Hnergy, 18, 208 (10564). 

1 Broadbent, L., Cornford, O. &., Hul, B., and Tinsley, T. W., Ann, 
App. Biol., 38, 518 (1049). 


Effects of Red and Far-Red Radiation 
on Seed Germination 


Doura a recent study of the effect of continuous 
and short illumination on the germination of 
Amaranthus retroflerus seeds!, three new facte oon- 
cerning the effect of red and far-red radiation have 
been found. 

Amaranthus retrofleous seeds germinate to the 
extent of about 50 per cent in darkness at 37°C. 
within 48 hr. with no subsequent germinations. But 4 
single illumination of 1,000 ft.-candles for 2 sec., 
given at any time after 48 hr., causes 100 per oent 
germination within 24 hr. of illumination. The 
ability of the seeds to respond to such a short light 
stimulus is not diminished by several months of 
imbibition. If, instead of darkness, the seeds were 
kept for the first two days in continuous high- 
intensity far-red radiation, they did not respond even 
to a much stronger light stimulus. The ability of 
these seeds to react to a short irradiation was regained 
if they were placed for a certain period in darkness 
(Fig. 1, curve a). If, however, after being in the 
dark, the seeds were illuminated again with con- 
tinuous far-red radiation, the ability to respond to 
short illumination diminished again (Fig. 1, curve 5). 
This could be repeated several times. (For technical 
reasons very short illuminations (up to 60 seo.) were 
given with white instead of red light. But each kind 
of experiment was repeated at least once with pure 


NATURE 


November 9, 1957 


VoL 180 





0 8 16 u sa 40 48 

Time before germination (hr.) . 
. (s) The seeds were t in eontinuous far-red light for 
TAE diy ui thins camoved D darina. After various intervals, 
whioh are grven on the abscissa, three dishes containing 100 seeds 
eaoh recelved an Illumination of 3 seo. ab 1,000 ft.-candles of 


white light. Germination was counted after a further 24 hr. 
In darkness 
(b) The seeds t In eontinuous darkness for the first two 


of the soeds 


red light, to ascertain that the effect of the short 
illumination was really that of ita red component.) 

In contrast to the usual reversible red — far-red 
effect®, red in this case is not effective immediately 
after continuous high-intensity far-red. Some sort 
of prolonged dark reaction is needed to restore the 
response of the seeds to red light. Thus, the effect 
of prolonged high-intensity light on plant develop- 
mens is not due only to photosynthesis, as was 
supposed by Liverman' and others, but has been 
shown to be directly involved in the red — far-red 
reaction. This may also explain why Stolwijk and 
Zeevaart could not demonstrate an inhibitory effect 
of red light on the flowering of Hyoscyamus niger 
when. the red light was used after prolonged infra-red 
irradiation. 

The reversal of the effect of red light by far-red 
illumination was lees effective if the latter was given 
immediately after the red than if a short interval 
of one or two minutes was allowed between them 
(Fig. 2, curve a). This indicates the existence of a 
dark reaction durmg the interval. The effect of 
temperature on this red — dark — far-red reaction was 
investigated. First it was sscertained that placing 
the seeds for 5 min. on ice did not affect dark germ- 
ination, nor the sensitivity of the seeds to red light. 


NO P.R. CONTROL 





24 6 8 16 80 00 
Interval (min.) between red and far-red Uominatfon 


Fig. 2 Bffeot of temperature and time-Interval between appllos; 
tion of red and infra-red |Dominations. (s) the interval 
between !lluminationa the seeds were kept ai 37° Ù. e During 
the interval between Llumtnaiions the seeds were kept on 

loe. (c) Seeds receiving no far-red iIlumination 
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The illuminations used were 2 seo. of white light of 
1,000 ft.-candles and then, after various intervals, 80 
seo. of far-red light filtered out of the same source. 
The dishes with the seeds were kept for 48 hr. in 
the dark at 87? 0. The seedlings were removed in 
blue light and the remaining non-germingted seeds 
were divided into two lota, one of which waa placed 
on crushed ice for the period of five minutes. Mum- 
inations, as described above, were applied during the 
5 min. in such a way that the far-red was given 
just before the end of this period. The control lot was 
illuminated in the same manner but at 37°C. The 
results ‘of these ts are summarized in 
Fig. 2. It is evident from these results that low 
temperature further delayed the maximum effective- 
ness of far-red irradiation in reducing germination. 
The resulta, therefore, confirm the existence of a dark 
reaction sensitive to temperature in addition to the 
photochemical one. This is in contrast to the findings 
of Borthwick e£ al.*, who could not demonstrate any 
temperature effect on the reversible red — far-red 
reaction when the seeds were illummated at low 


temperature. i 

From the curve for the oontrol seeds (Fig. 2, 
curve a) it is also evident that on further prolongation 
of the dark period, a point is reached when far-red 
light is completely ineffeotive in reversing the effect 
of red light®4. 

A further effect of red and far-red radiation was 
found when the seeds were germinated at 26° instead 
of at 87°C. The seeds received short illuminations 
of 1,000 ft.-candlea of white light for 1 min. once 
every day on the first, second and fourth days. 
Control lota received & single illumination only on 
one of these days (Table 1). From Table 1 ii is 
evident that at 26° the sensitivity of the seeds to 
short illuminations is only developed fully by the 
fourth day. Jlumimation given prior to that day 
diminishes the effect of & subsequent illumination. 
ss sa D 

illumination was caused by the red 
component of the light used. It is suggested that the 
effect of the ‘premature’ illumination may be 
analogous with the short interruption of darkness in 
long-day plants. A further study of this problem is 


in progress. 


Table 1. GERWIXATION OF Amaranthus retrofesus SENDE AT 26° 0 
Treatment Percentage of germination 
Ko tllumtnation 20 + 2* 
Illuminated 60 seo. with 1,000 ft.-candies 
on - 
day alli 
reges Prid 53 +8 
MA ta ay ari 
+ 
in, 14 and dih daya oil 
and 4th -days 08 1 


* + maximal rangs 
This investigation has been carried out under the 
guidance of Prof. M. Evenari, and I thank him for 
his interest and help during the course of this work. 
. This communication is based on a Ph.D. thesis to 
be gubmitbed to the Hebrew University, Jerusalem ; 
and a detailed report of the investigations will be 


published elsewhere. 
AviBHAG KADMAN-ZAHAVI 
Department of Botany, Hebrew University, 
Jerusalem. May 9. 
1 Kadman-Zahavi, i, eee ee ae 4, No. 4 (1055) 


' Borthwiok, H. A., Hendricks, 
and Tools, V., Bot. Qaz., 


*Liverman, J. L., "Ann. Rer. Plant Phyxiol", 8 (1955). 
4 Wrenari, M., Newman, G., and Stein, G., Nature, 178, 452 (1053). 
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A Quantitative Comparison of 
Sulphydry! Content and Formazan in the 
Tissues of the Pea Radicle 


SHVHRAL workers have discussed the tetrazolium 
indicators aa possible- histochemical reagents for 
SH-groupe!-*. Experimenta by Roberts and Luochese* 
indicated positive correlation between the histo- 
chemical localization of protein-bound SH-groups 
and triphenyl tetrazolium chloride reduction. 

ta were conducted to determine the 
le quantitative relationship between $n vivo 
and formazan in segments of the radicle of 
Pisum saiwum L. (var. Exprees) 5-mm. segmenta 
were excised from seedlings of various age-groupe ai 
the same of tissue differentiation, as reported 
by Féjer*. Quantitative determinations were con- 
duobed on the SH-content of the samples by the 
amperometric titration method’. Quantitative de- 
terminations of reduction of tetrazolium by the 
tissues were carried out following incubation of 
the samples for 20 hr. in a medium oonsisting of 
Sorenson's phosphate buffer (pH.7-4) at a final 
concentration of 10-1 M, tetrazolium at a final 
concentration of 10° M, and sodium succinate 
neutralized with sodium bicarbonate (pH 7-4) at a final 
concentration of 10-* M. On the basis of the ex- 
perimental values of SH-content, the equivalent 
amount of intracellular formazan was determined 
by calculation. The results are given in Table 1. 
All values are expressed in 103 mgm./100 mgm. 
freah weight of sample. The experimental results 
revealed that radicle segments from older plants 
aaa a higher concentration of total SH than 
lanta ab the same stage of tissue differentia- 
ag the other hand, experimentally determined 
formazan values were higher in the segmenta of 
radicles of young planta and decreased sharply m 
seedlings from two to six days old. 


Table 1. Companion OF BH COXTEKT AXD EXPERIMENTAL AND 
OALCULATED VALUES OF FORMAIAN CONTENT OY Pama RADICLE 










Total Formazan oajonlated 
forman from BH content 





* All values are expressed in 10-* mgm /100 mgm. fresh weight of 


Although previous workers have indicated the 
possibility of using tetrazolium indicators as histo- 
chemical reagents for 8H-groups, the present experi- 
ment did not reveal a positive correlation between 
total SH and formazan content m segments of pea 
radicles. On the contrary, SH and formazan values 
were inversely proportional in all determinations. 
Since determinations on segmenta excised from 
young plants revealed considerably more formazan 
than BH, it is unlikely that SH-groups played a part 
as & substrate in the reaction. These groups are 
probably bier oa dicis -bound SH-groups of the 
&poenryme. li demonstrated that the endo- 
genous substrate is exhausted after approximately 
6 hr. incubation and reduction of tetrazolium 
ocases. However, reduction of the indicator 
will be resumed on the addition of succinic acid 
as & substrate. Bulphydryl groups are effective in 
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reducing tetrazolium only at pH values™ in excess 
of 10-0. Findlay* reported a 100 per cent efficiency 
in the in viro reduction of neotetrazolium at pH 12:6. 


All the present resulta were obtained frem incubation ' 


media buffered at pH 7:4. The SH concentrations 
employed by Roberts? in determinations of in vitro 
reduction of tetrazolium by SH-groups were con- 
siderably in excess of physiological concentrations 
encountered in oells. 

Ii is interesting to note that segments of radiales 
of the same state of differentiation exhibited con- 
siderable difference in SH and formazan values from 
plants of different age-groups. Similar differences 
have been reported in determinations of free amino- 
acids, isoelectric point’, and oertain sulphur-contain- 


observed in other members of the Leguminosae and 
appear to be specific for this family!*. Therefore, 
it is important to point out thas the reverse trend 
of SH and formazan is a special case; in certain 
other plant families a closer correlation between these 
values will be observed. The family 
was chosen to illustrate thas the histochemical 
pattern does not result from a direct reaction be- 
tween SH and tetrazolium, but to direct attention to 
the importance of SH in the involved. 
b is made to Mrs, Olga Féjer for 
BH. determinations. 
B. Jáwsosn 
M. Davay 


Institute of Plant Physiology, 
L: Eotvoe University, 
Budapest. 


i sia of Botany, 
niversity of Idaho, 


Moscow, Idaho. 


L. W. Ronumr8 


A 
Luoohese, G., Stein Tech., 80, 201 (1065). 
to the Hungaran Blodogical Society, 


, Perrone, J. O., and Kirk, P. L., Anal. Chem., 23, 


, 89, 68 (1964). 
, ML, Ann, Biol. Undo. Humg., 8, 47 


, ML, Acts Bot. Hung., 8, 159 (1055). 


Vesicular-Arbuscular Mycorrhizas 
in Apple Seedlings 


Mossa has described the formation of vesicular- 
arbuscular mycorrhizas in apple seedlings grown in 
sterilized soil to which sporocarps of a species of 
Endogone were added’. She states that“ no attempt 
was made to sterilise the since their loose 
structure makes this impossible”. Thus the identity 
of the endophytic mycelium in the apple roots with 


that of Hndogons could not be proved. 
We haye:been able to show that a similar vesicular- 


arbuscular endophyte in roots of Alium ursinum 
' gnd other planta (including Fragaria ossa) is a 
species of Pythium’, closely resembling P. ulimem. 
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E im eros of Taoeleied ct sypie sendin a rimi woeks kyo). oe 
Rel pei soptate, branches, rises do’ ot develop 


Inoculation i te and the use of Harrison’s* 
direct-observation method ‘of isolation of the endo- 
phyte leave no reasonable doubt that the Pythium 
isolate is able to produce a vesicular-arbuscular 
mycorrhiza in association with the roots of a number 
of unrelated plante. Binoe Mosse‘ considered that 
similar endophytic mycelia in roots of strawberry 
and apple were attributable to an unidentifled species 
of Endogone, we investigated the effect on apple of 
isolates of Pythtum, including that from A. ursinum 
and one of P. uliimum from lettuce. Surface-sterilized 


. apple pips were sown in steam-sterilized soil (John 


Innes No. 1 potting soil) inoculated with sand and 
oatmeal cultures of the Pythium isolates. The pota 
were stood im sterilized dishes in a temperate 

. The soil was covered with a }in. layer 
of sterilized sand, and the pote were watered with 
sterile water. Uninoculated controls remained free 
from infection throughout the experiment. During 
the early stages of germination a few seedlings, 
inoculated with the lettuce isolate of P. ultimum, 
damped-off but the rest survived. Four weeks after 
germination of the seedlings the fungus became 
established as an intercellular mycelium with a few 
intracellular branches. Three-month-old seedlings 
had reached the stage shown in Fig. 1. Ovoid or 
globose vesicles were formed both outside and inside 
the roote. Branched, irregularly crenate, sometimes 
septate, hyphs were widespread in the oorter. 

The endophyte was strikingly similar to that 
figured by Mosse. Pythium waa re-isolated from 
these seedlings by  Harrison's direct observation 
technique. 

Infected seedlings were noticeably taller and 
sturdier than the uninfected controls, as was noted 
by Mose in her experiments. 

The close similarity between the effeote produced 
by inoculation of apple seedlings with Pythium 
ultimum in our experiments and those associated with 
the presence of Hndogons in Mosse’s work is very 
striking. Either both these unrelated fungi assume 
the same form on entry into apple roote, or Pythium 
was present in or on the unsterilixed sporocarps of 
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Endogone used by Mosse. Further work on these 
Pythium isolates is in progress in this laboratory. 
Luux E. Hawker 
z Anama M. Haw 


No. 4593 


Department of Botany, ' 
University of Bristol. 
1 Mosse, B., Nature, E n gees 
' Hawker, I. I., Harrison , Mobolls, V. O., and Ham, A. XL, 
Bni. Mycol. e i; '876 (1957). 


' Harrison, R. W., Natures, 175, 48% (1955). 
1 Mose, B., Ana. Ba , N.B., 80, 349 (1056). 


Transmission of Trophic Stimull along 
Developing Nerve Fibres 


Iw the development of the nervous system of the 
vertebrate embryo, the spinal nerves grow outwards 
to the developing limb-buds. Onoe within the limb 
rudiment, nerve fibres apparently convey some 
trophio stimulus to their cell bodies, at the levels 
of the brachial and lumbar plexuses. This influence 
can be demonstrated by removal of a limb on one 
side of an embryo, when both the sensory neurones 
of the dorsal root ganglis! and the motor neurones 
of the ventral horns within the cord? have been 
shown to be fewer in number on the operated side. 

Recent experiments by us on the toad Xenopus 
laevis show something of the means by which this 
influence is exerted. We have interfered with its 
normal operation at lumbar levels in the following 
WByB: 

(1) Removal of the hind limb-bud, followed by 
measures to check any subsequent regeneration, for 
example, by grafting head skin over the limb area. 

(2) Insertion of a barrier between the outgrowing 
spinal nerves and the limb-bud. Into a horizontal out 
through tlie larva below the notochord a thin lamina 
of mios was inserted, over the surface of which 
ectoderm regenerated. After a few days the mica 
was removed; a permanent cleft then remained. 
The lumbar nerves can then only reach the limb by 
a tortuous path around the borders of the cleft. The 
obstacle is not always overcome, and in such instances 
the limb develops without innervation. 

(3) Treatment of the limb area with the nitrogen- 
mustard methyl-bts (bete chlorethyl) amine hydro- 
chloride. One of us’ has shown that local 
application of this substance ab 1: 500 dilution will 
suppress the development of the 
hind-lmbs. Woe have now shown 
that the effect of the treatment 
extends beyond the limbs to the 
dorsal roob ganglia of the lumbar 
region, where their cell bodies may 
undergo degeneration. The corre- 
sponding ventral roots remain un- 
affected (Figs. 2 and 83). 

The particular effects of these ex- 
periments on the ventral horn call for 
notioe. This centre normally develops 
in two stages. First, groups of neuro- 
blasts are formed at the ventro- 
lateral margin of the grey matter of 
the cord in the lumbar region. Later, 
a compact group of these ocella differ- 
entiates into bipolar neurones (Fig. 1). 
The nuoleus and nuoleolus then en- 
large, and Nisel substance ir laid down 
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' The ventral horn will develop aa far as the neuro- 
blast stage in the &beenoe of limbe and of dorsal 
root ganglia. The further stage of differentiated 
neurones is only abbeined, however, if a nerve has 
reached the limb, and also provided that sufficient 
cells of the lumber dorsal root ganglia still remain. 
These facts, which follow from the results of experi- 
ments in groups (2) and (8), suggest that: (a) some 
stimulus which originates in the limb is necessary 
for the differentiation of neurones m the ventral 
horn; (b) this stimulus ig trangmitted along fibres of 
the dorsal root ganglia. 

In larves in which a limb was removed at an early 
stage, a small bud usually regenerates. Four weeks 
after the operation, the dorsal root ganglia on the 
operated aide contain about half their normal number 
of cells. Yet within the cord there is here little differ- 
ence between the ventral horns on the two sides. 
It thus seems that the stimulating effect of the limb 
is of the nature of an induction, and one in which the 
final regult is largely independent of the magnitude 
of the original stimulus. 

Not only does the normal formative stimulus from 
the limb travel to the cord along afferent flbrea, but 
also the degenerative effect after treatment of the 
limb-aree with nitrogen-mustard is propagated along 
the same channels and in the same direction. In 
both instances the action appeara to be independent 
of the ventral root fibres. It seems, however, that 
the latter can transmit formative stimuli of another 
kind in an efferent direction. This evidence comes 
from the development of the jaw musculature in 
larval Xenopust. By the use of an azo dye-coupling 
reaction, it has been shown that groups of neurones 
within the hind brain show a positive reaction for 
cholinesterase a day before their axons finally reach 
the fibres of the developing jew muscles, when the 
enzyme first appears at neuro-muscular junctions. 
Preparations from larve at this stage show how the 
distribution of the enzyme follows the course of the 
nerve fibre. This sequence is most easily explained 
by assuming the tranamission of a substance, possibly 
the enzyme iteelf, or an immediate precursor, along 
the developing axon. 

The brilliant experimenta of Levi-Montalcini’ and 
her collaborators have shown that chemical sub- 
stances, apparently proteins, can stimulate the 
development of fibres from dorsal root and sym- 
pathetic gangHa of the chick, both in the intact 





Figa 1-3 show transverse sections through part of the spinal cord of tadpoles of 
Xenopus sens 


Normal larva, 85 i level of the tenth " 
(1) mm., through Ss spinal ganglion, showing 


ples re diea egi ME ad 


Tonal Toot 1s shown ; 


No ventral horn has darapo d 


46 mm. long, 44 days after ireakmeni of ]tmb-area with 1: 


The muah-redueed tenth spinal Dg e e e 
x 


no ventral horn has dereloped. 
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embryo and in tissue culture. Some years ago, one 
of us’ demonstrated that in cultures of spinal ganglia 
of the chick, vacuoles taken in at the nerve tip 
rapidly travel along the fibre towards the cell-body, 
although in cultures of the spinal oord itself move- 
ment along the axons in the zone of outgrowth is 
i and withous a general trend. 

It is likely that trophic stimuli are transmitted 
within the developing nervous system by the passage 
of substances along the growing nerve fibres. The 
present evidence suggests that m some instances they 
travel in the same direction as that in which the 
nerve impulse will be conveyed in functional life. 

AmrHUR Hamas 
PERH ANDREÉ TBSOHUMI 


Anatomy School, 
July 9 
1 Piatt, J., Biol. Rø., $3, 1 (1048) 
1 Hamburger, V., and Koefe, H. L., J. Bap. Fool., 96, 233 (1944) 
* Teohumi, P. A., Rev. Swises Fool., 61, 177 (1064). 


(Pergamon Prees, London, in the press). 

* Levi-Montaleint, R., dam. N.Y. Acad. Soi., 65, 330 (1058), 

* Levi-Montalin!, R., and Cohen, 8., Proc. U.S. Nat. Acad. Soi., 4i 
005 (1956). 

' Hughes, A., J. Amet. Lond., 87, 150 (1953). 


Development of Isolated Female Larve 
of the Potato-Root Eelworm (Heterodera 
rostochlensis Woll.) - 


Tyriue!, following the observations of Byars’ and 
Gabriel’, conducted an experiment to determine 
whether the root-knot nematode, Heterodera marions 
(Cornu) (now Meloidogyne sp.), could reproduce in the 
absence of males. Lines were maintained from isolated 
females through as many as twelve generations. 
Since Heterodera and Meloidogyne are closely related 
genera of the subfamily Heteroderinae, the possibility 
of such reproduction (parthenogenesis or syngonism) 
occurring in the potato-root eelworm, Heterodera 
rostochiensis Woll., was investigated. 

Small tubers of Majestic potato were surface- 
sterilized and all ‘eyes’ removed. They were then 
cut into halves and a single larva of the potato-root 
eelworm was placed on each freshly cut surface. 
Each half-tuber was then buried in moist, autoclaved 
sand, one piece in each of a hundred 24-m. pots, 
each covered with a glass lid and the sand kept moist 
by watering with a 20 p.p.m. copper sulphate solution. 
As controle, twelve similar tuber slices were prepared 
and about 2,000 larvæ added to each. The pote were 
kept at laboratory temperature (20-22? C.). 

After four weeks the tubers were removed, washed 
free of adhering sand and examined for oyste. Further 
weekly examinations were made until the sixth week 
when, on two tuber slices, single developing females 
were seen. The control slices by this time bore 
numerous cysts, many in the yellow stage of develop- 
ment, end containing embryonating eggs. The single 
isolated cysts were maintained on tho tuber alices 
until the tenth week, at which time they were still 
white, although a slight browning was detectable. 
They did not pass through the distinctive yellow 
stage. No eggs were found when the cysts were 
opened. ‘Giant cells’ were present in the tuber tissue 
associated with developing cysts. 

These results are in with those reported 
by Faesuliotis* and Ellenby*, who found no em- 
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bryonated eggs in cysts developing on the roots of 
separate tomato plants and potato plants respectively 
to which a single larva had been added. They suggest 
that enogenesis does not occur. 

One of the isolated females showed a gelatinous 
extrusion reminiscent of the egg sac found in other 
Heterodera spp., but not hitherto described in H. 
rostochiensis (Fig. 1). 

This work is part of an investigation flnanced by 
the Agricultural Research Council. Thanks are due 
to Mr. 8. G. Revell for the photograph of the cyst 
with the gelatinous extrusion. 


T. D. WILLIAMS 
School of Agriculture, 
University of Cambridge. 
June 8. 
1 Tyler, J., Huperdia, 7 (10), 373 (1035). 
1 Byars, L. P., Pkytopath., 4, 823 (1914) 
* Gabriel, C., O.R. Sos, Ihol., Paris, 96, 497 (1016). 
* Yassulotis, G., Phytopeth., 47 (1), 11 (1957) (abstract) 
* Hllenby, C., Nematologios, 3 (3), 250 (1057) 


Effect of Leaf Rust on Cereal Forage 


Faw investigators have examined the effect of leaf 
rusb on yield, chemical composition and nutritive 
value of cereal forage. This situation is unexpected 
in view of the large acreage of cereals devoted to 
sheep and cattle ing in many countries. However, 
the reviews of Allen! and of Chester* indicate that 
invasion of a susceptible host by an obligate parasite 
such as leaf rusb is accompanied by physiological 
disturbances mediated by chemical change. Murphy* 
found that leaf rust infectaon of osts, harvested at 
the boot stage, reduced the yield of forage, altered 
the chemical composition and delayed maturity 
except where water-streas oocurred. Murphy’s 
observations may apply only to cereal forage at the 
boot stage of maturity and not necessarily to the 
much earlier stage of maturity at which cereal forages 
are grazed in New Zealand and eleewhere. Yarwood* 
observed increased invasion of rust-infected tissue 
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growth-rate of slugs and rets eating rust-infected 


ways, BO that Yarwood’s observations have limited 
application to sheep. 

Pot i were consequently carried out to 
elucidate some aspecta of the leaf rust/oareal forage/ 
ruminant M ri The summarized resulta are 
presented in Table 1, which clearly shows the marked 
reduction in yield of forage caused by leaf rust. Also a 
reduction in palatability of rust-infected forage was 
observed in fleld experiments. The percentage of dry 
matter in the cereal forage was usually, but not al- 
(Table 2) showed that the crude protein and ash 
content of rust-infected cereal forage was increased, 


changing 
season, occurred; but there was a marked lag in 
chemical change of the rust-infected fi indicating 
a real delay in maturity due to rust. thy, 
the hypothesis that leaf rust affects chemical com- 
position mainly by reducing the physiological age is 


proposed. 

The most plausible interpretation is that the altered 
content of crude protein and crude fibre of rust- 
infected. forage represents improvement of the digest- 
ibility and nutritive value. This is at least true for 
guinea pigs, as was shown by Hall’, who used rust- 
infected and rust-free Dun oat forage grown by me: 
The guinea pigs eating rusted forage grew heavier per 
unit of time and unit of feed than did those eating 
rust-free forage. Also there were no short-term toxio 
effects. This was unexpected as the almost unanimous 
ru eser circa dors oda, 

grazing severely or forage, 
soour, fail to thrive and sometimes die. 

There is clearly very good agreement between 
experimental resulta and farmers’ observations that 
-Tugt reduces yield of forage and palatability, bus 
marked disagreament on the effect of the chem- 
ical change on ruminant thrift. The evidence from 
field observation is Bo strong that ib cannot be lightly 
dismissed. Factors not yet considered in experi- 
mentia so far carried out are doubtless involved. The 
reconciliation of fleld-obeervations and i 
resulta may follow from experiments measuring, for 
example, the daily intake of rusted forage, ruminant 
alergy to rust spores or the effect of changed chemical 
composition on protein or mmeral imbalance. 


NATURE 


1001 


A fuller report of this series of experiments will 
shortly be published in the Journal of Agricultural 


Science. 
A. F. GaxmxALL 
2 el an dad 
Department of Scientific and Industrial Research, 
» Linooln, New Zeeland. May 14. 
1 Allen, P. J., “Annual Review of Plant Physiology”, & (1064). 
* P ture and Prevention of the Cereal Rusts as 
OMlirocplined im in at Rust of Wheat” (Chronic Botanic 
* Murphy, H. O., J. Agrio. Ree., 50, 5 (1035) ; Phgtopath., 28, 3 (1036). 


4 Yarwood, O M., Phytopath., 40, 11 (1950); Golemos, 114 (1961 
d ood, g Ba tnt 40 I1 e Pepe Mi D (1981). 
‘Hall, B. 
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Toxicity of Lithium Salts to:Keratin- 
digesting Insect Larvee `’ 

Ta inorganic salis reported to be the most toxic 
to clothes-moth and oarpet-beetle larve are the 
fluorides, and these have been used on an appreciable 
scale in the moth-proofing of wool. 

Waterhouse’ has shown that cations which form 
insoluble sulphides are detoxified by olothee-moth 
larve by conversion to the sulphides, which are 
excreted or deposited in the gut wall. Consequently, 
metals which form soluble sulphides, and which are 
not normal tissue constituents (such as lithium), 
may be toxic. Further, since the gub of the olothee- 
moth is at about pH 10, metals forming unstable 
sulphides which decompose into soluble hydroxides 
(for example, barium, strontium) could also be toxic. 
-Metals, the sulphides of which decompose into insoluble 
hydroxides (for example, aluminium, chromium), 
could be excreted in this form. 
^ We have confirmed the toxicity of salts of barium 
(chloride) and strontium (chloride, nitrate)* to moth 
larve, and find also that lithium salte (sulphate, 


- chloride, hydroxide, citrate) are poisonous. Fully 


active 21-day old olothes-moth larvw (Tineola 
bissellella Humm.) all died in 6-7 days when allowed 
to feed on fabrics containing 0-2 gm.-ion of hthium, 
strontium or barium per 10* gm. wool (0-1-0-5 per 
cent by weight of their salts) The weight of wool 
eaten per larva was 0-2—0:4 mgm., with 
‘about 2 mgm. of untreated wool consumed by 4 


-larva of the same age in 7 days. 


wool from beetle larvæ (Anthrenus flavipes Le 
Conte), although their mechanism of metal detoxifica- 
tion differs from that of moth larvs*. , 

Moth larve fed on wool containing 1 gm.-lon per 
10* gm. wool of iron (ferrous sulphate), mercury 
(mercurio acetate), antimony ium antimony 
tartrate), silver (nitrate), cadmium (acetate), lead 
(acetate), copper (sulphate), nickel (sulphate) or 
cobalt (chloride), which form insoluble sulphides, 
showed 70-90 per cent mortality in 14 days. How- 
ever, serious damage was done during this period 
in which the larvj could satiafactorily detoxify 
the metals. At & concentration of 1-5 gm.-ion per 
10* gm. wool, mercury, silver and antimony, but 
not the other metals in this group, are sufficiently 
torio to prevent visible damage to the wool. 

Salts of aluminium ium aluminium sulphate), 
trivalent chromium (sulphate), magnesium (sulphate) 
or o&loium (lactate, chloride) at a concentration of 
1 gm.ion per 10‘ gm. wool have no effect on she 


Ea aoe ee are ree Aluminium and 
chromium h; xides are probably precipitated in 


., 1002. Ux : 
^ the ini: uu excreted, .excess- pen 
eiim ee 


being removed in the same wa 
sulphate) and potassium (chloride, sulphate, reac 


Pee Sel oe conperietiodan te Pom on 


10* gm. .wool. - 

Bromides ‘and: iodides of iodium and “potassium 
are’ toxic. to moth larvi& ab a concentration of 
"^ 2 gm: -idn/104 gm. wool, but not at 1-5 gm.-ion/10* gm. 

' wooL The brociides ahd: iodides of ita, keni iA 
‘or ‘barium are more toxio at the same molar oon- 


` , centrations than the corresponding sulphates, chlor- 


ides or acetates. Also, cadmium, magnesium or 

. aluminium, which have little or no effect when inoor- 
‘porated in the diet of moth larve as sulphates or 
,80etates “at a concentration of 0-5 gm.-ion/10* gm. 
` wodl, are toxic at this concentration when combined 
' with bromine’ or iddine. The latter are then at a 
-concentration df 1-0—1-5 gm.-ion/10* gm. wool, a level 
Which is.non-toxio when these anions are combined 
` with godium or jum. 

I wish to thank Dr. M. Lipson and Mr. W. G. 
. Orewther for their helpful criticisms and Mr. T. Bath 
for skilled technical sssistance. 

E . d J. R. MoPuma 
' Wool Textile Research Laboratory, 
Commonwealth Soientiflo and 
' Industrial Research Organization, 
Geelong, Australia. June 3. 


1 Hartley, R. B., Hisworth, F. F., and Barritt, J., J. Soc. Dyers and 
Color., .&9, "266. (1943). 


-3 Waterhouse, D. F., Austral. J. Sci. Rss., B, Biol. Bol., 5, 143 (1051). 


* Lommel, W., and "Munsel, H., German Patent 515,056. 
x Waterhouse, > T., Austral. J. Sci. Re., B, Biol. 8cl., 5, 444 (1082). 
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A: Method of marking Calliphoridae 
-a (Diptera) during Emergence from the 
Puparium 

Taa praotioe of marking and releasing insects for 
subsequent has been widely adopted in 
.eoological investigations. Studies on the Calliphoridae 
have been prominent m this fleld, the various workers 
adopting a wide range of marking techniques. How- 
ever, if liberated adult specimens are intended to 
simulate naturally emerging insects added to the 
wild population, .it is desirable to avoid the prelimin- 
ary period-of cage-life which most marking methods 
involve. The incorporation of radiotracers in the 


^ | larval medium! is one method by which pre-release 


handlmg of adults oan be avoided. A second method 


an inoh:of fine, dry sand intimately mixed with 
0-5 per cent of a fluorescent dust. Flies which have 
emerged from such & preparation may readily be 
identified under ultra-violet light because they retain 
a quantity of the fluorescent dust on the ptilimal 
suture and frontalis. These areas of the head are 
beset with minute scales* which become closely 
crowded after the ptilinum is retracted, and hold 
the dust particles between them. The puckering of 
- the frontalia.on hardening probably also aasists the 
rejention of dust. i 

Provision “be mado for the ready exit of 
emerging adult flies from the culture vessels, as the 
film of dug$ on the pulvilli temporarily reduces their 
ability to climb*on smooth surfaces. Surplus dust 
-largely disappears from the bodies of the flies in the 
first day or so after emergence ; but if any is trans- 
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, field emergence 
ability of marked flies to survive in the wild state, 
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ferred to ‘wild’ Jibi Gate: these accidentally 


‘marked specimens may be separated readily fromi . 
liberated flies by their lack of the characteristic vivid 
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. frontal pattern. Many marked flies may be detected 


during exposure `of entire catches to ultra-violet 
light; .but critical examination requires,-that the 
flies be faced towards the source of the radiation. 
Only. three of many fluorescent dusta tested have . 
proved entirely satisfactory (L ^ L Yellow 
Orange, "Lumogen' L Light Yellow and ‘Lumogen’ L 
White; Badische Anilm und Sodafabrik’ AG; 
ee A/RH, Germany). These dusts have 
irregular particles, mostly leas than 24 in diameter. 
They also have cohesive qualities, which make them 
ball and cake, instead of pouring. On the other hand, 
most of the unsatisfactory dusta tested poured freely 
like dry sand, and had rounded particles predom- 
inantly larger than 8u in diameter. The sire and 
smoothnees of such particles doubtleas*prevent their 
entanglement in the scales of the ptilinal suture and. 
frontalia. Particle size, however, is not the dnly 
oriteribn of suitability for marking, as some extremely 
finely subdivided dusts were not retained ‘on the heads 
of flies for significant periods. : 
Cage tests have shown repeatedly that marked 
specimens are comparable m longevity, fertility and 
behaviour with untreated controls. High recoveries 
have been made in trapping te. One 
marked female was recaptured four weeks . after 
field emergence, and a marked male six weeks after 
. There is thus no question as to the 


nor the persistency of the markmg under field 
The marking technique has also been used succeas- 


“2 fully. by Sollee pads roquiting i pepate Ts ouprina 


individuals of different strains, or treatment groups 
in cage experimenta. 

Limited teste have been made on other species of” 
flies. Calliphora augur (E.), O. stygia (F.) and Chryso- 
usce (MGR | eee all on otic. 
Undoubtedly: the method will prove explicable to 
other species of Calliphoridae. 

E. R. Nonum 


! Hoffman, R. A., Lindquist, A. W., and Butts, J. B., J. Moon. Mmt., 
a aii awi. 
* Strickland, N. H., Canad. J. Zeol., S1, 203 (1053). 


Interspecific Competition 
Ix a recent article about interspeciflo competition, 
process 


distinguish between some cases that they would oall 
competition and, say, predation”. But in our 
paper it is made clear that the term “competition” 
was being used only in respect of members of the 
game species, or between species of the same con- 
sumer layer, that is, is excludes such biotic relation- 
ships as predator-prey and parasite—host. 


CHARLES ELTON 
Bureau of Animal Population, . 
_ Botanic Garden, 
High Street, Oxford. 
1 Williamson, M. H., Waturs, 180, 48% (1057). 
* Hiton, O, B., and Miller, B. B., J. Fool., 48, 490 (1964). 
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CORPORATE LIFE. IN UNIVERSITY EDUCATION 


4MOST from its establishment, the University 
Granta Committee has emphasised the im- 


portance of corporate life as an essential part of: 


university education, returning to this thesis in 
almost every report since 1921. In 1042 strong 
support was forthooming from the British Association 
Committee on Post-War University Education, which 

recommended that at least one year of residence in 
college or in a university hostel should be required 
of every internal candidate for & first degree, and a 
further report from the same Committee ten months 
later noted a general call for better residential 
facilities at the modern universities. The Association 
of University Teachers, in its report on University 
Developments published in 1944, also advocated the 
one-year residential principle as an immediate 
objective, with a full residential system of university 
education as the ultimate objective. Simcoe 1945, 
moreover, when it was enabled to give capital grants 
to universities, the University Grants Committee has 
placed at the disposal of the universities funds for 
providing halls of residence, as well as playing flelds, 
students’ unions and refectories, without which & 
fuller corporate and social life becomes rapa 
mmpoesible. 

ee ee Ne eee 
for increasing the provision of student facilities and 
amenities in Britain quite out of proportion to the 
increase in numbers of students. The increase in 
numbers has in itself made it all the more difficult 
‘to find satisfactory lodgings for those students who 
cannot gain admission to & hall of residence and 
whose homes ate too distant from the university for 
daily travel to be practicable. Again, with the 
steadily increasing proportion of students who are in 
receipt of some form of assistance from public funds, 
there is a growing number drawn from homes where 
the accommodation.is too limited or-the tradition of 
learning too slender for the student to enjoy the condi- 
tions he or she needs for effective and strenuous study. 

The very dependénoe of such studente upon State 
scholarships and other pubho awards, and the oom- 
petition to gain admission to & university, point to 
cases of failure in & way that did not formerly 
arise; but attention is being focused upon the 
expansion of halls of residence not simply because 
lodgings and home life have often failed to provide 
satisfactory conditions, but because of the positive 
contribution which living in & hostel or hall of resi- 
dence usually makes to the development of a student. 
The expanding frontiers of knowledge, the growing 


content of curricula, and the increasing specialization ^ 


of courses both in arts and science tend to leave 
most students too little time or inclmation for the 
development of those wider interests which should be 


part of their heritage’ at a university. Both in regard. 


to the expansion of higher technological education 
and of university education in general, the importance 


general education or where it can best-be given, it is 
widely accepted that an essential part of it is received 
from contact with fellow students. 

In a recent survey of graduates in- ‘industry, 
Political and Economic Planning noted that, in the 
suggestions made by members of management as to 
ways in which the universities oould do more to meet 
the needs of industry, stress was laid on the provision 
of more halls of residence and the bearing of facilities 
for residence on the develo of personality. The 
building programme for 1957—60 of the universities 
of Britain in fact includes halla of remdence at 
the universities are already giving a good deal of 
attention to the whole question of the bearing of 
extra-curricular activities on the general development 
of their students, although most of the, modern 
universities of England and Wales were originally 
intended for local students and-interest in regidenoe 
has developed differently for each place. Whereas 
in the younger universities such as Reading, South- 
ampton and Exeter, residence has been regarded as 
the natural and usual condition of a student's life, 
in.the older oivio universities, in large industrial 
cities, the idea of halls of residence developed em- 
pirioally and as &ooretions when students from 
outside the local population were attracted and 
found that lodgings were squalid, dear or unobtainable. 
Again, in Scotland, by the end of the nineteenth 
century, the original residential system had long been 
forgotten and a tradition established by which 
students, if they could not live at home, lived cheaply 
in lodgings. 

Tt was against this background that the University 
Granta Committee appointed a Sub-Committee on 
Halls of Residence, with Prof. W. R. Niblett as 
chairman, and its report has just been issued*. The 
report does not encroach on the fleld covered by the 
1948 reporé on “The Planning of University Halls of 
Residence”, simply urging that the building be 
designed for the maximum of privacy and quiet, and 
is perhaps content to dismiss the question of cost 
rather too completely. As Sir Keith Murray, chair- 
man of the University Grants Committee, remarks in 
his foreword to the report, at about £1,500—£2,000 a 
student-place, the cost of such halls of residence 
appears high, and if substantial sums of publio money 
are to be invested in their provision, a clear view is 
needed of their objective and of the conditions which 
determine their success or failure. The Sub-Committee 


.wa88 appointed to make such a fuller study of the 
“educational role of the hall of residence, but the 


contrast between the figure jugt quoted and that of 
* University Grants Committee. Report of the the Bub-committes on 
er) Meee Pp. vi+54. (London HAL Stationery Office, 
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£800 for which, according to the Ministry of Educe- 
tion’s Bulletin No. 15, places are provided at training 
colleges for teachers, and the £100 or so for each 
student place per annum, including capital and main- 
tenance at 1938-39 prices, of the British Association 
committee is too startling to be paased over without 
searching inquiry as to the possibility of providing 
the essentials at something nearer the lower figures. 

Having made this comment, it must be said that 
.Prof. Niblett and his Committee have produced an 
admirable report. The problem is set fairly and 
clearly against both ite historical background and 
the growing needs of to-day. The functions of the 
hall of residence are well defined as well as its prac- 
tical limitations, and aims are conceived with vision 
as well ag realiam and in fairnses to the main alterna- 
tives described to the Committee; while the con- 
ditions” for success are indicated, there are also 
practical suggestions offering important opportunities 
for experiment. Appointed “To consider and report 
on the nature and importance of the role which 
should be played by halls of residence in the education 
of university students, and its relation to other forme 
of student organization ; the manner in which halls 
of residence should be administered and staffed in 
order to carry oub this role; and the arrangementa 
within universities for formulating policy on these 
matters and for supervising ita execution”, the 
Niblett Committee has made a noteworthy oon- 
tribution not merely to university pclicy im this 
fleld but also to thought on general education. 
' While the higher education of intellectually able 
young men and women, the promotion of learnmg 
and research, and the advancement of knowledge, 
are to-day accepted as three of the most important 
activities ina civilized community, the responsibility 
of the university for the liberal education of the 
student is: not everywhere taken seriously enough. 
The Committee believes that he should mm with 
his fellows’ and seniors under conditions which 
encourage him to appreciate and discuss matters of 
the spirit and of the intellect at the highest level of 
whioh he is capable. The educated man must have 
came to some real degree of knowledge and begun 
to work out a philosophy of life, and in the Com- 
mittee’s opinion the hall of residence has & role of 
great importance in this wider education. Neverthe- 
leaa, ib does not imply that halls oan, or should, take 
from the departments their share of the responsibility 
for developing close relations between staff and 
students. Nor does it suggest either that its con- 
clusions will be easy to translate into practice or that 
there is any universally applicable ‘blueprint’ for 
halls of residence. 

Despite the growing support for university resi- 
denoe,- the proportion of university students in 
Britain living in halls of residence and colleges has 
Increased too-slowly during the past two decades ; in 
1955-56 only 27-5 per cent of the total of 85,104 
‘university | students were in residence, compared with 
„about 24 per oent m 1984-85 out of the pre-War 
population of 50,000. Merely to maintain the present 
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proportion would require a further 10,000 places 
during the next decade if the anticipated morease in 
student population materializes, even if the potential 
bulge in 1964-67 is disregarded. Moreover, apart 
from the impoesibility of ignoring, m any planned 
expansion, the question of where the students are to 
live, there is on every side a demand for graduates 
who possess, as well as their specialized knowledge, 
a wide range of interests, initiative, consideration for 
others; a strong sense of personal mtogriby and a 
willingness to take responsibility. To succeed in the 
fullest sense, a university education must help the 
student to achieve these qualities. He oan scarcely 
do so without living in comfortable conditions outside 
lecture hours, or as a member of a social group 
inspiring loyalty or providing personal contacts 
which will extend his interests. 

The Niblett Committee is convinced of the great 
educational poesibilities of a good hall of residence. 
It oan-provide the student with a society to which 
he really belongs. In ıt he has the stimulus of free 
and informal discussion with a wide variety of his 
contemporaries and the experience of living with 
others; the friendships he makes and his daily 
contacta with people from very different baok- 
grounds all extend his social experience without 
drvoroing rb from his intellectual life, while the 
academic influences which surround the residerts, 
have time to sink m and become effective. + 

For all this to be possible, the hall must contain 
sufficient people able and willing to nourish it intel- 
lectually. The prime streee is laid upon the personality 
and character of the warden ; but the support of a 
senior common room and the leavening of the student 
body by some exceptionally able members, preferably 
drawn from & variety of faculties, in each year of the 
course, are almost equally’ important factors. Phys- 
ical conditions too are, of course, dignifioant: it is 
probably an advantage to the residential student 
that he sees his seniors at work and insensibly gathers 
much from them about the best pace and method in 
study; but the successful halls are those whioh 
continually suggest new intereste and points of view 
to ther studente. The Committee commends, for 
example, the institution of regular guest nights, 
when students have the opportunity of meeting 
interesting and distinguished people—members of 
them own or other universities, representatives of. 
industry and the professions, or foreign visitors. It 
also streasea the importance of some element of 
dignity in the standards of living, such as main- 
tenance of the older social traditions at formal dinners 
or on guest nights, and it refers to the student’s 
obligations in a hall as well as his rights, and to the 
way in which he comes to realize that if he withholds 
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. his contribution, he diminishes the whole. 


As regards practical recommendations and con- 
clusions, the Niblett Committee agrees with the 
principle frequently expressed to ıt that the best aize 
for the individual hall is probably 130-150 students, 
and where experiments are made in grouping halla 
on neighbouring sites with a number of services in 
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common, each hall should have ite own warden and . 
senior common room. On educational grounds, it 
believes that two years residence in the hall is 
desirable, for most students admitted to member- 
` ship, with an arrangement; "whenever possible, for 
membership of the hall to be retained by ex-residenta, 
who would for the rest of their university course or 
courses have the right to use some of the amenities 
of the hall. To this end it is suggested that some 
halls might build up a nexus of lodgings in special 
relationship with them, in which some third- and 
fourth-year ex-residenta would live. The Committee 
agrees with the usual practice by which the wardens, 
rather than the administrative officers of a university, 
select students for membership of the halls. 

As already indicated, a senior common room is 
- regarded aa indispensable, and the Committee sug- 
gests a proportion of one senior resident member of 
staff for every twenty students. It was impreesed by 
the value of staff houses, adjacent to the -halla, for 
married members of the senior common room; and 
to meet the shortage of senior members of common 
room residing in halls it suggests the appointment of 
‘graduate sesstants’ to the warden from among 
postgraduate studenta, who might receive whole or 
partial remission of residence fees in return for social 
or supervisory obligations within the hall It also 
~ believes. tha the warden and senior members who 
` live in the hall should be entrusted with a greater 
share in the government than obtains in some 
universities, and suggesta that the internal govern- 
ment of a hall should normally be the responmbility 
of a hall council, with the warden as chairman and 
including as members the senior members of the uni- 
versity resident in the hall, with one or two others— 
possibly & member of senate and, where appropriate, 
representatives of the graduate assistante. It is 
also suggested that a joint committee of university 
council and senate should meet regularly to consider 
the policy of the university as a whole on student 
residence, including its educational implications, on 
which the wardens should at least be well represented. 
Bo far as students are concerned, they should be 
encouraged to take a full share in the management 
and government of a hall, including the usual com- 
mittee of elected students for dealing with junior 
common room affairs. 

The key to the success of the hall as an instrument 
of education, however, lies in the qualifications, 
personality and status of the warden; in the Com- 
mittee’s view, the character of the hall is largely 
determined by what he is and does. Good appoint- 
menis are essential, but there should also be a 
continuing stream of able candidates for these poste, 
whioh, it is urged, should be of such standing that 
anyone below the grade of professor would regard 
the office as promotion. Great effort should be made 
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to ensure that the office of warden is recognized ab ` 


one of value and importance im the educational as 
well as in the administrative life of the university, 


and the Committee is convinced that wardens should, — 


wherever poasible, be men, and women holding an 
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academic post in the university. Adequate clerical 
' help should be available ; &nd halls of 180 or more, 
where the warden is also a member of the academic 
staff, should also be provided with a bursar, reepons- 
ible under the warden for the administration of 
day-to-day running of the hall. : 

The Nibletb Commitbee recognizes frankly the 
impoesibility of offering regidenoe tô every student 
of & British university in the neer future, and it 
discusses -with some insight the various means of 
bringmg studenta living at home and in lodgings 
more fully mto university life. Students should be 
encouraged to spend as much as possible of their 
day withm the university precincts, and facilities for 
work, meals and leisure activities need to be pro- 
vided. While the university union supplies many of 
these, it cannot afford the requisite privacy. nor can 
it handle the numbers soon to be expected in the 
universities. The Committee therefore suggests that 
student houses, each under the leadership of its own 
warden, might be established near.the mam buildings 
of universities to serve as non-residential halls or 
social and cultural centres for an appropriate number 
of students who are not members of a residential 
hall There is clearly room for bd in such 
directions, &nd also for some furbher probing of the 
costs of halls as set forth by the Murray Report in 
1948. Meanwhile, the Niblett Commuttee has gone 
far to establish the educational importance of halls 
of residence and to reiterate the University Grants 
Gommittee’s own conclusion ten years ago that the 
further provision of halls of residence should be a 
prime object of university policy in Britain during 
the next decade. 


PHYSICAL OCEANOGRAPHY 


Allgemeine Meereskunde 

Eine Einfuhrung in die Oxeanographie. Von Ginter 
Dietrich, mit Beitrdgen von Kurt Kalle. Pp. viii+ 
492430 plates. (Barlin-Nikolassee : Gebrüder Born- 
traeger, 1957.) 56 D.M. 


i is physical aspects of oceanography have 
advanced rapidly since the last comprehensive 
text-book, by Sverdrup, Johnson and Fleming, was 
; of the references in Prof. Dietrich’s 
book nearly two-thirds are to papers published since 
then. The proportion of new papers is greatest in 
the sections dealing with the study of the sea bottom, 
surface waves and internal waves, geochemistry and 
biochemistry of the oceans, and oceanographic 
instruments. The study of tides has been established 

‘longer than other aspects of marine research, and 
although there is as much reference to new work in 
this chapter as in any other there is twice as much 
to older work. here the new emphasis is on 
the physical and mathematical development of the 
^ subject. 

The main purpose of the book is to give an insight 
into all aspects of the physics of the oceans, to 
emphasise the relations between them and to intro- 
duce the reader to specialist literature if he needs it. 
It also deals with the relation of the physics to the 
biology. It 18 meant to be an introduction rather 
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than a handbook. It is written clearly and concisely, 


and well illustrated with diagrams and pictures. Its 
tables and gra aro so well chosen that it will 
Berve ag à reference book.  : 

The effectiveness of modern theoretical and prao- 
tical methods is illustrated by reference to resulta 
obtained with them. The chapter on topography of 
the mee floor, sediments and morphology describes 
the results of seismic and echo sounding, coring, and 

gravity determinations, and discusses density our- 
rente, submarine canyons and the history of the 
oceans. The chapter on physical propsrties is 

rich in graphs showing as much as is 


li pr a vt ar PR Ny itis 
ably dealt with. 

To look for faults is bemg ungrateful, but perhaps 
it might be better to introduce the idea of a wave 
spectrum by referring to the now olaseio paper of 
Barber and Ursell (Phd. Trans. Roy. Soo., A, 240, 
527; 1948) which showed that there was such a 

and that the different wavo-lengths travelled 


new progress to do ss much aa possible to preserve 
the main features of historical development. ‘The 
Ooeans" by Sverdrup, Johnson and Fleming seems 
sometimes to be quoted when reference farther back 
might be more rewarding. Measurement of currents 
by the electromagnetic method from a moving ship 
is mentioned, but it would have been useful to refer 
to the early paper on “The Electrical and Magnetio 
Effects of Tidal Streams” by M. 8. Longuet-Higgins 
(Mon. Not. Roy. Astro. Soo., Geophys. Suppl., 5, 285; 
1949) which makes careful study of the history of 
the subject; and to that by M. 8. Longuet-Higgins, 
M. E. Stern and H. Stommel (Pap. Phys. Oceanogr., 
13, 1; 1954) which deals comprehensively with the 
theory. It would also have been useful to refer to 
Bowden's demonstration of the prac- 
ticability of these ideas in the Btreite of Dover 
(Phil. Trans. Roy. Soc., A, 248, 517; 1950). 

These are small defects in an exoellen book. Ita 
clear and concise style makes it readable by seamen 
-and others not expert in science, and by students 
who do not read German very well; but it is to be 
hoped that someone in Great Britain or the United 
States will translate it, +o make it as widely available 
as possible. G. E. R. Deacon 


FLOW THROUGH POROUS MEDIA 


The Physics of Flow Through Porous Media 
By Dr. Adrian E. Scheidegger. Pp. xii+2386. 
(Toronto: University of Toronto Press; London : 
Oxford University Press, 1957.) 110s. net. 
HIS book is, to a great extent, complementary 
to a recent book on the flow of gases through 
porous media (Carman, P. O., “Flow of Gases through 
Porous Media”. Butterworths ; 1957), as it deals 
with liquids m single and multiphase 
flow. The approach is a theoretical one and strictly 
limited to the physical aspects of fluid flow. The 
method used is that of a review of existing world 
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the form of basic differential equations and discussion 
of particular solutions of each case.’ The author 
gathered the matéridl for the book while working | 
with Imperial Oil, Ltd., Canada, and it originated in 
& compilation of two thousand references on the 
subject, of which the author has retained’. a ` 
thousand. I$ constitutes the best available-gelection, - 
especially because it inoludee, for the firat time, a ^ 
great deal of non-Western literature. i 

The gurvey of the fleld is very thorough and there- 
fore extremely valuable, even if a critical appraisal 
of much apparently similar work is often not given. 
On p. 145, we read, for example, that ‘the Klinken- 
berg equation has been teated by and . 
Nissan (1048), Calhoun (1956), Calhoun and -Yuster 


: (1946), Heid e£ al. (1950), and Collina and Orawford 


(1053)". It would have been helpful had the author 
added that at least one of these contributors was 
not able to verify the ion and had given an 
opinion on the observed ies in results. 

The author devotes one-fifth of the volume to the 
all-important structural properties and hydrostatica 
of porous media, together with the flow of fluids in 
general. A ing statement refers to the critical 
Reynolds number at which the flow becomes turbulent 
(p. 26). On the authority of a French and Turkish 
reference, the author states that this critical Reynolds 
number is reduced if the direction of flow in tubes 
becomes increasingly curved. However, British and 
United States practice (as quoted in handbooks) ` 

the work of White and Taylor (Proc. Roy,-,° 

Soc., A, 128, 045; 1929: 124, 243; 1929), which, 
shows that the critical Reynolds’s number at whioh 
departure from streamline flow takes place increases 
with the curvature of the tube. There ig indeed 
considerable evidence that, with increasing veloci 

of flow, streamline flow in curved tubes is maintei 
much longer than in straight tubes. 

In the following chapters, on Darcy's Law and the 
solutions of the general flow equations, the author is 
really at home, and the theoretical treatment is 
excellent. One could only wish that the drag theory 
of permeability and the general equations for high 
flow rates could have been more extensively treated, 
in view of the many empirical equations which have 
been derived to cover this type of flow. The chapter 
on multiphase flow gives a scholarly account of the 
theoretical work available and occupies one-third of 
the volume. 

It is unfortunate that the author has little regard 
for practical of the problem. Thus, ho 
chooses to describe the original Kozeny model and 
theory (Chapter 6.8.2), which has been found to give 
bad results in practice, and only briefly mentions the 
Carman modification, without giving the derivation, 
although it agrees with experimental results more 
often than not. Again, on theoretical studies in the 
field of relative permeability, the author quotes Rose 
(1949), whose assumption of textural constanta which 
do not vary with saturation has been shown to be 
untenable, in view of the experimental results of 
Wyllie and Spengler (1952). Rose's equations, such 
as equation 8.5.2.22, should therefore be rejected in 
favour of the treatment of Rose and Wyllie (1949), 
which the author does not desaribe. 

On the whole, the book is likely to form an indis- 
pensable part of the library of research workers in 
this fleld. As a result, the price in Great Britain is 
relatively high. During its preparation, two works 
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- have ‘been published which are not mentioned in the 
bibliography : first, the book referred to at the begin- 
nmg of this notice, the special contribution of Which 
lies in the description of macro surface measurements 
and in the treatment’ of molecular flow phenomena 
during gas flow ; secondly, & contribution on porous 
. massed. to Volume 2 of “Chemical Engineermg 
Praotioe"' (Butterworths ; 1956), which in slightly 
«more than Half the pages covers the same field as the 


book under review but treate the subjects from &. 
`- try in its application to biology; or have limited 


‘chemical engineering angle. PAUL EIBHNKLAM 


BIOPHYSICAL TECHNIQUES 


Physical “Techniques In Blological Research 
Edited by Gerald Oster and Arthur W. Pollister. 
Vol. 1: 


ical Techniques. Pp. xiii +564. 96s. Gd. 
(1955). - Vol. 2: Physical Chemical Techni mee. Fp Pp. 
xv +502. 9ls. 6d. (1956). Vol. 8: Cells 
Pp. xv--728. 1185. (1950). 
(New York: Academic Press, Ine. ; London : 
Academic Books, Ltd.) 


HESE volumes contain a large number of 
articles on the various physical techniques which 
are applied to biological materials. Such a collection 
is undoubtedly of value for reference purposes and 
can be recommended for the reference shelf of nearly 
all biological laboratories. No doubt much of the 
~ information provided could be found elsewhere, but 
^$ is often a convenience to have ib in one set of 
vOluines which can be consulted rapidly. At the same 
time there may be some doubt aa to the class of 
reader at which it is aimed. The biologist on the 
whole will need the help of the physical or physioo- 
chemical specialiste in operating many of these 
techniques ; w while the specialist will want to look 
at the papers. 
It is mevitable that a compilation of this sort 
ee ee ee and these 
are often the most interesting. gets the impres- 
sion that the editors have made a great efforb to 
include all possible physical approaches. This has 
resulted in space being given to techniques which are 
of minor importance, which could with advantage 
have been omitted. 
ing now to the individual articles, we find in 
Vol 1 (‘Optical Techniques”) articles oovering 
spectrophotometry (visible, ultra-violet and infra-red) 
which are well done. The chapters on the light miaro- 
soope and interference microscope discuss the theory 
of these instruments at considerable length. No doubt 
. biologists would profit from a better 
of these principles, but it may be doubted whether 
in fact many would make the study of the physical 
principles which is What would perhaps 
be more useful is a critical evaluation of the different 
types of instruments. The section on electron micro- 
scopy, although it is suitable for anyone who wanted 
to become acquainted with the principles and require- 
menta of the method, is inadequate for an electron 
Vol. 2 (‘Physical Chemical Techniques”) covers an 
enormous range of methods, from the use of isotopic 
tracers and ionixing radiations to surface films and 
electrophoresis. The article by the late Kurt Stern 
on electrophoresis is & particularly good survey of 
practical aspects, up to the time of writing. On the 
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other hand, thè information given in tha article of 
Bpiegler and Wyllie on electrical potential differences 
really belongs to a taxt-book of physical chemistry, 
and it would’ have been better to make i$ more 
practical and more directed at the biological users. 
On the whole, much that is given in these volumes 
will be found in a good text-book of physical chemistry, 
and I cannot help thinking that the editors have 


" fallen between two stools. -They should either have 


produced a text-book of physics and physical chemis- 


themselves much more closely to, what their title 
implies, that 1s, techniques. The chapter on magnetic 
methods by Soott Blois illustrates the diffloulties of 
this kind of compilation. A reader might well look 


` for information on the developing subject of para- 


magneluc resonance applied to biological materials ; 
but it is dismiased in a very few pages, and he would 
be forced to look elsewhere to find out what the 
method imvolves in practice and also to find the 
results obtained up to the present. 

In Vol. 8 we come to the applications to real 
biological and tissues. This is m the 
part of the book which fite the title best and which 
biologists will find most useful. However, the 
general considerations grven above still ly to some 
extent. ` J. A. . BUTLER 


COMPUTERS 


An Introduction to Automatic Digital Com 
By R. K. Livesley. (Cambridge 
Pp. viii4-58--4 plates. (Cambridge: 
sity Press, 1957.) 85. 6d. net. 

N this book the author attempts to explam to 

engineers and postgraduate students the way in 
which & computer works and ite application to actual 
problems. The book is short and the approach 
unusual in that the author commences with the 
programming of simple problems and from a disous- 
sion of this aspect of computing leads to an account 
of the way in which a computer works. 

The second chapter is devoted to different kinds of 
input and output mechaniams and storage organs 
which are in general use at the present trme; the 
third chapter returns to the programming side with a 
consideration of the methods of constructing pro- 
grammes for the solution of specrflo problems; and 
the work concludes with an examination of the way 
in which computers are likely to affect engineers in 
their approach to different problems. 

In such a short book it is, of course, impossible for 
the author to deal to any great extent with real 
problems, but those examples given are well chosen 
and form & good basis for a more detailed study of the 
subject from other books, and the selected biblio- 
graphy should help in this way. 

The author expresses no extreme views. Some of 
the statements regarding actual problems might per- 
haps have been improved by more discussion, notable 
examples being the remarks on automatic program- 
ming (p. 38) and on linear programming (p. 46), but 
the only real fault in the book lies in the omission of 
an index. 

The &uthor's style, the general production and the 
material are good, and these together with the low 
price should make it useful to all students of this 
subject. A. D. Boor& 
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THE NEW ELEMENT NOBELIUM* 


PREPARATION OF TRANS-URANIUM 
ELEMENTS 


By H. A. C. McKAY 


Head of the Heavy Elements Group, Chemistry 
Division, Atomic Energy Research 
Establishment, Harwell 


OBELIUM is the tenth new chemical element 
beyond the old limit at uranrum. Uranium is 
No. 92 in the sequence, nobelium No. 102. Nobelium 
is exclusively a man-made element: if any ever did 
exist in Nature, it must all have suffered radioactive 
decay long ago. Indeed, all the elementa beyond 
uranium—the so-called ‘trans-uranium elementa’— 
are virtually exclusively man-made. Traces of the 
first two, neptunium and plutonium, are produced in 
_ Nature by the action of stray neutrons on uranium, 
but the quantities are trivial in oomparison with 
those produced artificially. 

We have three main tools for synthemzmg new 
elaments: the particle socelerator, such as the 
eyolobron or the linear accelerator, 
which accelerates small charged part- 
icles, such as protons, to high energies ; 
the nuclear reactor, which provides an 
intense source of neutrons; and the 
hydrogen. bomb, which provides an evan 
more intense source of neutrons for a 
very short period of time. 

Before the War we had only one of 
these tools, the cyclotron. There were 
also, of course, rather feeble sources of 
neutrons in the form of radium, or 
radon-berylhum sources, but their im- 
portance was mainly historical. The 
heaviest particle which could be accel- 
erated in the cyclotron at that time 
was the alpha-particle. With such re- 
sources it was possible to make two steps 
upwards m the sequence of elements ; 
starting with uranium (the heaviest thon 
known, No. 92), we oould produce 
neptunrum, No. 93, and plutonium, No. 
94. This was first achieved in 1940, 
though there had been earlier erroneous 
claims to have identified trans-uranium 
elements, before the flasion process was 
understood. 

The resources of 1940 could also have 
produced element No. 95, americium, 
though ıt would have required remark- 
able insight or good fortune to have 
carried out the right experiments at that 
time. What happens is that, after alpha- 
particles have taken us from uranium to 
plutonium, Nature comes to our aid by 
providing a negative, or beta-deoey, 


* Substance of two pere pn Dolore gr sear i 
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process that carries us one stage farther stil Not 
every plutonium atom decays in this way—only the 
plutonium-241 isotope—and the process is slow, so it 
is hard to detect what is happening unless it is known 
beforehand what to look for. 

In point of fact, the next advance had to await 
the buildmg of the world’s first nuclear reactors. 
These machines transmuted the elements on an 
unprecedented scale, so that by 1944 plutonium had 
ceased to be an extreme rarity and had become 
available in gram quantities. It oould now be used 


curium—elements 95 and 90. 

Five years later, in 1949, this cycle of events was 
repeated. The continued operation of nuclear 
reactors had now produced enough americium and 
ourium, for use as cyclotron targets, and elements 97 
and 98, berkelium and californium, were prepared. 
It is rather like olimbing Everest. Uranium is the 
base camp, from which one can move up to the 
next two camps, or with special akill to perceive a 
route, to one camp higher sill. To get any higher 
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one has to &ocumulate sufficient supplies at camp II, 
plutonium. Then one has a further period of build- 
up before one can progress, and so on; and gll the 
tme the is getting more and more 
rarefied. By 1954 the build-up process had gone 
far enough for the irradiation of oalifornium, 
No. 98, in a reactor to yield fermium, element 
No. 100. 

Meanwhile, there had been two completely new 
de The first was the explosion of the 
first hydrogen bomb in 1952. When the debris from 
ihe test was analysed it was found to contain both 
elements 99 and 100, einsteinium and fermium. They 
had evidently been built up from uranium by a long 
chain of processese—of successive neutron oa 
during the very short period of the explosion 
followed by a more leisurely series of beta-decays. 
This was a soniewhat unexpected result, bub ib 
could not be publiea until 1955 for security 


technique was being tried 
—the acceleration of much heavier particles in the 


Now, with oarbon ions ib 
was possible to make a jump of six places at a time, 
with ions, seven, and with oxygen ions, 
eight. Bigger jumpe still are likely to become possible 
in the future, and we can expect great progress when 
the latest accelerators, designed from the start for 
heavy ions, come into use. 

There was, of course, no security restrictions on 
publishing the cyclotron work, so ib came about that 
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~the first announcement of element 99 

referred to its production by the bom- 
bardment of uranium by nitrogen ions, 
even though the first discovery was in 
thermonuclear debris a year earlier. Out 
of consideration for the true discoverers, 
the naming of elements 99 and 100 was 
delayed until the thermonuclear work 
could be published. 

The step to elament 101 in 1955 was a 
brilliant piece of work. In a way it was 
orthodox—en alpha-particle bombard- 
ment of No. 99—but all the techniques 


? To-discuss this question 
at all adequately we must take a look 
at the isotope chart as a whole in 
the heavy region. Uranium-238, the 
main constituent of natural uranium, 
is the starting-point for every trans- 
uranic element. When we iradiste 
it in & reactor, we get first a single 
neutron capture leading to uranium- 
This decays by beta-emission 
first to neptunium-289 and then plu- 
_tonium-289. This chain is perhaps 
the most important of all- chains of 
nuclear processes (Hig. 1). But the 
pe oa ioo diro Further 
irradiation of plutonium-280 gives & 
very long sequence of products, with 
neutron capture alternating all the 
time with bete-deoay. With very 
high. irradiations, such as are possible in the 
world's highest flux reactor, the Materials Testing 
Reactor (MTR) in Idaho, we oan get as far as 
In a hydrogen bomb 


actual explosion, followed by all 
(Fig. 2). : 
Heavy-ion bombardment is quite different. It is a 
master of a single leap. Fig. 8 shows the leap from 
uranium to einsteinium under the action of nitrogen 
ions, and the leap that led to nobelium. The leaps 
are rather more complicated than ia shown. 
Take uranium-238 and imagine ib being bombarded 
with oarbon-12 ions. First, the two nuclei fuse 
MORS to S: a oe PAE a Med 
oalifornium-250. But the compound nucleus has 
a lot of exoees energy, and ib geta rid of it 
by boiling off several neutrons, giving lighter 
oalifornium nuolei (Fig. 4). But one process follows 
the other so rapidly that we can regard ib all as a 
single leap. 

Why can we not push on and on with these 
different processes, going to higher and higher 
elements all the time ? The reason is that it is like 
a game of snakes and ladders ; by the snakes I mean 
radioactive decay, which more often than not has 
the effect of carrying us downwards in the series of 
elements. The higher we go the more important do 
the snakes become, and the more difficult it is to 
dodge them. 

Consider again a very high-flux irradiation of 
plutonium in & reactor. The reactions proceed step 
by step, with no gaps in the sequence. The members 
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of the chain are all either long-lived, like curium-244 
to ourium-248, or they are negative beta-emitters, 
like curium-249, carrying us upwards to the next 
element. The chain would be broken if it reached a 
short-lived isotope decaymg, for example, by alpha- 
decay. This begins to happen to an appreciable 
extent with einsteinium, because eingteinium-253 has 
a period of only 20 days. Instead of continuing: the 
chain, some of it decays to berkelium-240 ; and the 
process of chain-breaking is in full swmg at fermium, 
where fermium-254 and fermium-256 have half-lives 
of only just ovee 3 hr. It looks, therefore, as though 
fermium represents a practical lmit to this way of 
making new elements. Even if we could get past 
erum. we enioe lel almost osetainiy fail two: slemarita 
ter. 

There is much more. hope in heavy-ion bombard- 
ments. Here we have a single leap instead of a chain 
of processes. So there is no need for a lot of 
intermediate products to be long-lived, as well as 
the final one. We go to the final product in one 


process. 
The diffculty here, however, 1s the direction of the 
leap. I$ must always be in same such direction as 


We oan also oontrol the direction of the leap to & 
&malF'extent by our choice of isotope for the bom- 
berding particles. For example, we oan use carbon-18 
or even 14 instead of carbon-12. This enables us to 
finish up one or even two places closer to the stable 
band. From uranium-238 and carbon-12, for example, 
we should get a compound nucleus californrum-250, 
and then californium-245 after boiling off five 
neutrons. But with carbon-18 we should get cali- 
fornium-261 and -246. 

Uranium is, of course, rather low down in the 
chart, 60 we are limited in what we can do with it. 
To improve matters we have two expediente. We 
may increase the size of the leap, which people are 
trying to do by using heavier ing particles, 
such as neon ions. The difüculty here is that the 
longer leap takes us farther into the unstable region. 
The other expedient is to use a heavier starting 
material At the moment, the bebt available is 
curium-244, from which the transition to nobelium- 
253 has been made. In a few years, we may 
hope to have the higher ourium isotopes and cali- 
fornium-252. 

Nobody knows what will then be achieved, but ıt 
certainly seems possible that half-a-dosen new 
elements will be synthesized beyond nobelium, before 
radioactive deoay, including spontaneous fission, 
makes further progress impossible. 
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THE PREPARATION OF NOBELIUM 


. By Dr J. MILSTED 


Principal Scientific Officer, H Elements Group, 
Chemistry Division, Atomic Energy esearch Establishment, 
Harwel 


Tua work on nobelium to be described was carried 
out at Stockholm by an international. team from 
the United States, Great Britain and Sweden, 


-because the resources of all three countries were 


necessary. 
The new element was synthosixed by the fusion of 
an atom of the heavy isotope of carbon, carbon-18, 
with an atom of curium (element 96). In order to 
obtain the most stable product, it was necessary to 
use the heaviest available isotope of curium. This is 
curium-244, and it was only available in the United 
States as a product of irradiating plutonium with 
neutrons in the world’s highest flux reactor (the 
Materials Testing Reactor in Idaho). The Argonne 
National Laboratory near Chicago supplied the 


. ourium, and two scientists from the Argonne Labor- 


atory, Dr. Paul Fields and Dr. Arnold Friedmann, 
took part in the work. 3 

At Harwell we were able to provide the consider- 
able quantities of separated carbon-13 required. We 
also provided a specially designed ionization chamber 
for obeerving the decay of the new element. As 
curiurh is highly radioactive, moet of the chemical 
work involved in the preparation of targets and the 


chemical technician from Harwell, Mr. A. Beadle, 
also worked on the problem ab Stockho 

The Nobel Institute of Physics, Stockholm, pro- 
vided. the cyclotron, the only one in the world capable 
of accelerating carbon ions with the required energy 
and intensity. The Institute also provided & pulse 
analyser for observing the energy of the alpha- 
particles emitted by the new element. The Swedish 
scientists who worked on the problem were Dr. H. 
Atberling, Dr. W. Forsling, Dr. L. W. Holm and Dr. 
B. Astrom. In addition, several technicians at the 
Argonne Laboratory, at Harwell and at Stockholm 
&amsbed in the work. 

Due to the hazardous nature of the target material 
and the diffculty of separating a few atoms of the 
new element from it, a rather new bombardment 
technique was employed. This utilized the recoil or 
‘knock-on’ effect. A thin layer of ourium was 
deposited on an aluminium foil, and the product 
atoms knocked out of the target were collected in & 
Plastic film after passing through a very thin alum- 
inium cover foil placed over the curium target, to 
prevent the spread of curium contamination. The 
Plastic film was ignited on a platinum digk to recover 
the product atoms. The decay of these atoms could 
be observed directly, or they could be dissolved off 
the plate for chemical identification. 

A new alpha-activity of 8:5 MeV. energy was 
observed among the ucte, and although only 
seventeen events of this energy were obeerved with 
certainty, i$ was poenible to show that the new 
alpha-emitter had the expected chemical properties 
for an isotope of element 102. The chemical experi-, 
ments in each case used ion-exchange techniques. 
When the activity was absorbed on a column’ of 
cation resin and washed off with a oom- 
plexig agent (alpha-hydroxy tsobutyric acid), the 
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8-5 MeV. alphaactivity appeared in the drops 
predicted for element 102. 

There was & possibility that the activity might be 
due to thorium-225, which has a half-life of 8 min. 
and produces & short-lived daughter, polonium-218, 
which emits 8-4 MeV. alphs-particles. This was 
eliminated, by eluting the activity from a cation- 
exchange column with 6 N hydrochloric acid. Under 
these conditions, thorium is retained by the column, 
while the trivalent actmide elements are eluted, 
rapidly. The 8-5-MeV. alpha-aotivity was found in 
the actinide fraction. 

A graph showing the moment of decay of each of 
the seventeen atoms observed gave & half-life of 
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about 10 min. for the new activity. The observed 
alpha-perticle energy and half-life, the absence of 
spontaneous fission, and the method of preparation 
lead'us to believe that the maas number of the isotope 
prepared is either 251 or 253, the latter number being 
more likely: . 

We have suggested the name ‘nobelium’ for the 
new element, in honour of the Institute where the 
work was carried out and also in recognition of Alfred 
Nobel’s encouragement of world science and inter- 
national ing. ‘The symbol will be No. 
This is the first of the trans-uranium elements to be 
discovered on European soil, and the first to be 
found by an international effort. 


TRADES UNIONS, SCIENTIFIC DEVELOPMENT AND 
HUMAN RELATIONS* 


By LEWIS T. WRIGHT 


General Secretary, Amal 
T.U. 


F. K. BOULDING, in “Goals of Economic 

Life", has said that we have learned in our time 
that the inorease of productivity is a precondition to 
the abolition of poverty. To-day we a&ooept this 
principle without question, but in the search for 
new methods of in i ivity we find 
ourselves faced with new probleme and related diffi- 
culties, from which we have tended to shy away. 
We have discovered, or rather re-discovered, that the 
social implications of rapidly increasing productivity, 
generally to-day in the word ‘autamatian’, 
can become the bottleneck of production, and that 
unless these social problems are solved in parallel 
with our technical problems progress will be seriously 
retarded. E 

The physicist, the pure scientist, and the tech- 
nologist have outrun the social scientist in the race 
for knowledge and ‘know-how’, and the left hand of 
knowledge has not known what the right hand has 
been doing. As Prof. Emerson puta it, “There is too 
little social science that diagnoses social disease and 
discovers cures”. Bus these social problems are 
being forced upon our notice, and the social scientist 
has quite as important a part to play in helping to 
achieve an age of plenty as have inventors of the 
automated factory. The trouble is that there are 
too few social research workers to cope with the 
rapidly developing technological changes, and it is 
very encouraging to know that the Department of 
Scientific and Industrial Research has recognized the 
importance of work in this fleld, and will develop 
ita work in the study of human relations. 

People are rather confused as to what are the real 
implications of the aitomation age. It is seen by 
some as a grand cornucopia from which flows a 
never-ending stream of all the material thmgs of life— 
& preas-button paradise. Others see ib as a jugger- 
naut pressing the masses down ; inking machine 
eventually conquering the unthinking masses. Neither 
oan be true, but i$ would be unwise to leave ib at 


* Bubstance of an address deltvared to the Insitute of Personnel 
Se BE een Gonferonos M. Hartogace: during Oo 


ated Weavers’ Assoclation, and Chairman of the 
Sclentific Advisory Committee 


that, for there are dangers—social, moral and 
economic—which need to be examined, indeed, which 
first need to be discovered. It is the job of the 
social scientist to discover the evidence, to mifb it 
and to show us how human dignity need not suffer 
to gain material prosperity. 

If this, then, is such & formidable task upon which 
the social scientists have yet started, how 
much more formidable is the task of those who are 
faced now with the problem of trying to understand 
workers’ reaction in their own plant in the face of 
change ? We need a little more food, and we are 
looking to the social scientist to produce it for us. 

First let me say that the British trades union 
movement generally acoepta the principle that only 
by increased productivity can higher standards of 
living be won. I know of no trades union in Great 
Britam which opposes the principle of automatio 
but none will approve the development of the machine 
ab the expense of human dignity. This is where the 
conflict may arise. 

The trades union movement recognizes that it has 
a responsibility to foster productivity, whether it be 
through the introduction of automated proceases or 
by modern methods of work study. It cannot, nor 
does it, abdicate its responsibility. To demand, ag 
the Trades Union Congress does, the right to be oon- 
sulted by the Government of the day on all major 
factors affecting the economy of our country carries 
with it the responmbility that goes with such oon- 
sultation. Last year more than a thousand delegates 
to the T.U.O. declared their belief that automation 
does not mean a declaration that they will be pre- 
pared to pay any price to get it. The development of 
the new technique will depend very much upon tho 
price that workers may be asked to pay. 

Ib is true that we want more and more of the 
material things of life; but many workers are coming 
to the conclusion that one of the best ‘buys’ in this 
modern world is leisure—and that in itself creates 
serious problems. They are thinking of Continental 
holidays, for example, with the time necessary to 
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enjoy them. This is no bed thing, and trades 
unionists believe that automation and concomitant 
industrial developments could lead not only to higher 
real wagea, but also to a shorter working week. In 
other words that automation may enable them to 
buy not only television, refrigerators and motor-cars, 
but also more leisure. But we do not believe that the 
benefita of automation will come automatically to the 
workers. They will, ın a competitive and acquisitive 
society, have to be fought for. The theory that 
prosperity is something for which we must work hard 
now in the hope that some of it will eventually trickle 
down to the workers does not commend itself to the 
trade unionist. He wants to be reasonably sure that 
it is going to mean something to him at the same time 
as ib means something -to everybody else. 

>It is olearly seen, of course, that while the advent 
of automation wil bring problems and difficulties ib 
would be worse if, as a result of Insufficient automa- 
‘tion, standards of life were reduced because of failure 
to keép up with the rest of the world in the explorta- 
tion of these new deve It 18 seen that so 
long as it is the machine which is exploited and not 
the worker developments could proceed apace, and 
` inereased p ity oome to all. Workers have made 
up their minds that it must come in this way, and 
are not prepared to play the part of Lazarus to some 
automated Dives. 

None can say that workers have no reason to fear 
automation. Since the Industrial Revolution up to 
recent years, the exploitation of scientific develop- 
menta in industry has proceeded with a complete lack 
af consideration for the human being. Human factors 
have been recognized and ignored. The human factor 
has been seen as an impediment to progress; an 
obstacle: that somehow or other must be removed. 
When it could be swept away from the path of mdus- 
trial this has been done. Progress had 
become a dichotomy. It will be remembered how, 
in the interests of rationalzation and progress, the 
town of Jarrow was closed down. This rationaliza- 
tion, this progress, meant many thousands of people 
becoming suddenly unemployed. Acute musery for 
thousands of families followed. Hunger marches and 
bitterness ensued—an odd ‘sort of progress indeed. 
There are to-day millions of working class folk who 
remember those days, and when the word ‘rationaliza- 
tion’ or ‘automation’ is used a oold fear clutches their 
hearts. i 


before cloemg a factory in the interests of rationaliza- 
tion. Full employment, too, means that in most 
cases displaced workers oan find alternative employ- 
ment. Despite these trends, many workers think of 
technical progress as synonymous with unemploy- 
ment. It is the experience of thousands of workers 
that technical progress has resulted in the loss of 
jobs. "We are inclined airily to dismiss this line of 
thought by saying : “In a period of full employment 
there are jobe for all", as if that settles the issue. 
Sometimes we say that the workers are wrong 
in harbouring such feara—and think no more 
about it. d 

Our negative reasoning is no better than the 
negative reasoning of the worker. We must recognize 
that he does ihink in certain ways, whether rightly 
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or wrongly, and it is to the intereete of industry that 
we try to understand why he thinks as he does, and 
to take action to demonstrate that his fears are 
unfounded. Workers must be shown that industry 
has as much concern for them as for the machines, 
It is the eamest thing in the world to prepare a 
carefully reasoned statement to prove that a cheaper 
product stimulates demand and in the long run 
makes for more jobs. Few workers are interested in 
the ‘long run’. I think it was Keynes who said that 
we live and die in the short term. . Workers live on 
weekly wages, and in this age of hire-purchase 
payments, stimulated by advertisements, they budget 
their income, of which by far the greater rion. 
week 


does not appeal. Their fears have been heightened 
by stories of ‘push-button’ factories and electronic 
brains, and they see not only unemployment facing 
them but also something nearly as bad, particularly 
to the older age yd Ru changing of their job. 
I$ is true that full employment cannot mean keeping 
the same job at the same place. There may be the 
same job at & different place, or a different job at the 
same place. Changing skills are inevitable ; but so 
i8 rain and the sun, and we take steps to protect 
ourselves from the worst effects of both. To say that 
there is an alternative job for a man who has spent 
thirty years in following particular skills may be a 
rational approach and coldly objective, but from the 
subjective point of view of the displaced man it is 
rather & haphazard conclusion, particularly if wages 
for the new job are lower. 

What I am saying is not intended to justify the 
reasoning of workers, but to recognize that the sub- 
jective thinking of workers is based upon experience, 
and their subjective approach is as logical as the 
objective thinking of those who can view the ‘long 
term’ with a reasonably easy mind. 

Tt would appear that one of our main tasks is to 
try to reconcile the subjective and the objective 
approaches to the changes which scientific progreas 
will bring. 

What can employers do? With the development 
of technocracy over the years the word ‘employer’ 
has lost much of its meaning. Years ago employers 
were recognized as persons. Very often they were 
the owners of businesses, known personally to ther 
workers. To-day the word ‘employer’ is not per- 
sonalized, and few workers know who their employers 
really are. Any loyalty they may have 18 to some- 
thing abstract and i nal. This phenomenon 
makes it most important that a clear lme of adequate 
communications should flow from top management 
down to the workers on the shop floor, and equally 
important from the shop floor up to top management. 
Lack of adequate communications is probably, as 
Elton Mayo said many years ago, “the outstanding 
defect that civilization is faomg to-day”. The ability 
of an individual or & group to pass on ideas and 
feelings to other individuals or groupe in a clear and 
readily understandable way is not given to all. But 
without this capacity no co-ordinated and oo-opera- 
tive effort is le. This means in the first place 
that those who have to do with the leading and 
directing of labour must be chosen by top manage- 
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ment with the same caro that they pub to the choice 
of new equipment and lay-out planning. To make a 
mistake m the choice of one can be as serious to the 
undertaking as & mistaken choice in the other, 
because it will not do much good to consider carefully 
the choice of new equipment if you are not likely 
to get co-operation in ite working. As the amount 
of fixed capital grows, the inoidenoe of labour costa 
to overheads diminishes, but the importance of 
labour relations increases, particularly in & period of 
fall employment. 

I know of one textile ing which has 
installed ninety-aix of the latest type Sulzer looms, 
each loom costing £8,500. The total capital cost of 
building, air-conditioning plant, looms and so on 
was £800,000. The mill works three shifts and 
employs twelve weavers—four per shift. The wages 
of the twelve weavera, covering the three shifts at 
£14 per weaver a shift, are £168 per week. The 
overheads on capital investment alone, taking 5 per 
cent interest on capital and 5 per cent amortization, 
with 250 working days per year, are £325aday. One 
weaver off work for a day becomes a very serious 
matter. For the mill to be stopped for & week will 
oost the firm employing only twelve weavers at least 
£2,000 when considering loss of profit and so on. It 
is true that the problems of mdustrial relations ought 
to be solved far more easily with such & small labour 
force, but the dangers of ignoring these human 
considerations are shown up the more clearly in cases 
of a low ratio of labour costa to that of high fixed 
capital. 

If we allow knowledge of scientiflo and technological 
progress to outstrip knowledge of human behaviour 
we are creating for ourselves a bottleneck to produc- 
tivity. Worker attitude, habit and thoughte are the 

ot of the experience of his kind. Traditions are 
ollowed, born of this experience, and if we believe 
them to be wrong we have clearly to demonstrate in 
& practical fashion that they can now safely be 
abandoned. Sound communications can do much to 
change outlook. Information must be conveyed so 
that 1b can be readily understood and readily accepted, 
and reasons why there should be a change or an 
experiment should be put clearly enough for it to be 
accepted. We all know about the Hawthorne 
i where girls were asked to co-operate in 
new methods of work. Stuart Chase attributed the 
remarkable resulta of the Hawthorne experiment to 
several factors, the most important being that in 
askmg for the help and co-operation of the girls a 
change of attitude had been effected. They felt they 
‘belonged’. They were an munportant perb of an 
experiment, and had been treated as such. They felt 
they were no longer just ‘human machines’. They 
had not been ignored. They had been shown the 
whole picture. Human nature has not changed much 
mnoe the Hawthorne experiment, and we ought by 
now to have learned that if workers are treated as 
human machines or automatons they will behave as 
such; but if they are treated as intelligent human 
beings they are the more likely to respond as such. 

Attention should be directed to the amom that 
people cannot be taught who feel at the same time 
they are being attacked. Most workers work on the 
basis that management is guilty until ib is proved 
innocent, and there is a good deal of work to do in 
this field. 

Moab of what I have had to say on communications 
applies to those who are in daily contact with the 
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workers, although top management must set the pace. 
The problem of redundancy is largely & matter of 
policy, decided at the very top. Ib is as necessary 
for top management to*take long-term views in 
relation to the workers sa it is for the workers to 
take a long-term view in relation to the machines. 
If workers are to continue to be exhorted to be 
realista ın the problem of productivity, management 
must be realist in relation to continuing employment 
and standards of livmg. They should begin planning 
against the problems of redundancy at the same time 
that they begin planning the introduction of new 
machines. They should be prepared to consult and 
negotiate, for the workers will feel that as all deoi- 
sions by management have their impact upon them, 
particularly in the fleld of automation, they should 
be consulted. The wise employer will recognize that 
joint consultation, effective consultation, 1s essential 
if the new plant is to run smoothly. There is plenty 
of room for mprovement in joint consultative con- 
cepts and ure. 

-So far I have discussed relationships between 
employers and workers. The Government, too, has 
& part to play in these exercises. In my opinion, to 
imagine that the lash of unemployment will aseist 
scientific and technical development is a mistaken 
view. It could serve only to breed another generation 
of Luddites. Full employment creates a climate most 
suitable for the &ooeptenoe of change, and it is for 
Governmenta to follow policies making for full 
employment and to allow automation to develop 
smoothly. They musb encourage and sponsor more 
research, not only in the scientiflo and technical field, 
but also in the study of human relations. This, I am 
glad to say, they are doing through the Department 
of Scientific and Industrial Research. 

The trades unions, too, have an important part to 
play im this era of change. The trades unions have 
never been opposed to change. Indeed, they exist 
to create in the form of higher wages, 
shorter hours, more holidays ; but they want change 
for the better, not for the worse. 

I have already said that the T.U.C. has accepted 
its obligations in regard to the development of 
automation, and there existe an appreciation of the 
fact that our Welfare State can survive only on the 
basis of continuing and increasing productivity. It 
is part of our task to educate our members to under- 
stand this point of view, and to secure their co-opera- 
tion in raismg the efficiency of industry. The trades 
unions are doing & good deal in this respect, and ara 
trying to put over the new concepts and the new 
needs of our age. But I would again point out that 
“You cannot teach people who at the same time 
beleve they are being attacked”. The trades unions 
oan and will play ther part, but the main job will 
be done in the board room and down the hne of 
management. If trade unionista believe they are 
being attacked, only management can disabuse their 
minds. The trades unions cannot successfully do 
that. They oan only help. We recognize that greator 

oan arise through automation proceeding too 
slowly in the United Kingdom while developing more 
rapidly in the rest of the mdustmal world. But 
hurhan values cannot be subordinated to technical 
efficiency. As a trade union leader I feel it as much 
my responsibilty to bring home this truth to industry 
as ib is to bring economic truths to the attention of 
my members. The machine is for man, not man for 
the machine. 
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B t BEMAVIOUR jue OF LYMPHOCYTES 


I up a substantial propor- 
&on of theeücocybes in mammalian blood. 


they aro the predominant cell-type in the normal 
lymph node, in the Peyer's patches of the mtestine 
and in the lymphoid tissue in the lung and in the 
spleen. In pathological material they are particularly 
associated with areas of chronic inflammation and 
with certam tumours. ‘Despite this widespread dis- 
tribution in both normal dhd abnormal tissues, very 


^ little is known about the life-history of the lympho- 


oyte and virtually nothing about its function. The 


... problem is made more striking by ‘the apparently 


high rate of replacement of the blood lymphocytes ; 
in the rat, for example, the output of lymphooytes 
from the. main lymphatic vessels is sufficient to 


only be | 
cytio oélls which do not respond chemotactically to 


apperently 

lining the lymph channels enable the lymph nodes 
to filter foreign material from the fluid nd 
through them; there is very good evi 

ie fall ipsios ke A tho: procasean ot 
circulating antibodies ; but there is, as yet, no 
function of lymphoid tissue that can be definitely 
edle of dio babeviber and teas d 


Mec eM She ee ee onan moroa. ae 


glass beads’ are 
cover-alip a circular trough is formed around them in 


in it. 
The part played by the thymus in the production 
of lymphocytes was discussed by E. Andreasen 


(Co; ) The high turnover of deoxyribo- 
nucleic acid phosphorus and the high  mitotio 
activity in the thymus suggested that it was an im- 
portant source of the Iymphooytes in the lymph and 
the blood. However, the measurament of the concen- 
tration of lymphocytes in the blood and the lymph 
of th; i rata led to the conclusion that 
very few thymus-lymphocytes leave the organ, and 
that the production of new cells in it is more or less 
balanced by & continuous destruction of lymphocytes 


"by the reticulum oella. It was pointed out that the 


concurrent new formation and disintegration of 
lymphocytes appears to be a widespread phenomenon, 
in lymphoid tissue. O. A. Trowell (Harwell) described 
the occurrence of such a process in rat lymph nodes 
cultured $n vitro. The histological appearance of these 
cultures suggested that the reticulum cells were able 
to phagocytose the remains of dead lymphocytes and 
then to differentiate into large lymphocytes. The 
transformation of amall lymphocytes into macro- 
phages was also thought to occur, and ib waa 
is ee ee e 
animal, & reserve of potential macrophages. 
decur shared that ihe DADIS or Ce 
transforming into other ocell-types remains a highly 
controversial topic. 

she ee ee ee dre M 
. Loutit (Harwell) and N. A. 

Followmg & lethal dose 
(LD,,) of X-rays, mice can be induced to recover 
by an intravenous injection of myeloid cella. Recovery 
js due to the recolonization of the damaged myeloid 
and lymphoid tissue by the cells of the donor. When 


~ these cells are derived from the same inbred strain, 


the recolonized animals live nearly as long as normal 
mioe. But when the transplanted cells come from 
another strain of mice, or from the rat, many animals 
die 1-8 months later. I+ was argued that this 
secondary death was the result of an immunological 
reaction agaist the antigens of the host by the 
transplanted cells. In non-irradiated hosta, trans- 
planted lymphoid ocells also become localized in 
lymphoid tissue. They are capable of immunological 
activity, for they continue to produce antibody when 
taken from donors which have been actively im- 
munized. Unless taken from the same inbred strain . 
as their host, the transplanted oells are soon elim- 
inated by the homograft reaction. 

L. D. Hamilton (New York) and J. d al te 
hagen) described the incorporation of radioactive 
isotopes into the nucleic acids of lymphocytes in the 
blood. Hamilton administered !*C-adenine to patients ` 
with chronic lymphatic leukemias and isolated the 
purines from the deoxyribonucleic acid and the ribo- 
nucleic acid of the circulating leuksmio lymphocytes. 
The radioactivity of the purines in both the ribo- 
nuoleio acid and the deoxyribonucleic acid declined 
in two phases, rapidly at first, and then slowly, with 
& very, prolonged retention of radioactivity. An 


interest centred around Hamilton’s suggestion that 
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the prolonged retention of radioactivity in tha- 
lymphocytes might not indicate cells with a very 
long life-span but might be due to a continuous 
re-utilixation of large fragments of. nucleic acid or 
nucleoprotein during the formation of new lympho- 
cytes. The biochemical evidence did not enable a 
choice to be made between these alternatives, bub 
Trowell suggested that the presence of cell debris in 
the reticulum cells in lymph nodes could provide 
cytological support for tho idee of re-utilization. 
Ottesen, 


32 into the 
the blood of normal human subjects. An analysis of the 
specific activity curves again the existence 
of two populations of cells but with shorter life-spans 
than those calculated by Hamilton for leuksmic 
lymphocytes : abouts 20 per cent had a mean age of 
2—8 days and 80 per cent a mean age of 100-200 days. 
There was evidence, both in man and in animals, 
that lym may remain in lymph nodes for a 
i le time after their formation. Thus, suto- 
radiographs of mouse lymph nodes showed that some 
lymphocytes labelled with carbon-14 were present in 
the nodes more than two months after the adminis- 
tration of the isotope. 

These experiments with radioactive labels sug- 

that the life-span of at least some lymphocytes 
may be considerably longer than was at one time 
supposed. There was, however, some prejudice 
against the idea that lymphocytes can live for as 
long as a year, and, in discussion, this appeared to 
be & reason for inclining towards the hypothesis of 
re-utilization. 

The problem of the rapid turnover of the lympho- 
cytes in the blood was discussed by J. L. Gowans 
(Oxford). An apparatus was described for the oon- 
tinuous intravenous infusion of lymph and lympho- 
cytes into unanssthetized rats with thoracic duot 
fistulm. It was shown that there is a direct relation- 
ship between the number of lymphocytes entering 
the blood and the number emerging from the thoracio 
duct. Thus, the fall in the cell output that oocurred 


ELECTROLYTE 


T the British Association meeting in Dublin, the 

seasion held by Section I (Physiology and 
Biochemistry) on September 9, on ‘Electrolyte 
Physiology’, opened with a peper by Prof. E. J. 
Conway (University College, Dublin) on "Energy and 
Form in the Living Cell". In a paper on so wide a 
subject, the treatment was necessarily limited to 
certain aspects, but it Includes some basic considera- 
tions of 1onio permeability of the animal-cell mem- 
brane. 


The energy requirements of the living cell could be 
listed under the following general headings : (a) main- 
tenance of size and composition ; (b) special i 
such as contraction, conduction and secretion; and 
(co) oell growth and division. The treatment was 
limited to the first heading, the fully developed oell 
being oonsidered in general, apart from special 
functions. 

Energy required for maintenance of sias with respect 
to water-conient. It is reasonable to suppose that the 
primitive oell was surrounded by a membrane, neoee- 
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on the prolonged drainage of lymph from the thoracic 
duct could be by the intravenous replace- 
ment of all the lymph and oells collected from the 
fistula. Similarly, after prolonged drainage'of lymph, 
the low outpyt of cells from the thoracic duct could — 
be restored. to normal by the transfusion of lympho- 
cytes from other rata of the same inbred strain. A 
vigorous transfusion of lymphocytes almost doubled 
the normal cell output of a freshly cannulated rat. 
The number of lymp transfused could be 
roughly accounted for by the extra lymphocytes 
appearing in the thoracic duot lymph of the recipient 
rat. These effects were most probably mediated by 
living lymphocytes since the administration of cell- 
free lymph or of lymphocytes killed by & variety of 
means had no effect on the œl output. It was felt 
that the results could not be accounted for by a 
burst of new ‘cell formation” initiated by the trans- 
fused cells ; they strongly suggested that the appar- 
ently high turnover of the lymphocytes in the blood 
of the intact animal is due to & continuous reoir- 
culation of lymphocytes from blood to lymph to 
blood. This idea was further strengthened by an 
experiment in which the transfusion of radioactively 
labelled lymphocytes resulted in their rapid appear- 
ance in the thoracic duot lymph. 

J. M. Yoffey (Bristol) said that lymphocytes prob- 
ably reorrculated on a small scale via the afferent 
(peripheral) lymphatics, but that there were & 
number of difficulties in accepting the hypothesis 
that recirculation occurred on the scale envisaged 
by Gowans. Detailed histological observations on 
the ing bone marrow of irradiated guinea 
pigs tends to suggest that lymphocytes provide a 
reservoir of stem cells which contribute to the 
regeneration of marrow. 

In the experiments described at the meeting and 
in discussion it was again made plain that there is, 
as yet, no real clue to the physiological function of 
the | Prof. Medawar, in hia concluding 
remarks, expreesed the appreciation of those present 
for the hospitality givan by the Ciba Foundation. 
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sary to retam substances required for ita activities. 
This membrane is considered to be freely distensible, 
the comperatively rigid plant-oell membrane develop- 
ing later as an adaptation to sites with variable 
muxing of sea and fresh water. 

As the membrane may be aasumed to exist 
e a E oa Hal ll a e E hace 


sodium and potassium ions as well as small anions 
could enter with equal facility per unit concentration, 
then, from considerations of osmotic, electrical and 
Donnan ia, the following equation can be 
written! for the equilibrrum condition 
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of the electrical charges thereon (expressed as 
m.equiv.), and b and d are external concentrations 
of a diffusible cation and anion. i the 
external conditions to, resemble that of the internal 
medium of higher animals, then the value for 7 or 
for the essential substances within the cel] would-be 
very small, approaching zero, even wrth zero « value. 
Bub if the permeability were reduced so that while 
the hydrated potassium 1ons were allowed to pass 
the larger hydrated sodium ions were excluded, then 
with the -same conditions the v value would be 
considerable, even with e about the same as v. It 
is to be noted that with such an arrangement there 
would be high internal concentration of potassium 
ions and a low or vanishing concentration of sodium 
ions, and such a relation would continue to exist 
without any energy being specially directed thereto. 

However, it may be supposed that a membrane 
allowing potassium ions to peas freely will nob 
indefinitely exclude sodium ions, and these will enter 
slowly along with chloride ions, the cell swelling 
indefinitely. It would appear necessary, then, for the 
cell to possess some mechaniam to counteract this 
process, either by the active excretion of water, or 
of chloride ions, or of sodium ions. 

What.in fact has occurred is that the cell became 
endowed with the property of excreting sodium ions, 
the mechaniam being referred to as the sodium pump. 
As the sodium pump operates in the yeast oell as 
well as in muscle and nerve fibres of higher organ- 
imna, it may be assumed to be a general cellular 

ent proceeding from the earliest development 
of the cell in a marine environment. 

Poston with respect to plant cells. The argument 
based on & ready distensibility of the cell membrane 
does not: apply to the comparatively rigid membrane 
of the plant cell. However, the following considera- 
tions may be advanced: (a) the kind of oell per- 
meability once established in association with the 
sodium pump in a fully marine environment and 
presumably over hundreds of millions of years was 
retained by plant cells as a fixed endowment ; (b) the 
-long conditioning to relatively high concentrations of 


. potabsium within the cell may have had a secondary 
: éffeot on enzyme activity ; (c) the long adaptation to 


" the high concentration of potassium may have 


of potassium into the oell. 

Energy required for maintenance of organto com- 
position. Ib would appear that the organic and 
essential non-diffusible constisuents of the ocell are 
labile and constantly breaking down, and are then 
necessarily being rebuilt when the cell is in its resting 
form or respiring condition. 

This continuous process of decay and necessary 
renewal may well constitute a major fraction of the 
requirement of resting energy, in unicellular organiams 
or in the ‘asue cells of poikilothermal organisms. At 
the same time, in the unicellular organism, it must 
be taken into account that surplus metebolism is 
required for growth and oell divimon, this being 
essential for the survival of the species. 

In certain oell states, as in spores and seeds, 
associated with a comparatively high degree of 
desiccation, the breakdown process may be inde- 
finitely suspended, and there are authenticated 
instances of seeds germinating in suitable environ- 
menta after lymg dormant for centuries. 

From a quantitative point of view the non-diffusible 
and labile components of the cell in general consist 
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, very largely of protem and various phosphate esters, 


much the greater fraction being protein. Here the 
prmoiple may be entertained that no non-diffusible 
constituent of the cell is + without functional 
i , which would mply that if all the funo- 
tional non-diffusible material were removed from the 
ocell, nothing is left, exoept water and salts. But what 
functional signifloance 14 to be attached to cellular 
eer ignoring the specialized function of certain 
rea? The answer that naturally arises is that, in 
general, the total protem of the oell is nothmg more 
than the sum of ite enzymes; an answer that must 
have occurred to many workers independently. 
Cellular size levels and energy exchanges. Here ib is 
initially helpful if only in & tentative way to consider 
the advantages and disadvantages that may arise 
from a diminution of cellular size proceeding from 
& given level. The following advantages may be 
mentioned: diffusion of substances necessary for 
metabolism throughout the cell becomes more rapid ; 
interaction of rapidly acting respiratory redox 


' systems is facilitated ; and the entrance of necessary 


maternal and excretion of waste products are 
promoted. At the same time disadvantages of the 
following kind arise: other things being equal, the 
rate of entrance of sodium into the ocell 15 increased 
and so ia the work for the sodium pump; while 
below a oertain critical size it may be supposed that 
éach single cell can no longer have the totality of 
enxymes necessary for ite full metabolio life. 
Considering the more important aspecta of theee, it 
may be noted that, for the functioning of the rapidly 
acting respiratory enzymes, it would seem that the 
amaller the cell the better, down even to bacterial 
Siro; but for minimuzing the work of the sodium 
pump, and what is probably more important, for 
achieving the necessary complement of enzyme 
molecules, a certain critical size, greater than that of 
bacteria, may be expected. 

What in fact happens is of great interest in the 


associated data for several 
in body-weight of a factor of 20,000 (mouse to horse 
The surprising fact emerged that the size 
of the nephron oells was quite mdependent of the 
body-weight, but it could be shown that the total 
effective work done by the single cell is approximately 
the same. An interesting series of relations was 
established, and which withm the samplmg error 
oould be written. 


Vmax West ged x Wet 
ne-BxW**4 deex we 
Į =y x Wess 


where W is the body-weight, V the average volume of 


~ urine, n the number of glomeruli, 1 the length of the 
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first convoluted tubule, g the diameter of the glomer- 
ulus and d the diameter of the cell, with q, B, Y, 8 and e-~ 
constant relative to W.^ An explanation of these 
relations was then eesayed, which with some modi- 
floations would still appear valid. 

I also included a brief account of free-energy 
exohanges within the cell, including the formation 
and significance of energy-rich phosphate bonds 
and the thermodynamic theory of the redox pump, 
which has been incorrectly treated in some recent 
publications. 
in mitochondria was taken up 


of 


tochondria, 
‘granule’, was given by Benda*, who observed them as 
filaments or as small rods or granules both in the 
living oell and in fixed sections. 

Mitochondria in the living cell appear to be in a 
state of constant movement, either & iggli 
motion or & transposition from one part of the cell 
to another, and from the nucleus, for example to the _ 
cell membrane and beck agam‘. 

In the isolation of mitochondria from homo- 
genized tissue ib is important to observe certain 
conventional conditions for their separation by 
centrifugation‘. Bensley and Hoerr* and Claude’ 
were the first to stress this point, which was developed 
very fully by de Duve and Berthet’. Concerning the 
- functions of mitochondria there were some early 
pointers strongly suggesting ther connexion with 
cellular respiration, and at present i$ would appear 
from the work of Schneider and Hoogeboom® that 
they are the site of the electron-transporting system 
and in particular of oxidase. From the 
work of Green’, Harman!*, de Duve and Berthet' 
and others it appears that they are also the site of 
oxidative phosphorylation and the enzymes of the 
Krebs cycle. ` 

While the major signifloance of mitochondrial 
study lies with the location of enzymes withm the 
cell, their linkage with respiration and ther move- 
ments have induced several workers to examine their 
poamble role in active transport. 

The kind of active transport contemplated for 
animal-tissue cells is that of the sodium ion, since for 
muscle, gland and nerve the evidence is very strong 
that the fluxes of potassium are of a peamve kind. 
Apart from questions of active transport it is also 
of importance to ascertain exactly how much potas- 

An essential prerequisite to any such study would 
be the determmation of the extraparticulate fluid 
volume. ‘Theoretically this could be expected to 
have a maximum value of 26 per cent, corresponding 
to the value for rigid spheres". Using inulin, data in 
the literature show values as high as 66 per cant’, 
which apparently can be interpreted only on the basis 
of an entrance of the inulin into the Intramitochon- 
drial water, presumably in varying amounts depend- 
ment, inulin, sucrose and thiocyanate were used to 
study the extraparticulate volume, all three methods 
giving high values. A oloser study of the 
permeability of the mitochondria to thiocyanate 
yielded anomalous results which were therefore 
sucrose-free, by washing with salme prior to the 
estimations, serial values were simultaneously ob- 
tained, the thiocyanate value being of the order of 
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o e poirier of the pituitary and that of the 
cortex appear to exert a direct control over 
watee and electrolyte exchanges in the body. In 
recent years much new information on the functioning 
of these glands has been obtained. The active 
principles of the posterior lobe have been isolated. 
and their structure established’. They are two 
are closely related structurally. One is responsible 
for the antidiuretic and pressor activities, whereas 
the other has oxytooio functions. 

Originating in the hypothalamus, these factors are 
stored in the posterior lobe and liberated as required 
m response to changes in plasms volume, electrolyte 
concentrations in plasma and other stimuli. 

The processes whereby the adrenocortical principles 
now been deduced in some detail, the final products 


fragments into squalene 
alterations of the cholesterol molecule being brought 
about by enzymes located in various componente of 
the adrenocortical cells'*. These reactions are greatly 
accelerated by adrenocorticotrophic hormone, but the 
mode of action is obscure. 

. In recent years much work has been done on the 
isolation and investigation of aldosterone", a remark- 
ably potent hormone with respect to electrolyte 
exchanges. It has some unique properties in structure 
and mode of secretion, its release into the circulation 
being determined more by levels of oirculating 
electrolytes (especially potassium) than by adreno- 
oorticotrophio hormone. ; 

The antidiuretic and adrenocortical hormones 
would appear to act (with respect to water and 
electrolyte exchanges) mainly on the kidney tubule, 
but a more general action on sodium and potasium. 
exchanges existe as judged from effects on the 
era ee on fermenting yeast 
oellg!*. 

If, in the mammalian nephron, the most prominent 
action of the adrenocortical hormones 1s an, inhibition 
of potassium absorption (as happens in fermenting 
yeast) then, after adrenalectomy, more potassium 
would be absorbed with a rise in the content of 
potasium in the plasma. The hypothesis may then 
be entertained that the increased uptake of potassium 
ions has an inhibiting effect on the re-absorption of 
sodium ions, by displacing sodium from the carrier 
complex. As a result the plasma sodium would tend 
to fall. With a high concentration of sodiam down 
the nephron lumen such effects may be expected to 
be minimized. In this way some of the major facts 
on the inorganic electrolyte distribution of adrenal 


1020 > 
insufoienoy and high intako of sodium may be 


With-regard to the rather abies division of the 
cortical hormones into ‘mineralocorticoids’ and 
‘glucocorticoids’, ib is to-be noted that even the very 
potent ^mineralooortiooid' aldosterone has consider- 


the increases of magnesium m plasma and 
_ cells which accompany the increased level of potas- 
sium after adrenalectomy" are of much interest. 
The increase in magnesium content of muscle fibres 
is associated. with an increase of adenosine triphos- 
phate and phosphocreatine, presumably by inhibition 
.by magnesium ions of adenosine triphosphatase 
and of Here one may well have a 
link with the depression in muscular activity, and of 
growth and heat production sean m adrenal insuff- 
ciency. E. J. Conway 
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SOME ASPECTS OF MICRONUTRIENT ELEMENT 


METABOLISM 


IN PLANTS? xx 


By Dr. E. J. HEWITT Ug ee, 
Agricultural Research Counc!| Unit of Plant Nutrition (Micronutrients), Long Ashton RadegrhStation, University of Bristol 


B ERIMBNTAL methods and problems. At 
presen’ ten micronutrient elements, iron, man- 
ganese, copper, zino, boron, sodium, molybdenum, 
chlorine, vanadium and cobalt, and six macronutrients 
satisfy criteria of eswentiality for some plant organ- 
igms. Quite recently, recognition of molybdenum, 
chlorine} and vanadium! resulted either from the 
use of pure salte initially, regardless of later treet- 
ments, or from observation of growth increments due 
to vanadium in unpurified ferric chloride or to chloride 
provided By cobalt chloride. Further knowledge 
may depend on avoiding contamination in containers, 
water, reagents’, seeds and the atmosphere}. Levels 
of deficiency shown recently for chloride’, sodium, 
and vanadium! appear to exoeed greatly those of 
5 x 10-* p.p.m. or legs necessary to show & i 
of molybdenum‘. Since there may be about 10* 
atoms of molybdenum, in deficient oella* it may be 
necessary. further to decredse the supply of some 
elements by a factor of 10* before judging require- 
ments, though negative results cannot be decise. 
Total or partial replacement between elementa, for 
. example, caloium/strontium, molybdenum/tungsten, 
molybdenum/vansdium, potassium/rubidium /sodium, 
or of function, as in the case of molybdenum in 
nitrate reduction’, which can be bypassed’, may 
meal absolute, as well ag quantitative, require- 


M etf oontra Mineral defloien- 
cies and exoemseg have reproducible effecta of diag- 
nostic im in many planta, and reflect 
reproducible metabolic states. Diverse symptoms 
máy appear in different species, although the roles of 
many elementa are probably general. The diversity 
may result from quantitative differences between 

* Summary of three public lectures given to 


ment, Untveraity London, gu ay 20 and a7 tod June 3, 

n 

Detalls will be Denied Lh 6 review to be published in the Biological 
Pkilosopkios] Sostely. 


plants in the distribution and activity of particular 


lesions in barley deficient in potasium are due to 
accumulation of putrescine, which ia not observed in 
flax. Large changes may oocur in the levels of free 


pattern produced 

both deficiency and plant, and r-Fisoleucine and L 
hydroxyproline may induce severe abnormalities. 

Indoleacetic acid ‘oxidase’. A mechanism for the 
oxidation of indoleaoetio acid ooours widely. Early 
experimenta suggested that a hem enzyme, possibly . 
peroxidase, was involved and that some interaction 
occurred with manganese. Galston and otherg!*i4 
sees tee ‘oxidase’ E ee 

i a flavoprotein and a peroxidase thas 

melati a pesos uS reaction between the product 
of the initial oxidation by the flavoprotem, and 
hydrogen produced in this first step, which 
was hotosensitive; the crude action- 
spectrum that of riboflavin.  Kenten!* 
and Btuix'* showed that purifled peroxidases and a 
monophenol oo-factor comprised ‘oxidase’ systems 
without any flavoprotem component. Waygood and 
aasociates':* have elucidated several pointe. The 
manganic ion, when stabilized as manganiversene, 
initiates non-enrymio decarboxylation and is reduced 
to the manganous form. The liberation of a hydrogen 
ion and & skabole free radical (I) is inferred. This is 
assumed to take up oxygen spontaneously to form a 
free radical of a skatole peroxide (IT). In the presence 
of & peroxidase this oxidizes a monophenol co-factor 
which regenerates 6 us ion by the Kenten 
and Mann system”, and yields a stable yellow product 
(LII. The sutocatalytio reaction is initiated by 
traces of manganio ion generated by various means 
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-—such as light and riboflavin, or aóopoletin, resorcinol 
and peroxidase", or illuminated qhloroplaste—end 
18 observed tn vivo. Er x 

The effect of manganese is complex and specific 
Inhibition may occur in citrate buffers'+1* or in 
crude extracts. Stimulation may occur over a wide 
range!$! in phosphate buffera, depending on the 
presence of monophenol oo-factors or following lag- 

in the uptake of oxygen”, which may invali- 

te observations made over single intervals of time". 
The diverse effects of manganese are related to 
competition for peroxidative capacity, between the 
indoleaoetio aoid/monophenol/manganous ion system 
and O-diphenols which reduce", or citrate and pyro- 
phosphate which inactivate, trivalent manganese’. 

The nature of the reaction products, the role of 
peroxidase and the production of hydrogen peroxide 
require re-examination. The reaction involves the 
uptake of one mole of oxygen and production of 
one mole of carboxyl carbon dioxide for each mole 
of indoleacetic acid oxidized!^1*,!*, Several producta 
may occur’, although a yellow one (III), ap tly 
identical with that obtained non i , may 
predominate’. One or more products may contain 
a carbonyl group and the indole configuration"*, and 
possibly a phenolic group. The production of a 
hydroxy-amino-aoetophenone with formate and car- 
bon dioxide demands the uptake of 1-5 M of oxygen 
and does not account*for peroxidase action. The 

uction of a 8 msthyt-2, :3:dioxindole, C,H,O,N, 
via a hydroperoxide does d for a peroxida- 
tive step and implies non-oxidative decarborylation, 
which is contrary to evidence for the reduction of 
trivalent manganese’. Waygood and others” 
the formula O,H,O0,N for the yellow produit (I1). 
A weakness of their scheme is that the normal 
peroxidative mechanism is replaced by transfer of 
hydrogen from the monophenol donor to an organic 
peroxide (II), which retains all its oxygen without 
the production of water or of & hydroxyl group. 

An alternative idea is that the postulated erato le 
free radical (I) undergoes rearrangement, forming 
a methylene group and.a nuclear free radical (IV). 
The uptake of oxygen producing a peroxide (V) 
might, wilh poroxidass, yield a stable carbonyl pro- 
dust C,H,ON (VI), with the indole structure, and give 

xidaae II directly without formation of peroxidase 

as found for the dihydroxymaleic oxidase mechan- 
ism. This would be consistent with reactions between 
i and oxidizing agents other than hydro- 
peroxides, which yield peroxidase I and II. Per- 
oxidase IL, which has only one oxidizing equivalent, 
could to one manganio ion for each cycle’. 
Enolization might produce a hydroxyl compound 
(VII) &ocounting for two similar compounds. Non- 
enzymic reaction between the akatole peroxide (V) and 
indoleacetic acid, as postulated by MacLachlan and 
Waygood", could yield the same product (VI) as with 
peroxidase. For autocatalysis, trivalent manganese 
must be formed in excess of the initiating trace. The 
with a monophenol directly as postulated’, giving a 
semiquinone equivalent to one manganio ion and a 
hydroperoxide (VIL). This might produce peroxidase 
I with two oxidixing i able to ganerate 
+wo io ions and also yield a third com- 
pound (IX), O,H,ON, with a hydroxyl group, poten- 
tially forming an ideal peroxidase substrate, which 
would be converted to (VI) at the expense of trivalent 
manganese by competing with the monophenol for 
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peroxidase I and IL. The proportions of (VI), (VII) 
and (LX) would not affect the gtoichiometrio require- 
ment for 1 mole of oxygen and would depend on the 
availability of monophencl, manganese and peroxi- 
dase. The oxidation-reduction potential and stability 
of the mgnganio compound, such as the versenate, 
may be critical". Natural monophenols may 
stabilize trivalent manganese with the correct poten- 
tial’, and form a oo-factor complex for the ‘oxidase’ 
system. Whether hydrogen peroxide is formed is 
uncertain. Pure or dialysed catalase can replace 
peroxidase ab pH 5-86-31", but catalase or colloidal 
platinum may inhibit at pH 6-5—7-0?*. The i 
of fluorescence of scopoletin during indole acetic aci 
oxidation and adaptive peroxidase production in 
response to indoleaoetio acid do not preclude organic 
peroxide action. 

Molybdenum nuirition of planis. Planta deficient 
in molybdenum and grown with nitrate show many 
effecta!L'! that can be explained by the role of 
molybdenum in nitrate reductase’. Other effecta 
not apparently related to low nitrate reductase 

ivity also oocur, including generally decreased 
ascorbic acid™, decreased in cauliflower, 
decreased organic/inorganjo phosphate ratios in 
tomato and cauliflower ** and apparently increased 
content of adenylic acid in cauliflower. 

These changes are generally independent of the 
source of the nitrogen used to grow the plante!*31,.11, 
Deficiency of molybdenum increases levels of certain 
amino-acids in osuliflower, given ammonium com- 
pounds, urea, or glutamic acid, whereas chlorophyll 
content is scarcely affected. The leaf malformation of 
cauliflower known as whiptail™ occurs with deficiency 
of molybdenum with all nitrogen treatmenta™. With 
nitrate nutrition, whipteil occurs with a critical supply 
of molybdenum which allows considerable nitrate 
reduction but is inadequate in some other respect. 
Oxidation of ascorbic acid in cauliflower leaf and acid 
phosphatase activity in tomato are apparently 
increased by deficiency of molybdenum, whereas 
dehydrogenase action may be leas. Nitrate reductase 
may be adaptive in fungi** and cauliflower*’ in regard 
to supplies of both molybdenum and nitrate (or 
nitrite). Attached and excised tissues of cauliflower, 
deficient in molybdenum and grown with ammontum 
sulphate, uire molybdenum and nitrate for a 

uction of enzyme which oan be detected after a 
-period of one or two hours. Addition of molyb- 
denum to cauliflower leaf disks! increases the 
respiratory quotient during reduction of acoumulated 
nitrate after a similar lag-period. Addition of molyb- 
denum to deficient tomato plants grown with nitrate 
causes increase in nitrite after a lag-period of about 
one hour*’, and levels of free amino-acid increase after 
an initial decrease during the first hour!*. Those 
changes are consistent with synthesis of an adaptive 
enzyme. Suppression of light for 4-6 days or air for 
48 hours" also depresses the activity of nitrate reduc- 
tase, which recovers rapidly on restoring normal 
conditions. Absence of an inductive metal constituent 
required for the synthesis of a specific enzyme may 
release template sites for abnormal competitive 
synthesis of other enzymes, or molybdenum may 
fulfil more than one specific role. In Soenedesmus 
obliquus? vanadium may have acquired one function 
usually fulfilled by molybdenum, since both elemente 
are needed together with nitrate, whereas molyb- 
denum may be unnecessary with urea or ammonium 
carbonate in this organism’. 
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Goioiiy. In enzymes of the tricarboxylic acid cycle 
optimum requirements of manganese $^ vitro range 
rdum about 10-*M for ‘malic’ dehydrogenase and 
oxaloacetic lase in peraley roob to about 
5 x 10M for isocitric dehy in Avena 
coleoptile or Phaseolus leaf. Cobalt at 7-5-x 10-* M 
is equivalent to manganese in one enzyme, but at 
4 x 10°M gives only 55 per cent of the value for 
in another and is toxic to glutamic 
dehydrogenase in Avena, whereas magnesium at 
107* M and 10-* gives 80 and 10 per oent respectively 
of the values for manganese. Manganese at 8 x 107 M 
18 Bpeoiflo for the reduced triphosphopyridine nucleo- 
tidase in wheat germ, whereas or mag- 
nesium at 4 x 10° M is equivalent for the reduced 
triphoephopyridine nucleotide glutathione reductase. 
Isocitric, malic and glucose-6-phosphate dehydro- 
genases can be lmked to glutathione reductase in 
many plants’, but show unrelated activity over a 
wide range. The effects on the malic and isocitric 
of adding manganese tn vitro vary greatly, 
from 15-fold morease to slight inhibition*t. Similar 
differential effects oocur with hexokinase, phospho- 
hexokinase, and 2-8 diphosphoglyoerio phospho- 
transferase in several plants where magnesium and 
manganese are interchangeable, and cobalt can 
activate the last. posta neut usen ean by 
magnesium in yeast attain 50 per cent of maximum 
activity between about 8 x 10-* M and 4 x 10-* M. 
The absence of marked optima permits maximum 
activity ab 10-* M in seventeen of these enzymes, but 
riboflavin phosphate pyrophospharylase is then 
decreased to 50 per cent of maximum. Manganese 
may replace magnesium in at least fourteen enzymes 
with &n efficiency ranging from leas than 80 per cent, to 
one equal or nearly double that of magnesium, whereas 
cobalt + vitro replaces magnesium at double its 
efficiency in riboflavin Kinase. Competitive inhibition 
by activating metals also occurs, and certain oon- 
centration combinations may be unfavourable. These 
exemples also suggest reasons for diversity in the 
requirements for micronutrients and in the symptoms 
of defloienoy. R ] 
deficient in certain minerals may lack activity of 


enzymes no reactivation 
occurs on i the metal to the eciraci*e rm, 
The dissociable isocitric and malic enzymes, however, 
may be present though inactive in the extract from a 
deficient plant and are reactivated on adding the 
metal”, Differential decreases in activity may oocur 
under conditions of deficiency when several enzymes 
on the same metal. 

not dependent on the deficient element 
may show greatly increased activities", which 
decrease to normal in 2-6 days when the deficiency 
is corrected, while the activity of the respective 
metallo-enzymes is restored". Increases in peroxidase 
with deficiency of xinc*’, or in phenol oxidase with 
deficiency of boron*5'!, appear consistent in many 
planta, but trends may also vary. Several deficiencies 
may produce a similar change in one enzyme, such as 
acid phosphatase or peroxidase*!. Interactions between 
antagonizing elementa, such as cobalt and iron", or iron 
and manganese, may show analogous effects. Some 
mineral disorders may reflect the integrated effecta of 
such abnormal but reproducible enzyme patterns. 
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The changes in the amino-acid ‘pool might be 
expected to affect enzyme synthesis, but present 
evidence does not support this idea. The lack of one 
enxyme might cause adaptive increases in others 
due to increases in substrates for alternative systems. 
The accumulation of chlorogenic and caffeic acids in 
plante deficient in boron might increase poly- 
phenolase activity*5'M. Neurospora deficient in zinc 
contams negligible alcohol dehydrogenase”. Several 
dehydrogenases linked by diphosphopyridine nucleo- 
tide" appear to be rino metallo-enzymes and much 
of the diphosphopyridine nucleotide may be bound 
by the enzyme». If these points apply to Neuro- 
spora, an i increase m diphosphopyridme 
nucleotase** might result from increased free 
diphosphopyridine nucleotide due to non-synthesis 
of the  a&po-enrymes. It has recently been 
reported™ that diphosphopyridine nucleotase activity 
18 greatly decreased for bound diphosphopyridme 
nucleotide on active glyceraldehyde-3-phospbate 
dehydrogenase. 
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Prof. H. U. Sverdrup 


HARALD ULRIK BvunpBuP, who died very suddenly 
on August 21, was born in November 1888. He was 
a relative of Otto Sverdrup, who had been Nansen’s 
captain on the Fram and who was himself the discov- 
erer of a great fjord region west of Ellesmere Land. 

Sverdrup became assistant to Prof. Bjerknes in 
Oslo in 1011, but during 1913-17 studied in Leipzig. 
From 1917 until 1925 he was leader of research on the 
Maud Expedition led by Roald Amundsen and during 
this period obtained an intimate knowledge of the 
Arctic. He was appointed a Research Fellow at the 
Carnegie Institution of Magnetic Research in 1922. 
From 1926 until 1931 he was professor of meteorology 
in the Geophysical Institute in Bergen. In 1981, 
when Bir Hubert Wilkins planned an expedition 
towards the North Pole in the submarine Nautilus, 
Sverdrup gave him full support. Unfortunately, 
apart from dives at the edge of the sea ice, Wilkms 
was never able to carry out his plans and the sub- 
marine was scuttled off Bergen in November of that 
same year. In 1934 Sverdrup took part in an er- 
pedition to North West Spitsbergen, with his olose 
friend, Prof. H. W. Ahhnann, to study heat exchange 
between the atmosphere and: the snow surface in 
these high latitudes. Sverdrup was appointed 
director of the Scripps Institution of Oceanography 
in California and was professor in the University 
of California during 1936-48. He was invited to 
beoome director of the Norwegian Polar Institute in 
1948 and in 1949 became professor of geophysics in 
the University of Oslo. 

H. U. Sverdrup’s career was quite unusual, and 
there is no one else who has ever combined & 
special knowledge of mathematics and physics with 

in the fleld with problems both in the 
Antarctic and in the Arctic. He is known to a very 
large number as one of the three authors, the others 
being Martin W. Johnson and R. H. Fleming, of 
“The Oceans”, published in 1942, which will long 
remain the most extensive text-book on ooeano- 
graphy. He is equally well known, however, to the 
smaller number who have been associated with 
him in polar science. Sverdrup was responsible 
for the home oontrol of the Norwegian—British— 
Swedish Expedition to Queen Maud Land in 1949-52, 
and himself visited Maudheim in January 1951. His 
polar knowledge was varied. Anyone 
anxious to obtain information, for example, on sea 
ice would rely very largely on Sverdrap’s opinion, and 
his views on this subject were invaluable at the time 
that the Royal Society'a ition to Halley Bay 
was under consideration. however, was only 
one of the many flelds of rare and unusual knowledge 
which he oovered and which have made him unique 
&mong explorers. J. M. Wonprs 


Prof. W. N. Benson, F.R.S. 


Wrrn the death on August 20 of emeritus professor 
W. N. Benson, of the University of Otago, New 
Zealand has lost the doyen of her i He 
pessed away after a brief illness, although his general 
health had given concern for some time. 

William Noél Benson was born near London on 
December 26, 1885, the son of an Australian shipping 


manager. He was educated at the Friends’ High 
School in Hobart and later at the University of 
Hobart and fhe University of Sydney, where he came 
under the influence of the inspiring personality and 
teaching of Sir Edgeworth David. While still at 
Sydney, and before even graduating B.Sc. in 1907, 
he published a paper on the contact aureole of a 
granitic body. This early irruption into the fleld of 
original inquiry initiated a career that was always 
devoted primarily to research. . ‘The topics he in- 
were to involve work in virtually all the 
geological sciences, though he made especially sig- 
nificant contributions on the interplay of tectonics 
and magmatiam. His work was followed with extra- 
ordinary energy, enthusiasm and i All his 
former students will remember his well-loved figure 
forgmg ahead im front of ing fleld-parties, and 
in his offloe, when too tired for other work he would 
ee eee D ee an oocupa- 
tion which, he mainteined, did not require great 
mental effort. His hindi a very Reavy teaching 
load, being profeesor of geology in the University of 
Otago without any assistant during 1916-26 and with 
only one assistant (F. J. Turner) for all but three of 
the before he retired from active 
at the end of 1949. 

In 1008 Banca stod foe: yeas ia laste di 
mineralogy and petrology in the University of 
Adelaide. Three papers followed, two of them on 
pe&rologioa] problems and one on the fault-block. 
structure of the Mt. Lofty Ranges. Back in Sydney 
during 1908-11 as demonstrator in petrology, he- 
began his clamsio study of the geology and petrology 
of the Great Serpentine Belt of New South Wales, 
which he continued first as 1851 Science Researok 
Scholar at Cambridge under Harker, Bonney and 
Marr (1911-18), and later (1914-16) as Research 
Fellow and lecturer in Sydney. The resulting long 
series of papers culminated in two notable lioa- 
tions that appeered after his appointment to 
“The -Origin of Serpentine” (1918) and “Tectonic 
Conditions accompanying the Intrusion of Basio and 
Ultrabasic Igneous Rocks" (Mom. US. Nat. Acad. 
Soi., 1920). 

In Dunedin, he quickly turned his attention to 
problems of New Zealand geology as well as its - 
relation to the south-west Pacifico as a whole. He 
carried out important researches on New Zealand’s 
then little-known Ordovician rocks and on their 
graptolite faunas. His geomorphic observations in 
Fiordland and in the Dunedin district led to the 
important concept of both a Cretaceous peneplain in 
the South Island, and a late Oainozoio erosion surface 
truncating it and later sediments. He also showed 
that the so-called block mountains of castern Otago 
are easentially fault-folds of more or leas Saxonian 
type. His last major di was that of the first 
Oambrian rooks to be found in New Zealand, a brief 
&oooun$ of which was published shortly before his 
death. Benson's major work in New Zealand, how- 
ever, was undoubtedly his long and detailed study 
of the late Oainozoic East Otago Petrographio 
Province. Numerous pepers on this and on related 
topics have already appeared, but & comprehensive 
memoir is still to be published. ive crustal 
movements are shown to have occurred during the 
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eruption of repeated differentiation cycles of basio 
and alkaline volcanic rocks. 

During his life-time Benson received many honours. 
He was & foundation Fellow of the Australian and 
New Zealand Association for the Advancement of 
Boienoe, and ite Mueller Medallist (1951); Fellow of 
the New Zealand Institute, later Royal Society of 
New Zealand (1926); Hector medallist (1933), 
Hutton medallist (1944) and president (1945-47) of 
the same Society ; Lyell medallist of the Geological 
Society (1989) ; Fellow of the Royal Society (1941) ; 
Clarke medallist of the Royal Society of New South 
Wales (1945); oo of the Geological 

i of America (1949) ; honorary D.So., Univer- 
sity of New Zealand (1951), and honorary member of 


Benson himself, whose members are spread throughout 
the world. He has left them—and science as a whole— 
well over a hundred published memoirs, papers and 
philosophy, written in his own charsoteristio style. 
Above all he has left them the memory of bimeelf, 
which lives on in the evez-widening circle of his 
geological descendants. 

He is survived by his wife, formerly Miss Helen 
Rawson, who was professor of home science in the 
Univermty of Otago at the time of their marriage 
in 1923. D. 8. Coomps 


Dr. Charles Todd, O.B.E., F.R.S. 


Cuanrms Topp died at Croydon on September 22. 
He was born in 1869, coming of farming stock in 
Cumberland. After ill-health as a small boy, he 
received an education, mainly classical, at Carlisle 
Grammar School, but succeeded in obtaining an open 
scholarship in physics and chemistry at Clare College, 
Cambridge, in 1888. In due course he obtained a 
Clase I in the Natural Science Tripos, proceeding to 
85. Bartholomew's Hospital with an open scholarship 
and qualifying in 1894. After several clinical appoint- 
menta he became interested in publio health problems 
while working at the London Fever Hoaprtal. In 
1900 he became assistant becteriologiss to the serum 
department of the Lister (then Jenner) Institute and 
worked on .antitoxins with George Dean and later 
G. F. Petrie. Here he demonstrated the existence of 
a toxin produced by Shiga dysentery bacilli. He 
went to Egypt m 1904 to help to make antisera 
against cattle plague, of which there was & serious 
cutbreak there. This led to an appointment as 
bactericlogist and afterwards director of the Hygienio 
Institute in Cairo, and he finally spent twenty-one 
years in Egypt. In 1906 he was investigating scorpion 
venom and found out how to make an antiserum. 
But cattle plague remained a major interest and he 
made valuable contributions to our knowledge of the 
disease. 
ally out of this, for, with R. G. White, he found that 
cattle repeatedly injected with virulent blood 
developed isolysins in their sera. . The cellular 
individuality of cattle thus came to light : and Todd 
and White showed that with suitably absorbed sera 
the blood oells of any individual could be distinguished 
from those of any other. 5 
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In 1925 Todd left Egypt, having worked on many 
aspects of public health and received many honours. 
In 1926 he was given a rosearoh grant to work ab the 
National Institute for Medical Research at Hamp- 
stead. Here he continued his studies on cellular 
individuality, now using fowls, in which isohmm- 
agglutinins were readily produced. As with catile, 
he found that with absorbed sera he could pick out 
bloods of individual fowls. He went further and 
determined that the immunological specificity was 
inherited: polyvalent sera absorbed with oells of 
both had no action on the oells of their chicks. 

At Hampstead Todd worked also on fowl plague 
and described a ‘dilution phenomenon’ in which just 
restored by dilution. With Perdrau he made studies 
of the photodynamic action of methylene blue on 
bacteriophage and other viruses. "He finally retired 
in 1940. 

Todd was a delightful and helpful colleague with 
a great zest for life and a wonderful sense of fun. 
He had a wide knowledge of public health and 
microbiology and knew not a little about physics. 
He delighted in ‘Heath-Robinson’ gadgete, had a 
very critical mind and scorn for pretentiousness. He™ 
was elected Fellow of the Royal Society im 1980. 
He was unmarried. O. H. ANDRAWES 
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Dr. R. O. Page 


Wrrs the death of Robin O. Page, which ooourred 
on July 14 in Christohuroh, New Zealand, the science 
of leather chemistry has suffered a heavy loss. Robin 
Page was born in 1897 at Christchurch, New Zealand, 
which was to become his residence for the rest of his 
life. During his college years he distinguished himself 
; he even represented 

i receiving the master’s 
degree with first-class honours im chemistry at 
University Oollege, Canterbury, in 1920, he joined 
the staff of Woolston Tanneries, Ltd., Christchurch, 
as a chemist. He was appointed works manager in 
1924—2 position which he held up to his death. G 

Ab an early age he was fascinated by the mtricate 
problems of the mechanism of tanning reactions ; an 
Interest which followed him all through his active 
life. To his inquiring mind the fundamentals and 
theoretical concepts were vital exigencies. In addition 
to carrying responsibility in the industry, Page not 
only kept himself informed &boub current scientiflo 
progress but also contributed a distinguished series 
of more than twenty original papers—the result of 
the research which he carried out alongside his 

ical duties for the love of the great unknown of 

‘bread and butter’ reactions. 

Page was one of the first investigators to realize 
the importance of the physico-chemical approach in 
the elucidation of tanning being inspired 
by the new ideas of the early ’twenties, propounded 
by Jacques Loeb and John Arthur Wilson, on the 
behaviour of proteins. This is shown by his lucid 
pepers on ion effects on collagen published in 1927. 
The subsequent main contributions of Page concern 


investigations. Among his more recent publications, 
his clarifying investigation of the classical banum- 
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gelatin reaction—first studied by Humphry Davy in 
1808—should. be especially mentioned for ite explicity 
of technique and sound theorization. These papers, 
lished in British and American journals, made 
age an outstanding figure in contemporary leather 
research. 
His scholarly endeavour was early recognized, not 


only by his own colleagues. Thus, the University of 
New Zealand conferred the degree of D.Bo. upon him 
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in 1984. Dr. Page took an active part in the scientific 
life of his own country, being a Fellow of the Royal 
Institute of Chemistry, a Fellow of the New Zealand 
Institute, also a past president of that body, and a 
Fellow of the Royal Society of New Zealand. During 
overseas visits to Europe and the United States he 
made many friends. The man and his achievements 
carried the imprint of sterling qualities. 
K. H. GusrAVBON 


NEWS and VIEWS 


Royal Soclety Medal Awards 

Tes following awards of medals have been made 
by the President and the Council of the Royal 
Society: Copley Medal to Bir Howard Florey, 
professor of pathology in the University of Oxford, 


pathology and medicine ; 
Kathleen Lonsdale, professor of chemistry at Univer- 
stty College, London, for her distinguished studies 
in the structure and of crystals; Buchanan 
Medal to Sir Neil Hamilton Fairley, for his distm- 
guished oontributions to the control of malaria; 
Hughes Medal to Prof. J. Proudman, profeasor 
emeritus of oceanography in the University of Liver- 
pool for his distinguished work on dynamical 
oceanography. 
Royal Soclety of Edinburgh : Officers for 1957-58 
Taa following have been appointed to the Counail 
of the Royal Society of Edinburgh for the session 
1957-58: President, Prof. James Ritchie; Vtoe- 
Presidents, Prof. J. Norman Davidson, Principal 
E B. Nisbet, Prof. Meirion Thomas, Prof. A. O. 
Aitken, Dr. J. E. Richey and Prof. D. Whitteridge; 
General Secretary, Prof. Norman Feather; Seoretartes 
to Ordinary Meetings, Dr. T. R. Bolam, Dr. A. W. 
Greenwood; Treasurer, Dr. J. R. Peddie; Curator 
of Library and Museum, Dr. Douglas Guthrie; 
ounotllors, Dr. D. A. Allan, Prof. G. H. Bell, Dr. 
D. N. MoArthur, Dr. A. G. MaoGregor, Prof. O. H. 
Waddington, Dr. J. A. Macdonald, Dr. R. Schlapp, 
Dr. J. B. Tait, Prof. G. M. Wyburn, Prof. R. A. 
Rankin, Prof. A. E. Ritchie and Prof. W. M. Smart. 


Royal Society of South Africa: Elections 

Tua following have recently been elected to fellow- 
ship in the Royal Society of South Africa: Dr. 
R. A. Alexander, director of "veterinary services, 
South Africa, Onderstepoort, Pretoria; Dr. J. J. 
Frankel, Department of Geology and Mineralogy, 
Univernity of Natal, Durban; Prof. L Gordon, 
BE of pathology and dean of the Moedioal 
aculty, Medical School, Durban; Prof. F. G. 
Holliman, professor of organic chemistry in the 
University of Cape Town; and Dr. R. H. Marloth, 
director of the Citrus and Subtropical Horticultural 
Research Station, Nelspruit, Transvaal. 


Organic Chemistry at Glasgow : 
Prof. R. A. Raphael 
Tua appointment of Ralph Alexander Raphael to 
the regius chair of chemistry at Glasgow brings him 
back to the University where he held a lectureship 
during 1949-54. He graduated from the Imperial 
College of Science and Technology, London, in 1941, 
with first-class honours, and obtained the Ph.D. 


degree in 1948. After a period with Messrs. May and 
Baker, Ltd., he returned to the Imperial College m 
1946 with an Imperial Chemical Industries Fellow- 
ship. His distinction as an organic chemist won early 
recognition when he was awarded the Meldola Medal 
for 1948 at the age of twenty-seven. His main interest 
in research has been the study of acetylenic com- 
pounds and, in particular, the use of such reagents 
as precursors in the synthesis of a wide range of 
naturally oocurring organic substances. In 1954, Dr. 
Raphael became the first professor of organic 
chemistry at~The Queen's University of Belfast. 
The combination of his skilful leadership and his 
enthusiastic personality led to a rapid expansion of 
the research school in organic chemistry during his 
three years at Queen’s ; his outstanding success there 
as a teacher and as a director of research &ugurs 
well for the future of organic chemistry in Glasgow. 


Organic Chemistry at Belfast : 
Prof. H. B. Henbest 


Tum appointment of Dr. H. B. Henbest to the 
chair of organio chemistry at The Queen’s University 
of Belfast, in succession to Prof. R. A. Raphael, 
certainly representa an example of a meteoric 
rise. Gradusting with first-class honours at 
the Imperial of Science and Technology, 
London, in 1944, he worked under Prof. (then Dr.) 
E. R. H. Jones, a collaboration he was enabled to 
continue after his doctorate by the award of a Beit 
Research Fellowship. Henbest accompanied Jones 
to Manchester on the latter’s appointment to the 
chair in 1948, and remained there as a lecturer in 
organic chemistry until 1956; this was punctuated 
by a year’s leave of absence, during which he worked 
at Harvard and the University of California, Los 
Angeles. Only before the appointment to 
Queen's he had moved to King’s College, London, as 
reader in organic chemistry. 

The o ing i ion of Henbest’s research 
work is ita lack of triviality and ita concentration on 
important and live topics. His first conjoint project 
was the establishment of an improved route to pro- 
vitamin D, and, continuing his steroid interests, he 
played a large part in devising a new route to cortisone 
from ergosteroL Another outstanding achievement 
in the vitamin fleld was the establishment of the 
structure of vitamin A, by an unambiguous synthesis. 
A logical extension of interest to plant hormones led 
to synthetic work in relation to the postulated 
structure of auxins a and b, and to the isolation and 
proof of structure of a new plant hormone, 8-indolyl- 
acetonitrile. Aspects of acetylene chemistry have 
also engaged his attention, leading, for example, to 
the synthesis of kawain. At present he is engaged 
on a series of highly original stereochemical mvesti- 


investigations and with his new department’s move 
to ita palatial new quarters in the near future. 


Royal Military College of Science, Shrivenham : 
Prof. A. Charlesby 
Dr. AgTHUR ÜHARLESBY, who has been appoi 
power Ct Davee eee eye ey o of 
ienoe, Shrivenham, is forty-one years of age, and 
was educated in London and at the Royal Atheneum, 
Antwerp, and the University of London, where he 
obtained a Ph.D. in 1989, and where he was afterwards 
engaged in research and teaching until 1942. After 
a period in the scientific research department at the 
Ministry of Aircraft Production he served with the 
RAF. until 1946, during which time he was engaged 
on operational research into the scientific aspects of 
serial warfare m the Mediterranean. During 1949- 
54 he waa & principal scientific officer at the Atomio 
Energy Research Establishment, Harwell, where he 
was in charge of a group studying the effects of atomic 
Tadiation on materials. He obtained a D.80. in 
1954. For the past two years he has been head 
of the Radiation Department of Tube Investments 
Research Laboratories. He has written numerous 
papers on solid state and nuclear subjects and 1s 
the editor of an international series of books on the 
effects of atomio radiation. E 
Prof. A. D. S. Carter 
Pror. ALFRED Danis SwowDon Carrer, who has 
been appointed professor of mechanical engineering 
at Shrivenham, is thirty-five years of age, and was 
educated at Neath Intermediate School and at the 
University of Wales. After short periods of research 
at the Royal Aircraft Establishment and with Power 
Jets (Research and Development), Lid., he joined the 
National Gas Turbine Establishment in 1046, since 
when he has been working on aerodynamic and 
vibration problems connected with the gas turbine. 
He has published many papers on blade theory and 
performance, on the exial compressor, and on vibra- 
tion problems associated with the gas turbine. Prof. 
Carter is a member of various Government scientific 
committees and an active member of the Institution 
of Mechanical Engineers; during 1952-55 he was 
a member of the Council of the Institution. 


Prof. A. Lee 

Pror. Anan Lag, who has been appointed professor 
of electrical engineering (radar and telecommunica- 
tions) at Shrivenham, is fifty years of age, and was 
eduseted ab Todmorden Grammar School and at 
Emmanuel College, Cambridge, where he read mathe- 
matics and mechanical sciences. After a short period 
of research in industry and teaching at the R.A.F. 
Electrical Wireless School, Cranwell, he joined the 
Royal Military College of Science m 1935. He has 
been head of the Radar and Telecommunications 
Branch since 1941. He has been a member of a 
number of Government committees connected with 


his subject. 

Advisory Cound! 

TH fi have been appointed to the Advisory 

ee ee ee 
replace members whose terms of office had 

Prof. J. Diamond, of the University of Manchester ; 
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Prof. M. H. L. Pryce, of the University of Bristol; 
and Mr. R. P. Bell, of Balliol College, Oxford. 


Laboratory of Cryptogamic Botany, University of 
Manchester Mr. E. Ashby 


Asim for y oran you ot uabvios ad; hiet steward 
and technician in the Laboratory of Oryptogamio 
Botany of the University of Manchester, Mr. Ernest 
Ashby will retire on November 25. He jomed the 
laboratory soon after the appomtment of Prof. W. H. 
Lang as the first occupant of the Barker ohair of 
cryptogamic botany and continued with Prof. O. W. 
Wardlaw on his appointment in 1040. Over this 
long period, Mr. Aahby’s talents for growing plante, 
often of a difflouls and wayward nature, and for 
preparing materials for microscopic study, have been 
of great value in the research and teaching activities 
of the laboratory; and many have gratefully 
acknowledged his help. Perhaps most of all, his love 
of photography and photomicrography, and his zest 
for the achievement of perfection in them, have made 
a notable contribution to botanical illustration. The 
value of his work was recognized during the year by 
the oonferment upon him by the University of the 
honorary degree of Master of Science. His many 
friends and associates have welcomed this signal 
honour and will wish him well in his retirement. 
Royal Sodety Antarctic edition : 

r. Joseph MacDowall 

Mn. JossrH MacDQwaLL has been appointed 
leader of the Royal Society International Geophysical 
Year Antarctic Expedition at Royal Society Base, 
Halley Bay, from January 1958 until the 
returns to the United Ki in the spring of 1959. 
He succeeds CoL Robin Smart, R.A.M.C., the present 
leader, who accepted the appointment only for the 
current year. Mr. MacDowdll, who was seconded to 
the e from the Meteorological Office, Air 
Ministry, where he holds the rank of senior scientific 
offloer, is aged thirty-one. He was educated at 
Wallasey Grammar School and served in the Royal 
Naval Air Arm during 1946-48. For the next three 
years he studied at Bt. John’s College, Cambridge, and 
then joined the Meteorological Office, where he worked 
at Kew Observatory and in the Instruments Division. 
Mr. MacDowall went to Halley Bay in November 
1956 as leader of the meteorological and geo- 
magnetic group which has been responsible for 
making the surface and upper air meteorological 
observations at Halley Bay since the International 
Geophysical Year began on July 1, 1957, together 
with observations of the Earth’s magnetism and the 
accumulation of ice and snow in past years. 

Orbit of the Second Artificial Earth Satellite 

Tus time of launching of the second Russian 
artificial Earth satellite is as yet unknown, but it 
was firat detected in Britam with the Cambridge 
radio interferometer on November 3d. 05h. 58m. 
The satellite has been observed since then both vis- 
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(Tbe major axis is presumably quoted in terms of 
the Earth’s equatorial radius.) These values are 
supported by elements computed by the Mullard 
Radio Astronomy Observatory, Cambridge, whioh 
gives a somewhat larger inclmation, namely, 65°, 
and & period of 108m. 40a. The figures, which should 
be regarded as tentative ainoe they are based on a 
few observations only, lead to heights at perigee of 
250 km. and at apogee of 1,630 km. 

The obeervable passages of this satellite near the 
British Isles ooour at present between 5h. and 15h. 
each day, and it oan be seen as a bright object 
(magnitude — 1 to + 1) when suitably placed before 
dawn. Since 14 revolutions occur in 1,461m. 5e., the 
tracks repeat themselves llm. Se. later each day, 
and this interval, together with the regression of the 
nodes, causes the tracks to swing westwards about 7° 
per day. 


Russian Earth Satellites and the 

Geophysical Year 

In a written reply to a question regarding scientific 
information on the first Russian Earth satellite in 
the House of Commons on November 1, M. H. 
Nicholls, the Parliamentary Secretary to the 
Ministry of Works, representing the Lord President 
of the Council, said that the Royal Society and not 
the Department of Scientific and Industrial Research 
is responsible for oo-ordinating United Kingdom 
participation in the programme of the International 
Geophysical Year. The appropriate committee is 
considering the arrangements for collecting scientific 
information obtained in Britain from the Earth 
satellites and transmitting it to the World Date 
Centre of the International Physical Year for publica- 
tion. In addition, it was understood that arrange- 
menta were in hand for an account of some British 
observations of the satellite to be published. 


Theratron Cobalt-60 Beam Unit at Westminster 
Hospital 


AT Westminster Hospital, London, on November 4, 
the Lord Ohanoellor, the Right Hon. Viscount Kil- 
muir, unveiled a commemoration plaque and so put 
into commission a theratron cobalt-60 beam unit that 
is a gift to the Hospital, through the British Empire 
Cancer Campaign, from Mr. and Mra. Michael Wix. 
This apparatus, made by Atomic Energy of Oanada, 
Lid., is the second theratron to be installed in Great 
Britain, and is designed to permit moving-beam 
treatment of malignant disease while the patiant lies 
upon & couch that forms an integral part of tbe 
equipment. An additional feature of this second 
theratron is a facility that permite the couch to be 
moved to and fro simultaneously with the rotation 
or other movement of the beam. Also, all adjust- 
menta of the oouch in order to arrange a patient 
precisely for treatment aro electrically powered so 
that a single ‘joy-stick’ switch permits 
movement up or down or to and fro. The oobalb 
source behaves effectively at approximately 1,500 
curies and provides, at & distance of one metre, a 
dose-rate of 38 réntgens per minute. 

During the proceedings before the unveiling 
ceremony, Bir Stanford Cade gave a brief historical 
survey of the Hospital’s Radiotherapy Department, 
tracing the growth of its Sedit petis tools from 
a few of radium in 1922 to a 1-gm. radium 
unit in 1939 and then to the present when, in addition 


International 


NATURE 


1027 


to conventional X-ray machines, i$ now has a two- 
million volt Van de Graaff generator, the theratron 
put into commission on this occasion and & ca@sium-137 
beam unit that is now being assembled. Lord Kilmuir, 
in his address, emphasized that there is still & place 
within the National Health Service for the private 
benefactor who feels called upon to serve the welfare 
of his fellows. This gift of & &heratron, which will 
beneftt the unfortunate victims of cancer for many 
years to come, is a striking example of such service. 


British Museum (Natural History) : The Stanwick 

Skull 

AxoNG the items reported to the Trustees of the 
British Museum at their meeting at the British 
Museum (Natural History) on October 26, was the 
gift by the Society of Antiquaries, London, of & human 
akull showing fatal wounds, found during excavations 
of the Roman fortifications at Stanwick, Yorkshire, 
during 1951-52. Examination of the skull showed 
that it was that of a man who had been violently 
attacked with a sword or axe, and afterwards 
beheaded. The slaying probably took place just 
before the capture of the Iron Age fortress by Roman 
troops in A.D. 71-74. It is uncertain whether the 
skull is that of & British native or of & patrolling 
Roman soldier. As i$ was found in the ditch close 
to the entrance of the fortress, and was not accom- 
panied by other human bones, the head waa probably 
displayed on the gate, and then became dislodged 
and fell into the ditch during the final attack. The 
skull is referred to by Bir Mortimer Wheeler in '"The 
Stanwick Fortifications” (Report of the Research 
Committee of the Society of Antiquaries, 17, 588; 
1954). 


Fertlitty and Fertility Control 

Ta first Oliver Bird Lecture was delivered by Drl 
T. Mann at University College Hospital Medica. 
School, London, on November 6; he spoke on '"The 
Biochemical Bams of Bpermicidal Activity’. The 
lecture was sponsored by the Society for the Study 
of Fertility and held under the pra of the Oliver 
Bird Trust (see Nature, October 12, p. 787). Dr. 
Mann discussed the mechanisms 'of action of 
various compounds which render sperm incapable 
of fertilization, either by killing them, by inhibiting 

i power 


fe aa eo E and ds- 
cussed some of the pitfalls in the way of equating 


activity in vico. The lecture was preceded by the 
first meeting of the Council for the Investigation of 
Fertility Control, which was set up by the Oliver 
Bird Trust to work with the Family Planning 
Association in the organization of tests and clinical 
trials of contraceptives in Great Britain and else- 
where. 


Calouste Gulbenklan Foundation Grants 

Tum Trustees of the Calouste Gulbenkian Founda- 
tion, Lisbon, have announced the Foundation's second 
list of grants, totalling more than £1 million. Among 
the grants for scientific, medical and other research 
(totalling £403,250) are the following: to the 
National Laboratory of Civil Engineering, Lisbon, 
up $o £250,000 to build and equip a new research 
centre, the Calouste Gulbenkian Institute, for funda- 
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mental investigations in civil engineering; to 
Baghdad Oollege, £50,000 towards a Gulbenkian 
seienod block for the new Jesuit university (Al-Hikma 
University); to the Sanatorium of  Azounieh, 
Lebanon, £20,000 over three years for building a 
Calouste Gulbenkian Research Centre for Chest 
Diseases, to serve the Middle East, £10,000 for 
laboratory equipment, and £6,000 over three years 
towards the i 
Medicine, University of Lisbon, £22,500 to install, 
equip and maintain for three years a laboratory of 
electron microscopy in the Institute of Histology and 
Embryology, and £18,500 to the Laboratory of 
Physiological Chemistry for essential materials and 
research ; for a new Centre for Agricultural Econ- 
omiecs in Portugal, £15,000 initially to establish and 
run the new centre ag part of the Foundation’s own 
activities ; to the Sarawak Museum, Britush Borneo, 
£5,000 for the excavation during 1958 of the great 
cave of Niah in Bubis Mountain (see Man, 57, 161, 
November 1957); to the Institute of Archmology, 
Faculty of Arte, University of Coimbra, £2,500 
for &rehmological research in Iraq; to the Office 
of Town-Planning  Reeearch, Lisbon, £1,250 a 
year for three years. Other grants include Gulben- 
kian Fellowships, for which £15,000 has been 
set aside in the United Kingdom for three years to 
encourage co-operation between selected universities 
and teachers of mathematica, science and technology 
in nearby schools, technical colleges and training 
colleges, with the view of improving the quantity 
and quality of science teaching; and grants to 
undergreduste scientiflo expeditions from the United 
Kingdom, for which up to £2,600 will be 

over three years. The two expeditions assisted this 
year have been from the University of Cambridge to 
the Colombian Cordillera Oriental and to French 
West Africa. £2,000 has been allocated to the Mathe- 
matioal Association, to finance the publication of 
the Associstion’s authoritative reports and reoom- 
mendations. 


Indonesian Cound for the Sclences 


A Coumornn. has been established by Act of the 
Republic of Indonesia, under the name of “Madjolis 
Ilmu Pengetahuan Indonesia”, to work in the 
scientific field in Indonesia. The tasks of this Council 
inolude: the promotion of science in Indonesia ; 
advising the Government in scientific matters ; 
enoouraging the of soientifio information 
between Indonesia and the rest of the world; the 
direction of institutes ; and the allocation of funds 
entrusted to it. Further mformation oan be obtained 
from the Information Department of the Indonesian 
Council for Sciences, Medan Merdeka Selatan 11 pav., 
Djakarta. 


Announcements 


OwriNG to other commitments, the Rev. O. E. 
Raven has retired from the presidency of the Field 
Studies Council. The Rt. Hon. Lord Hurcomb has 
agreed to fill the office with effect from November 1. 


THe Textilo Institute has made the following 
awards: Institutes Medal to Mr. G. Loasby, chairman 
of the Council of the Institute since 1955, in reoogni- 
tion of distinguished services to the textile mdustry in 

ahd to the Textile Institute in partioular ; 
ervioe Medal to Mr. H. Pomfret, honorary secretary 
of the Blackburn Section of the Institute for eleven 
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years; and to Dr. P. P. Townend, Department of 
Textile Industries, University of Leeds, a former 
chairman of the Yorkshire Section of the Institute. 


Ta nineteenth annual geo dun of the British 
Institute of Radiology will be held at the Royal 
Horticultural Halls and the Napier Hall, West- 
minster, during November 27-29. Further mforma- 
tion oan be obtained from the General Secretary, 
British Institute of Radiology, 32 Welbeck Street, 
London, W.1. 


A PROGRAMA of scientific films in colour, organized 
by the Society of Chemical Industry, will be shown at 
the Empire Society, 18 Northumberland 
Avenue, W.C.2, on November 18, at 6.80 pm. The 
films to be shown include “Canadian Wheat” (National 
Film Board of Canada) ; “Point of New Departure” 
(Imperial Chemioal Industries Ltd.) on synthetic 
fibres with emphasis on ^Terylene'; ‘Coral Wonder- 
land" (Australian News and Information Bureau); 
and “A Vitamin Emerge” (Glaxo Laboratories Ltd.) 
on the story of vitamin B,,. The meeting is open to 
members of the de who may bring friends. 


A JOINT sym on “Recent Developments in 
jou Low Tepana Gas Sopect sion" Organ- 
ized by the Institution of Chemical and 
by the Low Temperature Group of the Physical 
Society, ia to be held at the Albe- 
marle Street, London, W.1, on November 20. The 
papers read at the meeting will be published, together 
with & report of the discussion, in the Transactions 
of the Institution of Ohemical Engineers. Further 
details and registration forms for those wishing +o 
atbend the i may be obtamed from the 
Physical Society, 1 Lowther Gardens, London, 
8.W.7, or from the Institution of Chemical Engineers, 
I6 Belgrave Square, London, 8.W.1. 


Tum first Memorial Lecture of the 
Royal Society of Medicine will be delivered by Lord 
Adrian at 8 p.m. on November 27 in the Barnes Hall. 
The subject of the Lecture will be “The Analysis of 
the Nervous System”. Admission to the Lecture, 
which is open to Fellows of the Society and their 

, i8 by ticket, obtainable from the Royal 
of Medicine, 1 Wimpole Street, London, W.1. 


Unpue the provisions of the Fulbright Programme, 
travel grants are available to citizens of the United 
Kingdom and British Colonies to go to the United 
States for an academic or educational purpose, 
provided that they have the financial support in 
dollars for the vimt, and have been accepted by an 
American institution of higher learning. The gants 
cover the cost of direct travel between the candidate’s 
home and the United States and return, and are avail- 
able during June 1, 1958—April 1, 1059. Applications 
must be submitted by March 15, 1958 (for those 
travelling between June l and August 16, 1958) oc 
by June 1 (for those travelling after August 16). 
Application forms and further information can be 
obtained from the United States Educational Com- 
missicn in the United Kingdom, 71 South Audley 
Street, London, W.1. 


Erratum In the article on the orbit of the first 
Rusman Earth satellite in Nature of November 9, 
there is an error in the time of transit given in the 
last line of Table 1 on p. 988: for “05 hr. 29 min. 
22 geo.” read “05 hr. 28 min. 80 se0.”. 
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RADIOISOTOPES IN SCIENTIFIC RESEARCH 
UNESCO CONFERENCE 


N International Oonferenoe on Radioisotopes in 

Beientiflo Research arranged by Unesco was 
held in Paris during September 9-20. Some 1,200 
scientists from sixty-one countries assembled in the 
Faoulty of Medicine. This was the largest conference 
on isotopes ever held, and was considerably 
bigger than the previous Isotope Conferences at 
Oxford in 1951 and 1954. 

The impreesive opening of the Oonference took 
place at the nearby Sorbonne, where the president, 
Bir John Cockcroft, gave a short speech in which he 
stressed the i of isotopes and said that, 
‘What has been established already has shown the 
importance of radioisotope techniques in such wide 
and diverse fields that they rival nuclear power itself 
for their benefits to humanity”. After the opening, 
except for two plenary sessions, all meetings were 
divided between the physical and biological sciences. 

Physical Sdences Sesslons 


More than a hundred papers were read and dis- 
oussed. They gave an astounding mass of information 
and showed the great progress which has been made 
sinoe the last Geneva Conference two years ago. 

In the sessions on production of isotopes, a paper 
was discussed dealing with the long-lived radioisotope 
alumimium-26, and ite properties; a Russian paper 
dealt with new methods of depositing alpha-, bete-, 
and gamms-sources; French and British papers 
gave details of the extraction of the fission product 
owsium-137, an isotope which will be used in the 
future for irradiation sources. 

The seasion on the physics of metals dealt with 
diffusion problems, metal structure and grain- 
boundary diffusion. Radioisotopes have shown them- 
selves tó be the outstanding tool for development in 
this field. Research in industrial applications was 
represented by a theoretical paper on the measure- 
ment of fluid density, and by another in which out- 
sardine Tesults on flotation studies were pre- 


eid atto physics and physical chemistry in 
general were represented. by many pepers. Perhaps 


and the elegant emanation method used to give 
insight into the uranium oxide-zino oxide and uran- 
ium oxide-titanium oxide systems. A number of 
pepers dealt with reactions of ions and 
complexes, and determmation of the heat of sublima- 
tion and the diffusion of aqueous vapour. Radio- 
active gases were used for solid-surface measurements. 


dealt with the study of the Hoffmann degradation 
using tritium. An interesting geemon dealt with 
recoil chemistry ; and the more general applications 
of Bxilard-Chalmars reactions were described. A 
most interesting reports was by Wolf (United Spates) 
` on the use of recoiling carbon-14 in a new technique 
for labelling organio compounds. This technique 
recently developed may have big fusure applications 


in organio synthesis of carbon-l14 compounds. 
Another American paper dealt with the recoil of 


Tay spectrometry, a development which seams to 
have gone so far that in certain circumstances it can 
be relied upon entirely to the exclusion of chemical 
separations. 

Two plenary sessions dealt with methods and 
techniques. A number of papers described progress 
in scintillation oounting and counting methods. 
Two interesting British contributions were on the 
measurement of chromatograms, and on a technique 
for the simultaneous recording of the instantaneous 
counting rates of phosphorus-82 and iodine-131 in 
blood. An amusing application dealt with the use 
of oxygen-15, which has a half-life of 2-1 minutes, 
in relation to the tension in neoplasms. A number of 
pepers dealb with improved methods of sutoradio- 
graphy, includmg a Russian contribution on an 
autoradiographical technique in which high pressure 
is applied to radioactive leaves which are between 
layers of filter paper. 

Of outstanding interest were the two sessions on 
geophysics. The Japanese have studied antique 
relics by beck-scattering methods. The sulphur-82- 
sulphur-34 ratio in meteorites has been investigated 
as well as the radioactivity induced by coamio rays 
in meteorites and tektites. Dr. Libby read a paper 
which drew conclusions about the continental water- 
balance by measuring man-made tritium resulting 
from atomic bombs. This calculation, which waa 
based on a number of assumptions, was nevertheless 
interesting in so far as it was possible for the first 
tune to make any estimate at all of the continental 
water reservoir, especially in the Mississippi valley. 
It also gave estimates of the general rates of turnover 
of water. 

The last day was devoted to isotope research 
in connexion with parity in physios, and & number 
of specialists, including Miss O. S. Wu, Dr. M. Deutech 
and Dr. H. Halban, spoke on this problem. 

A number of i ing films, inoluding some from 
the United States, the U.8.8.R., Britain and France, 
were shown during the lunch intervals. They dealt 
with atomio reactors, isotope production and applica- 
tions. Two private symposia were held, on the pro- 
duction of isotopes and on residual radioactivity in 
finished products. They were of great benefit aa they 
allowed a free exchange of international opinion 
around a small conference table. 

All the seasions on physics and chemistry had a 
very numerous and interested audience ; this shows 
that chamista and physicists at least are not yet so 
specialized thas they cannot follow scientific subjects 
other than their own with intereat. Ibis to be hoped 
that such conferences will be repeated at two or three 
yearly intervals, for while they give an opportunity 
for people working in similar fields to meet, ab the 
same time they may help to counteract the threat of 
over-specialization among scientista. 

H. SeLicwaw 
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Biological Sclences Sessions 


Tua Biological Sciences Sessions at the Unesco 
Conference on Radioisotopes in Scientific Research 
were planned on an ambitious scale to embrace all 
major flelds of biological study in which isotopes are 
used, ting only olinical is and the 
biological of radiation. More than a hundred 
pepers were ed. at seventeen seasions embraomg 
pharmacology ; thyroid metaboliam; lipid meta- 
boliam, blood and blood proteins; nucleic acids ; 
Protein and amino-acid metabolism ; metabolism 

7 in brain and nervous system ; carbohydrate meta- 
boliar'; "íbtaboliam of fission products in soils, plante 
rand inamrnals ; nutrient assimilation in plante; 
"'&rünslosgfion 1n. plants; thesis; plant 
biosynthésis ; plant meteboliam ; and productivity 
of'ooeans and lakes. In addition, plenary sessions 
attended by both physical scientists and biologists 
were devoted to questions of technique, and & number 
of evening lectures of & more general nature were 
provided. Speakers from eighteen countries appeared 
on the programme. France, the host country, was 
the major contributor, but Belgium, the United 
Kingdom, the United States and the U.8.8.R. each 
provided ten or more papers. Other contributors 
came from Canada, Denmark, Germany, Ghana, 
India, Israel, Italy, Japan, the Netherlands, Poland, 
Roumania, Sweden and Yugoslavia. 

The preparation of this programme was clearly a 
considerable task for the small panel of scientific 
consultants. Only a limited time was available for 

ixmg the Oonference, and it was necessary for 
them to consider not only the scientific quality of 
contributions but also the adequacy of the coverage 
of the subjects chosen, and the appropriate representa- 
tion of different countries. 

In terms of breadth of scope and international 
participation, Unesco achieved its objective. How- 
ever, these requirements are difficult to reconcile 
with a uniformly high standard of scientific presenta- 
tion. Moreover, the serious exchange of scientific 
ideas is easier when the subject of a conference 
15 narrower and the interests of its participante are 
correspondingly closer. In the present Conference a 
further difficulty in the biological sessions waa that, 
even at the beet-attended Jectures, the audience was 
lost in the spacious, it may be said magnificent, 

i of the Grand i of the new 
Faculty of Medicine of the University of Paris. It is 
natural, therefore, that much of the most useful 
scientific discussion occurred in Dee None the 
lees, some seasiond gave rise to moss mteresting 
discussions on the floor of the hall ' 

Abstracts of all papers have already been 
published (International Journal of Applied Radiation 
and Isotopes, 2, 175-264; 1957) and the Proceedings 
of the Conference are now m preparation ; a detailed 
review is therefore inappropriate here and reference 
wil be confined to general aspects 

reared de an on FT ree eres 
illustrated clearly the advantage which can occur 
when workers from widely differmg fields are brought 
together. In a paper reporting work on lipids m the 
blood and milk of cows, reference was made to an as 
yət unidentified co in. blood which had 


rapidly usine in soe sain During mo 
it rapidly attained in tracer studios. 
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had lately proved to be an important, though 
hitherto unidentified, metabolic in in 
alge. It was most unfortunate that the division of 
the programme into ‘animal’ and ‘plant’ sessions 
caused the presentation of the paper on lipid synthe- 
sis in alge which dealt with this question to be deferred 
to a later session. Such examples of biochemical 

PPE o ej 
obtained in are rare ; new concepts developed 
in in with animals have more frequently 
aided the elucidation of biochemical problems 
arising in connexion with plante. 

To many British and American representatives at 
the Conference the presence of a strong delegation 
from the U.8.8.R. was of particular interest. Russian 
contributions occupied the greater part of the sesemon 
on the metabolism of the brain and the nervous 
system ; the turnover of proteins and nucleoproteins, 
and the metabolism of glyoogen were here major 
questions of interest. Russian contributions were 
also numerous in the session on plant biochemistry 
and photosynthesis. 

One sesion, was devoted to she metabolism of 
fiasion products in soils, planta and mammals. The 
major focus of interest was the relative behaviour of 
strontium and calcium throughout the biosphere. 
This question was discussed in relation both to the 
upward paasage of the two ions from the roots to the 
shoots of planta and to their subsequent metabolism 
in the animal body. The extent to which strontium, 
and also iodine, are transferred to milk was also 
discussed. 

A day was devoted to the assimilation and &rens- 
location of nutrients in plante. In contrast with 
contributions at many earlier conferences on the 
application of tracer methods to this field, the 
majority of the papers were concerned with detailed 
physiological questions, such as the factors controlling 
translocation and the nature of the flux of ions across 
the cytoplasm of cells. Large-scale fleld experimenta 
with labelled fertilizers, which were at one time widely 
believed to hold considerable promuse, received little 
consideration. 

In several evening lectures the importance of the 
industrial applications of radioisotopes was emphaa- 
ized. Spectacular achievements were reported in the 
reduction of production costs by the use of radioactive 
thickness and other procedures. It was 
estimated that in the United States industry ia 
already saving more than 300 mullion dollars a 
year. Agriculture, the world’s greatest ‘biological’ 
mdustry, promises no comparable rapid economic 
gam. The opportunity, which radiation provides, of 
producmg new varieties of plants by mutation was 
referred to on a number of occasions. However, the 
probable value of this ure can, easily be over- 
rated. As a re of the Food and Agrioul- 
ture Organisation of the United Nations stated < 
“One word of warning, however, is needed in this 
connexion. It should be remembered that few 
countries, developed or underdeveloped, have 
adequately exploited, in their plant breedmg pro- 
grammes; the breeding material already 4 in 
their native crops or in material that could easily 
be introduced from other parte of the world. It is 
important, therefore, especially in countries with a 
limited number of scientists, that plans for the use of 
radiation in plant breeding should not be at the 
expense of money and trained manpower needed for 
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the basio fundamentals of an effective plant breeding 
programme conducted on & conventional basis.” 
However, if the Conference held out no prospects of 
isotope procedures ing to immediate economic 
gain in the biological le to that 
which may result from their application to the physi- 
cal processes of industry, there was ample evidence 
thas the eventual gain through research applied both 
to medical and agricultural questions may be at least 
as great. 

This Conference may in some ways be regarded as 
the successor, though on a larger soale, to other 
180b0pe conferences, for those which the 
United Kt Atomic Energy Authority held at 
Oxford m 1951 and 1954. Aparb from the lavish 
hospitality which the French Government and several 
embassies provided, the most striking aspect in which 
the Paris Conference differed from its 
was in a shift of emphasis from techniques to resulta. 
It is true that the sessions devoted to techniques were 
of considerable interest, particularly from the point 
of view of scintillation counting, very rapid sampling 
procedures in biological work, and a 

Much information on these questions 18, 
however, now readily available, and facilities for 
tracer work have become as much of the normal 
equipment of many biological ies as the 
microscope. Past conferences on radioisotopes in 
research have greatly aided this development and the 
value of the Paris Conference 1s beyond doubt. How- 
ever, it oan legitimately be asked whether such 
gatherings have, by their success, made their continus- 
tion largely unnecessary for the tal 
biologist. The majority of scientific conferences 
concerned with experimental biology to-day embrace 
some aspects of radioisotope research ; in the future 
it will be increasingly so, and the successful use of 
tracer methods may in future be better stimulated by 
conferences convened to discuss more limited flelds. 

- R. Soort RusB8ELL 
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STATISTICS IN THE UNIVERSITY 
OF ABERDEEN 


g E University of Aberdeen was &mong the 
first of British universities to provide for the 
teaching of statistics: in 1900, the Senatus reoom- 
mended ‘‘the institution of a short course of lectures 
in the University on Statistical Methods which, in 
the opinion of the Senatus, is required for the equip- 

ment of advanced students in various branches of 
Science’. In consequence of this recommendation, 
Mr. W. R. Maodonnell was “asked to act as lecturer, 
as he has grven much attention to the subject and 
18 competent to impart instruction in it". Mao- 
donnell, who had been closely associated with Prof. 
Karl Pearson of University Oollege, London, laid & 
firm foundation on which his successor, Dr. J. F. 
_ Locher, was able to build more ambitiously. Tocher 
» waa one of the pioneers in the teaching of statistical 
methods and in the practice of statistical science ; a 
well-known Aberdeen personality, about whom anec- 
dotes are still current, he was lecturer during 1910- 
89. The University Calendar for 1920 shows that, 
even &$ this early date, Tocher was providing, single- 
handed, a breadth of statistical instruction that 
would not shame any university to-day : his lectures 
ranged over biometry, anthropometry, medial and 
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vital statistics, eugenics and economic statistics, with 
strong emphasis on computing and ical work. 

In 1954, the appomtment of Dr. D. J. Finney as 
reader in statistics and the simultaneous establish- 
ment, withm the Department, of the Agricultural 
Research Council's Unit of Statistios began a new 
Phase of dévelopment. The resultant rapid increase 
in staff caused a degree of overcrowding that seriously 
impeded work. This period of discomfort has now 
ended: on October 7 Lord Cameron, chairman of 
the Carnegie Trust, inaugurated the new building 
that the. Department now occupies. The building is 
a four-floor extension to the Chemistry Building in 
Old Aberdeen, Messrs. Pite, Son and - Fairweather 
being the architects for both. The total ‘cost, £82,000, 
has been met by generous assistance from the Car- 
negie Trust and the University Granis Committee 
and & deeply appreciated gift of £10,000 from the 
Rockefeller Foundation. 

At present, the Department of Statistics has two 
floors of this buildmg, giving an area of nearly five 
thousand feot. There are individual rooms 
for each member of the teeching and research staff, 
two large rooms for a team of ten or twelve com- 
puters, two rooms for graduate students, and a 
classroom that accommodates up to twenty-four for 
practical work or more for lectures. The Department 
does not yet posseas any large-scale 
machinery, but a room has been seb 
the eventual acquisition of electronic bene 
The accommodation must compare very favourably 
with that of any other university department of 
statistics in Britain. 

The Department now has four lecturers and. 
assistants, and the Unit of Statistics a further five 
of 


for 


studente. Students of mathematica or economics 
can take statistics as & subject for final 
Aberdeen has followed several other 


for those from overseas, a few students can be 
who have no degree or diploma in view but 
who wish to attend lectures and to gain experience 


in the analysis of resulta. The new Unit of Statistics 
is intended to make a similar service available to 
agricultural research throughout Scotland. The aim 
is that any member of the staff of an agricultural 
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college or research institute should be able to ask 
the Unit for statistical advice and even for oom- 
putational help where special circumstances justify 
this. Not least important is the possibility that, 
through the provision of a unified statistical analysis, 
the Unit can encourage co-ordination of research and 
of reporting on related topics studied at different 
centres. At the suggestion of the Scottish Agri- 
cultural Improvement Council, the Unit has recently 
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used with suéceas in England and Wales, for the first 
- iine gives ‘objective information on the types, 
‘quantities and methods of fertilixer application now 
"There is no rigid distinction between the staffs of 
the Department and the Unit. Members of the Unit 
undertake some teaching and members of the 
University staff may help with agricultural problems ; 
the gives aasistance to the science 
departments of the University in much the same 
way as the Unit does to other institutes. Inevitably, 
there is an agricultural bias in the teaching, and, of 
eleven graduate students who have worked in the 
Department since 1954, six have been on leave from 
employment in agricultural research. Efforts are 

now being made to strengthen activities of the 
Department in other fields, notably in mathematical 
statistics and in applications to research in medicine 
and social science. The staff of the Department is 

and most of its membera have still to make 
their marks in research. Nevertheless, a number of 
very diverse topics in pure and applied statistics are 
ab present under investigation. Among these are 
problems of vital statistics and population age 
structure, genetio equilibrium, statistioal selection, 
dud niu A i are as ea Moin. 
Sore Dae Gau TUTAR EI pai Pic Md 
design and analysis of anımal feeding trials, and 
special aspecta of experimental plannmg. 


BUILDING RESEARCH, 1956" 


HIS publication comprises the reports for the 
year 1956 of the Buildmg Research Board and 
the Director of Building Research, Department of 
Beientiflo and Industrial Research. In ite report the 
Board directs attention to the very great effort 
devoted by the Building Research Station to securing 
the application of the resulta of research in the 
building industry, but oomments that this work, 
valuable though it is, cannot be extended at the 
expense of the longer term and more basic investi- 
gations in the Station’s programme. The Board also 
notes with regret the further of the 
construction of a new materials ratory, originally 
for completion in 1951. oo fei 
ticularly unfortunate if, ag might be expected, 
of surtable accommodation is a further factor ham- 
pering the development of the more fundamental 
soientiflo work of the Station. 

The Director’s report outlines the very extensive 
and varied programme of research work in progrees 
durmg the year under review; the topics investi- 
Raa T of the Balding Reward ‘Board, with 
the Report of the. of Building Research. vip 
plates. (London: ELM., Stationary Office, 1957.) Bs. 
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gated range from the hydration of cement to the 
design of a spray tap for ablution in offices. Without 
losing sight of the value of those topica of more 
immediate practical import; a few points of particular 
scientific interest may be mentioned. 

For the study of the constitution of the principal 
chemical . produced at high temperatures 
in the manufacture of cements a microscope has been 
E ee de E. 
the material at temperatures up to about 2,000* C 
The specimen is held under the mi ab the 
tip of a thermocouple which when heated electrically 
also serves to fuse the material. The different com- 
pounds present can be identified and their melting 
Tange determined by direct observation. The instru- 
ment developed at the Building Research Station 
Tepresents an advance on earlier apparatus of this 
kind because the method of fusing the specimen and 
the simplicity of its construction afford a degree of 
flexibility and accuracy not previously attained. The 
instrument has also been used at tures above 
2,000° O. for the study of the system 2 CaO.8iO,- 
8C&O.P,.0, which is of interest because of the 
adverse effect of phosphorus pentoxide on cement 
quality. Other studies in the field of cament chemistry 
system by X-ray analysis and with the deterioration 
of high alumina cement which haa attained a high 

‘ure during setting or which has been after- 
deterioration has been ascribed to the conversion of 
hydrated mono- or di-calcium aluminates to the 
tri-calotum compound. with release of hydrated 
alumina. A number of interesting photographs 
demonstrate the disintegration of mortar cubes, in 
which the conversion had taken place, when im- 
mersed for 14 days in a solution of magnesium sgul- 
phate; this resulted from the reaction of the 
compound 8Ca0.Al,0,.6H,0, formed during the 
‘conversion’, with the sulphate ions to produce 
etiringite, $5080.A1,0,.80880,.32H,0. Normal high- 
alumina oemens was unaffected by ium 

ae as 


sulphate solution after immersion for as 
eighteen months. 

An elusive problem is the assessment of the 
liability of building stones to deterioration on 
exposure to atmospheric conditions, but some pro- 
greas is reported as a result of a further study of the 
pore structure in which the ‘suction’ of the material 
is correlated with its percentage saturation. Curves 
obtained by plotting suction against moisture content 
are indicative of the pore structure and "enable 
ee ee E 
appreciable under the microscope, to be 
quantitative terms. Th is hoped that this work will 
make it possible to relate the pore-size distribution 
to the weathering properties of bricks and stone. 

Rheological studies at the Building Research 
Station have been concerned with lime pastes, and a 
viscometer .of the Couette type his been employed 
in this work. The difficulty resulting from the 
thixotropio nature of the materials under tesb is 
referred to, but in spite of this, reasonably consistent 
resulta appear to have been obtained with this 
apparatus. 

An mteresting application of centimetrio electro- 
magnetio radiation is deeoribed. This is a method for 
the determination of the total water content between 
the two faces of a wall A narrow beam of 10 am. 
radiation is directed normally through the wall, and 
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for a variety of materials an approximately linear 
relationship is found to exist between the moisture 
content and the attenuation of the beam. 

The provision of oonorete shields for nuclear 
reactors presents a new and complex problem in the 
fleld of materials and structures which is being 
studied by the Building Research Station in ool- 
laboration with the U.K. Atomic Energy Authority. 
Instrumente are being installed in the shield of the 
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fourth reactor now under construction at Oalder 
Hall for the measurement of strain, temperature, 
joint displacement and moisture. Ib is expected that 
the observations obtained will provide valuable data 
for future designs. 

In the field of lighting, fundamental work is in 
Oe ee 

unoil on the problems of visual fatigue, attention 
and adaptation. 
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EXTENSION TO THE LABORATORIES dd 


By R. GROVES 
Master of the College - 


HERE can be few people now who are not oon- 
vinoed that the British publio schools are aware 
of the country’s need of scientific man-power. Not 
only is the teaching of science in these sohools 
thoroughly ‘respectable’ now, but also the numbers 
in science in the sixth forms are often 

more than 50 per cent of the total numbers in those 
forms, which is & sign that these schools realize the 
part that they have to play in meetmg the need for 
scientista. Tho task now is to give every boy his 
chance to train as & scientist if he wishes, and this 
is more onerous than i$ was, for it means providing 
not only courses for the pure scientists, but also for 
those who will become technologista. It must be 
realized, too, thas for every pure scientist we need 
many technologista, and for every technologist we 
need an army of technicians : all these have to be 
trained. ` Moreover, the sixth forms contain the 
classics, modern linguista and historians who, though 
perhaps numerically leas, are still happily very 
strong, and it is to be hoped that they will continue 
+o be so. It is surely essential, however, that an arts 
boy going up to the university must have some basic 


grounding in science, for he is gomg out eventually 
into a scientific world. Rather than being satisfied 
with a vague superficial approach to the subject, we 
have decided that every arta boy at Dulwich College 
shall do at least one physical science subject ab General 
Certifloate of Education Ordinary Level before going 
on to specialize in his own subject, thus attempting 
to give both depth and some idee of scientific method. 
All these considerations have led us during the past 
two years to do some hard thinking about the pattern 
of our scientific teaching, and have inevitably 
demanded more laboratories. 

Perhaps the problem is more acute at Dulwich 
College, London, in that it is one of the few inde- 
pendent public schools which of ita own volition 
takes a large proportion of ita entrants from local 
authority scholars. This highly competitive entry 
gives it not only & remarkable cross-section of the 
population but also some able, fast-moving ‘streams’ 
from which many boys will go on to & university 
to read science or to an advanced technological 
institution to study applied science of some 
kind. 





Fig. 1. 


The Dulwich College Beienee Block opened in 1952 
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Wig. & New extension at the back of the Boienee Bloek opened on October 4 


"Historioally, the development of this problem is 
interesting. Science at Dulwich was taught in the 
early part of the century by H. B. Baker under very 
primitive conditions, though much of his work on 
the drying of. gases was done here. In 1907 Lord 
Rayleigh opened a new science block. At that time 
this must have been one of the best school science 
buildmgs in Britam, and even up to the Seoond 
World War it compared favourably with many others. 
It housed chemistry, physics and engineering, 
for which latter there was a well-equipped wood- 
and metal-work shop; biology was accommodated 
separately. 

In the 1980's the sixth form numbered some 210, 
of which * perhaps M per cent would be scientists. 
Just before the War this number began to morease, 
and has continued to do so since the War. The 
Rayleigh Block was largely destroyed by enemy 
action in 1044, and teaching had to be done partly 
in wooden huts and partly ın the patohed-up building. 
This continued through the post-war years, until 
the difficulties of scarcity of materials and money 
could be overcome, and finally in 1952 a new gaience 


- block of nine laboratories, two lecture rooms and & 
library was opened (Fig. 1). This had been planned: 


in 1047 when already some sixty boys were reading 
sorence for the General ‘Certificate of Education 
(Advanced Level); but within a few years of its 
opening the number had increased to about two 
hundred; that is, those specializing in science after 
School Certifloate, with one hundred taking the 
Advanced Level in any one year. This strained the 
accommodation considerably. The national call for 
more scientists, the demand within the school, 
coupled with the generous offer of help from the 
Industrial Fund for the Advancement of Science in 


Schools, spurred us on to. extend—and to extend 
quickly. It is expected that with the increase in 
science ing generally, by 1960 there will be 250 


teaching 
boys in the school specializing in science after 
reaching the Ordinary Level of the General Certificate 


of Education, and for these numbers we had to budd- 
our new extension. 

This extension, though linked on to the previous 
block as the fourth long side to complete a quad- 
rangle, has been built mde’ Bo as nof io 
interfere with the working of the original laboratories. 
It grves five new laboratories, two for advanced and 
one for i , &n advanced physics 
laboratory with ancillary electrical and dark rooms. 
together with a junior physics laboratory and a 
much-needed laboratory workshop. We also have 
two large lecture rooms which can become ons, and 
thereby accommodate more than two hundred people 
to take advantage of the modern visual aids. Oir- 
culation space has been kept to a minimum, but 
offices have been provided for the.senior chamistry 
and physics masters, and the usual balance rooms 
and preparation rooms have -been moluded. Benches 
have been kept simple, but services to them ample; 
wooden block floor has been used, though economies 
have been made everywhere by leaving the brick bare 
in corridors and keeping decoration very plain. 
Suxth-form laboratories in particular have very 
fume cupboards for chemustry, spaces available for 
leaving up apparatus when’ boys are gttempting 
problema of & research nature, and the” possibility 
of research to some extent, both by - boys: and 
masters, has been borne in mmd in the whole plan. 

The project was approved in July 1956, buldmg 
was started almost immediately, the finished exten- 
sion was ready for occupation m September 1957, ,, 
and was officially opened on October 4-(Fig. 2). For, 
this oocasion the chairman, Lord Gorell, and, the 
College governors entertained gueste at the College 
Picture Gallery, at which Si Harold Hartley, on 
behalf of the governors, thanked the Industrial Fund 
for the Advancement of Science in Schools, and Mr. 
John Oriel replhed. In the new extension afterwards 
the Master of the College introduced Sir Cyril Hinshel- 
wood, preaident of the Royal Society, who addressed 
the boys and declared the building officially open. 
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TIME-CORRELATED PHOTONS 


- By G. A. REBKA, jun.,* and Pror. R. V. POUND 
Lyman’ Laboratory of Physics, Harvard University, Cambridge, Massachusetts 


EVERAL studies of the time correlation of photons 

in coherent light beams have recently been 
reported in this journal'-. We have undertaken to 
demonstrate such correlation using pulse and coin- 
cidenoe techniques in contrast to the continuous-wave 
technique used by Brown and -Twiss in their first 
study. Our differs from their more recent 
one?’ in that counts from each detector are recorded. 
These are used for reducing each observation to & 
measurement of effective resolving time. 

Following the formulation of Puroell*, the number 
of coincidences N, in the counting period T can be 
written 

Neo =(NN,/T){2tR +-npatef(A)} 


The quantities N, and N, are the counts recorded 
from each detector, cg is the resolving time of the 
ooincidence circuit, ‘while z, is the correlation time of 
the light and is related to the width and shape of the 
spectral line used, in the manner discussed by Purcell. 
The factor n accounts for the presence of pulses of 
other origin than the light beam, which are assumed 
random. In our experiment & typical value of n was 
0-951. Similarly p accounts for polarization of the 
light beam. It would have a value of $ for com- 
Dy ee ost d ct dua n 
our optical system. The degree of geometrical 
coherence resulting from the arrangement of the 
optical system is described by æ, which has a maxi- 
mum value of 1 for complete coherence. With the 
assumption of uniform sensitivity over the small 
photocathode areas used, a value of 0:55 was oal- 
culated for our optical system. Finally, f(A), where 
the time A is the difference in delay betwean the two 

channels, depends, in our limit where E> te 
mainly on the properties of the coincidence circuit 
and detectors. ‘These are such that f(0)ql, and 
f({ Al > +n) w0. Were it possible to achieve a system 
with 2«g4& c, f(A) would represent the square of 


the cosine transform of: the line shape of the light: 


source. 

Fig. 1 shows the arrangement of the optical 
system. A modifed Baird—Atomio meroury-198 
electrodeleas discharge tube was driven by a 10-am.- 
wave-length, continuous-wave magnetron delivering 
about 85 watta. Va ‘from boiling nitrogen pro- 
vided & coolant to prevent ‘clean-up’ of the mercury 
and to prevent broadening of the line in excess of 
Doppler*,effeot!. Considerations of line width, 
intensity; and detector sensitivity led us to use the 
4358-A. line, which was separated with a Baird- 
Atomic interference filter. A phase-coherent beam 
** was selected from the light passing the hole, 
- of diameter 0-02 am., in B, by the hole of diameter 
0:84 om. in B,. The baffle B, was 876 om. distent 
from B,^ The baffle B, reduced reflexion from the 
- walla housing the optical system. The dielectric 
mirror split the light into two beams, each of which 
was t on the photocathode of an R.O.A. 6810 
yi sanaleciee tabe Definition of the beam prior 
to the mirror m our system, in contrast to that of 
* National Science Foundation Predoctoral Fellow. 
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1. A representation of the 
1e B, define the 


Brown and Twins)’, assures trical coherence 
ab the two detectors without critical adjustment. 
Oo; we were not &ble to vary the correlation 
by changing the geometrioal coherenoe. 

The photomultiplier tubes were cooled throughout 
the experiment with solid carbon dioxide, and eleotro- 
statio shields at cathode potential were used to 
minimize dark current. The tubes were operated 
with an anode—cathode potential of 2,450 volta, and 
with the focusing grid and first dynode both 450 volta 
above the photocathode. Single photoelectrons 
produced an average pulse at the lass dynode of 
1/8 m.amp. and 15 x 10” sec. duration. Continuous 
application of the high voltage brought the dark 
current down after several days from an initially 
higher value to & steady state value equivalent to 
about 750 photoelectrons per second. 

A block diagram of our electronic system is shown. 
in Fig. 2. It representa a modification of the fast-alow 
system often used in coincidence spectrometry! in 
that the slow pulse-height-selecting channels were 
applied to the limited fast-channel pulses. Limitation 
of the counting speed set by the sealers and dis- 
criminators in the slow singles-channels made neces- 
sary paralysis of the limiter for a period of 4 x 10-* 
sec. to eliminate coincidences between counts not 
resolvable in the slow channels. This resulted in & 
25 per cent loes in the aingles-channels for a typical 
counting rate of 4 x 10‘ counts per second. The 
minimum resolving time, which was limited by 
transit-time effects in the photomultipliers, was 
eT e er e Dy ee ae 
composed of liquid scintillator and oobalt-00. The 





Tig. 2. Blook diagram of the electronic system 
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intensity of each light pulse was such that few events 
detected from each photomultiplier corresponded to 
more than ane photoelectron. With ‘this source, a 
curve of coincidence counts versus time-delay 
difference indicated a ooincidenoe efficiency corre- 
sponding to f(0)> 0-85 for vg2-6 x 10 seo. 

With the parameters of the light source, optical 
system, and electronic system thus established, the 
correlated, relative to the random, coincidences were 
expected to be between 1 and 2 per cent. With the 
additional limitation in counting rate, et least 5 hr. 
ot counting sample would be required to distinguish 
the correlation. By alternating the delay A between 
e aail 100 seo., the affect of drift of the 
resolving time during this counti iod was 


The combination of all measurements made with 

a resolving time of about 6 x 10” seo. yields 
np Œ f(0)+,—(0-178 +0-018) x 10 seo. 
The error accounts only for the statistical accuracy 
of the sample. The experimental value of 
7, (0-81--0-16) x 10 sec. 

: is less accurately known since measurements and 
estimates of the other factors contribute to the 
uncertainty. For a line having a Doppler-broadened 
shape, this value of +, would to & full 
width at half height of 820--160 Mo./g. The corre- 
sponding width for a meranry source at 800° K. would 
be 600 Me. /s. 

Other measurements were made with a resolving 
time of about 9 x 10-* seo., and these gave: 
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np & f(0)t,—(0-214+0-083) x 10- sec. 
and 
Te = (0:80 +0:22) x 10-* sec. 


This result indicates that our estimates of the ooinoi- 
denoe efficiency for «g-6 x 10” sec. are not 
significantly in error. 

A check for any systematic error inherent in 
changing the delay was: made by repeating the 
Measurement with the light source replaced by a 
direct-current mercury &ro-whioh had a broad line. 
No significant effect was found within the statistical 
&oouracy of the sample. - _ 

The authors wish to thank Prof. Francis Bitter, 
Mr. Adrian C. Melissinos, and the staff of the Research 
Laboratory of Electronics; Massachusetts Institute of 
Technology for the loan of their specially designed 
mercury-198 isotope lamp. 
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INTERACTIONS OF CHLOROPHYLL IN ITS TRIPLET STATE 
WITH OXYGEN, CAROTENE, ETC... 


By Dr. E. FUJIMORI and Pro. ROBERT LIVINGSTON 


Department of Chemistry, University of Minnesota, Minneapolis 


INETIO and ic evidence? shows that 

the triplet (or P orae some other long-lived, 
energetio) state of chlorophyll is an essential inter- 
mediate in reactions sensitized by chlorophyll in 
tiro. It has been suggested? that the same state is 
involved in the photosynthesis of green plants. Asa 
vest of postulated mechaniams of the sensitized. 
reactions, we have measured directly the half-life of 
the triplet state of chlorophyll, in organic solvents at 
ambient in the presence and in the 
absence of oxygen, quinone, carotene, reduotante, 
eto. 


The solvents were of analytical reagent grade and 
were distilled, at least once, out of contact with air. 
Oyclo-octatetraene was distilled in & vacuum shortly 
before use. Quinone was purified by sublimation, 
and thé reductants by fractional ization. The 
cerotenes and xanthophyll were purified chromato- 
graphically on magnesium oxide columns. The 
chlorophylls were prepared and purified by Strain’s 
modification of Zasheile’s method‘. The purity of 
the pigments was checked spectrophotometric- 
ally. 

The solutions were de-asrated on & vacuum lme. 
The stock of solvent was freed from dissolved gases 


RU 


by boiling off a substantial fraction at low tem- 


‘ perature. The required gample'of solvent was then 


transferred to the cuvette by ‘ low-temperature 
vacuum distillation. Krfown qpantities of oxygen 
were sealed in capillaries which were: placed in a side 
tube attached to the cuvette. After fillmg and re- 
evacuating the cuvette,-the.capillaries were- broken 
and their content mixed -with the solution. ' 

The kinetic measurements were made with a flash- 


tely 
monochromatic by means of one or more interference 
filters. After passing through the cuvette: and filter, 
the beam fell on the sensitive surface of an R.O.A. 
9314 photomultiplier. The output of the multiplier , 
was suitably amplified and fed to the Yyplaiée of ẹ - 
Techtronics 531 oscilloscope. The lamp: was.:of." 
‘Pyrex’, 15 am. long and filled with krypton at abqut " 
1 atm. The half-duration of the flash was approx- 
imately 10 useo. The sweep of the oscilloscope wis 
triggered when the lamp was fired.” The resulting 
transient trace of the oscilloscope was recorded 
otographically. The sweep of the oscilloscope was 
i within the limita of precision of the measure- 
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Table 1. HALF-LIYNS OF THE TRIPLET StaTE OF CHLOROPHYLL 6 IN 
Buraya OONTAIEDEG QUINOXN 


[Quinone] (m. x 104) Tan (woo, x 10*) 











mente. The times of sweep were checked with a 
high-frequency generator which had been calibrated 
with a standard crystal oscillator. The vertical dis- 
placement of the trace was proportional to the change 
in intensity of the light fallmg on the photomultiplier, 
within + 8 per cent. 

For transparent quenching reagents, a scanning 
beam having its maximum intensity at 24775 A. was 
used. For quinone, the carotenes, eto., a 
beam, of 15245 or 5720 A. was employed and the 
fiaah lamp was surrounded with an orange filter. 


independent of the wave-length of the scanning beam. 
In the region 14600-6000 A., the triplet absorbs more 
strongly than the singlet; therefore the transient 

ed to & temporary increase in absorp- 
tion which decayed exponentially to ite initial 
value. 

Light from an unfiltered flash excited 70 per cent 
or more of the chlorophyll molecules to their triplet 
state; orange filters reduced this conversion to 
„about 20 per cent. Since the scanning light was 
approximately monochromatic and the absorption 
curves comparatively flat, Boer's law can be used in 
the analysis of the data without introducing an 
appreciable error. 


J log JIT = «(în — z) + aye 


- 


where | is the length of the cuvette, «, and a, the 
extinction ooefficients of the singlet and triplet, 
respectively, v the concentratidn of the triplet and 
m the total or stoichiometric concentration of the 
ohlorophyll. I is the intensity of the light reaching 


intensity 
corresponding to & solution in which the chlorophyll 
is in the ground-state, we may write: 


IAS: . 1l I 
Se BT n 5 


non 
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For a first-order reaction, 


T log Ig /I 1n2 
In $* we Jp Bto 1m 2, 
T log Iæ /I Tila 


where z, and J, are the values of z and I ati = 0 
and +,/, is the half time of the reaction. More careful 
analysis of the data (ref. 2, and private communica- 
tion from H. Linschits) indicates that the process is 
nob strictly first-order but conforms to the following 
equation : 


-7m (k, +k, 2 + kim — x) + kig] 


where b, and k, are approximately 10! and 107 m.-! 

geo.-!, respectively. However, for the chlorophyll . 
conventrations (about 1:5 x 10-* s used in shave 
experiments, values of kg (the bimolecular 
constant) obtained from this relation do not differ 
significantly from those derived from an assumed 
first-order law. The values listed in Table 2 were 
obtained graphically by plotting the reciprocal of the 
observed half-life against the concentration of the 
quenching agent : 


In 2/ty. = k* + bTQ] 


Table 1 lista the half-lives observed for 1-5 x 
10+ m. solutions of chlorophyll a in benzene, oon- 
taining p-benzoquinone at the concentrations in- 
dicated, and Table 2 summarizes the results obtained 
with effective quenchers. 

In addition to the compounds listed in Table 2, 
phenylhydrazine, ethyl-n-phenyl carbamate, m-di- 
nitrobenzene and triphenyltetrazo lium chloride were 
tested in methanol, and ascorbic scid and allyl- 
thiourea were tested in pyridine. At concentrations 
of 10° m. (and of 10-! m. for allylthiourea, agoorbio 
acid and phenylhydrazine) none of these substances 
noticeably affected the rate of disappearance of the 
chlorophyll triplet. 

Kinetico studies+* of chlorophyll-sensitized suto- 
oxidations indicate that the sensitizer in ita triplet 
state reacts with & molecule of either oxygen or the 
reductant to form a short-lived intermediate, which 
in turn interacts with the other reactant to yield the 
final product. Since oxygen quenches the triplet state 
and the reducing agente do not, the mechanism 
involving the direct interaction of senattizer triplet 
and the reductant is eliminated. Ib is, therefore, 
very probable that a short-lived, reactive ‘moleoxide’ 
of the sensitizer is an essential intermediate in such 
reactions'™*, The bimolecular rate-constants for 
quinone, f-carotene, a-carotene and xanthophyll are 
all in the range 1-0-1-6 x 10* m.-! soo., which 1s 
about tenfold smaller than the maximum rate- 
constant of a diffusionally limited 
bimolecular reaction’. 

Binoe oxygen and quinone efH- 
ciently quench both the triplet and 
the fluorescent states and ascorbic 


iz 
1 
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* Chlorophyll b was used 1n these measurements 


these two types of excited states 
might be expected. However, 
it does nob appear to exist. Trv- 
phenyltetraxolium chloride and m- 
dinitrobenzene strongly quench the 
fluorescence of chlorophyll solu- 
tions but do not appreciably alter 
the half-life of the triplet state. 


OOM H m HS 
*dooóédc* 
H-H-H-H-H-F-H-H-H- 
ooooooooo 
Brn es 


i 
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4 "a 
Furthermore, B-carótene, which quenches the trip- 
let as strongly as does oxygen, has no noticeable 
POL SUDO s or gute op aero: E 


p 

hag injerpreted* the resulte of his extensive 
studies of dye- and pigment-sensitized oxidations as 
ee ee ee ee ee 
triplet states of sensitizers and that oy tatetraene 
is a moderately efficient At least for the 
case of chlorophyll, both these conclusions are fully 


T 


not the chlorophyll) is extracted from ‘a’ chloroplast 
preparation. The addition of a solution ‘of B-carotene 
to the extracted chloroplasts restored their ability to 
undergo the Hill reaction. In view of this mformation, 
it appeared to be worth while to test the oarotenes 
for possible interactions with the triplet state of 

As is demonstrated by the data of 
Table 2, B-carctene, a-carotene and xanthophyll are 
as efficient as oxygen in quenching the triplet state 
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SPECIFIC INHIBITION STUDIES RELATING TO THE LEWIS 
BLOOD-GROUP SYSTEM 


By Dr. WINIFRED M. WATKINS and Pror. W. T. J. MORGAN, F.R.S. 


Lister Institute of Preventive Medicine, London, S.W. lei V 


variations may be related to specificity differences". 
The clearest indications available at present, however, 
concerning the components which play an important 
part in the specifloity of the blood-group muoopoly- 
B&ocharidee have been. obtained by studies of sero- 


sugars of human H substance is more closely involved 
than the others in speoifloiby was obtained when it 
was found that ~-fucose inhibited the agglutination 
of O cells by an eel anti-H serum’. Examination of 
the inhibiting capectty of the methyl r-fuoo-pyra&no- 
sides and -furanosides showed that an a-r-fuoo- 
pyranogyl structure gave the closest fit with the eel 
the inhibition was small 


agonotobus | 
again indicated & specific role for an a-1-fucopyranosyl 


sirnpbate ia TF wpoditioriyt- Inhibition of the agglu- 
tination of A cells by Hant seed anti-A 


ependent evidente ‘for the” part Played by 
I-fucose, N-acetyl-p- 


in H, d nd Hoodie, espana 5 Vus oaned 

enzyme inhibition experiments, in which it 
was found that the enzythio-hydrolysis of each blood- 
group substance was inhibited specifically by the 
sugar that had been shown by: the serological in- 
hibition teste to be, involved -in i 





-of 4 
secrete water-soluble A, Phor H sübetahbes. " " Appli- 

ition -techniiquep the: 
ea ARA tha R uf Ler 
substance could also be imhibited-by r«fugoee. At 
first aight this observation might suggest p télation- 
ship between H and Les specificity:;’ ' aeiologicálly, 
however, these two te'dishinct-and 
it is therefore probable that obher" 
ences, such as the mode of linkage of L-fucose, or the 
nature of the sugars adjacent to itj exist between H 
and De® substances. The enzyme mhibition results 
made it of considerable interest to know whether any 
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known structures 
containing fucose 
would inhibit the 
reaction between 
Le(a +) red calls and 
anti-Le* serum. Un- 


(2) Lacto-N-fucopentaose T° 


l (13 2) 


ue 


til nae oligo- ~> ar.fucoeyl 
sacchari contain- 

EA 1 (8) Lacto-N-fucopentaose II! 
ciated with galactose 


< 


O) Laoto-N-difucohexaose 


| a3) 
a a-I-fuoosyl 
+§) Fucosido-lactose!? 


| (1 — 2) 
a-I-fucosyl 
(6) Fuoosido-galactoee!! 


ides together with a seventh compound, isolated from 

human milk, lacto-N -tetraoee, which does not contain 

fucose. The trivial names and constitutions of the 
unds are ag shown above. 


compo 

SN fcopchintes TT had boat 
terminal glucose in lacto-N- II had been 
-reduced to sorbitol, was also supplied by Prof. Kuhn. 
Another fucose-containing disaccharide has been 
isolated from fucoidm by our colleague, Dr. R. Côté, 
and was available for study ; the constitution of the 
com: has been-.estabhshed as a-L-fucosyl- 
(1 + 2)-1-fucose ; the; present in this diseo- 
ed e Neue 
from milk are belidved to be in the pyranose 
form. to BS. 

Kuhn and Osman!*. had tested oligosaccharides (1) 
to (5) for their capacity, to. inhibit the agglutination 
of O oella by, eel seruin and’ found that with the 
exception of ftisosido-lactose, which showed slight 
inhibition, the. compounds. ware without activity in 
this system in spite of the fact that out of the five 
tested four contained ; :&-L-fucopyranosyl structures. 

In our “the method used for testing 
the materials. for theiraction on the Let system was 
that.of inhibition- of’ agglutination of Le(a--) red 
bells by 6 IARE Le seu In many instances 
the ‘materials . algo -examined by means of 
hin oo :óf flcin-treated Le(a +) yee 


using 8. -serum Hsamolysis and 
.reóipitiriinhibíüjon éste were also carried out with 
_ rabbit 'anif-Lei ` induced by an artificial 


reagemibe 
„7 “antigen made by combining Le*-substance with the 


5 Darabi 


ted ~ protein of the somatic O 
n pf Shigella dysenieriae!*. The following simple 

to inhibif.i in the agglutination inhibition 
teat cat, B- obiicentration of 1 per cent :: "D-glucose, 
> I-rhamnose, D-xylose, D-fructose, L- 
"methyl a- and §-p-galactopyranosides, 


i oonj 


* 
- 
^ 


. füepdepbse;" 
". Inethylt a od d $-1-fucopyranosides, methyl a-r-fuoo- 


a- and §-N-acetyl-p-glacos- 
aminides, Eos | 2-O-methyl-L-fucopyranoside, B-p- 
(1+ 8)-, B;p-(1 +4). and 8-p-(1 + 6)-galasto- 
pyranosyl-Napbetyl-p i melibiose, oello- 
biose, lamunaribiose and raffinose. 
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B-D- galactosyl-(1 — 8) 0-3 ecctyighnoosiinoy (1— 3}£- PEET (1 + 4)-D-glucose 


. P- -D-galactosyl- (1 — 3)-8- vraie -(1 — 8)-B-p- iasi (1 EI aC 


> 
2. x 
a 

1 


Bi -D-galactoeyl-(1—- 8)-B- Jani. -(1 — 8)-8-D-galactoayl-(1 — 4)-D-glucose 


| a4 
| a-t-fucoayŤ 


. B-D-galactosyl-(1— 8) qd E EE QT A sna dat (1 — 4)-D-gincose 


| (1+ 4) 
a-I-fucoeyl 


B-D-galectosyl-(1—- 4)-p-glucose 


P (7) Lacto-difuootetraoes! 
B-»-galactoeyl-(1—- 4)}-p-glucose 
| (1— 2) | (1 — 8) 
a-L-fucoeyl SE 


The resulte of the agglutination Inhibition teste 
with the oli des are given in Table 1. 
It wil be seen that one compound, lacto-N-fuoo- 
penteose IT, showed oonsiderable activity, and a 
second ‘compound, laoto-N-difucohexsoee, weak but 
definite power to mhibit. Lacto-N-fucopentacee I, 
inl eae lacto-difucotetracse, fuoocsido-lac- 

a-In (1 — 2)-galactose, a-1-fucosyl-(1 +2 
fucose, and D- and 1-fucose were inactive. acl oo. 
sults were obtained in hmmolyuis inhibition teste with 
human or rabbit anti-Le* serum, and in preoipitin in- 
hibition tests in which a precipitating rabbit anti-Le* 
serum. was used. and precipitin inhibition 
testa were, however, not carried out on all the gub- 
stances examined in the agglutination inhibition testa. 
The failure of lacto-N-tetraoge to inhibit supporta the 
suggestion that t-fucose is an important part of the 
determinant speoifleity of Le&-substanoe, since the 
y active laoto-N -fuoo- 
pentacee II only in that the latter contains an a-L- 
fucosyl radical joined ag a b unit by & 
(1 +.4) linkage to N-aoetyl-o-gluoosamine. When 
the fücose is joined by a (1 — 2) linkage to a galactose 
as in lacto-N-fucopentacse I, fuoogido-lactose, or 
a-fueosyl-(l — 2)-galactose, the substances possess 
no activity and it is evident that the specificity 
requirements of the Le* antibody cannot be fulfilled. 
The proximity of & second fucose molecule joined to 


Table 1. TEE aOUNTS OF Les SUBSTANCE ANDRE arva 


INHIBIMOX WITH HUMAN AWTI-Les 





2288888880] 2 


zl 
>1 
>1 
21 
>1 
21 
>1 
>1 








* Bqual volume of inhibitor added to volume of anti-Les serum 
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galactose, as in laoto-N-difucohex&ose, appears to 
impair the specific relationship, since the hexs- 
saccharide is a much weaker inhibitor than is laoto- 
fuocopentaosme IL The observation that the inhibiting 
power of l&cto-N -fuogpentaose IT is unimpaired when 
the terminal glucose is reduced to sorbitol, as in 
laoto-N-fucopentaib- IL, supporte the belief that 
glucose, which is absent from Les substance, plays 
no, part in the specific inhibition shown by the 
pentaose. Treatment of lacto-N-fucopentacee IT with 
a crude T. foetus enzyme preparation destroyed itg 
capacity to inhibit in the Le& system; chromato- 
graphio examination of the enxymo-treated material 
showed that the pentaose had been completely 
broken down into its component sugars. 

It is known that the ABH blood-group muoopoly- 
sacoharides occur in human milk!* and the closely 
similar Let substance will most probably also be 
present, especially in the milk of Le(a--) women. 
The possibility that the lacto-N-fucopenteose TI was 
contaminated with traces of highly active Le* sub- 
stance had therefore to be considered. To test this 
possibility, 10 mgm. of lacto-N-fucopentacse II were 
dialysed through a ‘Visking’ membrane and recovered. 
The whole of the activity readily diffused and could 
therefore not be due to Let substance, which is known 
to be indiffusible through ‘Visking’ membranes. 
Additional evidence to support this conclusion is 
obtained from the fact that the closely similar. lacto- 
N-fucopentaome I which is isolated from milk by the 
same technique as is lacto-N-fucopentacee IT is never- 
theleas inactive in the Le* test. b 

Preliminary tions on the inhibition by 
simple carbohydrates of the agglutination of Le(b +) 
cells by hu anti-Le serum" showed that, of the 
fucose ‘containing oligosaccharides, lacto-N-difuco- 
hexaose, and lacto-difucotetracse were the only two 
which gave definite but weak inhibition. The signi- 
floanoe of these observations must await further work 
on this system, bub a posible interpretation is that 
two fücoee residues, See ac aa in these 
compounds, are concerned in specificity. 

In concluson, the results of the serological inhibi- 
tion teste indicate that an «-r-fuoo 1 structure 
is concerned in Let speorfloity and that two such unite 
are possibly involved in Le? specificity. The a-1-fuoosyl 
structure alone, however,-is unable to neutralize the 
Les antibody, as ia demonstrated by the inactivity of 
methyl a-t-fucopyranoadé, a-fucosyl(1 — 2)-fuooee, 
the oli ides (2, 5, 6 and 7) containing fucose 
joined by a (1 — 2) linkage to galaotoee and lacto- 
difuootetraose, which contams, in addition, an 
a-fucosyl residue joined by a (1 — 8) linkage to 
n ; ee by a (1 +4) 
glyoosidio linkage to N-acetyl-p-giucosamine, as in 
lacto-N-fucopenteoee Il, is compatible with a high 
degree of inhibition, and 16 would appear, therefore, 
that this structural unit is an important requirement 
for the neutralization of L«* antabody. The second 
oligosaccharide in the series tested which contains 
this unit, lacto-N-difucohexaces, is, however, a much 

rer inhibitor than is lacto-N-fucopentaoee II. 

is oould be due to the sberio hindrenoe of the 
r-fucose joined to the non-reducing end- 
‘unit of the lacto-N-tetraose backbone whereby the 
antibody is unable to approach closely enough io 
mako a firm combination ‘with the gpeorflo grouping. 
Alternatively, one could speculate that the activity 
of the penteose IL resides in the speciflo spatial 
pattern grveri-by the structure : 
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and that a branched trisaccharide unit formed by 
two non-reducing end-unite, «-L-fucosyl- and f-p- 
galactosyl, attached to N-acetyl-p-gincosamine fano- 
tions as the specific determinant grouping in Le 
ssrological reactions. It should be borne in mind, 
however, that the structure present in laoto-N-fuoo- 
penteose IT probably corresponds only in part to the 
specific configuration present in .Le$ substance, 
because the inhibition given by the i 
is only a fraction of-that given by the homologous 
taining fucose, galactose and amino sugar have been. 
isolated from Le* substance by partial hydrolysis at . 
100° with barium carbonate (pH 8:5), and i$ is 
hoped that work now in progreee will provide direct 
evidence for the nature of the dominant serological 
structures responsible for Let specificity. . 
We wish to thank Prof. R. Kuhn for the oligo- 
sacoharides from human milk, without whioh- this 
investigation would not have been possible, and Dr. 
J. Lundevall, Oslo, for a generous supply of human 
anti-Le* serum. These studies were aided by a grant 
from the Nuffield Trust. ` 
Nois. This communication was first submitted to 
Nature and accepted for publication in October 
1956; it was afterwards withdrawn by the authors 
because Prof. Kuhn wished.to obtain further proof 
for the structures earlier suggested for penteoseg I and 
IL Tho original structure for pentaose IT was found 
to be correct and the main conclusions reached by the 
authors at that time have therefore remained essenti- 
ally A number of small observations 
made during the past few months have been added. 
Bos E Mu ips. Morgan, wo J., Tenth adir at 
Medialine”, 4, 9€ (Athlone Press, London, 1966). x 
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Leskowtta, B., J. Amer. Chen. Soo. "T7, 5159 (1055). 
W. T. J., Nature, 175, 070 (1065). 
, Bwohem. J., b4, xxxiii (1953). e 
and Morgan, W. T. J , Byochem. J., 50, 400 (1062). 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves 


Examination of the Oligosaccharides 
Isolated from.Jute «-Cellulose 


In a previous communication, it has been shown 
that a number of sugar residues, in addition to those 
reported earlier, oan be identified in jute «-cellulose 
on modifying both the conventional hydrolytic pro- 
cedure and the technique of developing the chromato- 
gram. The nature of association among the various 
sugar components in jute cellulose has not so 
far been established, however. Das et œl.’ claim to 
have isolated an oligosaccharide containing glucose, 
xylose and arabinose from the hydrolysate of jute 
a-cellulose with formio acid, whereas Adams and 
Bishop? have failed to substantiate this result. The 
work now briefly described deals with the isolation 
of oligosaccharides from the incomplete hydrolytic 
products of jute a-cellulose after a mild treatment 
with gulphurio acid, and has the object of elucidating 
the mode of association of the different sugar oom- 
- ponents with the glucose unit of the cellulose cham. 
a-Cellulose (10 gm.) employed in this work was 
prepared by the action of 9-5 per cent caustic soda 
on chlorite holooellulose obtained from -tome jute 
and partially hydro with N/2 sulphuric acid 
(200 mL) for 1 hr. at 98°-09° O., when 3 per cent of 
the material went into solution. The extract, after 
directs neutralization with, barium carbonate, was 
chromatographed on Whatman No. 1 filter paper as 
described earlier’. The chromatogram thus obtained 
showed the presence of all ‘the sugar components, 
with the exception of barium uronate, previously 
reported}, along with ten spote of oligosaccharides, 
etther pink or yellow in colour and occurring between 
the starting line and the position of uronate. 

A pentose oan readily - be, differentiated by ite 
characteristic pink colour ‚from a hexose, which 
yields a yellow to brown colour, but the faint yellow 


colour of the outer zone of a spot and that arising. 


from a substance,- in trace amounts, are 
extremely difficult to distinguish -with the naked eye. 
Under ultra-violet light, 


yellow finorescence. The outlines of spote of oligo- 
saccharides, particularly those of yellow colour, were 
therefore obtained on examination under ultra-violet 
under this condition fluorescence similar 
to that of a simple hexoee residue- was exhibited 
by an oligosaccharide. The portion of the chromato- 
gram -containing -the oligosaccharides is represented 
mde E. : 
Of the “various oligodaccharides obtained, those 
corresponding to spots 1, 6, 8 and 10 were isolated 
after separation on Whatman No. 83MM filter paper, 


. zehromatograp shed, were completely hydrolysed with 
"boiling N sulphuric acid and the component sugars 
chromatographigally identifled. Although the oligo- 
saccharides corresponding to spots 1 and 8 give rise 
to different colours and are of widely different Ry 
values, the oozistituent of -both these sub- 
stanoes are found to be galactose, glucose and xylose 
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with traces of mannose. The spot of the last sugar 
is, however, so faint, particularly when derived from 
spot 8, that it becomes detectable only under ultra- 
Mes gbt: „The oligosaccharide of spot 6 is composed 

; glucose and xylose, while that obtained 


EO 10.oonsistg of glucose and xylose possibly 


with traces of mannose. ~ 

Since glucose has been found to be one of the main 
components of the oligosaccharides studied, the above 
results seem io offer a direct evidence of.the ahem- 
ical association of galactose; ‘xylose and possibly 
mannose with the residues of jute a-callulose. 
Since it has been noticed that most of the arabinose 
and rhamnose components are hydrolysed by the 
action of N/3 sulphuric.acid, the chemical linkage, 
if any, between these. two, sugars and cellulose, 
appears to be readily brokext. 


M W. Q. MAOMILLAM 
^ A. B. Say GUPTA 
. 4A. 8. Dorr 
Indian Jute Mills Association, 
Research Institute, 
Calcutta 27. 
May 24. 


1 Maomillan, Ben Gupta and Dutt, Nature, 178, 1846 (1958). - 
* Das, Mitra and Wareham, Waturs, 171, 613 (1953). 
3 Adams and Bishop, Tappi, 88, 673 (1955). = 


Vitamin Bn in Marine Ecology 


AT least half the marine algal flagellates and diatoms 
which have been studied in pure culture have been 
shown? to require an exogenous source of vitamin B, 
which is the reason for an interest in the occurrence 
of this vitamin in the sea aa one of the factors oon- 
trolhing phytoplankton populations and the pro- 

ductivity of water masses. However, the amount 
of vitamin required is very small; just how amall is 
not generally realized, and it may be that the amount 


~- fact, this is -so cannot be 


1042. 


found in the sea is never- sufficiently low for an 
ecological control to be exerted on any of the oom- 
paratively very sparse populations of phytoplankton 
which happen to require the vitamin: Whether, in 
^ i directly with 
natural populations for a number of reasons, but ıt 
has been possible to determing the magnitude of the 
requirement of vitamin B,, in one marine organism 
and then, assuming algae requirmg vitamin B,, to 
bg alike in this respect, to apply the result to data 
on marine populations and to assays of sea water for 
vitamm B, + 
Curves for Monochrysis lutheri, a euryhalme 
chrysomonad, suggested a linear, relation between 
dosage of vitamin B,, and oell number, but the 
available data (Fig. 1, small circles) were based on 
computations from previously published optical 


= measurements of growth®*. Moreover, they did not 


fe 


2^ 


~ 


Pos 


extend tp. level likely +o be of ecological interest, 
so that some extrapolation was necessary. However, 
when rather greater care was taken in the preparation 
of the culture medium and inoculum and growth 
assessed directly by hemocytometer counts ib was 
possible to extend the range to 0-1 pyugm./ml., the 


` "Jowesb figure yet recorded m the sea‘ (Fig. 1, large 


open circles). In deriving the three curves in Fig. 1, 


- it was necessary to correct each for carry-over before 


was because the amount of vitamin B,, in any 
culture is the sum of what is added intentionally and 
what is introduced as carry-over (including also 
contamination from water, glassware and chemicals). 


- The size.of the correction to be applied to the dosage 


soale in each case was ascertained by a short extra- 
polation to the abeciasa of the regression of oell 
numbers ; orf, ‘dosage. of vitamin B,,. -It was, re- 
spectively, for the. 1954 experiment 1:6 uugm.[ml., 
for the 1955 .experinent 0-4 pygm./ml. and for the 
1957 


limita 0-1 and 10. pugm.jml Between these limita 
each pygm. supportg 800;000 cels of Monochrysis, 
that is, about -540 md ég per oell, or reckoning 
200 u’ as the miean.tizà of Monochrysis, 3 molecules 
per u* of living alga.! By way of comparison, Euglena 
gracWis (2,000 u?) requires 4,900 molecules per call’ 
and Stichooocous sp. (12 u?) 40 molecules’, which are 


North Aálantio or northern North Sea (0-1 uugm. ml.) 


contain. , Xenb vitamin B,, for at least 80,000 
cells of: Monochrysis per ml.; also from the same 
source, for the northern North Sea in autumn 


(0-5-1-0 pugm. mL.) up to 800,000 cells and the Butt 
of Lewis in spring (1:0—2-0 pugm./ml) up to 1,600,000 
cells, ‘and from Lewin’ and Droop? for inshore waters 
(5—10 uugm./ml.) up to 8,000,000 oells. 

References to the size of phytoplankton crops are 
numerous: in the literature’; those of the diatom 
Skeletonema oostaium oan be compared directly with 
the Monochrysis estimates since the two species are 
much of a mze. In the Clyde area, where the spring 
bloom is Skeletonema, maxima of legs than. 2,000 oells 


Yo na 
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‘Vitamin B, (aagm./mL) 
1. Response of Momookryeis batheri to vitamin Bi. Small 
ped s (ref. 3); small closed ciroes, 1055 


careles, 1054 

"experiment (ref. 3); large open circles, 1057 experimen’ 

per mL occur m poor years, while ae 
to 10,000 cella may be recorded, the highest - 
being of the order of 25,000 cella (Dr. B. M. Marshall, 
personal communication). Accordmg to my reckon- 
ing, ib would require leas than 0-1 pgm. of vitamin 
B, (Cowey's lowest figure) to achieve & crop of 


25,000 cells. Even when the relative sizes of the t. 


species are taken into account, the only instances 
quoted by Bainbridge’ of populations which would 

require more than 0-1 pugm. vitamin B,,/ml. are 

those of the Florida red tides. 60,000 cells per ml. 

of Gymnodinium brevis, the highest record’, would 

require ab most 3 uugm. vitamin B,,/ml. (a Gym- 

nodinium cell occupies? 7,500p%, which is equivalent - 
to 40 Monochrysis cells). Even so it is questionable 

amount of the vitamin. 

. In short, with this possible exception of the red 

tides, the data available at present poinb +o there 

being ab all times more than sufficient vitamin B, 

in the sea for the crops which are encountered. 


JM. R. Droop - ^ 


Bootland. 2 * 


XL RJ. 
„0. B., J Mer. Bux. Assoc. U.K., 35, 600 (1056). 

Hutner, 8. H., and Provasoli, L., in ò and Phywology 
of Protozoe", 1, 29-128 (odit. A Lwoff, o Press, Now 
York, 1051) ` g 

*Lemn, B. A. 


+ Ryther, J. E., ın “The Laminesoenoe of B. , 887-414 
(edit. by F. H. Johnson, Washington, Da, m xod 


a calculation to demonstrate that vitamin B,, is 

in the see in amounts rhórb than sufficient 
for the known plankton crops. Ib might be inferred 
from rb that vitamin B,, is not a factor which in- 
fluences the amounts and types of life present in 
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‘the sea. There probably are, however, several modify- 


ing circumstances of which Droop, because of the 
IESE of availablé information, could take 


~No. anda 


f no account. His calculations are based on determina- 


tions of the maximum yield of organiams obtainable 
per unt amount of vitamm in laboratory pure 
culture; but it is the influence of the vitamin on the 
rate of growth, not on the final yield, which will be 
more relevant to marine ecology. In a natural 
environment & oonoentration of vitamin: B,, (or 
indeed of any other nutrient) sufficient to support 
considerable oell-division may nevertheless be a 
limiting concentration, if the rate of oell-division so 
supported is only suffinient to compensate for the 
losses of cells due to other factors such as predation, 
cod and the like. 

Droop uses for concentrations of 
ee 11 In ooean waters are those af Oowey!; 
but referenoe to Cowey's paper shows that they were 
obtained after subjecting filtered water to an ex- 
traction procedure in which the first stage is heating 
with cyanide. This procedure would be 3 to 
free the vitamin B,, from any combination with, for 
example, filter-passing cells, cell fragments and the 
sequestering substances (‘bmding factors’) which are 
found in some protist culture liquors’. Oowey’s 
values are therefore of total filtrable vitamin oon- 
tent. If, however, some of this vitamin was present 
in combined forms, the amounts of vitamin which 
were free and therefore oertainly available for 
plankton nutrition would be leas than the total 
amounts recorded by Cowey. 

A further complication is that ‘bound’ vitamin B,,, 
though of no use to some plankton species, might be 
utilizable by others. 

It seems to me that the sea’s vitamin B,, should 
remain a subject of interest to investigators oon- 
derned with marine productivity ; much more infor- 
mation, on this vitamin and on marine ecology in 
general, must be collected, before any final conclusions 
can be drawn about the-influence of vitamin B; 
concentrations on life in the see. 

This work.was aided by the Development Fund. 

å - K W. Damer 
Unit for Biochemical Research 
bearing orm.Fisheries’ Problems, 
National Institute for Résearch in Dairying, 
Shififield, Reading. 
* Oowey, O. B., J. Mer. Dhol, -Assoo. U.K., 35, 000 (1056). 


* Ford, J Re J. Nwr., 6, 934 (1951). 
* Ford, J. i C85) , XL E, &nd Holdsworth, E. 8., Biochem. J., 61, 
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Vitamin xí Distribution between Plasma 
a * and Cells 


a. 

Pupurenap values for vitamin B,, and blood 
dyscrasias are nearly all based upon values in 
serum}, Since B,, assays oen be carried out without 
inhibition of the assay organisms by whole blood 
“and without interferance by colour, we investigated 
the distribution of B,, between plasma and the 
. cellular elements of blood. 

Citrated or heparmized blood from (a) healthy 
individuals, (b) patients with untreated pernicious 
anemia, and (c) & patient with total gastrectomy 
was assayed with gracilis and Ochromonas 
malhamensts by methods outlined previously***. 
The pernicious ansmia patients were untreated at 
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Table 1. Viri Hu Dukes or Pramu anD Broop Cums 
2 tamin Bis (awgm./ml.) 








* Values for total blood are calculated from T = UO) + COOH) P. 


the time blood was drawn. The totally gastrectomized 
patient had been given Bie» but because serüm-levels ' 
had been low his blood was included in this series. 

The blood cells were separated from the plasma 
by centrifugation and the h=matocrit values recorded. 

The ocells were then washed six times with acid 
ded cae wince hd usp e soles 
of this solution equal to the original volume of whole 
blood. The plasma and blood cells were prepared 
for assay as described’. 

As shown in Table 1, the plasma for normal 
subjects contains four to ten times more B,, than the 
cellular elements; in the patiente with pernicious 
ansmia or total y the plasma contains 
1-5-2 times as much B,, as the blood cella. A coom- 
parison of the hæmstoarit values of the normal and 
pernicious ansmia groupe with the oorresponding 
cellular B,,-level, shows thas both groups are not 
much different in B, content per hematocrit unit ; 
it is remarkable that cells survive at such low plasma 
B,, level, although, of course, their number is reduced i 
by lowered B,, supply. _As fór the pFoportion of B, 
in the oells as with B,, in total blood, one 
finds percentages of 7-14 in the ocells from the 
petienta with pernicious anemia and gastrectomy, 
while the values for normal whole blood vary from 
7-19 per cent. Thus the number of cells: the ciroula- 
tion reflecta the available vitamin By, ` 

The high proportion of B,, in fhe cells of the 
pernicious ansmia group; as- compared to B,,-levels 
1n plasms suggests that H' ;üged folvred cell formation 
and maturation is efficiently drawn upon even when 
the pool of the vitamin is sevérely depleted. The 
abnormal cytological picture in pernicious anmmia 
may be explained by there being enough By, to 
initiate cell formation, but not enough for the cells 
to mature normally. Only plasma well supplied with 
B,, supports normal maturation in bore marrow and 
oells. 


"When 
nerve tissue becomes depleted of B.’ sub-acute 
combined degeneration of the cord ensues. Treat- 
ment of pernicious anemie with folic acid may 
induce both a hematological remission and sub- 
acute combined degeneration of the coord’. This 
suggests that the small store of B,, is mobilized to- 
wards the bone marrow, alleviating ite deficiency, but 
markedly aggravating B,, de on in other tissues. 

Plasma-levels do, ect closely the vitamin 
B,, supply of the tiasues, even though the blood cells 
from patients with pernicious anwmia do not contain 
substantially leas B,, than normal cells if the hemato- 
orit value is conmdered. 


In pernicious anemias the bone marrow Co: 
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for financial.sup UE Ae HS Ue E bigger clumps. Five hours after infection the bright 
^ . logy of Mouht Hopital for spodina, and green fluorescence of the ziucleus disappears in more - 
- consultgtion. ; than 50 per- cent of the. cells; - the nuclei a; appear 
t C" — empty except for the clearly visible nuoleolus. 
T a i ci. Inez PASHHR cytoplasm is mostly depleted of the red fluorescent 
al ALS Harry SOBOTKA material, and instead a bright green fluorescence is 
E m i seen, at firet as a ring around the nucleus and later 
DEO CHINOS ing over the central part of the cell. Often a 
100th- E bright. green, spherical body oen be seen lying 
8 tr est ; para-nuclearly, oorresponding to the well-known 
< + "New York 39. acidophilic inclusion, described by different authors, 
:, : B. H. HurNHA in fixed and stained preparations. 
/ SHALDON ÁARONBON The use of enzymes shows that the red fluorósoenoe 
3 HERMAN ZIFYNR disappears after treatment with ribonuclease, and 
Eo Laboratorióg i n that the green fluorescence disappears or is greatly 
^ - 305 Bast 48rd Street, a &tbenuated by the action of deaxyribonuclease ; oon- 
Fi . New York 17. `>. trols treated with the buffer solutions in whioh the 
T ‘- enzymes were dissolved showed no changes. 
E i Unger, O. O., lamina ond Hormonas, 13, 157 (185). The observations made on fixed and stained 
IL uM E S preparations confirm the finding of Reimig et al, 
Pus cu tua , Pasher, L, and Sobotka, Pros. Soc. Mep. that the disappearance of the chromatin network in 
ied Mei END. JUR "A o9 C10: a ig ad. grae visible changes 
Soh MOM, Bivens beret observed in eoted poliomyelitis virus. 
ee ot Med: GL! 636 (1986), UT B Hs Pron So (e behaviour of fluorescence and the affect of 
o "VUE O. F., Vitter, R. W., and Spies, T. D., Pros Cem Sos. Olin. — gpociflo enzymes suggest that a modification of the 
* Pec 19, 20: (1040): alear dorra bonia add ta ax early o 


of infection. The changes seen a little later in tHe - 
> oytoplasmio red fluorescent material would suggest 
: Changes In /Éellular Nucleic Acids during ^ .changee in the oytoplasmic ribonucleic acid. The 


Infection with Poliomyelitis Virus as pieni dps gr ww oro eel pou d ya 
Xyribonus in 
studied :by: Fluorescence Microscopy . marked alteration in the permeability of the lee 


&milaritiee have been found between membrane oocurring 3—4 hr. after infection. This is 
"sho biological properties of animal viruses containing supported by the finding that while tbe nuclear 
_Tibonucleio acid and those of virusés containing — membrane is of normal appearance m living and 

. + deoxyribonucleic acid (such aa bacteriophages). The frozen dried infected ocells, it appears greatly dis- +| 

5s question has thus been raised whether the mechanism torted and wrinkled when fixed in methyl aloohol or 
of duplication of the two types of virus may involve  Oernoy's fluide. It is likely that the wrinkling is 
- common steps'. One possibility is that viruses con- produced by o TEA loss of canlar ates cae 
taming ribonucleic acid have an intracellular deoxy- fixation, secondary to the permeability changes. < 
ribonucleic acid phase. With this poms in mind, The significance of the obeerved changes in deoxy- ` 
extensive cytochemical investigations of the changes  ribonuoleio acid cannot be asseesed ab present. It is 
aur Me De E E IDCM EN suggestive that the increased fluorescence of the 
pallor omyelitis virug have- been carried out. nuclear deoxyribonucleic acid reveals an essential step 

molayer cultures of roonkey kidney cells grown in virus reproduction, since it is one of the first visible 
on coverslips were infected with type 1 Mahoney signs of infection. The subsequent migration of d&oxy- 
virus in & concentration adequate to infect almost all ribonucleic acid to the cytoplasm may either indicate -+ 
the cells in half an Hour.“ The virus release from these the migration of virus precursors in the same direction” 
cells is known to begin between five and six hours or may be a consequence of the alteration of the 
after infection’. At various times after infection, nuclear membrane and not primarily connected with 
specimens were collected and examined, either living the reproduction of the virus. A better understanding 
or after methyl aloohol or Oarnoy’s fixation, and some of the observed phenomena must await further work. 
also after freeze-drying. In all cases the samples Details of this investigation, which was supported 
- were stained for 3 min. with diluted aoriflavin (10“ by oo cee EM 
or 10+ in weight in phosphate buffered salme, pH 7-4). Paralveis will ba published: elsewhere, 
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After thorough washing and subsequent differentia- 

tion in 0-5 M oaleium chloride, they were observed nu . Hernan TmNEXBAUM* ` 

under the fluorescent microscope (of. ref. 8). Oalifornia Institute of Technology, 

‘The following observations were made. Normal Pasadena, California. " 

unihfected cultures, or infected cultures up to 8 hr. June 26. 

after infection, show only a very faint fluorescence, * Present address: Department of Experimental Mediome and 
zi dull. green in the nucleus, reddish yellow m the  O&neer Research, Hebrew  Unrverzity-Hadamsah Medical Bohool, 

nuoloolus, faint red ochre in the cytoplasm. Three i Dubeoco, R., Orba Foundation Symposium on the Mature of Viruses, 

hours after infection a haxy greenish fluorescence 147 (1056). 


appears in the nucleus. Four hours after infection  'Dwlbeso, B., and Vogt, AL, Aan. New York Acad. Sci, 61, 700 
the nucleus- shows a bright green fluorescence, while s Bertalanffy, I, e al, Histochem. Coren à 4,451, (1080. , Amm. 
the cytoplasm takes ‘on a ‘brighter red colour. The . strong, T A ew Oa Bm. UA D. 040 (068), Sumules, 
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Pasteurella septica: the Occurrence ot 


Type-Specific Polysaccharides coritaining 
Aldoheptose Sugars — . 


Prrosky! has shown that #trains of Pasteurella 
septica produce lipopolysaccharide antigens with 
similar properties to the endotoxins of certain other 
Gram-negative bacteria, We have isolated lipopoly- 
sacocharides from some strains of P. septica and studied 
their serological specificity in relation to the immuno- 
logical status of the strains as measured by passive 

ion teeta**. 

Strains of P. septica were by shake culture 
in tryptic meat broth at 87°C. for 2 days. Cells 
were harvested by centrifugation, dried with acetone, 
and crude lipopol ide obtained from the dried 
cells (10-20 gm. amounts) by extraction with 45 per 
cent phenol‘. Crude extracta, dialysed to ramove 
phenol, were centrifuged ab 100,000g for 4 hr. and 
the nucleic acid-free sediment suspended in water 
and dried from the frozen_state. 

Berologioally active lpopolysaccharides were ob- 
tained in about 2 per cent yield from both a virulent, 
capsulated type V strain? (P1/V/V) and ite avirulent 
variant (P1/V/A). The isolated materials were 
white poorly soluble in water. An analysis 
of P1/V/V showed N, 2:5; P, 4-0 per cent; nucleic 
acid, not detected by absorption at 260 mp. Both 

, lipopolysaccharides were highly pyrogenic in rabbita 
but failed to kill them or mice or guinee pigs ab a 
level of 500 pgm. Each material was precipitated 
ab 1/125,000 dilution by an antiserum in 


rabbits by the successive intravenous injection of | 


heat-killed and live P1/V/V cells. Neither of the 
P1/V lipopolysaooharides precipitated strongly with 
a P. septica type I antiserum. 


The reaction between the two P1/V lipopoly- — 


saccharides (1 mgm. amounts) and the anti-P1/V 
serum was followed by diffusion preorpitin analysis 
‘in agarb*. Each lipopolysaccharide gave a single, 


'.'elear line of precipitation after 4 days development. 


“The lines showed the reaction of identity both with 
each other and with one of the twelve lines which 
formed when live P1/V ocells were examined against 
the same serum. Non- ifle antibodies were 
largely removed from the P1/V antiserum by absorp- 
tion with acetone-dried cells of a virulent type I 


., ‘strait (P28/I/V) and the absorbed serum was exam- 


ited against P1/V lipopolysaccharide and live oells 
of representative strains from five different immuno- 
logical types of P. septica. Ib was found that only 
the immunological type V strains the P1/V 
absent from 


1,4 shows the - 
and another 
in & number of type V strains and their 

from & supposed type V strain, P81/V/A. A rough 


~ variant NCTO 5393 of unknown immunological type 


produced the S but not the P antigen, unlike its 
smooth parent NOTO 5394, which produced both. 
When the absorbed P1/V/V serum was further 
treated with purified P1/V lipo ide the 


Diffusion precipriin was applied further to 
other of P. and heated P. septica 
cells of type I and type III were examined against 





pitin analysis of Pasteurella seption strains. 
antiserum absorbed with 


antisera to types I, IO and V, each absorbed with 
cells of heterologous type. The four type I strains 
examined & common, thermostable antigen 
which was absent from types II, III, IV and V, and 


similarty, the five type ITI strains possessed. a thermo-: -: 


stable, type-specific antigen not found in types I, 


IL IV and V. | Y 
Aldoheptose have been detected previously 

in polysaccharides isolated from P. sepioa (Deviee, 

D, AL, and Knox, K., personal communications). 


c tion by paper chromatography of neutralized 
acid hydrolysates of P1/V lipopolysa: ide revealed 
both an aldoheptose and gluoosarnine. ydrolysis 


for 18 hr. at 100° O. in 0-6 N sulphurio acid :. shrom- 
atography solvent, butanol 3; pyridine; 2; water, 
1-5; spray reagenta, anisidine and the Ehrlich 
) The presence of aldoheptose was.confirmed 
by the sulphuric acid—cysteine reaction of Dische’. 
The P1/V aldoheptose sugar behaved similarly to 
authentic D-glyoero-L-mannoheptosee on butanol- 
pyridine—water chromatograms ; but it must be 
strongly emphasized, in view of the poor chromato- 
graphic separation of many aldoheptoee sugars, that 
this is nob a proof of identity. $ 
A very poorly soluble lipopolysaccharide ooniain- 
ing aldoheptose, glucosamine, and hag been 
obtained from a P. septica ‘strain: of unknown im- 
munological type. When made soluble by ultrasonic 
treatment of aqueous suspensions this gave a single 
line of precipitation on diffusion plates with type I 
antiserum but no reaction with type V antiserum. 
An aldoheptose, glucosamine and galactose have also 
been found in polysaccharides obtained from type I 
and type IV strains. Is seems probable, therefore, 
that in common with other members of the Pasteurella 
group (Davies, D. A. L., personal communication and 
ref. 8), aldoheptose sugars are of general ooourrenco 
in lipopotysaccharides produced - Dy strains of P. 
sepitoa. "e 
The general composition and properties of the 
lipopolysaccharides described resemble those of the 
more fully characterized ‘rough’ lipopolyssooharide 
of Pasteurella pestist, although serological tests show 
them to be distinct: ^ When these properties are 
considered m conjunction with the reported presence 
in strains of P. septica of endotoxms!, it seams prob- 
able that the serological specificities we have de- 
scribed can be attributed to the lipopolysaccharide 
components of these substances. These specificities 
parallel the immunological type specifici 
lished by passive protection teste^5*, although, in view 
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of the presence of more than one type-specific antigen 
(Fig. 1), it cannot be said that the lipopolysacoharido 
antigen is necessarily protective. 
Wo aro indebted to Dr. J. R. Hudson and Dr. R. D. 
- Huok for P. septica strains of known immunological 
type, to Dr. D. A. L. rir ies for P. pestis lipopoly- 
saccharide, and to Mr. D. C. Hawkins for valuable 
A. P. MAOLHNNAN 
C. J. M. Ronpia* 


"n Ministry of Supply, 
Microbiological Research Resarch Revablishmen 
. Porton, Wilbe. 
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., Ads Path. Microbiol. Sosmd., 88, 231 (1053) 
., and Davies, D. A. L., Proc. Roy. Soe., B, 145, 109 


The Polyhedral Virus of Prodenia litura 
(Fabr.) (Lepidoptera : Noctuldae) 


Tos occurrence of a polyhedrosis in larve of 
Prodenia litura (Fabr.) was first observed by Gough!, 
Dudgeon’, and Willcocks and Bahgat? in Egypt and 
was also reported by Orumb* from Europe and 
Caresche® from Indo-China. Recently, Abul-Naar* 
found that this disease is a typical nuclear poly- 
hedrodis. It oocurs quite frequently in P. litura out- 
breaks, in + and causes heavy mortality in 
laboratory rearings. Because of the economic im- 

of the insect and the poasible use of the 
virus for control purposes, it was decided to investigate 
the causative as . 
.. The P. litura used for thus investigation were 
collected in the autumn of 1956 in the cotton fields 
near Cairo and Alexandria. Dead larvs, mostly of 
the last stage, which-showed the typical symptoms 
of polyhedrosis were dried ın & 
desicoator and sent’ to Bault Ste. 
Marie. They were suspended in 
water for same weeks. After putre- 
faction, the suspension was filtered 
through fine orlon mesh and the 
insect remnants thoroughly washed 
to obtam a, maximum yield of 
polyhedra. Binoe the sample oon- 
misted chiefly of heavily infected 
larve, it was easy to purify the 
polyhedra by differential centrifuga- 
tion. About:-130 mgm. of fairly 
pure polyhedra were obtamed from 
4:6 gm. dried larves. 

The polyhedra are of irregular 
shape and vary in their diameter 
from about 1:2 to 8-2p, the 
majonty measuring about 1-8y 
(Fig. 1), The standard method" is 
followed for the liberation and puri- 
fication of the virus particles. The 
polyhedra (5 mgm./ml.) dissolve 
, Teadily in a mixture of 0-0080-01 
M sodium carbonate and 0-06 M 
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The impurities are removed by centrifugation for 
5 mm. at 4,000 rpm. (8,000g). The yellow and 
slightly turbid supernatant, consisting of polyhedral 
protem end virus, is spun at 11,000 r.p.m. (10,0007) 
for 1 hr., and the resulting yellow-white virus pellet 
is suspended in the same volume of distilled water 
after discarding the supernatant (polyhedral protem). 
The virus is sedimented again under the eame con- 
ditions, and the final virus pellet is 

one-seventh of the original volume of distilled ok 
Approximately 20 pgm. virus particles were obtained 
from 1 mgm. polyhedra. 

Investigation in the electron microscope showed 
that the virus is rod and occurs frequently 
in bundles. It 1s a typical representative of olassicel 
polyhedral virus of the Borrelina group, and the name 
Borrelina liura is Numerous pictures 
revealed that this virus has all the typical morpho- 
logical differentiations (developmental and intimate 


membrane, 
Some of these 


the 
lea single particles behind. showing the flattened 
sodium chloride within about 3 hr. intima tirata momhrans: Aronica] developing stago ls seen al upper right. (x o. 82,400) 


Tox 
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single virus particles ; the £najorit gooni A bundles 

The average dimensions of 
single’ virus rods mill the developmental 
membrane are about 320-+ 20 mp x -L00 + 10 my. 
The diameter of most bundles is about 180 + 
10 my. 

The condition of the larve did not us to 
determine whether this disease is & nuo or oyto- 
plasmic polyhedrosis. However, by analogy to other 
insect viruses, it is probable that i$ is a typical nuclear 
polyhedroemis. It is i that Abul-Naar* 
deacribes polyhedra in the nuolei of mid-gut cells; 
which is unusual in Lepidoptera. 

For technical reasons it was impoasible to test the 
infectivity of the isolated particles, bub the morpho- 
logical characteristics leave no doubt that they are 
the causative agent. 

One of us (B. F.) thanks the Ministry of Agriculture 
in Cairo, especially Dr. I. Bishara and Dr. M. Hafez, 
for their help in the Prodenia research problem. 


G. H. Bareorp 
Laboratory of Insect Pathology, 
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d HOA e Bolo; J., £. F: d. Landw. Vorsuchtweorn, 
* Dudgeon, G. O., Bull. Fmiom. Rss., 4, 243 (1913). 
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-in vitro Demonstration of Uterine 
Anaphylaxis in Guinea Pigs sensitized 
with Homologous Testis or Sperm 
SPEEM-IMMOBILIZING, &gglubtinating and precipitat- 
ing antibodies have been detected in the sera of 
. &nrmals injected with sperm or testis!. Sarutiny of 
the literature revealed no studies which considered 
the possibility that injections of sperm or testis could 
induce an anaphylactic response. The present study 

was undertaken to examine this possibility. 
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Twenty-eight female guinea pigs were treated as 
follows: five females were injected i 
in the nuchal region with an emulsion of homologous 
testis which was prepared by homogenizing testis 
tissue in an equal volume of saline, and incorporating 
the mixture in an volume of Freund adjuvant 
(paraffin oil, ‘Arlacel A.’ and M. butyrtcum)*. Five 
females were injected in & similar manner with an 
emulsion of washed epididymal guinea pig sperm in 
adjuvant. Eighteen females were selected at random 
from the colony, and nine of these were injeotéd with 
-the adjuvant alone, whereas the remaining nine were 
not injected. 

Between 17-88 days after injection, the animals 
were killed, and their uteri were removed and sus- 
pended in a bath containing Looke's solution as the 
perfusion medium. The beth was maintained .at 
87° O. and was oxygenated. After a period of equili- 
bration during which the rhythmio~* pattern of 
uterine contraction was recorded with a kymograph, 
1 ml of a suspension of epididymal sperm (which 
were washed twice with saline after removal from 
the and then in 4 ml. of 
Locke's solution) was added to the bath containing 
the uterine horn. 

All the animals injected with testis or sperm were 
found to have uteri which reacted strongly to the: 
challenge by contracting maximally within 30 seo. 
In five of the ten oases, the uteri remamed contracted : 
for the length of the period of observation (up to 
4 hr.) despite flushings of the beth fluid (Fig. 1). 
By contrast, only transitory responses (dissipated 
within 5 min.) were found in five of the eighteen 
control animals (Fig. 2). All other controls were 


of the sensitized animal reacta to sperm at copulation 
with a contracture type of response. If the con- 
tracture occurred at ovulation and was maintained 
for some time thereafter, fertility might be impaired, 
for implantation in & highly contracted uterus might 
be thwarted. 

Numerous investigations have explored the poasi- 
bility of immunizing females ‘with sperm in order to 
confer infertility, bus the results have been s0 

as to impel Cushing and Campbell! to 
remark, “it may be stated with considerable assurance 
that the active immunization of females (including 


humans) against homologous sperm does not bring 


~ about sterility, even though antibody can be demon- 


strated in the serum’’. In the absence of convincing 





Figs. 1-3. 


Uterus of guinea pig killed 26 days after one injection of homologous 
conkracture was 


Figi 
soc. after sperm were put into the bath. The 


Kymogr&ph records of the responses in siro of guinea uteri to homologous The arrow leading to the 
mue aen EE Ehe Dort Ple goecm ware pus [uto the bach. 


perpe adjuvant. The uterus contracted within 
maintained 4 hr. (the length of the observation period). 


Fig. 2 Anllnstr&&ion of the trans tory response to sperm of an uninjected guiness pig's uterus. 


Fig. 3. 


4 


An lHilusiration of the lack of effect of gperm on the uninjected guinea pig's uterus. 
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evidence, however, o tüu'end are parng 
continued. 
SEYMOUR KATSH 
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eer U., Proc. Rog. Soc., B, 188, 
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Lack of Differential Radiation Effect on 
the Incorporation of Labelled Precursors 
~ ‘into Deoxyribonuclele Acid 


Ir has been reported that formate carbon-14 is 
preferentially taken up into deoxyribonuoleio acid 
thymine by bone marrow cells in virot. This has 
test’. Suspensions of human bone marrow oella were 
cultured $n viro’, and the formate carbon-14 uptake 
was measured on high-resolution autoradiographs 
using the stripping film method on alcohol-fixed 
smears from such cultures‘. The proportion of labelled 
cells (‘per oent positive’) waa obtamed by counting 
250 oells, and the average count per oell by gram 
counts over 50 cells. The error- of such counts 
is within + 10 per oent. Te was found that Q- :18 mgm./ 
mL medium thymidine depreesed formate carbon-14 
uptake by 80 + 11 per cent (seven experimenta), 
while leaving adenine carbon-14 uptake unaffected 
(four experimenta). ' 

Oomperison of adenine carbon-l4 and formate 
oa&rbon-lé& uptake, using ijsomolar concentrations 
with the same specifo activity, shows that very 
similar amounts of carbon-14 are taken up with 
both precursors (Table 1). Similar findings have 
been by other workers’. Since adenine 
oarbon-14 and formate carbon-14 are in great excess 
in the medium (0-77 m:mole[ml), if adenine oar- 
bon-14 was freely utilized for deoxyribonucleic acid 
guanine bi is, one might expect a higher 
degree of of deoxyribonucleic acid with 
adenine than with formate. The results in Table 1 
Indicate that in human bone marrow oells in vitro 
the utilization of adenine for guanine biosynthesis 
probably oocurs very imperfectly. The slightly lower 
total grains per 100 cells in adenine oarbon-14 cultures 
(by about 17 per oent) are probably due to the re- 
moval of some by the hydrolysis with N 
hydrochloric acid at 60* O. for 6 min.*, which was 
necessary to remove nuclear ribonuoleio acids. 'The 


Table 1. COMPARISON OF ADENINE OARBON-14 AND FORMATE CARDON- 
14 UPTAKE INTO DEOXYXRIBONUGLEIO ACID IN 16-81 HR. OULTULES 
USG IBOMOLAE MEDIA OF SAME BPECUMO ACTIYITY 


bid 


-- 43 + 8 
Total gratra/100 cells Inor 
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latter aro labelled to a similar extent as deoryribo- 
nuoleio &oid!. 
There is some controversy in the literature as to 
the effect of radiation on the inoorporution of different 
of deoxyribonucleic acid. Harrmgton and 
Lavik" found that in rat thymus radiation depreased 
formate carbon-14 uptake into deoxyribonucleic 
acid, leaving adenine ocarbon-14 incorporation 
unaffected. Although other workers® did not confirm 
these results, Passoneau and Totter® found in chick 
embryos results similar to those reported by Harring- 
ton and Lavik. The suitability of the above experi- 
mental as regards normal biosynthesis bas 
been queried!* and therefore the problem has been 
investigated in human bone marrow cultures a$ the 
cellular level. The results in six experiments indicated 
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. that in this system both adenine carbon-14. and 


formate carbon-l4 uptake were depressed to about 
the same extent by 1,000 rads of X-rays tn vitro: | 
adenine carbon-14 uptake by 68 + 18 per cent, and 
formate oarbon-l& uptake by 66 + 17 per cent. 

Oomparison of the timing of the deoxyribonucleic 
acid synthetic period in the cell cycle using adenine 
carbon-14 or formate ocarbon-14 indicated that 
formate carbon-14 is utilized simultaneously with 
adenine for deoxyribonucleio acid biosynthesis during 
the approximately 12-hr. synthetic period. -No 
indication was found for the existence of a pre- 
synthetic accumulation of low molecular weight 
precursors using formate carbon-14. 

These results fail to indicate that irradiation would 
interfere with any particular step in synthesis of 
deoxyribonucleic acid. Inhibition appears to be the 
result of interference with some other mechanisms 


-in the ocell than the actual process of synthesis of 


deoxyribonucleic acid, as has been indicated by other 
studies! 14, 


L. Q. LAzrHA 
Radiobiology Laboratory, 
Department of Radiotherapy, 
ord. 
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Relation between Ribonuclease Activity and 
Ribonuclelc Acid Content 

THs penetration of ribonuclease into ascites tumour 
and bone marrow oells has been described else- 
where!. It was shown that the biochemical effects 
induced in different types of cells by the enxyme 
seems to depend on the original level of ribonuclease 
in these cells. Landschits ascites tumour oellg, whioh 
are very poor in ribonuclease as compared with bone 
marrow cells, are very much more sensitive to ite 
action+*. These observations, together with the fact 
that the bone marrow oells, although they are richer m 
ribonuclease, are poorer in ribonucleic acid, have led 
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us to determine the normal level of ribonuclease in 
different organs of normal animals, and to attempt to 
find if there is a relationship between the content of 
ribonuclease and that of ribonucleic acid in normal 
and cancerous tissues. 

In the present work, organs are withdrawn 
immediately after killing the animals (mice or rete). 
They are thoroughly washed and minced in ioed 
physiological serum, then i An aliquot 
is withdrawn for determinations of ribonucleic acid, 
deoxyribonucleic acid and protein, while another is 
extracted with 0-15 N sulphuric acid (final concentra- 
tion) for 1 hr. 

The first aliquot is extracted with 5 per oent 
perchloric acid and washed 10-12 times with 
ethanol/ether mixtures of i ing ether content. 
The dried sediment is hydrolysed m 10 per cent 
trichloracetio acid following the procedure of 
Sohneider* or hydrolysed following the procedure 
of Schmidt—-Tannhausert using 0-1 N (instead of 
normal) sodium hydroxide. Oontent of ribonucleic 
acid and of deoxyribonucleic acid are then estimated 
by the orcinol and diphenylamine methods respect- 
ively or by measurement of ultra-violet absorption. 
Both procedures lead to similar results. The protem 
determinations are carried on the insoluble residues 
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also performed, and the centrifuged 
for determinations of ribonuclease. A sample of this 
extract is incubated at 25* O. in presence of poly- 
merixed yeast ribonucleic acid, prepared by the 
method of Kay et al. and dissolved in 0-2 M acetate 
buffer of pH 5. 

Samples are taken at 2, 15 and 80 min. and pre- 
ciprtated with an ioed ethanol/perohlorio acid mix- 
ture. After 15 min., the suspension is centrifuged, and 
the supernatant is analysed for nualeotide content by 
means of a Beckman ultra-violet spectro 
The 


experimenta 
two mice and one rat). The ribonuclease/protein and 
ribonucleic acid/protein ratios for eleven organs are 
The results show that there is a significant oorrela- 
tion between content of ribonuclease and of ribo- 
nuoleic acid for normal organs (signi of the 
regression line: t = 5-35, P «Q0.001). This rela- 
tionship is an indication of the possible importance 
of the nucleolytic enzyme content for cellular meta- 
bolism, as already suggested by Roth’. The import- 
ance of the nuoleolytio enzyme content in ribonucleic 
acid metabolism is now being tested with radioactive 
purine and pyrimidme precursors. ing to the 
hypothesis of Brachet? and Casperason’ of a relation 
between ribonucleic acid and protein synthesis, it is 
conceivable that the nucleolytio enxyme-level in 
different tissues mighb be the for the 
growth and the differentiation of the cells. In this 
respect, i$ should be noted that the mouse Landschütz 
ascites tumour occupies a very peculiar place in the 
graph: experiments are in progress to determine 
whether this is particular to that type of tumour 
or is a general characteristic of cancer tissues. 
Differences between the level of activity of enzymes 
of normal and cancerous tissues have recently been 
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1. Variation of rbonnelease/pro 
tain railo for different timmues of the 


H, heart; M, musoleo; B, brain; L, ling: T, testis; B, blood ; 
X, kidney; L.V., liver; I, intestine; S, spleen; BAT., bone 
Marrow ; , Landshits tes 


noted by Lewin!^ for xanthinoxidase and by de 
Lamireande" for different purino metabolixng 


enzymes, 

Note added wm proof. A recent publication by 
8. Brody (Biochem. Biophys. Acta, 24, 502; 1957) 
shows the existence of & similar correlation between 
ribonucleic acid and ribonuclease activities during the 
development of the human placenta. 


Université Libre de . 
June 24. 
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Surface Alteration and the Agglutinability 

of Red Cells 

Ix the course of a study of the effects of formalin 
on red cells is was noted that formalin was capable 
of completely inhibiting the agglutinability of red 
cells by antisera without destroying the antigens of 
the cells. 

Initially, the effect of concentration of formalin 
and length of treatment on the stability of red cells 
was examined. Various dilutions of formalin were 
made up in buffered saline and the solutions were 
adjusted to pH 7-8. Five per cent suspensions of 
washed human red cells were made. in the formalin 
dilutions and stood for varying lengths of time at 
25*O. The mixtures were centrifuged, and the 
formalin-treated red oells were’ washed four times 
with buffered saline (pH 7:3). It was observed that 
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AFTER 24 HR. TRNATAENT WIH POKMALIN 
Oonen. of Dilutons of sers 
form 1:23 1:4 1:8 1:16 1.8% 1:64 1.128 1:256 1:512 
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with short periods of standing in formalin there was 
some hsmolysis on washing of the treated red celle, 


by mixing dilutions of antisera with equal 
volumes of a 2 per cent cell suspension, incubating 
ab 37° C. for 80 min, centrifuging the mixture and 

piss ais canat. i A cp ies 
tube. The agglutinin titres observed with anti-A sera 
and type A red ocells treated with various concentra- 
tions of formalin for 24 hr. at 25° O. are given in Table 
1. It is observed that the lower concentrations of form- 
alm decrease the agglutinability of the red cells while 
the higher concentrations suppress ib. In view of 
these results treatment of red cells with 20 par cent 
formalin for 24 hr. at 25? O0. was adopted as. the 
standard treatment procedure m the work to be 
discussed. 

The Ooombs test was negative with formalin- 
treated red cells, aa were to effect aggluting- 
tion by the addition of anti-rabbit globulin serum 
to the cells sensitized with Coombs serum or by 
the Coombs ‘build up’ technique’. Serum was ab- 
sorbed by mixing one volume of packed red cells 
with one volume of serum at room temperature for 
15 mm. The results of an absorption experiment 
with type A red cells and anti-A serum are given in 
Table 2. It is observed that formalin-treated red 
cells removed the agglutinin. It was thought that 
formal-treated red cels may in some way be 
removing the agglutinins non ; however, 
this was ruled out by noting that type B formalin- 
anti-A sera (Table 2) and that type A formalin- 
treated red cells did not remove anti-B agglutinins. 
When the formalin-treated red cells that were used 
in the absorption. experiment were thoroughly washed, 
mixed with an volume of buffered saline and 
heated at 56°C. for 15 min., the specific agglutinin 
was eluted. 

Experiments were carried out with type B, RA (D), 
and with periodate-treated ocells? with identical 
resulta. Periodate ions render red cells panagglutin- 
able and ta were carried oub with red cells 
treated with formalin before and after periodate 
treatment, 


Table 2 ABSOEPTION OF ÀNTI-A SERUM BY MORMAL AND FORMALIN- 
í TERATED RID CELLA P 


Dfhriuons of sera 
1:4 1.8 1:16 1:32 1:64 1:128 1:256 1.512 


4 4 4 4 4 4 3 0 
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These results indicate that formalin acta m some 
manner on the surface of the red cell so as to inhibit 
the ability of the cells to be agglutinated, without 
having any apparent effect on the antigens that have 
been studied thus far. The mode of action of formalin 
in causing this effect is not known at present. The 
resulta suggest that in studying substances that are 
being tested for their effect on the antigens of red 
cells it is nob sufficient to see whether or not such 
substances inhibit the ination of red cells. The 
destruction of the ability of the red cells to be 
agglutmated by their specific antisera may be due, 
as is the case here, to an alteration of the surface of 
the cell even though the antigen is not affected. 

Recently a number of pepera'^ have appeared 
describing red cells which are type A but which are 
weakly agglutinable or not agglutinated by anti-A 
sera. Red cella behaving in this manner have been 
assigned to a number of different new sub-groups of 
A, end the occurrence of such of rad oells is 
thought to be genetically controlled by a modifying 


“gene. In one instance this property was noted to 


develop in the course of & disease. In view of the 
observations noted with formalin-treated red oells 
it is suggested that in some cases this behaviour 
of red cells may not be due to genetic differences 
but that this may be aoquired due 
*o some alteration to the red cell surface in vivo. 
It would appear. possible that changes in the surface 
of the red cells # vivo may alter the reaction with 
antisera. It has been noted that the surfaces of red 
cells treated with formalin when observed under the 
electron microscope! resemble those of oells from 
patients with diseases such as aoquired hsmoolytio 
anemia in which in the surface of the red cells 
are thought to occur. Ib would be interesting to test 
the agglutinability of an individual's red cella over a 
period of time in health and during the course of 
various diseases to see if any change occurs. The de- 
tection of such changes, if they do indeed occur, may 
be of value in the diagnosis of and followmg the 
course of certain diseases. 

This im igation was supported by a grant 
(H-1976) from the National Heart Institute, National 
Institutes of Health. 

Murwinx Moskowirz 
SAUL CABB . 


Department of Biological Sciences, 
Purdue University, 
Lafayette, Indians. _ 
1 Coombs, E. R. A., e el., Brit. J. Bap. Pathol, 33, 196 (1961). 
* Moakowitz, M., and Treffers, H. P., Soience, 111, 717 (1060). 
* Wiener, A. 8 , and Gordon, H. B., Brit. J. Haem., 8, 805 (1056) 
* Yan Loghem, J. J., ¢ al., Vos Serquinis, $, 16 (1057). 
! Wetnee, W., ot al., Ves Senquimis, 8, 25 (1057) 
* Sundharagtati, B., and Wright, O. A., J. Ota. Invest., 38, 070 (1953). 


Intracellular Distribution of Catechol- 
amines in the Brain 

A SURVEY of animal tissues carried out in this 
Laboratory! has shown that 8-hydroxytyramine is 
found more consistently and in higher concentration 
in the brain than in & number of other tissues. We 
have now studied the intracellular distribution of 
adrenaline, noradrenaline and 8-hydroxytyramine in 
the brain stem of the rabbit. 

The tissue, homogenized in a solution of 10 per cant 
sucroso and 0-1 per cent sodium ethylenediamine- 
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in an angle head at 300g for 5 min. ; 
chondrial fraction, obtained by centrifuging at 
10,000g for 20 min.; (8) a microsome fraction, 
obtained by adjusting the supernatant to pH 65.5 
and afterwards centrifuging at 10,000g for 15 min. ; 
and (4) the final supernatant fraction. All fractions 
were extracted with 0-1 N hydrochlorio acid (final 
concentration). From these extracts oatechols were 
isolated by adsorption on columns of alumina, further 
fractionated by chromatography on cation exchange 
resins and estimated fluorimetrically, as outlined in 
previous publications} +t. 

A representative result is shown m Table 1. 
Catecholamines were about equally divided between 
mitochondrial and supernatant fractions; the 
smaller amounts found: the coarse and microsome 
fractians were probably due to their contamination 
with the other two fractions. The total of the four 
intracellular fractions tallies well with the amounta 
found in the unfractionated homogenate. It is 
interesting to note that the three catecholamines 
occur in similar proportions in the different fractions. 
Whereas Montagu! found 3,4-dihydroxyphenyl- 
alanine in human brain, measurable amounts were 
not encountered in our analyses. 

In the experiments described the rabbits were 
mjected with iproniazid 1 hr. before death (100 mgm./ 
kgm., intraperitoneally). The enzymio breakdown of 
catecholamines ing fractionation, which is con- 
siderable otherwise, is thereby effectively inhibited. 

H. Wur-MALHHRBH 
A. D. Bown 
Research, Laboratory, 
Runwell Hospital, 
Wickford, Essex. 
July 12. 
1 Montagu, K. A., Nature, 180, 244 (1957). 


3 Weil-Malharbe, H , and Bone, A. D., J. Glin, Peth., 10, 138 (1957), 
Biochem. J., 67, 05 (1967). 


Sodium Salt of the Directly Reacting 
Bile Pigment 


Tum composition of the bile pigment which shows 
direct van den Bergh reaction has been elucidated in 
recent studies!*. This pi is oonsidered to be 
eesantially a mixture of soluble salts of bilirubinyl- 
bts(8-p-glucosiduronic) and bilirubinyl-mono(8-p-glu- 
cosiduronic) acids. The preparation of the insoluble 
lead salt of the first of these acids has been reported in 
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possible a concentration of the pigment from aqueous 
alcoholic solutions of rough material. 

Without decomposition, the lead salt of this pig- 
meni is insoluble in all solvente. For the preeent 
work a soluble pigment was obtained from ita lead 
salt by conversion with cation exchanger (form- 
aldehydic resin from phenolsulphonic and B-naphtha- 
lenesulphonio acids ‘Katex FN’) in Nat oyole. This 
conversion was carried out without considerable 
decomposition, provided that no stronger acid, and 
especially no traces of alkalinity, are released from 
the ream. Such a conversion of salta with low solu- 
bility &o soluble ones by means of cation exchanger 
has already been described’. In this case it was 
carried out by shaking a thick suspension of lead salt 
with & glurry of cation exchanger for about j hr. in 
an evacuated centmfuge tube. Usually about 1 ml. 
(= 0-4 gm.) of the ream is sufficient for 20 mgm. of 
bilirubin contained in the suspension. After removing 
the resin by centrifugation, the clear supernatant is 
quickly dried 1n vacuo. 

The resulting amorphous material is collected in 
the form of dark-brown lamelle, freely soluble in 
water, relatively soluble in methanol, lees soluble in 
ethanol, insoluble in chloroform, ether and acetone. 
Colloidal particles of the lead salt which escaped 
conversion often become suspended owing to the 
high peptization ies of the pigment solution. 
Theee residues oan removed by precipitation or 
re-extraction with methanol. The resulting material 
gave by analysis 62 per cent pigments (bilirubm + 
biliverdin—855 per cant bilirubin), 28 per oent gluc- 
uronic acid, calculated on the weight basis as 
glucurone. ‘Theoretically, the disodium salt of 
i ide should yield 59-5 per cent pigment and 
85-9 per cent giucuronio acid (on the above-mentioned 


but on a larger goale (silioone-treated kieselguhr was 
generously given by Dr. G. H. Lathe of London). 
Instead of phosphate buffer in the system B* a 0-02-M 
acetate buffer of pH 5-6 was used in order to allow 
further precipitation of the lead salt from the meth- 
anolic eluate of a corresponding segment. Gluouronio 
acid was always detected although in quantities not 
identical with theoretical ones. 

The assumption of a glucuronide character of this 
Pigment is now by the recent biosynthetic 

i of Carbone and Grodaky*, Lathe and 
Walker’ and Schmid’. 
Ep. TALAFANT 
Depertment of Medical Chemistry, 
Masaryk University, 
Brno. 

an gea Tubing. Ea edens mme 
urit Bs Sokweis. Med. TVsokr., 88, 776 (1960) ; Sclenos, 194, 76 
2 Talafani, H., Ces. Láb. Oes., 08, 702 (1060); Natures, 178, 312 

(1966); Chem. Listy, b0, 1329 (1060). 

bip HL, Chem. Lixy, 48, 1700 (1064) ; Ons. Lé, Ces (in the 
! Cowgill, B. W., Biockwn. Diopkys. Acta, 16, 618 (1955). 
* Cola, P; S; Tatho, G. HL, and Billing, Barbara H., Bioakem. J., 57, 
1! Billing, Barbara H., J. Oin. Pathol., 8, 126 (1985). 
* Carbono, J. V., and Grodaky, G. AL, Pros, Soc. Exp Biol. Med., 94, 


*Laihe, G. H., and Walker, AL, Biochem. J., 67, 9P (1057). 
^ Schmid, R. In Brown, A. X., and Zuelzer, W. W , J. Dis. Oküéren. 
$3, (1957). 
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Selenomethionine in Enzymatic 


Transmethylations 

Iw the past, biological interest in selenium has 
been centred around ite toxio role as the cause of 
‘alkali disease’ and ‘blind staggers’! and as a source 
of industrial poisoning’. However, recent develop- 
menta suggest a more important role for this element. 
Thus, it has been shown that selenium is an essential 
trace element for the rat! and is stimulatory, if not 
essential, for the growth of certain plants‘. While 
inorganic selenium are active in these 
ee 
compounds are converted biologically into- organic 


The structure of the essential selenium 
compound or compounds, therefore, remains to be 
established. 


These results have stimulated interest in the meta- 
bolio role of gelenomethionine. This analogue has 
been shown to exponential growth of a 
methionine-requiring E. cols mutant, growth con- 
tinuing for as long as one hundred generations on & 
methionine-free medium containing selenomethionine. 
Furthermore, micro-organisms grown under these 
conditions are capable of adaptive enzyme forma- 
tion**. These results are of significance in 
that they demonstrate that proteins in which meth- 
ionine is replaced by ita selenium analogue have 
retained their functional integrity. 

In the light of these findings, it was considered of 
interest to investigate the ability of selanomethionine 
to replace methionine in a biological reaction in which 
the sulphur atom of this amino-acid is functionally 


enzymatic activation resulting in the formation of 
B-adenosylmethionine is & uisite for the 
enxymatio transfer of the methyl group of methionine. 
B-adenosylmethionine can act as a methyl donor to & 


suitable methyl acceptor in the presence of specific - 


methylpherases’. . I5 may be recalled that an 
essential feature in the activation reaction is the 
conversion of the sulphur atom from a thioethor to a 
ir cedes configuration. 

When selenomethionine was incubated with meth- 
ionine-activating enzyme prepared from rabbit 
liver’ or yeast", ib was utilized ag well as or better 
than methionine. Fig. 1 shows the results of an 


und which, because 
of ita cationic nature, is not adsorbed on “Dowex- VOL 
It can be seen that, in fact, selenomethionine is a 
better substrate for the yeast-activating enzyme than 


the natural sulphur 
To test the ability of Iselanomethionine 


Be-adenosy 
to serve as methyl donor, the adenogyl compound 


the sulphate salt and afterwards incubated with 
guanidoacetic acid in the presence of pig-liver creatine 
meihylpherase*. It was found that 0-28 umole of 

ionine supported formation of 
0-21 umole of creatine by transmethylation while a 
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Fig. 1. ete Mena Se Te ee of 05ml: 
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, PH 76, 75 E 
Aulo chloride, 160 les ; chloride, 1 
in , neutralized with í 
12 moles; reduced glutathione, with potassium 
hydroxide, 5 mmoles; substrate as indicated; an exoesm of 
yeast tame; 90 micrograms of methionine 
acti purified 250-fold from an extract of baker's 
yeast (ref. 11). Incubation was for 30 min. at 37°. The reaction 
was by addition of perehlorio acid and aliquots of the 
protein-free IE Lor of ) 
o phosphate (triangles compound (cirelea 
(ref. 10). A oon was run without substrate and the 
control value sub from the The stolohlo- 


tracted 
metry of the reaction requires the mtneralirat! 
of phosphate for each mole of &denogy! compound formed 


control of 0-823 umole of authentic B-adenosyl- 
methionine gave a quantitative yield of creatine. 


The experiments re- 
ported here emphasize the ability of selanamethionine 
to replace its natural sulphur analogue as a substrate 
in two enzymatic reactions involved in biological 
tranamethylation. Although in one instance it has 
been found that selenomsthionine competes with its 
sulphur analogue’, it may be postulated on the basis 
af the present evidence that the ability of seleni- 
ferous compounds to replace their sulphur-containing 
analogues is rather widespread. 

We wish to thank Dr. Dean Cowie for use of a 
Manuscript peior to publication and for the gift of a 
sample of selenome&hionine which was originally 
synthesized by Dr. Alex Schrift. 

B. Harnvay Mopp 
G. L. OANTONI 
Laboratory of Cellular Pharmacology, 
National Institute of Mental Health, 
Bethesda, Maryland. Oct. 4. 
duce “Traco Hlemenis in Human and Animal Nutri- 
nsu rM New York, 1956). 
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. Lactic Acid Formation and Carbon Dioxide 
Fixation 

Ix an investigation, first into the composition of 
the internal atmosphere of successively lower regions 
of the plant body of Equisetum limosum, and secondly 
into the respiratory metabolism of the perennating 
rhizomes of this plant, a very interesting relationship 
between lactio acid formation and carbon dioxide 
fixation has 

The plants studied grew in standing water, 1-1-5 m. 
the bottom mud to & depth of up to 20 am. This 
constituted a very anserobic environment. 
The internal a of the rhizome was rich in 
carbon dioxide and low in oxygen, the carbon dioxide 
concentration ranging between 5 and 8 per cent and 
the oxygen concentration between 2 and 8 per cent. 

The rate of respiration of internodes of rhizome 
tiggue was studied over a three-day period in various 
concentrations of cerbon dioxide with an oxygen 
tension generally flxed at 5 per cent. Respiration 
was also studied in air and nitrogen. After the three- 
day period of respiration, the organic acids, «-keto 
acids and aloohol-soluble sugars were extracted 
from the tissue, separated chromatographioally and 
estimated. 


In Table 1 the amounts of lactic acid present in 
tissue allowed to respire in the dark at 25°C. under 
various gaseous conditions are given, together with 
the respiratory quotients obtained over the three-day 
respiratory period. It will be seen that a trace of 
lactic acid was present after respiration in & mixture 
of 2:5 per cent carbon dioxide and 5 per cent oxygen. 
No lactic acid was found in material allowed to respire 
in gas mixtures containing 8-12 per cent carbon 
dioxide with 5 per oent oxygen, nor in a mixture of 
20 per cent oxygen and 8 cent carbon dioxide. 

The presence of a lactic was demon- 
strated in & particulate suspension prepared according 
to the method of Davis". 

The low respiratory quotients given by ‘issues in 
Gee ee a ee 
dioxide fixation may well have been occurring. This 
was investigated by making an autoradiograph of a 
chromatogram of the organic acids extracted from 
tissue that had been allowed to respire for 12 hr. m 
a mixture of 5 per oent oxygon and 7 per cent carbon 
dioxide containing a very small fraction carbon-14 
labelled carbon dioxide. The autoradiograph gave a 
clear indication of carbon dioxide fixation, as there 
was labelling in malic, citric and succinic acids and in 
two unknown acids, one of which was tentatively 
identified as B-hydroxy butyric acid. 

Thus the presence of lactic acid has been demon- 
strated only in tissues where it seamed unlikely that 
carbon dioxide fixation had occurred. 


Table 1. Eusrmatory QUOTINNTS AXD Laomio ACID OONTANT 
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Carbon dioxide fixation, whether by the malio 


Wood?! and Utter* depends upon the f-carboxylation 
of pyruvic acid. It may well be, therefore, that where 
carbon dioxide fhration occurs there is a competi- 
tion for pyruvic acid, by the processes of lactic 
acid formation and carbon dioxide fixation. There is, 
however, a second possibility, for Ochoa et al.* have 
demonstrated a coupled proces of lactic acid oxide- 
tion and carbon dioxide fixation in pigeon-liver 
extracts. 


Mnt 
Malate + TPNox. x—- Pyruvate + CO, TPN red. 
Mallo enx. 


—— 
mn 
Lactic dehyd. 


Mnt TPN 
Sum. Malate — Lactate + CO, 
Korkes e£ al.‘ have demonstrated an essentially 
similar DPN speciflo malo enryme[lactio dehydro- 
genase system in Lactobacillus arabinosus. 
row ecology of such a plant as Equisetum, it 
would plainly be of value if ib posseased a mechanigm 
whereby the two processes of lactic acjd formation 
and carbon dioxide fixation competed for 
acid. It would be equally important if there existed 
a TPN- or DPN-linked dismutation between malio 
acid and pyruvio acid through the combined action 
of the malic enzyme and the lactic dehydrogenase 
system. The fixation of respiratory carbon dioxide 
conserves the carbon of the rhizome, maintaining the 
levels of the organic acids, and if, as suggested, the 
process is linked to lactic acid oxidation, it would 
prevent the build-up of that fermentation product. 
This work, which was carried out in the Depart- 
ment of Botany, University of Liverpool, under the 
supervision of Mr. D. A. Coult, will be reported in 
fall elsewhere. It is a pleasure to acknowledge my 
indebtedness to Mr. D. A. Coult and Prof. N. A. 
Burges for their interest in this work and to Dr. W. O. 
James of the Department of Botany, University of 
Oxford, for his interest and kindness in giving me 
the facilities of his laboratory in which to learn the 
necessary chromatographic techniques. I am grateful 
to the Department of Scientiflo and Industrial 
Research for financial assistance. 
D. A. BARSHB 
Radiobiological Research Unit, 


Pyruvate + TEN red: Lactate + TPNox. 


_ Atomic Energy Research Establishment, 


1 Davis, D. D., J. Bap. Bat., 4, 178 (1963). 
*Oonn, H. Vennesland, B., and Kraemer, L., M., Arch. Biochem., 
#7, 170 (1949). 
5 Wood, IL G., Boc. Hxp. Biol. BRympostum, §, 9 (1951). 
* Utter, M. F., J. Biol. Chem., 188, 847 (1961). 
* Ochoa, 8., Mahler, AE, and Kornberg, A., J. Biol, Oken., 124, 
* Korkes, 8., del Campillo, À., and Ochoa, 8., J. Biol. Chem., 187, 801 


(1980). 


Narcotic Acti of Optical Enantiomorphs 


ethylpentynol 
Tx optical resolution of dI-3-methylpent-1-yn-8-01 
was achieved for the first time by one of us' some 
two years ago, and it seamed of interest to determine 
Wrote: the raros agdvi ol 1a Dus aH DUM 
differed, in spite of the contrary finding in 
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barbrturio acid series. The criterion 
. Of narcosis waa abolition of the 
righting reflex in female mioe. 
Racemic methylpentynol and rte 
(+)-enantiomorph' were adminis- 
tered orally to groups of thirty-five 
Taice at two dose-levels (506 and 


were compared 
Hs De QE ahowed sixteen 
aid three animals narootized oom- 
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Table 1. HFFEOT OF METHYLENE BLUR OX THE BODY AND ORGAN Wages OF ADULT MALA 


20+10 
590420 0 | 18410 


+. AND Fuwale Mice 








310 4-17:8 
170411 2 











pated with seventeen and three for 
*(+)-methylpentynol on the two 
doses. A somewhat impure sample 
f (—)-methylpentynol showed a 
alight diminution in activity in a 
group of fifteen mice, which was 
not significant in view of the above 
result 


A contemplated extension of the 
work to oertain optically active 
estera of methylpentynol was there- 
fore abandoned. 

Tb is of interest to note that the 
dl-hydrogen phthalate, prepared in 
the course of the above work, was 
completely without effect, presum- 
ably owing to the very slow rate 
of h: lysis tn tivo. 

e wish to thank Mrs. I. M. Weaver for the 
biological work involved. 


J. R. Horman 


13 Scotts Avenue, 
Sunbury-on-Thames. 


P. G. MARSHALL 


British Schering Research Institute, 
Brook Lane, 
Alderley Edge, Cheshire. 
July 2. 


1 Hickman and Kenyon, J. Chem. Soc , 2051 (1965). 


Effects of Methylene Blue added to a 
Low Fat Diet In the Mouse 


Dax and co-workers! have studied the effect of 
methylene blue added to various diets in the rat, 
and suggested that the drug can perform some of 
the functions of vitamm E. Dealing with young 
rata, they described an inhibition of growth; but 
no organ appeared to be especially affected. 

We studied, in the mouse, the effect of the addition 
of methylene blue to a synthetic diet with a low fat 
content. 


The composition of the diet was : oomplex-B free 


oasein, 20 per cent; sucrose, 74-5 per cent; salt mix- 
ture, 5 per cent! ; ‘Vitamins® and 0-5 per cent arachis 
oil. The a-tocopherol content was 150 mgm. per kgm. 
of diet. The methylene blue concentration was 0-126 
per cent. The food was stored at 0° O 

The mice were from the colony a+ the Faculdade de 
Medicina de B&o Paulo. Both food and water were 
changed daily and given ad libitum. The animals 
were killed after 80 days. They were immediately 
dissected and the organs weighed on & torsion balance 
to the nearest 0:2 mgm. Groups of ten or more 
animals were used. 





lis No. of animals in group Body-weight Spleen 








f Mean final weight in gm, + 8.H. of mean (Va) 
t Mean initial weight m gm. 
§ Mean weight in mgm. per 100 gm. of body weight + 8.H. of mean, 


Table 2. HrFFBOT OF METHYLENZS BLUE ON BODY AND ORGAN WEIGHTS or MALE MIOR 


WITH AK IWTTLAL WRIGHT OF 14 Gx. 














t, t, $, As ın Table L 


In both sexes the body-weight was not affected 
when, the initial weight was abouts 20 gm., but the 
Spleen became very heavy. This is more evident in 
the male, in which this organ is normally lighter than 
in the female (Table 1). 

There was & reduction in the growth-rate of the 
males with an initial weight of 14 gm., but the effect 
of the drug on the spleen was the same (Table 2). 

In the males of both there was a reduction 
in the weigh’ of the semmal vesicles (Tables 1 and 2). 
It is obvious from the results of the heavier ' 


^ that this effect is not related to any inhibition of 


Theee effects seam to be restricted to the mouse. 
We were unable to detect them in the rat or the 
guinea pig even though there is & distinct change in 
the colour of the 

The animals were active and healthy during the 
experment. There were no indications of infection 
due to the blockage of the spleen. 

We have nob studied systematically the vaginal 
smears of the female group. . 
In castrated male mice methylene blue does not 
change the effect of the testosterone propionate on the 
seminal vesicles. These resulte suggest further study 
of the action of the drug on the testicular and hypo- 
physeal functions of the mouse before any definite 

conclusion can be reached. 

I acknowledge the technical aasistance of Mina A. 

i and Miss M. A. de Oliveira and the Conselho 
Nacional de Pesquisas for partial support. 
A. Fasur* 


Universidade de Sto Paulo, 
BS&o Paulo, Brasil 
* Present address: Pharmacological Laboratory, University of 


Edinburgh. 

1 Dem, H., Pharmacol. Res., 9, 1 (1967). 

* Phillips, R. H., and Hart, H. B., J. Biel. Chem., 109, 657 (1935). 

1 Fajer, A., Oria, H., and Oarnelro, H. B., O. Heapttal, #8, 548 (1055). 
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Positive Material in the Pituitary of the 
Parrot Fish, Pseudoscarus guacamala 


Duazrwa the course of mvestigations into the 
histochemustry of fish pituitaries, the distribution of 
periodic acid—Schiff positive material! was noted in 
the parrot fish, Pseudoscarus guacamaia. Whereas 
in mammalian pituitaries periodio acid—Schiff positive 
material is associated only with basophils (aniine- 
blue positive after Heidenhain’s ‘Azan’ procedure), 
namely, the gonadotrophs and thryotrophs*, m 
Poeeudoscarus the mid-glandular region of the adeno- 
hypophysis has two types of acidophils, one of which 
18 strongly and uniformly periodic acid—Schiff positive 


and the other negative. This large polygonaly shaped _ 


periodic acid—Behiff positive acidophil of Pseudoscarus 
stains a deep orange after the Gomori aldehyde- 
fuchsin orange G method for the demonstration of 
neurosecretory material and is carminophilic after 
treatment with Heidenhain’s ‘Azan’ stain. In 
addition to this type of cell, two types of basophils 
are present in the mid-glandular region which are 
periodic acid-Schiff positive as in mammals and 
other teleost fish. Furthermore, although some of 
the periodico acid-Schiff positive basophils stained 
selectively after aldehyde—fuchsin as in other teleosts’, 
the periodic acid-Schiff positive acidophil gave a 
negativo aldehyde-fuchsin reaction. It would 
appear, then, that in this fish, unlike mammals, a 
carbohydrate containing hormone is possibly pro- 
duced by cells which are ‘acidophilic’ after application 
of the conventional staining procedures. 
Neurosecretory material in the neurohypophysis 
of Pseudoscarus gives a very positive reaction after 
aldehyde-fuchain treatment. However, this neuro- 
secretory material is not periodic &aid-Sohiff positive, 


This appears to conform with observations made on. 


the neurohypophysis of other species of fish in which 
there is little or no carbohydrate-containing material 
that can be identified with the mneurosecretion. 
Schiebler+, however, reporta periodic acid—Schiff 
positive material having the same locahration as 
Gomori neurosecretory substance in the pike (Besos 
luctus), and has suggested that neurosecretion is 
probably a complex of glycolipoprotein. Observa- 
tions made on the neurosecretory substance of 
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2. Mine de iri section to that of Fig 1 after periodio aqd- 
thet only the A1 acidophils are positive 
, Deurohypophyme 


Pseudoscarus and some other teleosta have given 
resulta which are more in accord with those of Howe 
and Pearse’, who regard the neurosecretory substance 
as not containing lipid or carbohydrate material and 
being protein or polypeptide in character. 


A. J. Marry 
Department of Zoology, 
University of Nottmgham. 
1 Pearse, A. G. H., “Histochemistry” (Churchill, London, 1083). 


, Pearse, A. G. E., Ciba Colloquia, 4, 1 (1962). 
Io Na and Afatty, A. J., Quert. J. Micro. Soi., 96, 


1 Sehiebler, T. IL, deta Anat., 15, 303 (1082). 
* Howe, À., and Pearse, A. G. IL, J. Histochem. and Oytochem., 4, 561 


Soil Transmission of Beet Ringspot Virus to 
Peach (Prunus persica) 


ALTHOUGH few plant viruses are known to be goil- 
borne, recent studies have shown that such viruses 
are present in many localities in eastern Scotland), 
and it was suggested that they are probably mush 
more generally distributed than has hitherto bean 
suspected. The soil-borne viruses found in Scotland 
appear to have a very wide host-range, and one of 
them, beet ringspot virus, has been wolated from 
many species of herbaceous plants, moluding sugar 
beet, potato, turnip, wheat, oat, strawberry and 
many weeds’. The results reported below show that 
this virus is also soil-borne to peach, a woody species, 
and that the virus can be readily transmitted by 
MP E inocul&tion from peach to herbaceous 
planta. 

In April 1956, twenty-five seedlings were 
planted in pots of soil which was collected from a 
fleld where beet virus occurred: the pote 
were kept in an inseot-free glasshouse. Symptoms 
first appeared on seven plants m April 1957, when 
the dormant buds started to grow. However, one 
out of fifteen seedimgs planted in similar sou in April 
1957 showed symptoms within four weeks. Usually 
only &a proportion of the buds on each diseased plant 
produced symptom-bearmg leaves. These leaves had 
yellow blotches centred on the leaf midrib or lateral 
veins and often extending along them. Circular 
translucent areas also appeared in the laminas of 
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some leaves as they unfolded and these later broke 
away from the expanding leaf blades, beoame brown 
and fell out, leaving ‘ahot-holes’. Most of the diseased 
shoots grew only slowly. 

Viruses, afterwards identified as beet ringspot 
Min RAE pass al euer teats in White Burley 

by serological toste?, were readily isolated 
ius Mn diay KIT ee on 
of leaf extracts to Ohsnopodéum amaranticolor Ooste 
and Reyn, Petunia hybrida Vilm. and cucumber 
planta: the symptoms in these hosts were typical 
of beet + virus. The numbers of local lesions 
produced by leaf extracts from different psach planta 
were 100-212 and 27-160 per inoculated leaf of 
CO. amaranticolor and P. hybrida respectively. Beet 
rmgspot virus was isolated only from leaves with 
toms: no virus was detected by inoculations 
from the eighteen plante that did nob show symptoms 
or from control plants grown for she game period in 
steam-sterilized potting compost. 

The symptoms in peach seem very like those caused 
by peach yellow bud mosaic virus in California‘. This 
virus has also been transmitted by mechanical in- 
oculation to plants of other species’, and there is 
evidence that it also is soil-borne*. It therefore 
seams possible that beet ringspot and peach yellow 
bud mosaio are the same or closely related viruses. 

Tomato black ring’ and potato bouquet! are two 
other viruses which seemed to have properties similar 
to those of beet ringspot virus, and I have 
shown that there is & relationship between tham. As 
these viruses have bean found in England, Germany 
and Scotland, respectively, there is now good evidence 
that viruses of this type are fairly widely distributed. 

This is thought to be the first record for western 
Europe of the natural mode of transmission of a 
virus im a fruit-tree species. 

B. D. HARRBIBON 


Scottish Horticultural Research Institute, 


! Yarwood, 0. M., and Thomas, H. H., Pkyopeth., 44, 511 (1954). 
* Wagnon, H. K., and Breeoe, J. R., Pkytopeth., 45, 006 (1055). 
' B&mith, K. M., Parasitol., 7. 126 (1946). 


* Kohler, B., Phytopath. S., 19, 194 (1953). 


Blindness in Early Summer Cauliflower 


Wrssoson e£ al.) distinguished two forms of blind- 
nes in cauliflowers, namely, common blindness, where 
there is a sudden transition from normal development 
to complete blindness, and ‘whiptail’ (not due to 
molybdenum deficiency), where the leaves are mal. 
formed and small swollen ‘stem organs’ are produced 
in the centre of the plant. These workers 
that both forms of blindness may be caused by & 
period of low temperature during the early stages 
of growth. A similar suggestion has been made by 
Smith’. Recently, Mounsey-Wood? found that blind- 
nesa was associated with frost during the early 
growth of the crop, and suggested that low tem- 
perature when the seedlings were ab a certain stage 
of development was likely to cause blmdness. 
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is beromtegn of planta with bindnost re 
percentage of plants wi en DIDA rsen 
was significantly greater (P < 0-01) than 


from this treat- 
from the other 


Evidence supporting this hypothesis has now been 
obtained at this Station. 

Seed of the cauliflower variety Finneys 110, which 
is not normally susceptible +o blindness, waa sown 
on January 24. At different stages of growth, batches 
of thirby one lants were subjected to & temperature 
of 83 + 2^F for a period of fourteen days in & 
refrigerated cabinet which was illuminated artificially 
ab an intensity of approximately 200 fb.-candles for 
the natural day-length. Except during the oold 
treatment period the plants were grown under 
conditions where the temperature did not fall below 
45° F., until they were planted in the field on April 9. 
As a precaution, the plante were watered with sodium 
molybdate solution +o preven’ blindness from being 
caused by a deficiency of molybdenum‘. 

The results obtained under the conditions of this 
experiment indicate that plants of this variety were 
particularly sensitive to & period of low temperature 
at & stage of development when approximately seven 
leaves had been initiated, as revealed by apical 
dissection. 

Low temperature treatment before or after that 
stage caused blindness to a lesser extent. 

Further work on this subject is proceeding, and a 
detailed account will be published eleewhere. 

P. J. Sarma 
National Vegetable Research Station, 
Wellesbourne, Warwick. 
Brig raria: e pene tad, NEA. ba Sent, cde A Van't, Mete 
PE HO Nancy M., Agric,, 00, 282 (1963). 
* Mouneey-Wood, Barbara W. L., J. Hort. Sei., $8, 65 (1967). 
‘Hewitt, H. J., and Jones, B. W., J. Pomol., 98, 254 (1947). 


Isolation of Leptotrichia buccalis and 
Fusobacterium Specles from Oral Material 


Bøe and Thiettat that many of the 
organisms described by Spaulding and Retiger*, Hine 
and Berry’ and other workers as members of the 
genus Fusobacterium were in fact strains of Lepio- 
irichia. These workers also cite Niebert as having 
difficulty in separating strains of from 
Fusobacterium species. The work of Jackins and 
Barker’ on the metabolism of F. nuoleatum (Knorr) 
and F. plauii-vinoenis (Knorr) showed that these two 
organisma, although placed in the same genus, differ 
considerably in their metabolism and their Qrem- 
steining reaction. This latter organism, which is 
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called F. dentium by Hine and Berry, is believed by 
Bee and Thjetta. to be identical with, or closely 
related to, . This view 


Work carried out in this laboratory has shown 
oii QM dO isinai Del ront ditatng E 
and Fusobacterium by, their sensitivity 
to dyes and antibiotics. Use has been made of this 
observation in devising selective media for the 
isolation of these organisms from the mouth. 

Experiments: were carried out on & number of 
dyes to test their selectivity. The dyes were added 
io & basal medium containing : Proteose peptone 
(‘Difoo’), 1 per cant ; yeast extract (‘Oxoid’), 0-1 per 
cont; ‘Lab Lemoo', 0-3 per oent; glucose, 0-5 per 
cant ; soluble starch (‘Analar’), 0-2 per cant ; sodium 
nitrate, 0-1 per cent;  oyBteine hydrochloride, 
0:05 per oent ; and disodium hydrogen phosphate, 
0-5 per cent. The constituents were dissolved in 
distilled water and the medium adjusted to pH 7-6. 
All experiments were carried out in McIntosh and 
Fildes jars filled with an a of hydrogen 
As d 10 per oent carbon dioxide, and incubeted 
at 87°O. 

The dye ethyl violet (Gurr's “Michrome’ brand), 
in the presence of a number of antibiotios, was found 
to be selective for isolating strains of Lepioirichia and 
Fusobacterium from the mouth. The concentration 
of dye used was one part in fifteen thousand to which 
the addition of either 15y/ml. neomycin sulphate, 
20 y ml. sulphate or 0-001 mgm./mL of 
bacitracin was found to be equally effective. The 
dye and the antibiotic were added aseptically to the 
medium immediately before use. Increasing the 
concentration of bacitracin to 0-1 mgm./ml. resulted 
in pure growth of Fusobacterium (Knorr); strains 
of LeptoiricMa were inhibited. It was possible to 
isolate solely strains of Leptotrichia buccalis (Trevisan) 
by adding to the dye-contaming medium 0-05 mgm./ 
ml. of gulphathiazole. Lower concentrations of 
gulphathiazole permitted the isolation of both 


A. Ò. Bargp-PARKER 


he Thetti, Th; Acts Path. Microbiol. Scand., gn at 


* Bpeulaing, H. H., and Rottger, L F., J. Bact., %4, 685 (1987). 
* Hine, M. K., and Berry, P. G., J. Bed., H, 517 (1987). 
*Nieber, H., Arok. Ha., 182, 516 (1040), cited by Bee and Thistta 
‘Jacking, H. O., and Barker, H. A., J. Bed., 61, 101 (1951). 
‘Hamilton, R. D., and Zahler, B. A., J. Bad., 73, 886 (1067). 


A New Species of Coccidium (Eimeria 
rissae n.sp. Eimeriidae, Sporozoa) from 
the Kittiwake, Rissa tridactyla tridactyla (L.) 


Eimeria risas sp. was obtained from the small 
intestine of a kittiwake which had been sent to us 
as & representative of a number of sick and dying 
kittiwakes from the coast of Wales. 

Post mortem examination revealed that, in addition 
to the following parasites, Seurana shipleyi, Prosthor- 
hynchus (1) léncarts and some immature echincstomes 
whioh were present in small numbers, an extremely 
large number of unsporulated oocysts was found in 
the duodenum. In view of the number of oocysts 
and the concomitant evidence of enteritis, death 
was agoribed to coccidiosis. So far as can be asocer- 
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of Mieris riss. Lateral view of sporocysts, 
e residual body omitted (camera lucida drawing) 


Fig. 1. 
the 
tained, no previous record of coccidia in the kittiwake 
has been made, and since the present species could 
not be identified with that of coocidia from other 
hosts we propose to recognize ib as a new species, 

and to name it Bineria rissae. 

The description of the oocyst is as follows. Slightly 
ovoid in shape with a distinct micropyle at the 
narrower end (2u in diameter); oocyst wall consista 
of an outer thick wall (0-61 in thickness) and an 
inner thm wall. The wall is distinctly thickened 
around the micropyle. The colour of the oocyst is 
very famtly yellow. Mean size, 13-6 x 19-072; range, 
12-1-15-4u x 17-06-2241. Sporulataon time at room 
temperature (about 22? C.) is two days. Sporozoites 
lie side by side with & relatively large vacuole centrally 
placed. A large sporocystic residual body is present, 
roughly crescentio in shape and lies at the pole of 
the sporooyst filling half the diameter of the sporocyst 
when this is viewed end-on. No oocyBiio residual 
body is present, but numerous polar granules occur. 
These vary in number, sometimes as few as three 
large granules are present, and frequently up to 
twenty small granules are sean. 

An attempt was made to transmit the infection 


-to domestic chickens. Four week-old chickens were 





of Eimeria riss. Hnd-on view of to 
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DE rte sporocysio residual body (camera drawing) 
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fed large numbers of sporulated oocysts, and the 
chickens were killed at intervals of three days com- 
menomg five days after the infection. No evidence 
was found to suggest that an infection was created. 

This appears to be the first record of a member 
of the genus Eimeria from the krttrwake. It was 
kept m mind, however, that this might not be prim- 

‘arity a parasite of the kittiwake. Two sources of 
infection or contamination might be applicable, 
namely, acquisition from fish and from other birds, 
particularly sea-birds. 

Of the Bimerta recorded from fish, there are no 
species which compare with the morphological features 
of E. rissas. 

‘Transmission from other birds is a possibility, but 
since the species failed to set up an infection in 
chickens, ıt is probably not one of the Himena sp. 
from domestic poultry. The check list of Pellerdy* 
and the more extensive lst of Becker? mention no 
Eimeria species in the family Laridae other than 
Eimeria meservi in Forsters Tern (Sterna forsters), 
while m other families of sea birds FÆ. urnula has been 
recorded m the oormorant (Phaloorocorav carbo 
lugubris)’ and E. roscoviensts in the shag (P. aristotelis 
aristotelis). None of these has been recorded as 
occurring m birds in Brita, and, furthermore, with 
the exception of E. urnula, none agrees in size with 
H. rissas. Hoare? gives a range of 17-6-23-2u x 
12-8-18-6u for E. urnula, but the shape of the oocyst 
and the character of the sporocyste differ from those 
of E. rissas. 

We are of the opinion that sea-birds have been 
neglected from the pomt of view of cocaidial infection. 
This is evident from perusal of the check list of 
Becker", where only three species are recorded from 
see-fowl oompered with the extensive records m 
mammals and other vertebrates. A more extensive 
and mtensive study would, no doubt, reveal many 
hitherto unrecognized species. 

We acknowledge financial assistance from the 
administrators of the H. E. Durham Fund, King’s 
College, Cambridge, for this work, which is part of a 
wider survey of disease in the wild fauna of Great 
Britain. 

E. J. L. Sovunspy 
A. R. JENNINGS 


Department of Animal Pathology, 
University of Cambridge. June 28. 
1pellerdy, L., Ada Vet. Hung., 6, 76 (1056). 

1 Becker, H. R., Tow St. Ool. J. Sci., 31, 85 (1966). 
* Hoare, O. A., Parasitology, 25, 359 (1933). 


* Wianelewak, T. yvon Braglen tind 
der Pathogenen toxoen I", 3, 60 


togramme rur Kenntnis 
pug, 1904). 


The Rabbit Ductus Arteriosus 


Tae ductus arteriosus differs and 
functionally from other large arteries. It is almost 
devoid of elastic tissue, and its smooth muscle fibres 
have & specific disposition’. In the rabbit, fine 
nerve fibres ending m relation to the muscle, as well 
as sensory type endmgs, have been described’. 

Recently, the rabbit ductus arteriosus has been 
studied after treatment by a modification‘ of Koelle's* 
technique for the demonstration of cholmesterase. 
The essential pointe of this variant are that the 
tissue is first fixed in formol-salme; incubation is 
then carried out in acetyl- or butyryl-thiocholme 
substrates which contain a high concentration of 
godrum sulphate, and are also buffered to an acid pH. 
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1, Longitudinal section of the o 
ductus arteriosus (on right) and aorta (left), showing the 
nesterase 


Fig. 1. 


positive oholi reaction of aortic smooth muscle. 

endothelial surface 1s along the upper edge of the section ( x 88) 

2, Transverse section (200) of duotus. A blood olot lies in the 

lmnen Cholinesterase-pomtive nerve fibres form a net |n the 

adventitial rone of the wall, and some extend into the outer 
musele layer (x 05) 


Thick frozen sections and whole-thickness prepara- 
tions were exammed. It was found that the smooth 
muscle of the ductus differs histochemically from 
that of the pulmonary trunk and sorta. When 
incubated in & substrate of pH 5-6 it gives a negative 
reaction for cholinesterase, while that of the other 
two vesels is strongly positive. This contrast is 
especially marked in sections cut elong the length 
of the ductus; at ita junction with each of the 
other large trunks a well-defined boundary between 
the negative and positive muscle can be observed 
(Fig. 1,1). 

Sections show & rich plexiform network of nerve 
fibres lying in the adventitial zone of the ductus 
wall (Fig. 1,2). A few small fibres penetrate the 
outer part of the muscle layer, and appear to end 
by branching. It 1s, however, difficult to be certain 
that this appearance is due to true nerve endings, 
and not simply to parts of the nervous network 
lying within the muscle layer. 

Whole-thickness preparations of the ductus wall 
incubated as above and viewed from the endothelial 
surface show a network of nerve fibres with no 
obvious discrete endings. These fibres, although 
lying in the outer parte of the ductus wall, can be 
readily seen through ita thickness on account of the 
negative cholinesterase reaction of ite muscle. 

These preliminary findings indicate that most of the 
ductus muscle 18 not in intumate contact with nervous 
elements. The negative cholinesterase reaction of 
this muscle, in contrast to the positive reaction in 
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that of the other vessels, readily demonstrates the 
extent of the ductus tissue. This histochemical 
differentiation is another distinctive property of the 
ductus, which is already known to differ in structure 
and function from other large arteries. 

R. L. Horxms 


No. 4594 


Department of Anatomy, 
University of Leeds. 
t Kennedy, J. A., and Clark, 8. L., Amet. Rec., 79, 349 (1041). 
1 Hayek, H. v., Z. Ges. Anat. I. X. Amat. Emiwgusch, 105, 15 (1935) 
* Boyd, J. D., J. Anat., 7, 457 (1041). ^ 
* Ooupland, R. E., and Holmes, E. L ,Qwert. J. Mior. Soi., 98, 327 (1957), 
* Koelle, G. B., J. Pharmacol., 103, 153 (1051). 


Rearing of Simulium damnosum Theobald 

(Diptera, Simuliidae) in the Laboratory 

AnrmHouGH adulte of S. damnosum have been 
reared from larve, rearing from eggs does not appear 
to have been recorded. Hartley’, however, was 
successful in rearing S. venustum adultes from eggs. 
In view of the importance of S. damnosum as the 
main vector of onchocerciasia in Ghana and else- 
where, and the recommendation by the World Health 
Organization Expert Committee on Onchocerciasis? 
that the rearing of Simulium in captivity should be 
studied, it was felt that attempts should be made, 
when Oo occurred, to rear S. damnosum in 
the laboratory. This communication describes the 
apparatus and method by which S. damnosum adulta 
have been successfully reared from eggs. 

The apparatus consisted of a trough of corrugated 
asbestos roofing material, inclined at an angle of 20°, 
in an aquarium tank containing three gallons of 
means of a water-cireulating pump delivering approx- 
imately 60 gall. per hr. at an estimated velocity of 
8-8 ft. per seo. Aeration was produced by maintain- 
ing the water-level 3 in. below the lower end of the 
trough to form a miniature waterfall, the inflow pipe 
aeration was obtained by piercing the polythene out- 
flow pipe 1 fb. from the outlet with a suitably inclined 
M.R.O. type transfusion needle causing a stream of 
air to be drawn in. 

In June (9 am.) a mass of some 10,000 eggs, 
apparently laid by many females in the manner 
described by Crisp’ and Muirhead-Thomeon*, on sub- 
merged grasses, was obtained from Senchi rapids in 
the River Volte. 3 hr. later, by which time some 
eggs were already hatching, the grasses were placed 
in the trough and the water circulated. The eggs 
continued to hatch during the following day, oom- 
paring favourably with the hatching time of 86 hr. 
observed by Crisp’. Wanson and Henrard’ state 
that in Leopoldville the eggs hatoh within 4 hr, of 
deposition. 

As the larvæ grow, E BEERE TE A E 
owing to the flltering out of plankton and suspended 
matter: at increasingly frequent intervals $ gallon of 
water was removed from the tank and replaced 
by river water which had been concentrated approx- 
imately five hundred times by filtermg through a 
fine plankton net. After 7 days many of the larger 
larve migrated up to 15 in. into the outflow 
pipe. Possible reasons for this migration were 
increased current velocity or greater depth of water 
(9 mm.). 

Hight pupe wero formed, all in the outflow pre: 
14-17 Hive Geran hatching: the pupal stage lasting 
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2-8 days. Seven adulte emerged successfully into & 

cage placed over the apparatus; but only three, all 
Dee were collected, the remainder escaping. In 
field oonditions in the Northern Territories of Ghana 
at a temperature of approximately 25? C., Crisp! found 
that the larval stage lasted 10-13 days and the pupal 
stage 4-5 days. In this i t the temperature 
ranged from 21.1? C. to 81-1? O. with an average of 
25-8? C. 

On the nineteenth day all larve were found to be 
detached and dead; the pH of the water in the tank 
was now found to be 7-8 compared with 6-9 for 
fresh river water. It is thought that the accumulation 
of larval excreta in the tank was sufficient to account 
for the death of the colony. 

Note added $n proof. In a further rearing experi- 
ment in which the river water was changed completely 
every two days, the minimum length of the egg to 
adult cycle for males and females was 16 and 20 days 
respectively : the length of the larval stage varied 
from 14 to 40 days. 

F. N. WRIGHT 

Medical Research Institute, 

P.O. Box 300, 
Acora, Ghana. July 17. 


1 Hartley, O. F., Proc. Heim. Soe., Wash., 32, 93 (1955). 

MAE E puis i No. 87, 20 (1054). È 

* Crisp, G., '""Bimulrum and Onehooerciasis in the Northern Territories 
of the Gold Coast” 152 (H. K. Lewis for Brit. Emp. Boc. for the 

Blind, London, 1986). 

4 Muirhead-Thomson, R. O., Nature, 178, 1197 (1056). 

t Wanson, M, and Henrard, O., Hee. Trev. Sci. Med. Congo Beige, 


Relation of Colchicine to Chromosome 
Breakage i 


Coromamas affects the mitotic spindle in & variety 
of ways'*. Ib has also bean olaimed that colchicine 
will induce chromosome breaket*; but this effect haa 
never been confirmed. Chromosome breaks have 
been found after treatment with old solutions of 
colchicine, but this action can be attributed to 
bacterial toxins, which are formed as the solution 
ages, and not to the colchicine ibeelf'. 

To test for the ability of colchicine to induce 
chromosome breaks in. Viota faba, I have grown beans 
in aerated distilled water in a cabinet at 20° O. 
When lateral roota had formed, the beans were kept 
in & 0-05 per oent solution of colchicine for 
3 hr. After 24-80 hr., 60 diploid nuclei and 60 of 
the induced tetraploid nuclei were examined at meta- 
phage. No chromosome breaks were seen in either 
diploid or tetraploid cells. Oolchicine as such does 
not appear, therefore, to have a direct effect in 
inducing chromosome breaks. This confirms the 

resulta of Geulden and Carlson’. 

adi e S ee or direct effeote, 
colchicine has been thought to alter the sensitivity 
of cells to X-rays, that ig, to exert an indirect effect. 
a tee 

(1) a reduced frequency of ‘chromatid aberra- 
tions" ; (2) an increased frequency of ‘reunions and 
restitutions’ among broken ende; (8) an enhanced 
inhibition of root-tip growth*; (4) an increased 
mutation-rate!*, 

In order to obtain evidence of an indirect effeob 
of colchicine on the production of chromosome breaks 
by X-rays, I kept beans in 0-05 per cent oolohioine 
for 8 br. and then irradiated them. Other beans 
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Diploid oeils 
Oolohtatne Hr. after 
peetrea nens X-raying Total Broken 
Oontrol 6 D. 50 
Treated 6 es (2)* 50 
Oontrol 24 " 2 50 
Treated 24 74 (3)* 50 














received no colchicine before irradiation (Table 1). 
Roots were fixed in 2BD and prepared as Feulgen 

The symbols used in scoring were those of 
Dar n and La Cour”. 

B and reunions were scored in diploid 
nuclei. The mean frequencies of B’, B’ and R’ 
(8-br. fixation) and B” (24-hr. fixation) in roots with 
or without colchicine pretreatment are nob signific- 
antly different (P = 0-05-0-06, about 0-56, abouts 
0-5 and about 0-8 for the four types of aberration). 
Thus the evidence from this experiment is that pre- 
treatment with colchicine has no effect on the fre- 
quency of chromosome breaks. At least this ig true 
50 far as concerns cells or chromosomes irradiated 
during the resting stage. 

Now, if the chromosomes of diploid cells are held 
st metaphase -by oolchicine and then irradiated, 
any breaks which are induced oan be scored in the 
tetraploid metaphases which occur 24 hr. later. The 
amount of breakage found in suoh tetraploid cells 
indicates that sensitivity to K-rays is higher at 


somes thus ing their sensitivity. 

In view of the lack of interaction during interphase 
the first ility seems unlikely. ‘We should have 
to te that the chemical intermediaries are 
increased, but only in the cytoplaam, and that they 
are unable to penetrate the nuclear membrane owing 
to a seoónd effect of colchicine during the resting 
stage. The second possibility is that colchicine 
changes the state of the chromosomes. To test this, 
the obvious method would be to irradiate diploid 
cells arrested st metaphase by two kinds of treet- 


breakage frequencies in the tetraploid 
metaphases which appear later. But this method 
cannot be used. Low temperatures, for example, 
lead to an increase in the number of chromosome 
breaks induced by X-rays”. 
produces arrested metaphases, but either fails to 
induce tetraploidy, or, like 8-oxyquinoline kills the 
root-tips. In these ciroumstances we can turn to 
cella which can be timed without being arrested, 
namely, to such synchronized ocells as we have ab 
meiosis. 
In meiotic cells, in the absence of pretreatment, 
sensitivity to X-rays is higher at metaphase than at 
any other stage!**, Ib seems reasonable to conclude 
therefore that in mitotic cells at metaphase, whether 
in root-tips or in animal tumours!*, pretreatment 
with colchicine is not responsible for the high sensit- 
ivity to X-rays: the effect is inherent in the stage. 
It remains to inquire whether what is inherent in 


* Unsoorable 


the stage is the character of the cytoplasm or the 
chromosomes. 


I am grateful to Mr. J. F. Soott for advice on . 
statistical treatments and to the Nuffield Foundation 
for financial assistance. ; 

Douanas DAVIDBON 
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dia" “Tho Mltotio Cycle” Pub- 
, 1962). 


* Montexuma de Carvallo, J., Bol. Soc. Brot., 


Haque, À., Heredity (Bupp.), 6, 57 (1982). 

BOD dia Moses, M. T. and Dubow, J., Bap. Coll Ree. (Supp. 2), 

Guyer, M. T., and lens, P. H., Proc. Soo. Bap. Diol. end Mod., 42, 
(1989). 


Experimental Evidence for an Allergic 
Basis for Granuloma Formation in Man 


GRANULOMA formation is one of the significant 
reaction patterns of the body in disease. Char- 
acterized by tuberoles of closely packed epithelioid 
cells, granulomas are the basic alteration in such 
chronic diseases as tuberculosis, leprosy, syphilis, 
sarcoidosis, deep fungus infections and in reactions 
to foreign material. These epithelioid cells are of 
retioulo-endothelial origin and may be regularly 
produced by the introduotion of colloidal materials! | 
Other than this, little is known concerning their 
origm. The presant communication describes the 
production of & specific, hypersensitive, delayed 
reaction to xiroonium which manifested iteelf as a 
granulomas. 

Reoently, axillary granulomas have been described 
as arising in sasociation with the use of zirconium- 
containing deodorants’. In the course of an extensive 
study* of the nature of this new olinioal entity we 
performed the following experiments on normal 
healthy adult male volunteers. Each of ten subjects 
received four injections of 0:02 mL of a 1-0 per cent 
aqueous solution of sodium zirconium lactate into 
the skin and four into the subcutaneous tissue of the 
upper arms. In all the men a small, firm fibrous 
papule developed at the sites of the intradermal in- 
jections whereas the subcutaneous injection sites 
could not be identified clinically. Biopay of one of 
the pepules in each man at one month revealed a 
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non-inflammatory fibrous mas, histologically re- 
sembling a scar. All the lesions remained unchanged 
clinically during the next six months and selected 
biopsies during this period showed simply fibrous 
tissue. 

At the end of six months ono of the subjecta, 
No. 7, suddenly developed an enlarging mass at the 
Bibe of each of the eight previous injections. The 
growth of these masses contmued, and they eventually 
became nodules, approximately 5 am. in width 
Biopsy specimens disclosed a classical epithelioid 
granuloma in both the dermal and subouteneous 
injection sites. The entire dermis was replaced by 
nesta of epithelioid cells with minimal round cell 
infiltration. Quantitative spectrographio analysis of 
one of the nodules, in a site injected nine months 
previously, revealed ziroonium persisting in & oon- 
centration of 10. A control specimen from a nine- 
months old injection site (non-granulomatous) in 
another subject proved to have ziroonium in a 
concentration of 8 x 10-5, and in normal control 
akin zirconium could not be detected. 

Careful study revealed that at six months No. 7 
had acquired a state of allergic hypersensitivity to 
xiroonium. Although the other members of the test 
group showed no clinical or histological response to 
intradermal injections of sodium zirconium lactate, 
No. 7 was now found to be sensitive out to a dilution 
of 10-*. Repeated study of his response to 0-02 ml. 
of 10-* revealed a olinical and histological response 
by seven days. Ab this time at the injection sites 
small papules appeared which on biopsy were found 
+o be patehy, perivascular infiltrates consisting mainly 


with dilute solutions of ziroonium chlorido and 
xiroonium sulphate. However, no was 
found after injecting silioon dioxide and beryllium 
sulphate in a concentration of 10+, thus indicating 
the ificity of the zirconium ion. It is to be noted 
that these two elements, silicon and beryllium, 
have been reported to cause granulomas®*. -` 
Additional evidence for the cancept that 
granulomas can have an allergic pathogenesis was 
provided by the study of six patients who had de- 
use of xiroonium deodorants. In each of these 
_ patients it was possible to demonstrate delayed local 
granuloma formation at the injection sites of 0-02 ml. 
of 10-* of sodium zirconium lactate. Twenty control 
subjecte showed neither olinical nor histological 


Pee ea 
allergic nature of these granulomas was 
parent since : 

(1) The state of itivity to miroonium was 
soquired. Subject No. 7 did not have an innate or 
inherited sensitixation but developed it as a result of 

to the injected xireonium. Ib is significant 
that in No. 7 the injected sirconium served both as & 
sensitixing and eliciting stimulus as proved by the 
Zpeotrographio analysis of his tissue. 

(2) The granuloma reaction was specifically elicited 
only by riroonium. The patients failed to react to 
dilute solutions of any of the other constituents of 
she deodorant preparations which they had used. 
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(3) Extremely high dilutions of the zirconium 
were capable of producing the granulomatous re- 
sponse. Classic allergic reactions are besed on an 
antigen-antibody immunological reaction. No 
eireulating antibodies could be demonstrated by 
us—but studies are now in progress concerning 
the passive transfer of cellular antibodies. It must 
be emphasized that the allergic state we have 
demonstrated was a generalized hypersensitivity 
not limited to one area of the skin. Moreover, it 
was not restricted to the dermis or true skin, but 
was also present in subcutansous tissue. 

an allergid basis for granulomas has been 
1,8, this, to our knowledge, is the first 
direct demonstration that the mtroduction of ex- 
tremely small amounts of a substance may produce 
a delayed allergic reaction in the form of an epi- 
thelioid cell granuloma. There was no evidence that 
this was an Arthus or Schwartzman phenomenon. 
Furthermore, one must contrast this type of allergic 
response with the eczematous contact dermatitis seen. 
as a result of an alergio reaction to metals such as 
nickel None of the individuals studied showed any 
response to patch tests to zirconium. It is also to 
be noted that this allergio type of granuloma is to 
be distinguished from other non-allergio types which 
represent simple direct is of exogenous 
or endogenous matter. Further study should reveal 
which of the granulomas seen in disease are allergic 
and which are non-allergic. 


hypersensitivity +o a simple metallic element. 
i by United States Publio 
Health Research Grant No. 4232. 


1 Warner, N. H., and Friedman, N. B., dan. Ini. Med., 45, O02 (19060) 
U nd Olba Foundation Bympostum on Hrperimental Tuber- 
PB los; 60 (Lite Brown and , Boston, 1955). 
* Rubin, L., Slepyan, A. H., Weber, L. F., and Neuhsuser, L, J. Amer. 
Med. Assoc., 162, 063 (1956). 
W. B., and Hurley, H. J., Brit. J. Dermat. (1n the press). 
'Helwig, B. B., MU. Surg., 109, 540 (1066). 
A, Aroh. Derm. end Spyh., TL, 24 (1055). 
J XL, Hisenbod, N., Arak. Indust. Hyg. ond Occ. Med, 


., “Progress in Allergy” (Kallos), 4, 33 (Karger, Basle). 
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The Clock Paradox of Relativity 
Tma clock peradox of relativity is, in my view, 
due to an error in Einstein’s paper! which has not 


to an 
Prof. H. Dmgle has 
an error in thig seotion of the paper withoub pointing 
out what I believe to be its true nature or giving the 


true explanation. 
Einstein deeoril una i iment in 
which M makes a round trip from S and he conoludes 


thas the clock on M reads aT compared with the 
reading T of a clock on S. He does not give his 
reasonmg, whioh must, however, have been connected 
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with observations made on the two clooks. It is 
important, therefore, to distinguish between the two 
parts of a clock, the time standard which supplies 
regular impulses and the dial which counts 
them. 

The time dilatation 18 an effect obtained when the 
rate of the clock on M 18 determined by observations 
made on S. These measuremente cannot be made 
by readmg the figures on M’s dial as this is amply 
reading the result of a measurement made on M. 
They. must be made by recerving the impulses from 
Ms standard and countmg them on a dial on S, 
and it 18 this dial which reads aT when the dial of 
S's local clock reads 7. The measurements do not 
give any indication of the reading on M’s dial; but 
this can be observed directly at the end of the journey, 
and it follows from the postulate of relativity, if 
acceleration effects are ignored as in Kinsiein's paper, 
that the reading will be the same as that of the local 
clock on S. If there is also a dial on M recordmg 
the impulses from S this will read aT. The obeerva- 
tions on M and S are completely symmetrical and 
there 18 no paradox. 

To anticipate possible criticism, two further pointe 
might be made. (1) The result is not m accordance 
with pre-relativity ideas of the nature of electro- 
magnetic waves; but this is only to be expected, 
since these ideas are abandoned with the &ooept- 
ance of the relativity postulate of constant velocity. 
(2) Many writers, including Emstein’, accept the 
paradox result but attrıbute it to the accelerations 
which must be involved. This argument is, I think, 
logical. An umaginary experiment can yield only a 
result which is already present in some form in the 
data given. Binoe no data concerning the effects of 
acceleration are included, the result cannot be a 
consequence of acceleration. The result may, how- 
ever, be wrong because such data have been 
omitted. 

If the views presented here are correct, the con- 
sequences are far-reaching. Many text-books need 
to be revised, and as the paradox seems to be oon- 
firmed by the general theory of relativity some 
aspects of thus theory may need to be oritmally 
examined. 

L. Essuw 


1 Binstem, A., dam, Pkye., 17, 801 (1905). 
1 Dmgle, H., Mature, 177, 782 (1960). 
* Hinstean, A., Naturwis., 6, 007 (1018). 


Polarization of Solar Radio Outbursts 


Ir has been reported through the International 
Geophysical Year networks that three large solar 
flares were observed on July 3. Our radio observa- 
tions at 9,000 Mo./s. showed some interesting 
phenomena in the polarization of radio outbursta 
which correspond to these optical flares. As is 
described elsewhere’, our receiver workmg at this 
pr get ad tg a n 
8 '8 parameters of polarization directly by the 
imethod of phase-modulation. Figs. 1-4 show 
the tapes which record J, V, Q and U, respect- 
ively. 
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At 0727 u.r. the flux started to rise and, passing 
the 20 per cent point at 0783 u.T. (the startmg time 
by the usual definition), 16 reached a maximum of 
710 x 10 M.K S. unite (including the background 
flux) or 230 x 10-9 M.E.S. umits (excluding the 
background flux) at about 0742 u.r. The sense of the 
crcular polarization of the general background on 
the day was left-handed, as 18 seen by reference to 
the position marked ‘sky’ on Fig. 2, but at the time 
of this outburst the polarization changed to 10 per 
cent right-handed. The starting time of the optical 
flare of importance 2 +, as reported by the Smmeis 
Observatory, 13 0726 U.T. 

At 0800 v.r. there 1s & gmall kick in Fig. 1, and 
Fig. 2 shows & change of circular polarization ab this 
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time. This seams to to the second optical 


flare of i rtance 8 reported by the Aroetri Astro- 
physical Observatory, starting at approximately 
0802 V.T. 


There is a sudden increase in flux at 0831 U-T. 
which sent the recording arm of the receiver off-scale 
a few minutes later. This corresponds to the third 
optical flare, startmg &t 0832 U.T., reported by the 
Aroetri observers. An interesting thing is that the 


from morning until 
to the morning poartion through the night, no record 
after 0844 U.T. was obtai 

The change of polarization of radio outbursts might 
be connected with the shift of the activity centre of 
the flare relative to the sunspot magnetio field. It is 
highly desirable that these observations should 
be“ compared with optical observations of the 
flares. 

There ıs one more point which we would like to 
make: at about 0728 T.T. the flux decreased slightly. 
The polarization tapes, Figs. 2 and 8, also show 
simultaneous changes in polarization. A simular 

n waa also observed on a smaller scale on 
July 1, just before the occurrence of & similar ‘slow 
rise and fall type of outburst which. started at 
0347 U.T. 
KENJI ÁKABANH 
TAKSO HATANAEA 
Tokyo Astronomical Observatory, 
University of Tokyo, 
Mitaka, Tokyo. 
July 11. 
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Nuclear Magnetic Resonance of Methane 
adsorbed on Titanium Dioxide 
NuarzAn magnetio resonance oan be used for study- 
ing the motions of molecules absorbed on surfaces. 
Tn this connexion proton-resonance derivative line- 
shapes have been obtamed for methane adsorbed on 
titanium dioxide at various coverages from 0:1 to 
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Fig. 2. Dectvatrve hne-midth AH turo at 5 9 

monolayer of methane on titanium dioxide: (A) broad hne 


4-0 monolayer, and also in bulk’ methane, as a 
function of temperature. The surface area of the 
titanium dioxide, determined by the BET method, 
was 230 m.*/ 

The resulta for bulk methane are shown in Fig. 1, 
and, as in the previous work} *, no change in derivative 
line-width AH is observed on passing through the 
2-point at 20-4° K. A theoretical analysis by Tomita? 
has indicated that the ‘flipping’ of methane molecules 
provides & 
good explanation of the small value of T, (~ 10- 
seo.) actually observed. Moreover, this re-orientation 


at temperatures well below the A-pomt. 
absence of a line-width taansition at this temperature 
cannot in itself exclude the poesibihty of lhmdered. 
or free rotaZion** being associated with the A-brans- 
ition. The most effective mechanism for narrowing 
the line-width due to inter-molecular local fields is 
diffusion*. Thus the incidence of line-width narrowing, 
initiated near 60° K., to a value below the field 
homogeneiety of 0-3 gauss at 75° K. is probably to 
be ascribed to this cause. The low magnitude of the 
correlation frequency for line narrowmg (72-5 x 
10 o.[g.) and the spherical symmetry of the methane 


ceases known to scoompany- melting 
At a coverage of 1-0 monolayer an unexpected 
line-width transition is observed at 20? K. The lme- 


temperature. 

Below the A-transition the derivative line-width 
for both bulk methane and 8-9 monolayer coverage 
is 5-7. For one monolayer it is 4-1 geus, which 
is lower than the value at higher coverages, 48 may 
be expected since a single monolayer will have fewer 
near neighbours. As the temperature is increased 
from 15° K. through the A-transition the lme-width 
remains at 5-7 gaus for the 8-9 monolayer coverage 
as it doca for the bulk methane. However, at this 
coverage & central narrow line component of initial 
width 0-9 gauss had appeared at 20-8 + 0-8° K. 
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This component proceeded to grow in intensity and 
gradually narrowed to the fleld homogeneity of 0-8 
gauss as shown in Fig. 2 (curve B). At each tempera- 
ture above the A-transition the complex-line-shape 
could be resolved, though somewhat arbitrarily ab 
the higher temperatures, into broad and narrow 
components. The broad line component, containing 
the majority of the intensity, is seen to give (curve A) 
to a close approxmation tho line-width temperature 
data for bulk methane. Thus, so far as the line-width 
versus temperature is concerned, the properties of 
bulk methane are well approximated at four mono- 
layers under the conditions of the experiment with 
the exception of the narrow line component. This 
component is probably associated with diffusional 
motions initiated at the surface. As a rotational- 
type transformation at the A-poinb imoreases the 
energy of a given methane molecule, it may also 
increase the probability for surface diffusion. This 
would explain the first appearance of the narrow 
line component at 20-9° K. A more detailed analysis 
of these affects is proceeding. 


N. Fosounro 
O. A. Renrron 
Department of Physica, 
Pennsylvania State University, 
University Park, Pennsylvania. 
June 15. 
T T., Alpert, N. L., and Torrey, H. O., Pkys. Rev., 18, 1511 


* Alpert, N. L., Phys Rew , 7$, 306 (1049). 
* Tomita, K., Pkys Rev., 89, 429 (1058). 
‘Pauling, L., Phys. Rev., 38, 450 (1080). 


Supercontraction of Wool irradiated 
with Ultra-violet Light or lodinated 


SuPHROONTRAOTION of Corriedale wool fibres in 
solutions of lithium bromide (6 M—10 M), freed from 
bromine, has bean shown to proceed in two stages, 
the first stage being complete at contractions of about 
16 per cent and the second stage at about 40 per cent. 
It oan be reversed up to the end of the first stage 
by washing out the lithium bromide with water. 
If supercontraction is allowed to proceed into the 
second stage, washing can at best only partially 
restore flbre-length^*. The second stage has an 
activation energy deduced from the temperature 
coefficient of the proceas of about 30 koal./mol. in 
the lithram bromide solution. Haly and Feughelman: 
concluded that the fibre, at the end of both the first 
and second stages, acted as an elastomer which had 
respectively 16 and 80 residues between ‘vulcanized’ 
sites. It was suggested that at the end of the first 
stage the ‘vulcanizing’ Imkages are strong polar bonds 
or co-operative secondary bonds (such as exist m 
crystallme regions) and disulphide bonds, and that 
at the end of the second stage only the disulphides 
remain. A 

Wool fibres, after ultra-violet irradiation from & 
high-pressure meroury-in-quarts source, when heated 
in lithram bromide solution, supercontract much 
more rapidly than normal fibres, and there is no 
indication of two-stage behaviour. These phenomens 
remain when wavye-lengths shorter than 2900 A. 
are elminated, but a longer time of irradiation is 
substantially reduced. 

The disulphides m wool absorb ultra-violet radia- 
tion‘. Although it was found that the amount of 
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cystine lost after irradiation for 2 hr. by wave- 
lengths above 2900 A. was approximately 25 per cant 
of the total, there was no further loæ of cystine during 
200 hr. . On the other hand, moreasing 
the time of irradiation from 2 to 20 hr. greatly 
increased the rate of supercontraction in lithium 
bromide solution. It therefore seems unlikely that 
this cystine fraction plays any part in the super- 
contraction process. Furthermore, no change in the 
load-extenmon curves of single flbres in water could 
be detected due to this loss of 25 per oent of cystine. 
Tyrosine and tryptophan at neutral pH absorb in 
the ultra-violet mainly between 2500 A. and 2900 A. 
in the free state. The maximum is at about 2750 A. 
Incorporation into peptides results in the loss of fine 
structure together with a shift of absorption to longer 
w&ve-lengths*. (The absorption spectrum of horn 
keratm was determined by Speakman and McMahon‘.) 
Phenylalanine, the only other aromato amino-acid 
present in wool, absorbs mamly around 2600 A. 
Further evidence was sought relating to the 
lmkages which break to permit the second con- 
traction stage. Corriedale fibres in which the tyrosine 
residues had been iodmated by the Richards and 
Speakman technique’ were contrasted in lithium 
bromide solution. Contraction behaviour was normal 
up to the end of the first stage, but the subsequent 
rate of contraction was extremely slow. In this 
respect the response of iodinated fibres was similar 
to that of normal wool supercontracted in solutions 
of lthium bromide containing bromine’. Wool fibres 
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- which had been exposed to ultra-violet radiation, 


however, supercontracted rapidly into the final stage 
in solutions of lithium bromide m which a normally 
effective concentration of bromine is present. As a 
further check, in case & reaction between lithium 
bromide ahd iodmdted wool might be producing 
side-effecta, some iodmated wool was tracted 
in calcium nitrate solution, with resulta smmilar to 
those obtained using solutions of lithium bromide. 
This evidence suggesta that tyrosine may be 
involved in the strong polar bonds or co-operative 
secondary bonds which, when broken in lithium 
bromide solution, alow the second supervontraction 
stage. The evidence of Richards and Speakman’ 
that supercontraction of iodinated fibres m a di- 
sulphide bond-breaking reagent was approximately 
the same aa that of normal fibres is consistent with 
the picture of the contraction process which is out- 
lined above. Further experimental work is in progress, 
and a full report will be published later. 
We thank Dr. J. P. E. Human for performing the 
cystine analyses. 
A. R. Hary 
M. FmruGmHmrwAN 
Joxa O. GurrzrrH 
Physics and Engineering Unit, 
Wool Textile Research Laboratories, 
Commonwealth Boientrflo and 
Industrial Reesarch Organization, 
The i ; 
Ryde, New South Wales. 
June 13. 
1 Haly, A. R., and Feughelman, W., Tesiue Res. J. (in tho proms). 
* Gnfüith, June, aid Alexander, A. H., Tetus Rss. J. (in the prema). 
*Neuraih, H, and Bailey, K., “The Proteins", 1, 432 (Academic 
Ino, New York, 1063). 
crea LA PAM d DE n reb qo nu 
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Degradation of Cellulosic Fibres In ‘Contact 
with Rusting Iron 


Instances of rapid degradation of textile materials 
in industrial use have been noted, the cause of which 
could not be attributed to the more usual degrading 
agencies, that is, micro-organisms, heat, light or 
acids. It was signifloant that in each of these oocur- 
rences there was evidence that the cellulosic material 
had been in contact with corroding iron under damp 
conditions. Smmilar degradation was observed in 
laboratory experiments in which oellulosio fibres 
were placed in contact with a clean iron surface and 
kept moist, a rapid fall in tensile strength bemg found 
as corrosion proceeded. The curves in Fig. 1 show the 
loss in strength of cotton yarn (8'8 x 5) damped with 
distilled water (curve A) and with 0-02 per cent 
sodium chloride solution (curve B) when wound on 
polished mild steel rods and kept in a moist atmo- 
sphere. Yarn wound on glass rods and exposed. under 
the same conditions showed no significant change of 
strength in the same period (curve O). 

An explanation of the cause of this degradation 
follows from consideration of the generally accepted 
electrochemical mechanism for the oorrosion of iron 
wetted with a neutral salt solution. Aooording to 
this mechanism, a flow of current occurs between 
separate regions of differing potential on the iron 
surface, the electrode reactions being expressible as : 

Anodic reaction: Fe — Fett + 2e 
Cathodio reaction : O + H,O + % > 20H- 


If sodium chloride is present m the solution, the 
cathodic and anodic products can be regarded as 
sodium hydroxide and ferrous chloride respectively. 

When cellulosic fibres are saturated with sodium 
hydroxide solution and exposed to the air, oxygen 
is consumed and the cellulose molecules are broken 
down. This reaction, which is the basis of the pulp 
‘agoing’ process in viscose manufacture, has been 
studied fairly extensively*, and it has been shown, 
and confirmed in this laboratory, that two of the 
main factors affecting the rate of cellulose degrada- 
tion are: (a) the concentration of sodium hydroxide 
in the fibres ; (b) the concentration of certain metals 
in the fibres, for example, iron, cobalé, nickel, eto., 
which are catalysts for the reaction. Moist cellulosic 
fibres in contact with rusting iron will thus be in an 
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Time (days) 
Fig. L 4, yarn on iron, wetted with distilled water; B, on 
tron with oda pec ont cen sodium -onlorile gctution > 
C, yam on glass, wetted with distilled water; D, yarn removed 
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environment coriducive to oxidative degrada- 
tion by virtue of (a) the presence of local concentra- 
tions of alkali and (b) the presence of iron ions, which 
are active catalysta for the oxidation. 

This explanation is supported by-the followmg 
observations. 

(1) Yarn wound closely on a rusting iron rod 

acquired a. mottled pattern of rust-stained and un- 
stained zones, the stained parts having a neutral and 
the unstamed an alkaline reaction. Degradation of 
the fibres was most severevat the junctions of these 
roneg. - 
(2) Yarn wetted with salb solution degraded. faster 
than that wetted with distilled water. This is oon- 
sistent with a difference in the level of alkali con- 
centration reached in the cathodic zones resulting 
from the difference m conductance (and thus the 
rate of OH- ion production) and in the availability 
of sodium ions to balance the hydroxyl ions. The 
results with distilled water suggest that enough 
alkali metal ions were present as impurities in the 
yarn (which was not specially purified) to produce 
sufficiently high local concentrations of hydroxide to 
promote the degradation observed. 

(3) Yarn removed from rusting iron after losing 
40 per cent strength, and thereafter kept moist, 
suffered no signifloant further loss in strength (curve 
D). Removal of the fibres from the alkali-generating 
sources on the iron surface would be followed by a 
fall in the local alkali concentrations by diffusion 
and reaction with iron ions to form rust, and the 
rate of cellulose oxidation would diminish rapidly. 

(4) The strength of cotton yarn, saturated with a 
thick aqueous slurry of finely divided sulphur, was 
found to be unimpeired after 28 days in contact with 
an iron rod in’ a moist a . "Under these 
conditions, m confirmation of Farrer and Worm well's 
observations’, very rapid and severe corrosion of the 
iron occurred and the yarn became heevily impreg- 
nated with & black corrosion product. In this 
it may be assumed that the sulphur takes the place 
of oxygen in the normal cathodic reaction, sulphide 
ions being formed instead of hydroxyl ions, thus: 

B + 26 — 8- 
Since no alkalinity is produced, no oxidative breek- 
down of the cellulose would occur. 

(5) Two samples of cotton yarn, the first mpreg- 
nated with 5 per cent magnesium sulphate + 0-1 per 
cent sodium chloride, and the second with 0:1 per 
oent sodium chloride only, were damped and exposed 
on iron rods. The iron corroded rapidly m both cases, 
the rate being slightly leas in the presence of mag- 
nestum sulphate, but while the yarn containing only 
sodium chloride degraded rapidly, the yarn treated 
with magnesium sulphate showed no loas in strength 
after 23 days. The precipitation of hydroxyl ions 
a8 magnesrum hydroxide evidently prevented the 
development of sufficient alkalinity to promote 
oxidation. 

W. A. BELL 
Jean M. Qwsox 
British Jute Trade Research Association, 
Kimnoull Road, 
Kingsway West, Dundee. 
June 28. 
1 Davidson, G. nn Tertis Inx., 83, 95 (1932). 


1 Bniwistle, D., HL, and Wooding, N. B., Tert. Brsearoh J., 
19, 527, 600 Geto). 
* Farrer, T. W., and Wormvwell,F., Chem and Ind., 106 (1953). 
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."Cryitallography and Thermal Transform- sions had progremed to a stage where o, = ay y2, 
ations of Cronstedtite ia nq parameters in the ratio 1: 
Tum iron hydrous layer silicate cronstedtite is At this temperature and, to some extent, at lower 
uique in having ferrio iron’ substituted for silicon temperatures, & reaction occurred, ‘producmg d oubio 
in positions “of tetrahedral co-ordination. Previous spinel- substance closely resembling y-ferric 
. investigations have been made by Gosmer, and . oxide. orthorhombic oell with the above dimen- 
' Hendricks! who described ita crystallography aea sions is gimply related spatially to a cubic cell with 
kaolin-type structure with an priborhpmbie three- ita diagonal (111) in the orthorhombic o-direction, 
layer unrt cell. which is a three-fold rotation axis for both structures. 
Other iron-bearing layer silicates of the kaolin- ‘The (211) direction of the cubic unit oell is parallel 
aniighrite- andthe chlorite groups have shown to the a-axis of cronstedtite and the (110) direction 
interesting reactions during the course of thermal of the cubic unit oell is parallel to the b-axis of 
M ition, Certain of.these phenomena have cronstedtite. Certain of the stronger X-ray reflexions 
been o by Holzner! irt-»ome chlorite minerals. are identical in the two structures, notably the (080) 
* In general, ferrous iron in these structures undergoes of cronstedtite, which becomes the (440) of the 
oxidation at about 800-400° O. without breakdown spinel. The mites of the O and OH ions in oron- 
of the lattice. The charge balance is maintained by  stedtibe are nearly ooincident with the O sites in 
"the alteration of a hydroxyl to an oxygen ion for each the spinel structure, but some rearrangement of the 
ferrous ion oxidized. This is accompanied on the positivo ions is necessary. There is no evidence 
X-ray diagram by a reduction of all d-values and either, by way of disorder occurring or of free silica 
a general deterioration of clarity with broadening of appearing, that silicon ions have been removed from 
certain lines indicating the inoidenoe of some dis- the lattice as a result of this transformation. Is 
order. At higher temperatures the hydroxyl ions appears possible that the silicon 1ons may remain in 
remaining in the structure may be eliminated as the spinel structure, which has sites in tetrahedral 
water with partial or complete breakdown of the  oo-ordination suitable for them. It is noteworthy 
lattice to an amorphous state or to another crystalline that this spinel structure, aláhough closely resembling 
species. This ooours with irori-bearing kaolin struc- y-ferrio oxide, bas a higher decomposition 
tures at about 500° O.-&nd with chlorite minerals ture than the simple oxide, and this would appear 
in two stages at about 550 and 700° O., representing to support the concept of silioon ions remaining in 
degradation of the brucite-.and talo-type layers the lattice. The replacement of ferrio iron in a spinel 
respectively. The oxidation and dehydration mech- structure by silicon ions is unexpected, bub the oocur- 
aniems sometimes interfere in specimens with a high rence of the reverse substitution in cronstedtite has 
iron content beoause the loss of hydroxyl ions on been generally accepted. 
oxidation renders the.dehydratsion regotion much lees At above 750° C. a transformation to hematite 
clear. occurs, with considerable disorder and powder streak- 
In view of the importance of these reactions from ing appearing on the smgle crystal X-ray photograph. 
the structural mineralogy point of view, cronstedtite Well-developed oristobalite is identifiable at higher 
was examined to compare ite thermal decomposition temperatures. Sufficient single crystal reflexions can 
behaviour with that of other iron silicates. Specimens be identifled to suggest that one of the possible 
_ @xamined from Cornwall and Rumania contained directions of the c-axis of the hexagonal hematite 
single orystals showing considerable polymorphism. unit oell is parallel to the c-axis of the original 
Hendricks’s three-layer structure was identified but ocronstedtite, the 18:73ŁX  o,dimension of the 
appeared to be comparatively rare. One-layer  hsmatite unit cell corresponding to 14:14kX for 
orthorhombio, two-layer orthorbombio and gix-layer two cronstedtite layers. 
orthorhombic types, and a somewhat disordered The hmmatite structure, unlike the spinel type, 
specimen which was substantially monoclinic, were has no tetrahedral cation sites suitable for 
ideniifled. The one-layer structure had 6 straight Si‘+ ions, and it appears poesible that the dis- 
forward kaolin-bype orthorhombic unit oell and order produced during the formation of hematite 
the two-layer structure was very similar to that may be due to the expulsion of silica from tho 
of the amesite described by Brindley, Oughton and structure. 
YXouell*. The two-layer orthorhombic cronstedtite undergoes 
Powder photographs taken of apebimena not good similar thermal transformations but additional X-ray 
enough for single-crystal anatysis showed a wide reflexions appear at the 700° transformation which 
diversity of diffraction diagrama; in which ortho- cannot be reconciled with a simple cubic spinel 
rhombic and monoolinio reflexions were present, lattice. This is what would be expected since a 
similar to the case of the chamosite described by greater movement of ions would be necessary in the 
Brindley**. two-layer structure to produce a simple cubic lattice 
The thermal decomposition of cronstedtite showed than in the one-layer structure. Further reaction 
a number of novel and unexpected features. The producing hamatite with disorder again ooours at a 
oxidation of the ferrous iron took place at 276? O., higher temperature. 
substantially lower than for other ferrous silicates A re-examination has been made of lattice pare- 
but with the usual contraction of the lattice which meters, and the following values have been obtained : 
may be attributed to the small size of the ferric ion original cronstedtite a, = 5:48 kX, b, = 0-50, o, = 
compared with the ferrous. On heating above this 7-07; for the oxidized forma, = 5:24, b, = 0-08, c, = 
“transition temperature there was a progressive change 7-04; immediately prior to the spinel transformation 
in the lattice parameters; a, and b, continued t0 a) = 5:006, by = 8-72, op = 7:14 = a4,4/2. The 
decrease appreciably and o, increased to & value Avalua of the oeipitial-aronatediite ao f substantial 
greater than that of the original cronstedtite. At -disagreament with those quoted by Bannister* but 
about 700° O., this alteration in the unit cell dimen- are very close to those of Frondel (private communi- 
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cation),.who has been investigating’ cronstedtite 
independently of the present work. 

We are indebted for the supply of specimens to 
Drs. Sabme and Dunning of the Geological Survey 
in London, Drs. Claringbull and -Embrey of ihe 
British Museum (Natural History), London, and Dr. 
Hendricks, who kindly made available some of his . 
original material. - A full account of this work- will 
be published later" 

R. SrHADMAN 


t of Physics, 
Technical College, 


R. F. YousLL 


1 Hendricks, 8. B., Amer. Min.. 34, 510 (1039). 
1 Holmer, J., Nous. Jakrb. Min. Abt. A, 73, 880 (1028). 


2 re G. W., Oughton, B. M., and Yousll, B. F., Acta Orpat., 


(1953). 
í Brindley, G. W., Nature, 184, 310 (1940). 
‘Peindley, G. W., Min. Mag., 19, 502 (1961). 
‘Bannister, F. 4.,1n Hallimond, AL F., Man. Mag., 95, 441 (1090) 


A Phase Change induced by Cold Work 


A PHASN change has been produced in the {-phase 
of the alloy AgZn by cold work. The {-phase trans- 
forma to the B-phase on filing. cramer uae ania 
of the B-phase agrees with that found by 
Edmunds!. 

The structure of the {-phase has been determined 
by Edmunds and Quraghi! and confirmed by Bergman 
and Jaroeg*.., The body-centred cubic B-phase and 
the (-phase ‘hbxagonal structure are closely related, 
the latter being obtained from the B-phase by dis- 


placement of the atoms mainly in the direction of 


one of the cube diagonals. Edmunds and Qurashi?* 
have shown that both structures may be considered 
to have a unit cell containing nine atoms, and that 
in the {-phase the xino atom at the origin has an 
abnormally high temperature vibration parallel to the 
hexagonal &xig. 


The rate of change 1s dependent on time and tem- 
perature, taking approximately four days for com- 
pletion at room temperature. The B-phase reverts to 
C-phase on heating to approximately 130°C. Our 
suggest & nucleation and growth 


A full account of this 


later. 
H. T. Harr 
W. J. KrroHINGMAN 
of Chemical Engineering, 
Fuel and Me 


College of Science and Technology, 


1 Owen and Mdmunds, Proc, Phys. Soc., 80, 589 (1938). 
t Edmunds and Qurashi, Aas Orys., 4, 417 (1051). 
* Bergman and Jaross, Acts Orpet., 8, 135 (1955). 
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Relationship of the Strength of High 
Solids Pectin Gels to the Concentration 
and Jelly forming: peat of the Pectin 

: resent 


Ix 1940 Hinton! put forward a theory- which was 
capable of explaining quantitatively many of the 
phenomena associated with the formation of high 
solids pectin gels. More recently, the assumptions 
on which Hinton based his:theory have been oriticized 
and an alternative explanation suggested which is 
more in keeping with currens theories of the properties 
of macromolecules’. Ni the small variation 
in the degree of dissociation of pectin with oon. 
oenira&ionb*, for a given pectin in & gel of speoifled - 
soluble solids content and pH, both theories indicate 
a linear relationship between gel strength and pectin 
concentration. However, a review of a number of 
the published curves relating the gel strength and 
the pectin concentration shows that when the strength 
is measured within the elastio Imits of the gel and 
is expreased in units proportional to an elastic mod- 
ulus, in each case the curve obtained is convex to 
the pectin concentration axis‘! (gel 
measured by means of the #11 may be 
converted from percentage sag to shear moduli by 
means of the curve given by Owens and Maclay"). 
Similar curves have been obtained by some workers 
measuring the breaking strengths of the gels'>1*, 
although in some instances & linear relationship was 
found!*i!, i 

Linear relationships between log (gel strength) and 
log (pectin concentration) have been demonstrated 
previoualy+ 51514, Some of the published curves from 


50 


3 





031 02 0:33 O4 0% 10 20 
Coneentration of pectin in gel (per oent) 

mel Gel curves from 
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pectin concentration has peal a Eaha n Eire af ‘100 
D^ rade poctin as defined In te respectivo motbods 


a (rt 


3 


- 


n ‘forming - capacity (or © 'grade' t) 
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that cigs ta pial eaten a 
‘have ‘been replotted in: this. manner in Fig. Ll, In 
each of these examples the gel'atrength was measured 
within the elastico. limita of the gels. Strengths 
measured with the rdgelimeter have been converted . 
from, peroentege sags to- shear- moduli as ‘described’ 
above. Iu sach. suae the: reulta epprozitmate closely 
to a straighi line. ` 

The curves show in Fig. land thoe makred. ” 


^... previously‘ 5 £14 ERO e titted Dy 4 general equum. 
Y of the form i^ >; y s 


E 


E OST RD apa B 


where R is the gelatrengih, P. the peotin.conoentre- : 
-:tion'and A and B are parameters, provided that B 
is small compared with AP*. Tho inclusion óf the 

r B is necessary in order that & positive 
“value of P be obtained when R = 0. Zero gel strength - 
is taken as the strength at the limiting pectin oon- 
Bonbon, Sree, s gel Ie dorscacor Joab fede o 
form}, 


From their resulte, Campi and Money** showed 


. that the gel stténgth wag proportional to the square 


of the pectin concentration. Jhe slopes of the lines 
in Fig. 1 also indicate that the value of n in equation” 


(1) is approximately 2. The apparent linear relation: ' 


ahip between gel strength and pectin concentration, 
-giving n =-1, observed by some workers^16!', may 
‘be due to the Imnited range of peotin concentration 
' gtudied. Room xr " 
Ths valueg ofthe parameters A and B will depend 
m & 0 of factors, including the pH,and 
soluble solids". ntent . of the gel, and on the jelly- 
) of the pectin (of. 


~ + Groyér?). “Data obtained with six commercial powder 


t between the grades of the 


te 


-s 


pectins from various sources, made into gels by the 
: "Teepol/-gel procedure", indicate a good correlation 
and the values of 
4^4 (correlation coefficient 0-906). No correlation 
was found between the values of the parameter B 
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Photochlorinatlor of Chloroform _ 

. Wa. have shown recently that the dhain- . 
Ripe in hs gua phas, photochlorination of 0,0, and 
-of eee ste: SED Tw i š 

70,0, - J Ol x hiai prod ants in ks 
30,0 s. ‘—. inaotive products (8): w 


MEM E Ee cien! 
£0 as to have's uniform representation of all reactions : . 
vide infra (ii) ; the producte of these reaction steps 


E pice gi ale herr aspis 
(1). 


Reaction (8) is predominant m the case of C,Cl, up 
to 480° K. and (7) between 520° and 560° K. In the’ 
substitution reaction below 400° K., (7) and (8) are of 
ooa! ruporfenge s above 430° K., deh: 
tion (fef. 1 , IV) oocurs; with (7 ) as the chain-broaking 


c eed have now studied the photochlorination of 
chloroform, and have applied to this case the general 
mechaniam (ref. 1, II) some time ago and 
which permitted us to explain all the results for sho 
system O,01, OHO, ‘ A 


Cl, thus: 

hr 

> 20l (1) 
Ol. + CHCl, e COl + HCl (2) (4) , 
CC + C @O0C,+Cl _ (8) (8) Ë 
201 + M +O, rM . (0). . 
Oc + C0, - CUL (D 

2CO0l, >œ 4 (8) ' 


All results have been treated by van't Hoff’s 
method, plotting log e; ve. log p(Cl,),, where vris the- 
rate and p(Ol,) tho preasure of chlorine ab the ‘tinte:t. ` 
This yields n, the reaction order in the course of the: 
reaction, and ve the initial rate of the reaction. A 
plot of log e, vs. log p(Cl,), for different initial 
chlorine pressures (p(Ol,),) gives the reaction’ ordbr' 
n, = 8/2 in the initial conditions* (Fig. 1 
alightly with p(Ol,)/p(OHCl,), l), having v. di cum Di value 8/3 
for p(Cl,)/p(CHOl,) = 1. This result would be ex- 
pected from the reaction sequence (ii), if, asm the 
case of C,HCl,, reactions (4), (5) and (6) eta aeg: 
lected and the steady-state treatment is applied : 


v — 190 EQUITES (CL)/ A (CHOL) ) + a iy" 








Fig. 1. pg AM 
for a ratio s(CL)Js(TH 
Pr In (mm, mereury 


- 2. * 1n (mm. 


from 
= 3/2 deuote er Lol 
Measurements at 343° s 
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“which a in fact, ` predominant. 
Thus this competition permita one 
to measure b’,/k, and k’,/k,; the 
: results are shown in Table 21, 
«| Complementary. information on 
. Tate-constanta of elementary re- 


nmm " aotions. ‘of chlorine atoms and 





Accotding to (iii), a 
2; the slope 
with the ordinate axis 


(hy ciel 


CHO qoe ners gs eh eee 
onsin 1 
TIDO a). paces 

"We oonolude that : 

- (a) The van's Hoff method is a much more reliable 
and sensitive tess for the mechanism of complex 
reactions than the integration methods used pre- 
viouslyt-t." 

(b)* The proposed scheme gives & better general 


mechanism 
breaking step (8) for the reaction of C,HCl, and 
2COl, + Ol, > 200, 


m the case of CHCl,, this latter step being further 
in contradiction with Rollefson and Newton's observa- 


tion® of O,0l, formation in the photoohlorination of - 


CHCl,: 

(e), "We Lave also studied the competition reactions 
in a mixture of chlorine, chloroform and tetrachlor- 
ethylene. In this case the rate-equation is given by : 


v = IUS (D), + kapla) (EB + E^. optat + 

Iq a)-1 
ore the prmme indicates the stops of the substitution 
reaction : 


(iv) 


x = (C)I(O,01) = (b(Ch) + b)/E,(O,01,) and 
8 = (O)/(COl) = &’,(Cl,)/k’s(OHCI,) 


(9) is & new chain-breaking step : 
COl, + C,Ch, + inactive products (9) 
e Table 2 











log kV 








pe EF —B10/T —8-0 
—1,80T-245| ^. : 

n —1,000/7'—1 07 
—1,MOT--$ 0  —1,068T +0 18 













chlorinated. . hydrocarbon radicals 

-'..' ead now be obtained’ by con- ` 
Mad dE UT el d Gene ed Gr 
type (ii) ‘of photoehloriia&ion reactions, including. - 
“measurements in intermittent light, and. of oom- 
petition reactions (ref. 1, VI). 

-We. thank Prof. P. Goldfinger for. “gullible dis- 
cussions, the Institut pour la Recherche Scientifique 
dans l'Industrie et l'Agriculture and the Centre 
.National de Chimie Physique Moléculaire (Brussels) 
for financial aanistance. 


In the ious communication! in Table 1, rate- 
equation A should read (1,1/ k,/k,*") (Ola) instead of 
(Ol)*/. All rate-constants are in (litre mole-tpei 
seo.l, - 

: G. Camm ' 

..  G. MARTMNB 
a k g 3 


it, 
, tbid., 08, 32b (1957). 
J. Okin. Phys., H, 106 (1937). i 
8., Lomar, D. å., and Weston, IL, Trevis. Farad Soi, 
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+ Burns, W. G., and Deinton, F. 8., iu Terad. Soc., 44, 80 (1962), 
* Schumacher, EL J., and Wolff, E., S. phys. Chem., B, 85, 161 (1034) 
* Winning, L H., Trens. Farad. Soo., 47, 1064 (1961). 
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Differentiation of a-Amino-Acids and | 
Amines by Nor-Enzymatic Transamination 
on Paper Chromatograms  , 


Crumpler and Dent’ devised a method based on the 
immobility of the m. complexes of the amino-acids 
in some solvent ^to differentiate a-amino- 
acids from other afüines on paper. The behaviour 
of B-amino-acids is ambiguous, since they also form 
stable copper complexes, but occasionally yield visible 
mobile spots with ninhydrin!. «a-Amino-acids*® but 
not B-alanme* or most other amines undergo trans- 
amunation with pyridoxal in aqueous ‘solutions. 
Binoe the pyridoxamine formed gives a characteristic 
deep orange colour with nmhydmn it appeared that 
adaptation of the reaction to paper might provide 
& convenient means of differentiating a-amino-acids 
from B-ammo-acids and other amines. 

The mixture to be analysed is applied to duplicate 

and the chromatograms are developed with 


" - the deared solvent. We have usually used the upper 
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layer of n:butanol-aostio acid—water (4:1: 5) as the 

solvent, although the reaction appears” 
largely independent of the solvents used. After 
drying in air to remove the galvent, one chromato- 
gram is sprayed with & solution by.dissolving . 
. i in 100 ml. of 95 per 


aliquot dide fa vale uua a VELO 68 then again 
` drying in air @t roqm temperature. Compounds that 
. contam the 


no such colour was seen. with secondary (for example, 
proline, N-methylgtyéme) or tertiary (N,N-dimethyl- 
glycine) amines. The chromatogram is now heated 
ab 90? for 10 min. to effect transamination. Both 
it and the control chromatogram are now sprayed 
with 0-25 per cent nmhydrin in acetone, and allowed 
to stand at room temperature or heated for 5 min. 
at 90°. The changes m oolour observed under these 
conditions are summarized in Table 1. 


Table 1. 


COLOURS OBTAINED WIEM AXINNS OK 
NUWHYDEIN-TREATMEET BEFORE 


ROPEBEENTATIYS 
AKD AFTER TXRATXENT WITH 










Oolour formed 
Without 


doxal with 
5 In oo C. 6 min. nee 








acid, o-methyleerine, a-methylolserine. ^ 
f-aminobuiyrio acid, f-alanylgiyome, A-alanyiloucipe, 


FEAR, 


Sh cuerda Conte iE 
price e RM cepi irai re 


former transaminate with pyri te yd pido 
amine and an orange colour pein ninhydrin ; 

latter with the one exception noted rbi 
do not transaminate at 90° to an extent sufficient 
to alter materially the colour obtamed with nin- 
. hydrin. Many of the a-amino-acids develop no colour 
. with ninhydrin withm 5 min. at room temperature 
whereas pyridoxamine does ; consequantly the colour 
reactions exhibited by a-amino-aoids on the pyridoxal- 
treated chromatogram under these conditions are not 
imu cubes Wnt eee een 
Ca ae rape On 
the other hand, pyridoxal ae ioa 
development of amines with ninhydrin, presumably 
because of formation of the Schiff’s bases, and it is 


necessary to heat to obtain colour development with 
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A amino group appear yellow at — 
^7 this stage, presurħably due to Sahiff’s base formation ; 
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enn Pe ree ea Te 
a-amino-acids which lack an a-hydrogen atom (for 
example, u-methylalanine) and henoe cannot trans- 
arhinate by the mechanism postulated for unsub- 
- stituted a-amino-acids? nevertheless give an orange 
spot indicative of pyridoxamine formation. Separate 
investigation has shown that xylation &ooo0m- 
panied by partial transamination occurs in these. 
instances! ; the reaction provides a model for, the 
enzymatic decarboxylation of amino-avids by pyrid- 
oxal phosphate proteins. Although appropriate 
metal ions catalyse transammation reactions of this 
type in aqueous solutions™*, their addition is not 
required for, and does not alter the course of, the 
reaction on paper under the conditions used here. 
Relatively little or no formation of xnmine 
oocurs with serine-38-phosphate and threonine-3- 
phosphate. This is to be expected since a,8-elimina- 
tion reactions to yield nitrogen-free products pre- 
dominate with these amino-acids, as reported else- 
where’. The reactions of the amino-acids with 
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The procedure outlined here permite further 
refinements. By reducing the pyridoxal concentra- 
tion, or by incorporating this reagent mto the nin- 
hydrin spray, it should be possible to obtain colours 
varying from bluish-purple to orange with the various 
a-amino-acids, depending upon the ease with which 
they undergo transamination. Examination under 
ultra-violet light of the pyridoxal-treated chromato- 
gram, before ninhydrin treatment, reveals distmot 
differences in the fluorescent characteristics of certain 
of the Sahiff's bases obtained. Finally, the method 
in reverse (pyridoxamine spray followed by ultra- 
violet exammation or ninhydrin-treatment) can peo 
Med E E a vo qd 
grams. In this application, however, the 
has aee lees sensitive than A E E 
keto-acid 2,4-dinrtrophenylhydrazones. 

Ie Oe DM Suey ees an bere Dy Serene om 

th Service. 


G. D. KALYANKAR 
Esmond E. Siar. 
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Non-specific Hydroxylation of Aromatic 
Amino-Acids by an Insect Cuticle 


DunarNG an examination of the amino-acid oom- 
position of the larval cuticle of the blow-fly, Caléphora 
vomitoria, it was found that phenylalanine and tyro- 
sine were readily removed by extraction with water 
at 50°O. for 2 hr. Surprisingly, however, these 
amino-acids could not be recognized in the extract. 
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Instead, alanine and- -ninhydrin- -negative diphenolio 
compounds were foupd.. This vbeervation 


that the outicle`is capable of hydroxylating aromatio N 


amino-acids in a mànner similar to the aation of the 


artifloal system studied by 


To explore this possibility further, inset sone? 


in batches of twenty, were cleaned by scraping, 


extracted in water, and then incubated in 0-1 per ` 


cent phenylalanine solution. After 24 hr. the solu- 
tion was made slightly acid with sulphuric acid and 
extracted with peroxide-free ether. The ether 


(4:1: 5), Pie akin acid—water 
(50: 2:48), and benrene-acetio acid—water (2: 2 : 1) 
were used as solvente. The chromatograms showed 
ninhydrin-negative silver-reducing spote indistin- 
guishable from those produced by hydroquinone and 
catechol, and their identity was further established 
by the fact that they gave the same reactions as these 
compounds when tested with the following reagents : 
Ehrlich's reagent, ferrio chloride, Roux’s sucrose 
reagent, Pauly’s reagent, and Folin and Ciocalteu’s 
reagent. 

Similar results were obtained when cuticles were 
incubated with tyrosine, and the cuticles were also 
found to be capable of forming hydroxylated producta 
when was used as subebrate. 

These observations indicate the possibility that 
larval cuticles may oontain hydroquinone and 
catechol. Five hundred cuticles’ were therefore 
cleaned and extracted with hot absolute ethanol for 
six hours, and the extract concentrated and examined 
dad di ores In &ooord&noe with expecta- 

RoHS bydrodumone Gd sssedbal were shown to be 
present. 

The presence of deaminsted dihydroxyphanols in 
the larval cuticle must clearly be taken into aooount 
in studying the process of puperium formation, and 
in the full account of these observations which is 
being prepared evidence will be submitted showing 
. that Eycroqunoue Dias e Pe ee 
tannmg process by which larval outicle is 
hardened. 


R. Danan 


! Delgitesh, O. H, Arok. Biochem. Biopkys., 58, 114 (1065). 


Identification of Edible Oils 
and the Detection of Oil Adulteration 
by Differential Infra-red 
Spectroscopy 
A BHOUBBING problem in the food enforcement 


field is detecting the adulteration of butter and olive ' 


oil with other fats and oils. Many methods of 
detection have been devised, but most of them lack 
either sensitivity or speed. 

Infra-red spectroscopy has been widely used for 
the detection and identification of organic materials 
buit has not been used for the identifloation of oils 
or fata, because their spectra are smiler. However, 


applying differential speotroecopy!, minor differences 
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T (per oent) 





1,200 


1,100 1,000 ` 900 

Frequency (am.7!) 

Fig. 1. Differential spectra of olive, ootion seed, saffiower seed, 
and soybean oils with olive oll as reference 


in the spectra of fats and oils are &ooentuated, per- 
mitting the detection of one oil in the presence 
of another.: Other applications of infra-red spectro- 
soopy to the fleld of fate and oils are reviewed by 
O’Oonnor*® *, 

The used for this investigation was a 
Perkm-Elmer Model 21 double-beam infra-red 
spectrometer which measures the differences in 
absorbance between two light beams. The instrument’ 
was i with sodium chloride cells of 1 mm. 
path-length, and was with a fixed slit of 
800 microns at a speed of 100 om.-'/min. over the 
region 1,200—900 am.-!. 

cpu CREE pe C T UE 
olive oil in carbon tetrachloride is placed in both 
the reference and sample cells. With the cells in 
place, the instrument is adjusted to read approx- 
mately 75 per cent tranamussion at 900 am.) with 
the beam trimmer. (The pen is set at this point on : 
the chart so that deviations may be indicated from 
this value in either direction.) The spectrum is then 
recorded over the range 1,200—900 om-. Under 
these conditions the pen-trace obtained is essentially 
@ straight line since there is no difference between 
the spectral abeorption in the two beams. The sample 
cell is then filled with a 10 per cent w/v solution of 
the oil under examination while leaving the pure 
olive oil solution in the reference beam. The spec- 
trum is recorded over the same range using the same 


T (per oent) 





1,200 


1,100 1,000 900 

Frequency (em. ?) 

Tig. 2. Dime al f oltve, coconut and palm kernel 
‘oils with olive oll as reference 
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T (per cent) 





1,200 1,100 1,000 900 
Frequensy (em.~*) 
neers Differential spectra of olive and rape soed oils and thelr 
mixtures with oltre oi] as : 


chart paper. Differences in the spectra of the two 
oils, which are not apparent by normal recording, 
are clearly indicated by deviations above and below 
the reference These deviations sre char- 
acteristic of the type of oil, and m some cases may 
be used for identification purposes. 

Fig. 1 shows the differential spectra of olive, 
cotton seed, safflower seed and soybean oils relative 
to olive oil in the reference beam. Similarly, Fig. 2 
shows the differential spectra of olive, coconut and 
palm kernel oils against olive oil. In both figures 
the percentage tranamission scale has been displaced 
for each spectrum in order vo permit the presentation 
of several spectra in the same figure. 

The differential spectral procedure was also 
to mixtures of oils. Fig. 3 shows the differential 
spectra for mixtures of olive and rape seed oils relative 
to olive oil. As little as 20 per cent of rape seed oil 
may easily be detested in olive oil by this method. 
A similar sensitivity has been attained for the de- 
tection of several other oil mixtures. 

Using this procedure, more than two hundred 
samples of olive oil have been examined for adultera- 
tion. Rape seed oil was detected in several samples, 
and ite presence confirmed by isolation and character- 
zation of tho erucio acid. All olive oil samples found 
to be pure by the infra-red were shown 
to be free of adulteration by all other methods 
tried. 

The correlation between the various peaks and 
depressions in the differential spectra with the 
chemical ition of the oil has not been oom- 
pleted, but the peak at 1,078 om.-! which is apparent 
in the repe seed — olive ofl mixtures appears to be 
proportional to the erucio acid content of the rape seed 
oil. 
promise for the detection of foreign fats in butter 
fat, and oen be used for the rapid identifloation of 
_ unknown. oils. A full report on this work will be 
published elsewhere. 


J. C. BaxgTLHT 


Food and Drug Laboratories, 
Department of National 


Health and Welfare, 
Ottewa. 
1 Robinson, D. Z., Anci. Chem., $4, 610 (1052). 
1 Q'Oonnor, R. T., J. Amer. Oil Chem. Soo., 83, 024 (1955). 
3 Q'Oonnor, R. T., J. Amer. OU Chem. Soc., 34, 1 (1956). 
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Influence of lon Exchange on Size and 
Shape of Chain-like Polyelectrolyte 
Molecules 


Ox conversion of the sodium salt of alginio acid 
(poly-d-manuronio &oid) mto the magnesium salt, a 
marked alteration of molecular weight and viscosity 
properties takes place, as shown by the figures in 
Table 1. The molecular weights were determined by 
light scattering and refraotivity measurements ra 
586 and 446 my, angular scattering dependence, in 
some tests, between 135 and 25°, 19 angles), and the 
viscosities were measured in Flory and Couette 
viscometers, the rate of shear being varied from 
0-4 to 2,500 seo.-1. In most experiments the solvent 
was an unbuffered aqueous solution of; respectively, 
0-100 M sodium chloride and 0:0200 M magnesium 
chloride, pH about 5, but some of the viscosity testa 
were algo made in solutions of different ionic strength 
and in the presence of sodium or magnesium veronal 
buffers, pH = 7-48. 


Table 1 











7-80 +010 





Magnesium algmate (I) was prepared from a non- 
oriented. sodium alginate gel by treatment with 9 M 
magnesium acetate, the alginate concentration being 
0-5 gm.-equiv./L reaction mixture. Magnesium 
alginate (II) was obtamed by dialysing solutions of , 
the same sodium alginate, 0-015—0-05 gm.-equiv./L, 
against 0:02 M magnesium ohlonde. On recon- 
version of (I) into sodium alginate a material of 
average molecular weight (96 + 8) x 10* was ob- 
tained. 


The resulta indicate that the bivalent magnesium 
ions combine with carboxylate groups of the alginate 
to form inter- and intra-molecular salt bridges, while 
the monovalent sodrum ions are not capable of pro- 
duomg such links. The relative number of inter- and 
intra-molecular bridges must depend on: (a) the 
degree of orientation of the algmate chains at the 
moment of the sodium magnesium ion exchange ; 
(6) the concentration conditions. In the magnesium 
algmates (I) and (II), both inter- and intra-molecular 
bonds appear to play a part: the former are made 
responsible for the large molecular weights, while the 
latter bring about & more compact configuration, 
which in turn gives rise to relatively small intrinsic 
viscosities and rate of shear dependence. 

A detailed description of these experimenta and 
molecular dimensions will be grven elsewhere. 

We are grateful to Prof. J. A. V. Butler who made 
it poasible for us to use the Couette viscometer at 
the Chester Beatty Research Institute. 


R. E. Coorse 
A. WABSHRMANN 


William Ramsay and Ralph Forster Laboratories, 
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“Where c is stress, p is density 
and V is particle velocity...” 


THE LANGUAGE OF PHYSICS is full of difficulties for 
the transcriber. It has a profusion of symbols, italics, superior 
signs and inferior figures. It annexes names and descriptions from 
many languages. It defeats the keyboard and confuses the typist. 

But it cannot defeat the “Verifax’ Copier. Being based on a oe 
photographic process, the ‘Verifax’ Copier will transcribe every- ie et. | 
thing on the original, whether it is printed, typed, handwritten or 
drawn. It is speedy, too — will give you three dry copies, ready 
for use, in less than a minute. It is compact, self-contained, and 
takes up little-more desk space than a typewriter. Let us send you 
full details. 





Particularly suitable for research 
departments and laboratories where | - 





KODAK COPIER . Written or printed material is often 
difficult to copy. Bar 





Kodak Limited, Dept. 452, Kodak House, Kingsway, London, W.C.2 *"Verifax' is a registered trade-mark 


An easily carried out by the E.I.L. Automatic 
Titrimeter, Model 24. This instrument is fully 
automatic, switching itself off on reaching the 
pre-set end point. 

Either the volumetric or the coulometric 
method may be used, and separate titration 
units for each type are available. Duplicated 
connections are provided on the Control 
unit. 

The endpoint setting dial is calibrated in 
pH and in millivolts, and the equipment can be used for any 
type of chemical reaction producing a determinate change 
of e.m.f. The accuracy of titration 
i8 0.05 c.c. in 50 c.c. 


the pH people 
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., SCIENTIFIC AND TECHNICAL MAN-POWER IN BRITAIN 


HE tenth annual report of the Advisory Council 

on Scientific Policy, covering the period July 1, 
1956, to June 30, 1957*, again deals largely with the 
shortage of trained man-power in Britam which 
remains the chief limiting factor to scientific effort. 
During the year, however, the Council was also 
concerned with the balance and scale of the national 
effort in research-and development in relation to 
national needs. The structure or organization 
of that effort is still under consideration, and the 
need „for: much more statistical information as to 
its magnitude is stressed; but the present report 
discusses: thiefly’ the magnitude of the nation's 
research ‘and development effort and its distribution, 
and questions of scientiflo man-power and its utilize- 
tion, particularly those presented by the emigration of 
scientists and engineers and the Government's con- 
tinued disregard of the Council's recommendations 
about scientific libraries. 
‘+ The Advisory Council recognizes that accurate 
information as to the distribution of the effort in 
research and development in Britain is extremely 
difficult to obtain. The dividing lines between 
research, development and production are often 
arbitrary and indistinct, and even if adequate 
statistioa were available, they would be liable to 
considerable érror. ‘Any attempt to apportion 
,expenditure—or man-power—between teaching and 
research, which is inevitable in assessing the country’s 
effort in fundamental research, is again necessarily 
arbitrary. Nevertheless, the Advisory Council rightly 
holds that, despite the uncertainties in statistics, the 
attempt should be made. Any figures obtamed would 
give at least some order of magnitude to a general 
Pokoe add mugo well. iionte my: groes daana, 
or lack of balance. 

The inquiries as to expenditure by industry on 
research and development on which the report on 
"Boientiflo and Engineering Man-power in Great 
Britain" (London: H.M.8.O., 1950) was based, and 
other inquiries of the -universities and nationalized 
industries, mdicate that in 1955-56 about £300 
million was spent 'on research and development in 
Great Britain. Of this, £185 million (a. figure which 
may be subject to an error of £40 million) was spent by 
private industry (but largely paid for by the Govern- 
ment), £4. million by the nationalized industries, and 
£5 million by the research associations. Government 


expendifure - amounted to £65-5 million on defenoe- 


researoh and development, and in the civil seétor.to 
£12-5 millon by Government departments and £10 
million by the research councils, including ~£1 million 
for the Agricultural Research Council and Medical 
Research Counoi] units attached to universities. 
University research expenditure is estimated at £14-5 


* Annual Report of the Ad Comune on Salenttfic Policy, 
1986-1057. Pp. 27. (Omnd. 278.) n: H.M Stationery Office. 
1057.) 1s, 44. net. 


million and research expenditure by other organiza- 
tions at £3-5 million, of which £2 million is on defence 
research. 22 

The total expenditure on research and development 
in Britain thus corresponded to about 1-6 per cent 


` of the gross national product (at market prices) for 


the year 1955, industry's own expenditure on research 
and development being about 0-8 per cent of the 
mdustrial output. These figures compare with an 
expenditure. estimated by the National Science 
Foundation for the United States a#,1-5 per cent of 
the groes national product in 1958 and an industrial 
expenditure of about 1-9 per cent of net output. 
Since 1953, moreover, expenditure on research and 
development in the United States has risen more 
rapidly than the groee national product. Comparable 
figures are' not available. for Western European 
countries the economies of which are closer to that 
of Britain in pattern and’ scale, but the Advisory 
Council states that it understands that a number of 
such surveys are contemplated and that the United 
Kingdom is offering to sasist sarong? the European 
Productivity Agency. 

Government expenditure on research and develop- 
ment during 1956-57 amounted tò some £224 million 
(of which £177-5 million’ was on defence, or roughly, 
75 per oent of the total), and not counting $hegon: 
tribution from Government souroas expended by’ the , 
universities or the nationalized industries. 
jure by ARS Armin: Haray Aubhiriy ou analuded, 
both under defence research and'under civil research 
and development, bub without being distinguished. 
The estimates for defence research and development 
include some £16 million for expenditure on capital 
projects, sites, maintenance of buildings, and £7 million 
for work done on a repayment basis for private industry 
and other organizations. The estimates of university 
expenditure are based essentially on an analysis of 
published accounts for 1954-55, and in arriving at 
the figure of £9-8 million available to the universities 
for oivil research from Government departments, 
including £7-5 million from the Treasury grant in aid 
of recurrent. expenditure, it has been estimated that 
£4-8 million is spent on research in science and tech- 
nology, £2-7 million on medical research and £0°5 
mullion on agricultural and medical research. Since 
a further £2 million from Treasury grants for non- 
recurrent expenditure on capital works has been 
included, the total is again too high +o give a true - 
measure of recurrent expenditure ; but, on the other 
hand, the exclusion of expenditure on research and 
development in overseas territories makes the figures 
included for Oolonial research and development too 


. low to give the full measure of the national effort in. 


that field either under the Colonial Research Counsil 
or the Department of Boientifl and Industrial 
Research. : 
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- While three-quarters of the expenditure on research 
and development was provided from Government 
sources, only about 30 per cent was actually carried 
out in Government or Government-controlled estab- 
lishments. About 68-5 per oent of research and 
development was carried out by industry; but only 
23 per. oent was financed by industry, the rest being 
mainly in the form of defence contracts of various 
types. About 60 per cent of the total expenditure 
came under the heading of Government expenditure 
on defence research. Analysed according to the 
sectors in which it was oarried out, Government 
expenditure on researdh and development accounted 
for 21-9 per cent of the total; civil research and 
development by the Government departments for 
4-1 per cent and under the research councils for 
8-3 per cent; by the nationalized industries, 1-3 per 
cent; by private industry, 61-7 per cent; 
sresearoh associations, 1-6 per cent; and by the 
universities, 4-8 per cent. 

The man-power picture is similar. Of some 46,600 
scientists and engineers estimated as engaged in 
research and development in 1955-56 in Great Britain, 
4,900 were employed in the Defence departments, 
1,500 on oivil research in Government departments, 
2,500 by the research councils, 2,500 by the Atomic 
Energy Authority, 1,000 in nationalized industries, 
23,800 in private industry, 1,400 in the research 
aepociations, and 9,000 in the universities (assuming 
university teachers spend 50 per oent of their time 
on research), and including 5,300 graduate research 
" students. Not far short of half were employed on 
` defence work, either in Government establishments 
or in industry, although a significant proportion of 
the work done under defence contracts yields resulta 
of value to the development of civil industry and 
our export trade. 

The analysis requires to be carried further and 
based on much fuller figures before we oan say with 
any confidence that there is no lack of balance in our 
research effort and draw any sound conclusions aa to 
its magnitude or distribution. On the figures presented 
here, 1t is no more possible than on those cited in last 
year's debates on the Department of Scientific and 
Industrial Research Bill to say that our effort in 
nuclear research, for example, is excessive or causing 
distortion. Nor, as the Advisory Council rightly 


observes, is i$ possible to lay down any proportion ' 


of the total national effort on reasearch and develop- 
ment which should a priori be devoted to the oivil 
sector. Determination of the actual amount which 
must be spent to secure that the country’s defences 
are adequate rests on military and political oon- 
siderations outside the Oounoil's competence. Never- 
theless, the figures is has collected seem to justify 
the considered view that the resources devoted to civil 
redearch and development have been, and still are, 
far too small for a country like Britain, the oom- 
petitive position of which in world trade depends 
upon the economic development of new products 
and new processes, and where achievement of 
& rising standard of living depends mainly on 
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success in increasing the productivity of the labour 
foroe. 

The Advisory Council hag for several years pest 
been concerned with the possibility of increasing the ` 
scientific effor& in the many industries -where that 
effort is far too small, and the Department of Scientific 
and Industrial Research in particular is closely 
engaged with such problema. In the present report 
the Advisory Council does not discuss such problems 
further, but is concerned first with the transfer from 
defence to civil research and development which the 
cuts in defence should permit and with measures 
which might increase the effectiveness of research at 
the universities. It is hoped that some immediate 
improvement in the man-power situation will result 
from the absorption without delay into oivil work of 
scientists and engineers released from defence work, 
and also that the major proportion of new graduates 
in science and engineering coming forward now and 
for some time to oome, and suitable for research 
and development work, will go into civil industry. 
But the Council also recognizes that even with 
the 6 per cent increase in the output’ of qualified 
scientists and engineers in 1956 compared with 1955, 
and with a 20 per cent increase between 1954 and 
1956 in the number of students entering the soienoe 
and technology departments of universities, it 
must still be concerned to see that sufficient scientists 
become teachers to provide adequate grounding in 
mathematics and science for the larger number of 
children entering the secondary schools in 1958. 

The Advisory Council was asked for advice as to 
the desirability of making greater use of Government 
defence research establishments for civil purposes. 
Ab present such work for other Government depart- 
ments and private industry accounts for about 5 per 
cent of the work done m these establishments. The 
Advisory Council accepte the general position and 
agrees that such establishments could sometimes with 
advantage undertake civil work where it would 
otherwise be impossible to make full use of equip- 
ment, facilities or research teams. Nevertheless, the 
Advisory Council is undoubtedly right to urge that 
staff freed by the defence cute should not in general 
be retained in defence esteblishmente. It is entirely 
sound that civil research should be carried out so far 
as possible in civil establishmenta, and the Advisory 
Council is only disposed to admit the placing by 
firms of research contracts with defence establish- 
menia as promoting the use of more and more of our 
research potential in the interest of the civil sector 
of the economy. 

The biggest and most important problem is likely 
to arise in industry, and the Advisory Counoil's fear 
that, in the short run, expansion in civil research and 
development may not be concomitant with the 
decrease in defence contracts is borne out by some 
of the disclosures in the report on industry and 
technical progress. The Council suggests that if the 
total civil research effort falls, the use of civil research 
and development contracts should be re-examined. 
Arrangements have been made as a result of reoom- 
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mendations in the Advisory Council'a 1952-58 report 
for the Department of Scientific and Industrial 
Research to act ag a central focus in all matters 
relating to the placing of development contracta by 
Government departments, to keep in touch with what 
us being done in other departments, to oolleot, 
evaluate and dissaminate information about suqh 
Projects, and to provide advice and assistance when 
required. So far the response has been small, but the 
Advisory Oounsil is confident that the sohemo should 
be useful. 

If the Advisory Council is wise to seek to shift the 
balance in research effort from the Government sector 
to that of private industry and the universities, it 
rather surprisingly makes no comment’ on the slender 
whaá surprisingly, too, it seams content to accept the 

present expenditure on scientific research in British 
Greene RR ocean sop chu udi 
efforts on research and development effort—d per 
cent in 1955-56. Ite figure of £14-5 million is 
readhed after taking into accouné all data available 
councils and the University Grants Committee, and 
i$ moludes about £2 million from research’ contracts 
placed by Government with industry. The Advisory 
Council does not consider that this 16 per cant (oom- 
pared with the 50 per oent out of 285 million dollars 
m American universities in 1958—54) represents any 
cause for alarm, although any marked increase in 
sponsored research would be most undesirable. 
Again, it disregards entirely the contribution from 
the colleges of technology, on which the Willis 
Jackson Committee rightly laid some stress, though 
1 is here that the question of sponsored research 
might prove more difficult. 

Some contract work is almost mevitable, and the 
Advisory Council goes to the root of the matter m 
pointing out that Government support of free scien- 
tiflo research in universities, through the Treasury 
grant, the research councils and the Royal Society, 
should always be at a level which permits university 
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in respect of research in the colleges of technology. 
In general, howevet, it accepts the proportion of the 
nation’s Boientiflo man-power engaged on research in 
the universities as reasonable, and while thia view 
may well be open to challenge, the challenge will be 
the stronger if made when discussing the balance of 
research effort in the main flelds of work, or possibly 
in reviewing the arrangements for co-ordination of 
effort into which the Advisory Oouncil is still in- 
quiring. In this connexion, indeed, it is pomted-out 
next ten years to find the staff and accommodation 
` for the increasing load of undergraduate teaching ; 
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recent Fawley Foundation Lecture. It believes that 
the proportion of supporting staff to professional 
workers is too low, and that a substantial increase in 
the number of technicians employed would do much 
to increase the value and productivity of the research 
effort of the universities. Indeed, it is probable tbat 


there are few ways in which a comparatively small 


expenditure could do more to eliminate the waste of 
highly skilled man-power, and the Advisory Council 
might have done well to frame its conclusion in the 
form of a recommendation to the Lord President of 
the Council, or perhaps to the University Grants 
Committee. Left in its present form, it ia unlikely 
to receive effective backing. 
In commenting on the transfer of highly specialized ‘ 
man-power from defence to civil work, the Advisory 
Council refers to the grave danger that, unless efforts 
are made to assist highly qualified men to find new 
jobe which they will rogard as satisfactory, emigration 
may increase, particularly to the United States and 
Canada, where there is & large unsatisfied -demand 


Trade, profeegional institutions and the immigration 
authorities in the United States and Canada as to 
the immigration of highly qualified scientists and 
engineers, and the subject is discussed in a separate _ 
section of the report. The indications are that, over . 
the past seven years, 1950-56, about 190 postgraduaté ` 
chemists and 145 postgraduate physicists left the 
universities to take employment or fellowships in the 
United States or Canada. These figures represent 
about 6 per cent and 10 per cent, respectively, of the 
average annual numbers of chemists 
and physicists who left the universities during the 
last five of these years, and the number was greater 
in 1956 than in any previous year. In the same 
period, some 410 chemists and 180 physicists accepted 
postgraduate fellowships in the United States or 
Canada, about 40 per cent remaining there on com- 
pletion of their fellowships; if the information 
obtained from four of the largest professional in 
Kiiciions ia Cy O4], about: Si pee ost of the ducréade 
in membership in 1956 left the country that year. 
Figures of immigration into Oanada and the United 
States indicate that the-number of emigrants from 
the British Isles who desoribed themselves as engineers 
took an upward turn in 1956 after falling between 
1953 and 1955; and if inquiries abouts poste abroad 
indicate a serious intention to emigrate, there may : 
Do n Pag marenae i0 Ane Duae Gt Puen UNDO 
emigrate in 1957. 

The evidence is not entirely consistent—a Gallup 
poll at Cambridge seemed to indicate that no more 
than 1 per cent were serious prospective emigranta, 
although three times as many would be considering 
emigration; the Advisory Council recognizes thas 
its conclusions need checking by statistics collected 
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on & more systematic basia and it has asked the Com- 
mittee on Scientific Man-power to keep the situation 
under review. It also recognizes that to a oertein 
extent emigration ie beneficial to British mteresta, 
and if there were no current shortage, an increase in 
the -movement would be welcomed, both in view of 
the growing need of the leas-developed countries for 
technical assistance and because of the benefits to be 
reaped in return. As it is, the problem is to strike a 
‘balance, and the Advisory Council suggests further 
that factors’ which encourage young scientists and 
engineers holding fellowships or studentshipe in the 
United States or Canada not to return to Britain 
should, if possible, be removed; for example, if 
industry would arrange to set up an organization in 
the United States and Canada to interview graduates 
on behalf of United Kingdom employers the return 
; flow might be increased. Again, ib suggests that 
more Britimh scientists and technologists should be 
encouraged to do postgraduate work in Europe, 
and that more publicity should be given to the 
fact that Department of Scicatifle and Industrial 
Research and some other fellowships can be held 
in Europe. 

Higher salaries and better equipment and facilities 
for research in American universities are mentioned 
ag the main mducements which attract young research 
students from United Kingdom universities; but 
otherwise the Advisory Council does not touch on 
the fiscal considerations stressed by the Chancellor of 
the Exchequer in his last Budget speech. If further 
inquiry should esteblish & continuing and substantial 
increase in the emigration of such highly trained 
professional men, the Advisory Council may well 
have to urge such considerations, among others, very 
strongly on the Government. It cannot leave the 
problem alone until, as with the failure to implement 
the Oouncil’s recommendations about scientific 
libraries, Britain’s scientific and technological capacity 
is endangered. 

Tn this matter o£ soientifio libraries, tho Counoil ia 
again'only able to report trifling progreses. Although 
a unit has been set up by the Department of Scientific 
and Industrial Research to implement the planning 
of a National Smentifio Lending Library, search is 
still being made for a suitable location outside London 
for a National Lending Library of Science and Tech- 
nology. Agreement has been reached, in principle, 
for the transfer in due course of part of the collection 
of the Science Museum Library to the new National 
Library, but it appears that acquisition of a suitable 
site for erection of the National Reference Library 
of Science and Invention, in conjunstion with a new 
Patent Offloe Library, is still under consideration. 
The Advisory Council repeats ite warning that the 
needs which these libraries are intended to meet are 
oontinually growing, and that the longer action is 
deferred, the more difficult it will become to find 
adequate solutions to these problems of the dis- 
semination and utilization of scientific information. 

- It is & pity that the bearing of these projecta, and 
indeed of the conception of the Science Centre ttaelf, 
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both on the efficient utilization of soientiflo man- 
power and on the application of the results of research, 
has not been presented in guch a way as to bring out 
the wastefulness and oostlinees of the Government's 
dilatormese and inaction. The history of the whole 
project, ita implications and possibilities, should make 
it plain where the responsibility lies and frustrate 
any attempt to make party political capital out of & 
dereliction of duty in whioh both political parties 
share. The over-riding lesson. to be learned from the 
Advisory Council's latest report is in fact just this 
danger of allowing preconceived ideas or political 
doctrine to prevent the action to which impartial 
inquiry points. The wise use of the limited resources 
of Britain in research and development demands, 
indeed, accurate knowledge and sound judgment : , it 
demands equally vision and determination, impar. 
tiality and courage. 
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MANAGEMENT IN INDUSTRY. 


Effectlve Industrial Management 
By James L. Lundy. Pp. xviii 4-588. (New York and 
"London: The Macmillan Company, 1957.) 44s. 


HIS is a remarkable book. Remarkable because, 

symbolically, it clearly shows why industry in 
the United States is so much more productive than in 
Britain; and because it deals with all aspects of 
mansgement and nearly all in & highly competent 
matter. It is equally noteworthy beoause, un- 
wittingly, the author has revealed the madequacies 
of certain British publications which masquerade as 
authoritative works on some aspects of management 
studies. 

The fundamental reason for the difference in 
productivity between American and British industry 
is brought out in the introduction to this book. In 
many colleges and universities in the United States 
the industrial engineering and management curricula 
include an introductory survey on management as a 
prerequisite for more specialized courses. This book 
has been prepared as & text for these introductory 
courses. Yet apart from the usual background 
material illustrating the development of modern 
methods of management, the book contains chapters 
on topios which even now are ised in oompare- 
tively fow firms m Great Britain and which even 
so-called progressive firms are chary of introducing. 
These include certain accounting and b i 
controls, inspection &nd quality control, the latter 
including the use of statistics, various job evaluations, 


purchasing performance. 
inclusion in an elementary text-book for introductory 
courses in management shows how much more 
objective is the American approach. 

The second feature which makes this book so re- 
markable is its comprehensive nature. Sections are 
introduced dealing with ell aspeote of management 
including finance, sales, organization, research and 
development, production and maintenance, work 
study, materials handling, design, purchasing, pro 
duction control, inspection, quality control, armor 
and all aspects of the personnel function. 
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With its’ American connotations the chapters 


authoritatively in such & short space. 

Of the third reason which makes this book so 
remarkable little need be said; Until management is 
taken seriously as a subject worthy of study in 
graduate and postgraduate courses ab universities, 
British text-books will continue to be written by men 
who are academically and intellectually inadequate. 
We have no comparable book to this in Britain; the 
need grows greater daily. T. H. HAWXINS 


EVERYMAN'S PARASITOLOGY 


Animals Parasitic In Man 

By Dr. Geoffrey Lapage. (Pelican Book No. A394.) 
Pp. 320+8 plates. Mddx.: Pen- 
guin Books, Ltd, 1957.) 58. 


publishers and editors of the Pelican Medical Series 
have therefore & valuable service in 
podun g seek on taa o ae e T e: 

parasitologist of wide experience and erudition. 
As stated in the foreword and preface, this book is 
intended for a wide range of readers, including not 
only educated laymen but also junior and senior 
members of the medical profession, as well as biologista 


method of the reader with an 
evolutionary | to the natural history of 
itio inf ions. i 


belong, 
mission of the infections. The following five chapters 


and polygenetic life-cycles, comprising 

the bionomics, structure and host—parasite 
relations of which are described in. some detail. 
Separate chapters are allocated $o-malaria parasites 
and, trypanosomes and the diseases caused by them, 
while in another an socount is given of ani 


course of development and method of transmission, 
as well as its effect upon the host, are adequately 
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Important features of this book are 
the illustrations and diagrams, which—with the 
appropriate captions—give a clear picture of the life- 
histories and bionomics of the parasites described in 
the text. 


Those readers whose interest has been sufficiently 
aroused will find at the end of the book & useful list 
of references for further ing. ‘There is also a 
detailed subject-index of about fourteen pages. 

I$ is to be hoped that this book will meet with the 
success it deserves. Last—but not least—to have 
produced a book of such high quality at such-6 
joo is an achievement of which the publishers 
justly proud. O. A. HoARE 


oan 


. HISTO-PATHOLOGY. 


Histological Technique for Normal and Pathological 
Tissues and the Identification of Parasites 

By H. M. Carleton, with the collaboration of R. A. B. 

Drury. Third edition. (Oxford Medical Publications.) 

Pp. xvi--843. (London: Oxford University Press, 


1857.) 30s. net. 


jos is the third edition of the late H. M. Carle. 
ton’s useful book on histological technique. It 
contains, not only straight histological technique, bus 
also many current pathological and parasitologi 

methods, All the methods in the book have been 
carefully tried by either Carleton or R. A. B. Drury ; 
the latter collaborated especially in histo-pathological 
and bacteriological methods, and techniques for 
spirochmtes. This edition contains fifty-five fewer 
pages than the first (1926), and yet covers the modern 
ground very well indeed. Carleton and Drury's book 


special parta of the biological Ald it 


will stimulate the younger workers to try techniques 
outaide their fielde. From this point of view—and it 
is what Carleton intended—4he book should be most 
helpful in the coming years. For the small laboratory, 
for soionoe laboratories in schools, and for people who 
have, to work in laboratories abroad, this book is 
warmly recommended. = 

How far such books wil survive in ihe future, 
with the impact of electron miorogoope technique, is 


1080 


& moot point. On» supposes, however, that medical 
and junior biology students will always have to 
study, with the optical microscope, sections prettily 
stained methods. 


Carleton. No doubt we all become less 

with age, but to those who have other photographs 
of Carleton, the chcice made for this book will seem 
unfortunate. 


There œ a foreword by Bir Roy Cameron which 
informs the reader that, “A pupil of Gustav Mann, 
whom he succeeded at Oxford, and of Champy, he 
inherited their common sense and uncanny intuition". 

, Carleton never saw Mann, was not his 
pupil, and did not succeed bim. Carleton was trained 
as a oytologist by the reviewer and sucoeeded the-. 
latter after he had migrated to U; College, 
London. There seems little doubt that Sir Roy’s 
kindly piece about ‘‘common sense and uncanny 
intuition" must have belonged to OCarleton's period 
with C. Champy st Paris. J. Baonth GATMNBY 


TELECOMMUNICATION 


Communication Engineering 

By Dr. W. L. Everitt and Prof. Q. E. Anner, Third 
edition. Pp. ri -+ 644. : McGraw-Hill Pub- 
lishing Company, Ltd., 1956.) 675. 6d. 


HE recognition of telecommunication, as 8 


W. L. Everitt’s text-book, when it first appeared in 
Iu one ee eee See 
which exemplified thia recognition and endeavoured 
to treat the subject of teleooramunioation as a unity. 
The book, which was written at a level appropriate 


and before long had establiahed itself aa one of the 
standard text-books for students. 

The third edition of ‘‘Communication Engineering" 
appears under the same title but under the joins 
authorship of Prof. Everitt and Prof. G. E. Anner. 
In the preface to the new edition the authors remark 

that, at the time at which the first edition was 


The book opens, as did its predecessor, with a 
chapter on the fundamental principles of oommunica- 
tion networks. This introduction is excellent. The 
basic concepts underlying multi-channel frequency- 
division communication systems are introduced 
almost at once, and this is followed by a olear de- 
scription of amplitude and angle modulation and of 
the relative effects of interference in the two systems. 
A similar treatment is given of the principles of 
signal sampling, pulae-modulation and time-division 
multiplex: Finally, there is a section deeling 
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briefly with the quantitative measure of informatio 
and with the implications of the Hartley-Shanno 
law. 

` Two chapters are devoted to the transient an 
steady-state analysis of linear networke.’ These ai 
followed by a chapter giving & thorough treatmer 
of resonance and a chapter on bridge networks. Th 
last chapter deals with the important applicatior 
of the bridge pringiple in -vommunication circuit 
namely anti-side duplex and phantom oirouit 
two- and four-wire ber cirouit& and circuits fc 
the stabilization of radio-frequency amplifiers. Th 
treatment of passive networks with lumped par: 
meters is completed by two further chapters o 
iterative networks and wavo filters. Transmissio 
line, in the new edition, oooupy a good deal moi 
spece than in the old, there being a separate ahapt« 
on lines of low loas which includes a very satisfactor 
treatment of impedance charts and their applioatiori 


theory, but it lacks the quality o£ developmg physic 
insight. The concept of & true time delay in tram 
mission oen be first developed unambiguously for tk 


transformation. One : 


the attenuation reponse curve which is known as th 


Tee oe ae lee the main text < 


chapters- comp. 
the book. The first of these treats linear ampliflen 
Again the treatment is on as general & basis aa : 
i ee ce ee 
early-stage, design for maximally flat 

Recline: onera lb alain att the wade « 
transient response and ampi 


modulation and demodulation, as giving some of th 
clearest and most illumiating elementary treatment 
available, cannot but regret the di nee of 
good many well-tried and familar sections. On th 
other hand, the more ive treatment « 
linear communication networks on a ‘broad-banc 
beais is of the highest value. 

As a text for students the new edition of "Com 
municetion Engineermg” is a work of excellent qualit 
which should commend rteelf as did ite predecessor 
to the good opinion of teachers of the subject. 

JaxEs Guia 
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TIMBER PRESERVATION BY COPPER COMPOUNDS 
By D. S. BELFORD and Pror. R. D. PRESTON, F.R.S. 
n Botany Department, University of Leeds 
: XE AND 
E ~ © D. COOK and E. H. NEVARD 
` b Tesis Hickson’ s Timber Impregnation Co. (G.B ), Ltd., Castleford 
URING the past year = have Dedi making. scope. Aoocordingly, various stainmg techniques were 


what is probably the firat attampt to utilize 
modern physical techniques of sub-microscopic struc- 
tural research to resolve some of the outstanding 
problems associated with the impregnation of timber 
by water-borne preservatives. The long-term object 
of the work is to determine why certain timbers are 


with ease. In view, however, of the lack of mforma- 
tion odnoerning the precise location of the ingrediente 
comprising the preservatives within the timber, the 
immediate problem has concerned an investigation 
of the physical state and distribution of preservatives 
in the timber on a sub-microscopic scale. We have 
Mee MS EDO AMAROD DINI. X-ray 
diffraction analysis, eledtron microscopy and electron 
diffraction is. The resulta obtained to date 
seem to us to be of sufficient importance to merit 
immediate publication pending the preparation of & 
series of longer papers. 

The work so far has been carried out exclusively 
on Douglas fir (Pseudotsuga taxifolia) for several 
reasons. Douglas fir is widely used in Great Britain 
for constructional purposes, but is often difficult +o 
treat with preservatives. The heartwood is only 
moderately durable and the sapwood very liable to 
decay. Because of the lack of- durability of the 
Weosbedod lug and epaye irooniat eshisde bee 
are frequently required, and even then the results are 
irregular : z 


advantage of Douglas fir as a test material is that, 
being a conifer, i$ has & relatively simple structure 


veetigaki 
was that known commercially as "lIanalith' C (a 
mixture in water of copper sulphate, potassium 
dichromate and arsenic pentoxide) ; but in addition 
testa were also made with copper sulphate alone, 
copper sulphate/potassimm dichromate mixtures, 
arsenic pentoxide alone, as well as copper arsenate, 
chromium 


on matched blocks measuring 2 in. x 2 in. x 1 in. 
Initially, blocks were treated under 
following treatment waa finally adopted. The biosie 
were, individually in & beaker and weighted 
with a lead weight, and the beaker was then placed 
in a desiccator under a vacuum of 27 in. of mercury 
for 10 min. The treatment solution was then admitted 
without allowing air to enter and the vacuum main- 
tamed for 10 min. longer. Air was then admitted 
to the desiccator and the timber allowed to soak for 
two hours, after which is was dried. Although the 
timber generally darkens on treatment, the coloration 
is too weak to allow determination of the distribution 
of the preservative in sections using the light micro- 


but ¢he 


applied either before or after sectioning, and the most 
effective of these proved to be rubeanio acid (dithio- 
oxamide). 





PT 
PRU DINE 


which under alkaline conditions forms a deep blue 
insoluble complex with trace amounts of copper. 
The microscopic appearance of the wood was then 
most revealing, two points in particular bemg very 
noticeable. First, in no conditions was any of the 
blue copper—dithio-oxamide complex observable in 
the cell lumina. This shows that the preservation of 
wood using a copper salt does not depend on the 
lining of the cell lumina with a copper compound. 
On the other hand, the middle lamella in partioular 
was stained vary and the stain was noticeable 
throughout the whole of the cell-wall thickness. The 
stain was, however, patchy over any section, making 
i$ quite clear that the copper was not distributed 
uniformly the test wood sample. The 
increased durability of the timber as a result of 
treatment with an-aqueous solution of copper sali 
must therefore depend on the copper content of tho 
cell walls and on the forms in which the copper is 


Longitudinal sections stained with dithio-oxamide 
and examined under the polarizing microscope 
exhibited a spectacular dichroiam. Apart from dis- 
turbances caused by the bordered pite, the sections 
were a deep blue colour for light vibrating in & plane 
parallel to tracheid 


enu peal ile anager Egle as ced eller 
cellulose microfibrils. Is muss be concluded that at 
least a proportion of the copper in the cell wall is 


electron microscope, using both ultra-thin sections 
and material ground in a blender. Ultra-thin sec- 
tionmg of wood is- i difficult, and this is 
also true of preserved wood. Neverthelesu, the sec- 
tions we have been able to examine have shown, 
within the cell wulls, the of sub-miorosoopio 
particles distributed at random (Fig. 16). These 
particles were identical in a to some of the 
crystals which appeared when & drop of “Tanalth’ O 
solution wus evaporated to dryness on a specimen 
carrier (Fig. la). There does appear, therefore, to be 
evidence that certain components of ‘Tanalith’ O aro 
deposited at random within the cell wall. 
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phenomenon which is-characteristic 
of organio rather than, of ‘inorganic. 
compounds. In every: dase the 
electron “diffraction diagram js 
oriented with respect to the cellu- ` 
„lose “mi . It seama, there- 
fore, probable that ab leas$ a pro- 
portion of the copper within the dell 
walia boari tn cha. doe ofa copper 
cellulbee complex. ‘The X-ray 
diagram of the whole of tha treated 
wood failed +o reveal the presente 
of this complex owing, no’ doubt, 
to the relatively small amount of. 
copper which is present in the wood. 





, This failure does, however, show 

Fig. 1. Micrograph of “Tanalith’ C from a 05 cons aqueous soluti : s ee 

dried ae TRIPO, Palladır Ara dowod. (x 19, 800.) d 0b) Mirograph. ~- further that the complexing is 
a section of "Tanal wood, thin’, "34 * P A 4 

the oell wall. Xi tha not , unshadowed. (x fs ERO limited to strictly localized regions 


of the cellulose. 
It has also ‘been observed that 
similar, diffraction ros to that 













electron diffraction work has been 
purely qualitative, it has not been 
posible to asseas whether there is 
& quantitative difference in the 
copper cellulose complex besween 
treatments with "lanalith C and 
treatments with copper’ sulphate 
alone. When the wood was im- 
with chromium, cobalt, 


qn e diagrams were again ob- 
ENDE M of & particle of blended untreated S iained. I$ must be concluded from 
goli thawed, a a EE "a those observations that when tim- 
dowed. (x 18,800) “a Gf ber is impregnated with metallic 
` salis of the type described, the 
When pieces of untreated wood, after disintegration istal donborant ib situated within the oell wall of 
in the blender, were examined in the electron micro- ilie Miri her arid a proportion et lokat ie complsted with 
soope, the cellulose microfibrils appeared to be the cellulose to form metallo-oelluloee complexes. 
relatively free of opaque inoruste- : i 
tions (Fig. : 2a). The cellulose * 
microfibrils of wood treated with 
‘Tanalith’ O, however, ‘showed 
heavy incrustations of some elec&ron 
opaque material (Fig. 2b). Certain 
fragmenta of the treated wood, 









the diagrams of all the various com- 
of "Tanalith' C and, using  ! 
the A.S.T.M. index of orystal spac-  ' , 
ings, against the X-ray diagrams  ' 
of all known copper salta, withoub  , ~~ 
finding any agreement. The dia- 
grams, however, resemble though 
are .not identical with, the Xray 
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using copper formato Thess workers have conoludad 

from: indirect’ evidence that, after i he 
wood with copper formate:followed by autoclaving, 
ihe copper is converted to a copper-oellulose óomplex' 
“and theab i$ is this complex which confers upon the 
wood ite durability. “Our own resulte prove con- ' 
olusivély the existence of the complex, and, taking 
their ‘results with ours, we"¢an be rather specific 


the lócesion of this copper within the ~line régions of the microfibrils, and 


oellilose microfibrils. - 
Galli igs miro Abels oaii GER ana bel oF ma 
ocular chains of cellulose lying parallel to each o 


i y 1083 
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Weight of copper. This coppet loading corresponds 
very ‘roughly to 1 copper stom per 20 glucose 
residues withii the paraocrystalline 
microfibrils. I$ is clear that if this copper were dis- 
tributed uniformly within the peraorysiálline regions, 
a uniform space lattice would not develop and no 
electron. diffraction diagrams of the copper—cellulose 
complex would be poeaible. The fact thas electron ' 
diffraction diagrams aré'obtained shows quite clearly 
thas the copper is located within the 

these 


within 
regions sufficient copper is jncorporated fo link the 
cellulose chains laterally into an ordered space 
„lattice. 


aad, over oertain regions of the miorofibril, regularly" * We conclude, therefore, that the metallis oom- 


arranged in a space lattice. It is quite impossible to 

conceive that aqueous solusions containing copper 
ions could penetrate into these crystalline regions 
since waver itself is known not to. penetrate. These 
regions,’ however, are surrounded by others in which 
the cellulose is ine; the cellulose chains 


here lie approximately parallel to baoh other bub are 


' gelluloge complex to form; ^^ ` 


"vponenis of a oopper-chrome-arsenio water-borne 
^ preservativo impregnated into Douglas fir are located 
within the oell wal. A ion at- least of this 
metal complexes with cellulose: of the para- 
orystalline regions of the microfibrila and the reult- 
ing metal-cellulose complex is highly orientated. 
We are not yet certain as to any connexion with this 


1 Trogus, O., and Hess, K., Z. phys. Ohim., 6, 30. 1, 1 (1929). 
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PHOTOSYNTHESIS 


SYMPOSIUM on photosynthesis occupied the 
morning seasion, on September 10, of Seption K 
(Botany) during the recent Dublin. meeti 


*of the 
British Association. Prof. W. Builón wüg; 1t. ohair. 
Dr. G. E. Fogg, of University ; iCollbgor? ndon, 


opened the symposium with & paper dj: „“Aptual and 
Potential Yields in Photosynthesis”. He ádid that 
the total energy reaching the Earth’s“slitface was 
5 x 10% calories a year ; ab prosent the most effective 
conversion of this to potential energy is by green 
plants in photosynthesis. Sohroeder's estimate of the 
total yield of photosynthesis on Earth, particularly 
of the yield of foreste, namely, 1-63 x 10!* tons of 
carbon per year, was probably too small. An 
estimate of the forest production based on the most 
recent information was 1-54 x 10” tons per year 
(instead of 1-10 x 1035), giving a revised total world 
produeton of 2-1 x 10!* (or 2-4 x 101* if respir- 
atory losses were allowed for). There is still unoer- 
tainty as to the total production in the ooeans. 
Using the radiocarbon method, Bteemann Nielsen 
recently found an average value for tropical and 
sub- waters of between 0:1 and 0-2 gm. 
carbon/m."/day. Other workers have found some- 
what higher i & total production 
for the whole hydrosphere of 3.2 x 10!* tons per 
year. This is considerably leas than some earlier 
estimates. One diffloulty is to decide whether the 
radiocarbon method measures net or groes pro- 
duction : further error will arise if any of the products 
of photosynthesis are excreted from the plant. The | 
value of 3-2 x 10" is to be regarded as a firm lower 
limit and in fact may be too small by a factor of up 
to five. 


If the radiation of utilixable wave-lengths alone is 
considered, then & total yearly production of 5-6 x 
10° tons corresponds to an efficiency of energy 
gonversion over the Earth's surface as a whole of 
approximately 0-2 per cent. Under optimal oon- 
ditions of low light intensity in the laboratory, 
efficiencies of 25 per cent and greater have been 
obtamed. In part, the efficiency in the fleld is lower 
because the intensity of sunlight is too high for 
efficiant conversion by the plant. To obtain higher 
values under natural conditions it is necessary to 
find new varieties or new crop plants which are 
capable of utilizing efficiently the natural radiation 
and then seek methods of using their produce. An 
ideal crop plant would have a complete ground-oover 
throughout the growing season, continuously pro- 
ducing new leaves and allowing a continual harvesting 
of leaves after they had passed their maximum 
activity. Alternatively, unicellular algae offer the 
possibility of higher yields, but these must be grown 
in tanks specially designed to obtain maximal 
utilization of light energy. In this case, sewage can 
be used as a source of carbon dioxide. Yields up to 
34 gm. carbon/m."/day have been obtained in small- 
scale trials. The price of the product is likely to be 
five to ten times that of conventional cropa, and Dr. 
Fogg concluded that the process is unlikely to be 
ETA Howie tne eee ute wee Mme 

lifloation in technique is achieved. 
jee 0. P. Whittingham, of the Botany School, 
University ‘of Cambridge, spoke next on “The 
Chemical Nature of Photosynthesis’. He began by 

the work of Calvin and his colleagues who, 
by combining the techniques of paper chromato- 
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graphy and tracer carbon, were able to make great 
advances in our knowledge of the biochemistry of 
photosynthesis. Two types of experiment gave 
information as to the intermediates between carbon 
dioxide and carbohydrate. First, the tage 
activity of a compound as a fraction of the total 
Tadioactivity fixed was determined, and the first- 
_formed intermediate assumed to be that which, at 
toro time, would extrapolate to 100 per cent. This 
type of experiment indicated that p 
acid was the compound first formed from carbon 
dioxide. ^:BSeoondly, evidence was obtained by 
i the relative activity of individual carbon 
atoms in the labelled molecules. The firat-formed 
oglyoerio acid and hexose were labelled 


exclusively in the third and the third and fourth . 


carbon atoms, respectively, indicating a two-carbon 
preoursor. In fact, the two-carbon compound postu- 
lated turned out to be a five-carbon molecule, ribulose 
diphosphate. In light, phoephoglyoerio acid is believed 
to be reduced to triose and henoe to carbohydrate ; 
in addition, some triose and hexose are converted via 
sedoheptuloee to re-form more ribulose, which then 
continues the reaction sequence. A continuous supply 
of two reagents is required to operate the cycle in 
the direction of net synthesis: a supply of reducing 
and of adenosine tri . Both must 
produced as a result of the absorption of light 
energy. 

Previous to work with carbon isotopes, a physical 
separation of the process of carbon reduction from 
that of the fixation of light energy had been achieved 
by Hil using chloroplasts isolated from the plant. 
As then prepared, isolated chloroplasta showed no 
reaction with carbon dioxide, but were able, in light, 
to reduce ferric salta, qui and other substances. 
It is possible that in the plant, reoxidation of part of 
the reduced product via & suitable enzyme system 
could result in the formation of adenosine triphos- 
phate, thus supplying both requirements of the 
carbon cycle. Dr. Suggested that those 
cytochromes which are known to occur only in photo- 
synthetic tissues might be concerned in this phos- 
phorylation which depends on light. Isolated chloro- 
plasta, suitably prepared, have more recently been 
shown both to phosphorylate suitable acceptors in the 
light and to be also capable of carbon dioxide reduc- 
tion. Thus any spatial separation of the photochemical 
and thermochemical processes in photosynthesis is 
not at the gross morphological level of plastid and 


Attempts have recently been made to study the 
structure of the chloroplast and relate it to its photo- 
chemical activity. The electron microscope has 
revealed a multi-layered structure with areas of a 
high dogree of organization, tentatively identifled 
with the ‘grana’ seen in the light microscope. Mercer 
and his colleagues in Australia have studied the 
change in structure oocurrmg during greening of 
etioluted maize seedlings. In the etiolated plant the 
chloroplasts had an irregular granular appearance, 
but as greening occurred the development and 
organization of a layered structure were observed 
concomitant with the development of photosynthetio 
activity. The extensive interfacial area produced by 
a multi-layered structure offers a surface mutable for 
the orientation of chlorophyll molecules. This would 
result in & concentration of pigment within the inter- 
face, thus facilitating energy transfer both between 
accessory pigment molecules and between chlorophyll 
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molecules. Tentative calculations show e ,& permissible 
transfer of excitation energy from an absorbing 
molecule through several ‘hundred other molecules 
before dissipation. Long ago, Emerson and Arnold 
showed that not every chlorophyll molecule, bus about 
only one in every five hundred, was capuble of pro- 
ducing oxygen from a brief intense light flash. This 
would be consistent with a unit of 500-1,000 chloro- 
Phyll molecules associated with each energy oon- 
version centre. Such a unit is much smaller than the 
chloroplast or the granum and might be identifled 
with a portion of lamellar interface. The nature of 
the energy conversion centre at which excitation 
energy is converted to chemical bond energy is still- 
not clear. Some consider rb to be an enzymio link 
between intermediates of the carbon path and certain 
individual chlorophyll molecules. Others favour the 
view thas it is a physical structure with polar ohar- 
acter analogous to a p-n junction. Excitation results 
in a supply of electrons to one surface and depletion 
from the other; the electrons and ‘positive holes’ 
then initiate respectively the carbon reduction pro- 
ceas and oxidation of water to molecular oxygen. 

The final paper was by Dr. 8. R. Elsden, University 
of BShefflell, who spoke on “The Photosynthetic 
Bacteria’. Photosynthesis in all three major groups, 
the Chlorobacteriaceae, the Thiorhodaceas and 
Athiorhodaoeae, differs from that in the green plant 
in that no oxygen is produced and an additional 
substrate—more or leas speciflo to- the group—is 
required. Nevertheless, there are a number of 
features common to photosynthesis in bacteria and 
the green plant. 

All three groupe of bacteria contain both ohloro- 
phyil and carotenoid pigments and these are located 
in small spherical particles, the chromatophores. The 
chlorophyll of the Chlorobacteriaceae appears to be 
very closely related to the chlorophyll a of the green 
plant; the Thiorhodaceas and Athiorhodaceas have 
a different éhlorophyll which is a tetrahydroporphm 
derivative." The action spectra for growth and for 
Photosynthesis are similar to the in vivo absorption 
spectrum of the chlorophylls, indicating thas the 
chlorophyils are the primary photosynthetic pigments 
as In green planta. 

The Thiorhodaceae oan use as substrate hydrogen, 
sulphur compounds and a wide range of organio 
compounds; the Athiorhodaceas can use hydrogen 
and organic compounds but not sulphur compounds. 
With organio substrates most of the substrate carbon ` 
is converted to cell substance, but in addition carbon 
dioxide is taken up if the substrate is more reduced 
than carbohydrate and given out if more oxidized. 
This has made it diffleult to determine the amount 
of carbon dioxide fixation. Attempts to use carbon-14 
dioxide have been complicated, due to the presence of 
exchange reactions. Inhibition by cyanide 18 greater 
where a subetrate is metabolized with the fixation of 
more carbon dioxide. It appears probable that the 
process of carbon dioxide fixation in the bacteria is 
similar to that in the green plant. 

Specific cytochromes have been found in the photo- 
synthetio bavteria and are presumed to play a 
similar part to that of the oytouhromes found 
aasociated with the chloroplast of the green plant. 
The bacterial cytochromes are of the o class with 
absorption maxima for the a-band between 500— 
555 mp. They are not autoxidizable and -differ in 
oxidstion-reduction potential from organism to 


organism, varying, for example, from — 108 mY. for 
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& compound isolated from the green bacterium 
^ Ohlorobium 'tMosulphatophslum to + 840 mV. for a 
. compound from Rhodospirillum rubrum. Duysens 
‘and Chance and Smith have shown by studies, of 
difference spectra that a ham pigment is relatively 
oxidized in light and reduced in dark in Rhodo- 
epirillum rubrum. Illumination of preparations of 
chromatophores isolated from the bacterium is 

by phosphorylation of adenosine phos- 
Spaga sod it i pea Alb that (DIS ia related 1a tia 
oxidati of hmm pigment observed in light This 
would indicate a olose ity injXhe photo- 
‘chemical activity of chloroplasts isolated from the 
.green plant and chromatophores isolated from the 
Photosynthetic bacteria. 
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The elucidation of the reactions involving carbon 
dioxide using isotopes and the comparative studies 
of photosynthesis in bacteria and green plants 
emphasizé that the basic biochemical pattern is 
essentially similar to that of the dark metabolism of 
other organisms, both plant and animal. The unique 
feature of photosynthesis lies in the mechaniam 
whereby light energy is used to drive the reaction 

in the direction of net synthesis. An 

i of the “mechanism of energy coon- 
version is the major challenge for future research in 
photosynthesis and may contribute to the, technology 
of energy conversion just as the study of the over-all 
proceas of photosynthesis has to the technology of 
food production. O. P. WaurrrINGHAM 
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: A TRIBUTE TO FREDERICK SODDY* 


By Pror. F. A. PANETH, F.R.S. 
Director at the Max-Planck-Institut für Chemie, Mainz 


HE first International Oonference on Radio- 

isotopes in Beientiflo Research seems an appro- 
priate occasion upon which to consider our debb to 
Frederick Soddy. The duty to clarify his picture is 
specially incumbent on us, as it is the tragedy of his 
life that’ mémbers of the younger generation may 
kngw him anly.as the person who adopted. the term 


‘isotope’ and; perhaps, as the author of provocative . 


statements in’economios and other fields far remote 
from science. The number of those who knew Soddy 
in his creative period is dwindling. 

In fact, the whole science of radioactivity owes to 
Soddy infinitely more than the coining of the house- 
hold word which is the unifying tie of this Conference. 

First, I would like to recall that the fundamental 
theory of radioactive disintegration was developed 
by Rutherford and Soddy. From experitnents carried 
out during 1901-8 at the University of Montreal by 
the physicist Rutherford and the oltemiss Soddy, 
they drew the conclusion that the emission of the 
Pesqustel rays (ee Muy wate: called D dices days) 

‘by chemical tranamutations ; in a 
vistos Rudce le Gothsent Bad. boon UMOR 
before as one of several possibilities, but the French 
school in particular had favoured other explanations. 
Anybody who studies the original papers will easily 
recognize the decisive parb the chemist must have 
played in this joint work; some of the arrangements 
are, from the point of view of experimental chamistry, 
models of a scientific investigation. Nevertheless, in 
later books Soddy’s nathe sometimes no longer 
appears in this context: to Rutherford is attributed 
the sole merit—illustrating the old truth, well known 


to students of the history of Boienoe, that great 


reputations tend to absorb the smaller ones— 
although Rutherford himself always gave full credit 


to his colleague. 
Their ways, however, soon Boddy's name 


a-rays, helium is evolved in sufficient quantities to 
be identified spectroscopically. "This time the team 
was Ramsay and Boddy: the study of such small 


rg cedar dd rer Parison Goptamber o ar Eo session 
of the International Conferences on Bro rer remi 


quantities of rare gases is Bo difficult that in those 
days Ramsay’s laboratory in London was the only 
place where the necessary experience was available, 
but the radioactive technique—thén quite new to 
Ramsay—vwas olearly Soddy's contribution. Any- 
body who knows from Ramsay’s later publications on 
Tadioactive transmutation, after Soddy had left, how 
pride esl eee oe 
in this field will credit i 
convincing conduct of experiments in which he later 
himself so much more adept than Ramsay. 
So far, Boddy's name had been linked with those 
of senior and already very famous investigators. He 
came fully into his own during the ten-year tenure 
of a lectureship in physical chemistry at the Univer- 
sity of Glasgow, where he devoted himself to radio- 
chemistry proper, that is, to the study of the chemical 
behaviour of the radioactive substances. Such work 
had been going on in many laboratories, but the 
published results were frequently erroneous and no 
attempt had been made ab a comprehensive survey. 
By far the clearest presentation of the new subject 
was given by Boddy in 1911, in a small volume 
called '"The Chemistry of the Radioelements’’. Here, 
for the first time, the phenomenon of the chemical 
inseperability of those substances which to-day we 
call isotopic was stressed as something fundamentally 
new and important. More than that, a connexion 
was indicated between the position that a radio- 
element oocupies in the disintegration series and in 
the periodio tablo; the first part of the important 
‘radioactive displacement law’ is already contained 
in this book, namely, the rule- that emission of an 
a-parbiole means shifting down by two places in the 
periodic table. The second part of the law, namely, 
that emission of a B-pertiole leeds to the production 
of an element one place higher in the table, was 
pronounced three'years later, almost simultaneously, 
by Fajans and Soddy; the i tal basis for 
this statement had in the meantime been safely laid, 
largely through the sywtematio efforts of Soddy’s 
laboratory. In the course of various researches the 
inseparability of some radicelaments from other 
elements had independently been found by Svedberg, 
by Boltwood, by Hahn and others, but it is Soddy’s 
outstanding merit to have undertaken a special 
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Investigation in order to clarify this mysterious 
phenomenon ; here he was ably helped by a Scottish 
student with the name of A. Fleck, now Bir Alexander 
Fleck, chairman of Imperial Chemical Industries, Ltd. 
Their well-planned analytical work contributed 
decisively to the recognition of the validity of the 
displacement law and thereby +o the understanding 
of the physical cause of isotopy. It was fitting that 
Soddy should christen this omenon, and that, in 

1021, he should be & & Nobel Prize. 

After these brilliant successes in his scientific 
efforte—I have not time to mention other excellant 
ee acai rack Dody Bel ed Obs expected 

him to become the leader of a strong British school 
of radiochemistry, in a position perhaps similar to 
that of Rutherford on the side of physics. Soddy’s 
books ("The Interpretation of Radium" and others) 


But nothing of this morb happened. True, after a 
few years at Aberdeen, Boddy was oelled to Oxford 
as professor of inorganio and physical chemistry, 
but little scientific work emerged from his laboratory 
there, no school of radiochamistry was formed, and 
in 1986 he gave up his chair and retired into private 
life. How is this surprising eclipse of Soddy as a 
scientific worker.&o be explained ? To help us under- 
stand it, something must be said about his character. 

Science was never the only conoern in Soddy’s life. 
He had a deep interest in social questions, and when- 
ever he suspected that injustice was being done to a 
certam group, or that something waa wrong in the 
social structure, he fought ib in the moat uncom- 
promising way. I had an opportunity to goe this 
side of his nabure aa early as 1913 when I had the 
Privilege of learning the then current methods of gas 
microanalysis under his guidance in Glasgow. Soot- 
tish Sundays would have left me rather lonely if 
Boddy had not introduced me +o the i house 
of his parents-m-law, Dr. and Mrs. Beilby. Incident- 
ally, I read recently in the Procssdings of the Chemical 
Soctety that on that house a tablet is to be fixed, 
recalling that there, about 1912, the name ‘isotope’ 
was invented. This date is certainly too early; in 
ihe many Gissuasione te winah I han the piinaa? 
urne te We oreo kalf of LUN, this word was never 

to Soddy’s own story, ib was a 
Tis ne case ae ie ae 
lady to whom he had explained that the substances 
to be named occupied “‘the same place” in the periodio 
table. (The term made its first public a in 
Boddy’s letter to Nature of Decamber 4, 1918, p. 899.) 
Ts is very unfortunate that in recent yours this olear 
scientific has been obscured by the indis- 
criminate use of the word ‘isotope’ for any radioactive 
substance. If no relation to another substance 
occupying the same place is involved, the designation 
‘radioelament’ or ‘radionuclide’ ought to be used. 
One substance in isolation oen no more olaim to be 
an isotope than an only child oan be a brother. 

I remember very olearly having heard Soddy’s 
heated arguments, in Dr. Beilbys house at 11 
University Gardens, in favour of home rule for Ire- 
land and votes for women, the two mam political 
topics of those days. Later he took a deep interest 
in political economy; to the theory of money he 
devoted several publications m which he expreased 
very radical views. Objections from acknowledged 
experta in this fleld he used to brush aside with the 
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xonuk Aha idis espera cai 3p aasee tis 
views on isotopes either when he first 

them. There was, however, the différence that in 
chemistry he could present such convincing facts 
that resistance was overcome within & few years. In 
economics he mes with no such success, and he 
became more and more embittered about this failure. 
Nearer home, he tried to introduce reforms into 
the structure of the University of Oxford; he oon- 
sidered some aspects of the college system, as, for 
example, the independent ‘teaching of physical 
chemistry „in ‘several small and poorly equipped 
college laboratories, as outmoded. He waa a declared 
vu ee ee 


VoL. 180 


iunii abl e a a es cea 
of an-oppanent and oritio without influence ; finally 
he resigned, and Britain lost the hope many had 
certainly cherished that this great man and his pupils 
would establish a permanent school of radii 

After his retirement, Soddy had little contact with 
colleagues and followed the further development of 
the science he had helped so much to launch with 
growing distrust. He resented especially the dominant 
Tole physics assumed in radioactive research. Apart 
from the general trend—physios has invaded other 
branches of chemistry as well—it was Soddy’s own 
premature retirement which accelerated this shifting 
of the centre of gravity. He had been the only man 
in Great Britain who could to a certain extent have 
kept the balance. Instead he was, in his later years, 
inlined to believe in dark scheming on the part of 
physicists who did not want to acknowledge the 
merits of chemista. But anybody who ever had the 
opportunity of knowing the generous character of 
Rutherford and his readiness to admire and enjoy 
good soientiflo work, wherever it was done, will be 
quite unable to accept Soddy’s occasional bitber 
remarks. It is most regrettable that these unfounded 
grievances of an old and disgruntled Soddy have 
found their way into recent books. 

The reasons for Boddy's tragio scientific isolation in 
later years are to be found in his own personality. 
He was gifted in many, perhaps too many, ways. He 
was such a good writer of English prose that it waa 
all too easy for him to give his polemical essays the 
sting he wished. Once, when he had solved a problem 
of gtereometry, it amused him to publish it in verse. 
An occasional excursion into the history of chemistry 
instigated him to the best vindication known to me 
of the strong olaims of William Higgins, as opposed 
to those of John Dalton, to be the originator of the 
chemical atomic theory. His special gift for technical 
constructions made him for long periods exghange 
the laboratory for the workshop. There are many 
other examples which could be quoted to illustrate 
the richness and variety of his talenta. 

Rutherford once said in a lecture that he was 
naturally in favour of srmple explanations in physica, 
being & simple person himself. Now, Frederick Soddy 
was not & simple person. He was a very 
personality, not easy to approach, a rather 

solitary life—especially after the early death of his 
charming and devoted wife—but he was a great 
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idealist, always ready to fight against what he deemed 
morally wrong, without any consideration of his own 
personal interests. Wery kind and helpful to young 
and struggling people, he was suspicious of nearly 
everyone in authority and power. If he Had lived, 
on September 2, 1957, he would have completed his 
eightieth year. It is fitting, at a conference to discuss 


T is just abouts twenty years since the 

‘operational research’ was coined to describe the 
activities of the Air Ministry research section studying 
the operational problems of radar. There was rapid 
progress during the first decade, mainly—end quite 
naturally—in military applications. The three British 
Armed Services all had groups in England, and there 
were many overseas sections. In the United States 
and Canada development was also rapid, and a tri- 


matters was held shortly after the War ; similar con- 
ferences have since been held at regular intervals, 
and have been extended in the mili sphere to 
inolude nations of the British Commonwealth and the 
North Atlantio Treaty Organization. i 
Although work of the type now termed operational 
research has been carried out in industry for the best 
part of a hundred years, it is only since 1947 thas 
there has been any formal description of this science. 
An Operational Research Society was founded in the 
United Kingdom in 1947—initially as a olub with 
members drawn from personnel of the various military 
groups who had returned +o civilian life. An American 
Society was formed in 1953 and a year or so later 
came the (American) Institute of Management 
Science. Societies or groups have since been formed 
in most of the major Western European countries, 
and also in India and Japan. : 

With this widespread interest, it is understandable 
that suggestions for an international meeting this 
year met with a ready i 


Institute of Management Science) for experienced 
workers in both the military and civil fields was 
over-subscribed from the start. The Conference was 
held at Oxford during September 2-6, and the two 
hundred and fifty members present ted 
twenty-one different nations, and ib was felt that 
similar conferences should now be held at regular 
intervals. 

At the inaugural meeting delegates were weloomed 
by Sir William Slater (president of the 

Research Society). The eminent speakers who fol- 
lowed him avoided any attempt at formal definition 
of operational research, but spoke with great authority 
on ita basic principles and growing importance in 
industry, in ence and in the economy of nations. 
The first four business sessions were devoted to the 
presentation of papers on methodology and applica- 
tions, and the seasion +0 development (that is, 
+o the extent of growth of operational research) in 
ihe main countries represented. ‘During the week, 
one session was spent in i at which 
were discussed special aspects of operational research, 
for example, education and training, or ite relation 
to management. There were a formal dimner and 
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the scientific applications of isotopes, to remember the 
man who was the first to see the general theoretical 
importance of what had been until then scattered 
observations. Let us honour the memory of & 
brilliant intellect, an I ter second to none 
among the founders of ioahemistry, and an unoom- 
promising champion of his ideals. 


OPERATIONAL RESEARCH 


reception on the first night and also mformal meetings 
during the week; these latter were prosecuted so 
vigorously that it is doubtful if any delegate got his 
or her full ration of sleep during the oonferenoe. 
operational research centres. The proceedings of the 
conference are to be published at the end of the year 
and can be obtained from the Operational Research 
Quarterly (11 Park Lane, London, W.1). 

The largest delegations were from Britain and the 
United States, and these accounted for twenty-four 
of the twenty-eight main pepers. The conference 
brought oub differences in the approach of these 
countries to operational research. Judging by the 
Papers presented, interest in the Untied States is 
greater in development of mathematical techniques 
(seven papera) than in applications (three papers), 
though the methodological pa: were usually based 
on real situations involving nose akg This 
mathematical interest seems to stem from univer- 
sities and research organizations. In the United 
States much operational research is conducted on a 
consulting basis by university departments, and this 
no doubt stimulates academic research. In the 
United however, interest is in applications 
(six pepers) rather than methods (three papers). I$ 
is lamentable that so few Bri&sh universities show 
any real interest in operational research. There are 
many individual workers known by their publications, 
but some of these are not members of the Operational 
Research Society and so were not eligible to attend 
this conference. 

If papers are to be judged both by reading and by 
the interest aroused, then there were outstanding 
contributions in each sesion. On the morning of 
September 3, Mr. H. K. Weiss, of Northrop Aircraft, 
Ino., presented a on 'Lancheeter-bype Models 
of Warfare". F. W. Lanchester’s differential equa- 
tions are well known from his olassical work, ‘‘Air- 
craft in Warfare: The Dewn of the Fourth Arm" 
(Constable, London, 1916). In Weiss’s paper his- 
torical data were used to establish the reasonablences 
of the Lanchester i and then +o expand 
the theory to take into account the movement of 
forces. It then deals with small combat forces, 
weapons of greatest effectiveness, and combat between 
heterogeneous forces. This work all leads to develop- 
ment of optimum tactics between heterogeneous 
forces. In the discussion it was acknowledged that 
the simplifying assumptions and unknown values of 
the relative effectiveness of weapons (killing-rate) 
cause serious difficulties. It is doubtful, for example, 
whether the effectiveness of a force is equal to 
(numerical strength) x (weapon effectiveness), for 
this assumes that a man who can and should shoot 
wil in fact do so. Another complication is over- 
hitting: a casualty may be due to more than one 
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hit, each of which is sufficient to incapacitate. For 
most weapons, however, the probability of hitting 
with & single shot (or even burst) is very low, and 
so overhitting is nob initially important. In the case 
of a small force faced by much larger forces and in 
process of total elimination, overhitting may become 
substantial but it will not affect the outcome. 

One other paper in this session should be of interest 
to the British public. It was a description by Messrs. 
J. Stringer (Central Hlectricity Authority) and K. B. 
Haley (University of Birmingham) of work in hand 
to reduce the cost of &ranspor& of coal to power 
stations to a minimum. The use of linear program- 
ining showed how some saving in cost of transport 
might be achieved. The effect of the loes of this 
business on another nationalized concern was not 
discussed. This paper also contained an account of 
an interesting mechanical analogue computer for 
solving linear programmes. 

The afternoon seasion on September 8 was even 
more mathematical than that in the morning. The 
pope by Mr. T. O. Koopmans (Cowles Foundation 
or Research in Economics) on water-storage policy, 
and by Dr. R. M. Oliver (Broadview Research, Inc.) 
on control of production and inventories both oop- 
tained much of mathematical interest. Comment on 
both, however, referred to the assumptions made in 
the mathematical model rather than to the mathe- 
matics itself. Mr. Koopmans's paper is of interest +o 
ab a recent 


and Other Surveys”. His presentation, boo, was 
much to be commended for its clarity and precision. 
In any search the firss run will produce some spurious 
resulta and some mises. Further rapid runs will 
produce similar effects but will tend to confirm 
genuine signals. Such confirmed signals will then be 
the basis for more detailed examinations of areas in 
which prizes may be found. New fast searches are 
cheap, and detailed searches are expensive. Ib is 
likely that there is an optimum balance between 
effort on fast searches and detailed examinations 
giving maximum result per unit of expenditure. The 
paper read was confined to a special case in which 
the number of prizes in the aree is known. A hypo- 
$hetioal numerical example given as an appendix to 
the paper illustrates the salient points. An (n,s)- 
clustering technique implies n coverings by fast search 
and & cluster of s contacts as the minimum required 
to justify detailed ground search. As in many other 
operational research studies, she answer is sensitive 
to the oriterion. Applications of this theory do 
require accurate knowledge of equipment performance 
and ooste, which are both matters of some diffloulty. 
The first seasion devoted to applications of opere- 
tional research produced two papers of great general 
interest. All sufferers from traffic jams in Britain 
must be grateful for work on traffo flow. Mr. J. G. 
Wardrop (Road Research Laboratory) gave a paper 
on the “Traffic Oapacity of Weaving Sections of 
Roundabouts”. This described imental work 
and ita validation by observation of actual trafic 
conditions. The i &e were made at Northolt 
Airport during 1955-58, and some of the experiments 
were presented in film form. The mam conclusion 
was that, in good conditions, abous 800 mixed 
vehicles per hour per ten fees of weaving width can 
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pass through a roundabout of normal design. Oyoles, 
darknees and wet weather all reduce flow. Police 
control, however, appears to expedite matters. Much 
smaller flows may be encountered in some oiroum- 
stances, as when two main streams meet and both 
turn right. Interference from adjacent roundabouts 
would also cause reduction. If this work is used as 
a guide to roundabout design -muoh benefit should 
result. This type of analysis could be extended to 
show when roundabouts should be abandoned 
in favour of fly-overs, olover-leaf junctions and 
BO on. 

The other paper of particular publio interest in this 
session was that by Messrs. J. O. R. Clapham and 
FL D. Dunn (National Coal Board) on communications 
in oollieries. This attracted headlines in the daily 
press. In brief, underground communication in 
collieries was found to be imadequate for safety 
warnings and the cost of satisfactory improvement, 
on a national scale, is estimated as £5,000,000. 
Amortized over a reasonable period, this looks like 
only a few pence per ton on the price of ooal—a very 
small premium for the safety of the men mvolved. 

The second seasion on applications of operational 
research contained one paper thas produced a long 
stream of commentators. This was on the ‘Level of 
Protection afforded by Stocks", by Meers. John 
Harling and M. J. Bramson, of ORbit, Ltd. Stock 
control is a management function pertioularly sus- 
ceptible to mathematical study and has, as one 
time or another, attracted the attention of many 
operational research workers. In the simpleat terms, 
the object of this paper is to show the level of pro- 
tection against run out of various levels of stock 
when the supply and demand functions to and from 
the stock are known. In this case delivery times 
were normally distributed, whereas demand from a 
produstion line was Poissonian. Cost of running out, 
, that is to Bay, of stopping the production line, was 
not readily calculable. This paper represents an 
advance on previous published work in that it takes 
into account vagaries of delivery. Mos’ stock control 
assumes constant lead time from order to delivery— 
and indeed delivery at fixed times is nos unusual. 
However, circumstances can arise when vagaries of 
delivery are the main contribution to wire of stock 
for a particular level of production. 

The last peper of the seasion was by Mr. J. K. W. 
Slater (National Institute of Agricultural Engineering) 
on “The Collection of Date on the use of Machinery 
on Farms”. This could well prove to be one of the 
main foundations of a study of how British farm 
productivity can be raised. Ib shows she dimensions 
of the problem clearly. For example, the average 
size of farm in England and Wales is only about 
100 acres. More than 20 per cent of farms are leas than 
5 acres, though many of these very amall farms must 
be exceptional in equipment and intensity of opera- 
tion. Any idea of heavy investment on small farms 
(say, 100 acres) is likely +0 be ruled out on economic 

particularly in hill regions. Is i$ too much 
to hope that more thought will be devoted to under- 
sanding the problems of these farmers! 

Looking back after a week or so, this conference 
seems particularly satisfagtory for the international 
unity achieved. By ihe end of the week national 
delegations had fused most successfully and happily 
with one another. The feeling of common aims 
towards progress transcends everything else. 
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AUTOMATIC DIGITAL CALCULATORS 
A RETROSPECT * 


By Dr. ANDREW D. BOOTH 
Birkbeck College, University of London 


is now more than ten years since general-purpose 

digital computers became a subject of every- 
day discussion among scientists, and it is appro- 
priate to look at the fleld to see if their early promise 
has been fulfilled. There is no need to discuss the 
structure of these machines, which are familiar to 
any research worker who has to use numerical pro- 
cesses in order to obtain his results or to predict from 
him theories; ib suffices to say that the computer 
consists of five units, namely, arithmetical, control, 
storage, input and output. - 

The progreag of the machines themselves over the 
past decade is not without interest. All the more eleg- 
ant designs are derived from the classical work of the 
late John von Neumann!, and it is unfortunate that 
he was promoted to the higher spheres of scientific 
admumistration before the Princeton machine was in 
a state in which he could use it extensively. Von 
Neumann, in common with all the other pioneers 
in the design of under-estimated the 
difficulty of producing a reliable store of large 


capacity, and so the devices, which should have been À 


operating m 1948, did not start to come into use until 
the early 1950's. 

Four of the earliest machines to operate were built 
in England, namely, ACE, APERO, EDSAO, and 
MUEC?, All were taken up commercially, but i$ is 
sad to observe that technological virtuosity has 
allowed the Americans, in this as in so many other 
things, to overtake the British. The blame for this 
can be laid at the door of the manufacturers of 
electronic components: in 1947, I was forced 
to obtain miniature electronic valves from the 
United States; only in the past few years have 
reliable semi-conductor diodes been avuilable in 
Britain, and the junction transistor is still far behind 


those available in the United States. Rectangular. 


hysteresis-loop magnetic materials are but recently 
in quantity production, and it is perhaps symbolo 
that one large manufacturer assured me in 1950 that 
such devices were theoretically impossible, notwith- 
were under test in his laboratory. 


Of the first class of applications little need be said. 
It is of comparatively recent origin, probably because 
such functions as wages calculation and tax estimation 
must be ormed accurately and to a rigid time 
schedule. No mterest is attached to calgulations of this 
type, which are trivial in concept and mathematics. 
More interesting, however, are some applications of 
computers +o the planning of buying! and manu- 
facturing strategy in business. Unfortunately, in ita 

* Substance of a lecture delivered to Section G (ngineering) of the 
British Amoolation in Dublin on September 10. 


general aspect, this class of problem requires a storage 
capacity which is greater than that currently 
available, so that although small-scale test analyses 
have been carried out, no large-scale p ing is in 
operation. 

In engineering a number of interesting applications 
have been made, including the design of a proton 
synchrotron‘, non-linear control systems’, power 
distribution network performance’, power trans- 
former design’, the optimization of train schedules®, 
and the analysis of frameworks’. The power-trans-’ 
former design programme operates as follows. It is 
assumed that the machine is supplied with purchasers’ 
specifications and with an initial estimate of the oore 
area for the desired transformer. The machine 
calculates the number of turns on the low-voltage 
winding from the well-known formula: N = k,V| 
k,ADf, where k, is a scaling constant, V 1s the voltage 
applied to the winding, kẹ is the core space factor, 
A is the assumed core area, B is the assumed working 
flux density, and f is the operating frequency. 

In general, N will not be a whole number, so that 
the machine ‘has to take the nearest integer to it and 
recalculate the flux density. On the basis of this 
integer approximation to N, the number of turns 
on the high-voltage winding oan be evaluated by 
using the known transformation ratio spearfied by the 
customer. 

Once these basic quantities are known, the next 
step is the calculation, from the known conductor 
sizes, of the window dimensions of the laminations ; 
this is followed by an estimation of the weight of 
active iron, W, in the core. 

At this pomt the first cycle of the design process 18 
complete and the next stage is to estimate the exoel- 


Jenoe (or otherwise) of the result. The criteria sre 


(1) iron lows, derived from the formula: P = 
W(a,B + aB* + a,B* + a,B*), where a,...d, are 
known loss ooefficiente ; (2) load loes, Q, derived from 
currents and winding sizes and lengths; and (3) 
reactanoe, E. The quantities P, Q and E are then 
compared with the values which they require to have 
in order to meet the specification, and if necessary the 
core area, A, assumed initially, is modifled by means 
of the formula : 


AA = A(xAP|Pa + BAQ/Qe + yAR/Re) 


Here a, B and y are weighting constants, chosen as & 
result of to ensure optimum, convergence. 
Pa Aq and Rg are the customer's i values of 
P, Q and R, and AP = P — P4, AQ =Q-—Q AR= 
B — RS. : 

As soon ag satisfactory values for the loas functions 
have been obtained, & final set of residual character- 
istics is evaluated and from this, if necessary, 
modifications are made to such preset parameters 
as the core material and the winding type and 
layout. 
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Finally, the machine calculates the arrangement 
of windings and core, costs, size of tank and so on, 
ending with an overall check to ensure that no mis- 
takes have orept in. It is interesting to note that 
about three oyoles of refinement are usually required 
to brmg the losses within + 2 per cent of those 
specified, and that the whole process can be com- 
pleted in about four seconds on & medium-speed 
computer. 

Space does not permit & description of the electrio- 
traction programme, which is of considerable interest 
since it involves operations with discontinuous 
quantities, such as the sudden imposition of speed 
restrictions and the change of motor connexions with 
increase of speed. The value of this type of investiga- 
tion 18 shown, however, by the fact that it indicated 
how, by optimum running, the energy consumption 
on the 40-mile run from Liverpool Street to Shenfield 
and back could be reduced by 40 per cent with a 


corresponding rise of only 144 per cent m running 
time ‘ 


A half-way house between engmeering and pure 
science is meteorology. Here, the methods of mathe- 
matioal weather prediction pioneered by Brunt!’ are 
about to become practicably useful because the latest 
high-speed computers will enable the caloulations 
to be performed sufficiently ahead of real time to 
qualify as predictions rather than verifications. 

New scientiflo applications of digital computing 
machines appear daily and range from the study of 
stellar evolution to the bindmg energies of molecules, 
and from the design of optical systems to the analysis 
of speech. Since a mere catalogue would be uninber- 
esting, a single example, from the fleld most familiar 
to me, will be considered in rather more detail. 
It is of topical interest because the recent determina- 
tion of the structure of vitamin B,, by Dorothy 
Crowfoot Hodgkin" is a landmark in the analysis of 
molecular structure by X-rays and would have been 
impossible without an automatic digital computer. 

In X-ray orystallography the basic data are a seb 
observed ‘structure factor amphtudes’, |Fo(Ak,)|, 
which are simply related to the intensities of the 
X-ray reflexions which are obtained during diffraction 
measurements on single orystals. The Miller indices 
(,k,l) are simple whole numbers. 

It was shown by the Braggs that arystels could be 
considered to be bult up of a large number of 
elementary building blocks—or unit oelle—each of 
which is an identical copy of the others. Under these 
conditions the structure can be considered to be 


periodic, so that a Fourier expanmon should be’ 


possible for the of variations in electron 
density from ocell to oell It can be shown™ that, if 
the unit cell is assumed to have axial dimensions 
(a,b,c) and if (2,y,z) are the oo-ordmates of any point 
inside that oell, then the density of electrons p(z,¥,s) 
is given by the triple Fourier seriea : 


] +œ 
p(T,y,3) = r2 |Fo(h,k,2) | 


—@ 


"OC 828) an} a 


In this expreasion V is the volume of the unit cell 
and a} 18 & phase angle which cannot, in general, 
be determined experimentally. If a, 4%, were determ- 
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inable from experiment a direct calculation of 
p(zmy,s) could be made sinoe the |Fo(A,k,J)| are 
known; the calculations, though tedious, would then 
be well within the range of human computers. In 
practice, however, an indirect approach must be 
adopted. 

It may be shown that: 


F*A,b) = A* Bt 
x 
where A = È Je oos Bx (Rt + Bir + ler 


rel 


p= E sens S 


f-1 


and tan oy) = BJA 

Here f, is an atomio scattering factor, which is 
known from wave mechanical considerations, and 
(27.917) aro the co-ordinates of the centre of the rth 
atom of the N which make up the structure. Thus, 
if approximate co-ordinates are known, an approxi- 
mate value of ag 41 can be calculated and it can bo 
shown that the substitution of thia in (1) with the 
experimentally determined |Fo(A,k,l)|, and the sub- 
sequent location of maxima in electron density, lead 
to an improved set of (®,4r,;). Repetitions of the 
process lead to convergence to very accurate atomio 
co-ordmates. 

The whole process may be exhibited in oyolio form : 
(1) rough approximations of (27,4/;,87) ; (2) compute 
aha; (8) locate maxima in p(zys) using |F'o(h,b,])| 
and a1; (4) compute |F.(Ab,)| using maxima 
found in (3); (5) oeloulate discriminating funotion ; 
(6a) if unacceptable repeat from (1) using the oo- 

inates found m (8), (b) if acceptable print out 
co-ordinates and ; 

The only step ioh requires explanation is (5). 
One discrimmating funotion is: 


R -Z Fo(hb.D| — |Fe(, b, D] [Fo (5 kD] 


which can be shown to decrease to a value less than 
0-20 aa the process converges to the solution required. 

The operations described are all ideally suited to & 
computing machine and it is only necessary to men- 
tion that the time for processing & complete structure 
of moderate complexity (twenty distinct atoms, say) 
has been reduced from three years to as many weeks. 
In fact the actual computing time is now far ahorter 
than the time required to obtain the experimental 
resulta and to do the prelimmary and incidental 
‘thinking’. The latter is important smoe, despite 
popular utterances to the contrary, the computer is 
not yet within sight of replacing the scientist. 

Fmally, a bref mention of the non-numerical 
applications of computing machines. These inolude 
the playing of games, the composition of music and 
poetry, and the translation of languages. At least 
one musical ‘composition’ by a computer which I 
have heard appeared to me preferable to the effusions 
of certain i i modern composers, but the 
poems leave much to be desired. transla- 
tion has now reached the state of practicability, and 
awaits only the funds to construct ad hoc machines 
for ib to be useful’, ] 

The playing of games on computing machines is 
interesting both for amusement and for the hght 
whioh it throws on the problem of intelligent thought. 
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Nim and 'noughte and crosses’ oan, of course, be 
played perfectly by a computer since they fall into 
the class of determined games ; a satisfactory game of 
draughts appears now to be possible bui ohees is 
still beyond the capacity of existing machines. 
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Intelligent thought by machines poses œ question - 


which ia largely one of defimtion. During a converga- 
tion between myself and R. W. Hamming the 
following was suggested : if & machine is set to play 
& simple game such as ‘noughts and crosses’ against a 
human being, i$ is exhibiting at leas’ some of the 
characteristios of intelligenoe if, knowing only the 
size of the square and ita own ‘move’ (that is to gay, 
O or X), ib can deduce from the resulta of several 
games the required oonflgura&ion for & win, and play 
accordingly. Deduction by exhaustion, or playing all 
possible games, is not considered to be a valid solution. 
No programme of this type has yet been written. 
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PHARMACEUTICALS 


DIVISION 
NEW RESEARCH LABORATORIES 


By Dr J. YULE BOGUE 


HE new ubioal research laboratories of 

Imperial Chemical Industries, Ltd., at Alderley 
Park, Macclesfield, Cheshire, were formally opened by 
Lord Waverley on October 1, just twenty-one years 
after the Company’s first entry into the pharma- 
ceutical field. These laboratories represent the oul- 
mination of an expanding endeavour which, from the 
beginning, placed great faith in the possibilities of 
Inventive research in the fields of applied organic 
chemistry and experimental biology. The discovery 
through the past years of such important as 
‘Sulphamerzathine’, ‘Paludrine’, "Antryoide', Mysoline’ 
and, more recently, ‘Fluothane’ and ‘Helmox’, justifies 
the early faith in the potentialities of research of this 
nature. The development has meant the gradual 
addition of different scientific disciplines to create the 
balanced research organization which now exists in 
ita new quarters. 

Alderiey Paricextends to some 350 aores, of which 
the laboratories occupy only a small pert, leaving 
plenty of land for farm animals—an essential feature 
in the study of diseases which afflict domestio animals. 

The landacape is attractive, with the woodlands 
which surround the ensuring privacy. The 
main block of enjoys & superb view 
Gyan Radnor Mete. wham miny wüd “inde: And 


sanctuary. 

A novel feature, which has influenced the deaign 
of the experimental animal houses, is a rat- and 
mouse-breeding unit designed to produce specific 
pathogen-free animals, For many years, research 
both in Great Britain and elsewhere has been 
hampered by the common infections inevitably found 
in commercial stocks of laboratory animals. The 
animals, delivered by Ceearian section with sterile 
precautions and artificially reared to weaning under 
out lig ote ape ted ironi tadir dekoa! 
infections. These animals oan be maintained in the 


disease-free state and produce disease-free offspring 
provided they are protected from contact with out- 
side sources of infection. Everything which enters 
or leaves the breeding unit has to pass through a 
routine of decontamination or sterilization. Staff 
pass from changmg and decontamination rooms, 
through a disinfectant trough and air locks fitted 
with ultra-violet and electrical insecticidal dispensers. 
The entry of equipment and the issue of animals and 
processed feeding stuffs takes place through double- 
entry autoclaves, demgned so as to prevent both ends 
being opened at the same time, thereby maintaining 
an aseptic ‘lock’ between the unit and the outside. 

The breeding rooms have no windows and no 
natural ventilation., The treated air is changed ten 
times an hour without recirculation. The scale of 
operation, 500,000 animals a year, presented several 
novel problems. The ing of 45 tons of 
drinking water and bottles a week was avoided by 
an automatic watering system. Flushing of the racks 
is also automatic. 

In the experimental animal houses the natural 
pathogens of mice and rate are kept out by means 
of vermin-proof barriers at strategic pointe. Eech 
animal cell opens on to a verandah screened to keep 
oub birds. The verandah &ooees allows air dilution 
to reduce the risk of cross-infection to a minimum. 
Separate ventilation and mdependent temperature 
control of each animal oell are other features. 

In the infectious diseases animal house, staff and 
attendants must pass through clothes-changing 
routines in the decontamination locks. Colour coding 
also plays a part. On the virus floor, cell doors 
painted in various colours indicate animals infected 
with separate diseases. Inside, all movable equip- 
ment is given the same colour, ‘while operators wear 
coloured overalls. The colours musi never be mixed. 


In diseases dangerous $o man, the principle adopted 
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is that of containment. The infected animals are housed 
in ventilated cupboards located on each. side of a venti- 
lated manipulation hood fitted with glove porta. 

The non-infectious animal house serves physiology, 
pharmacology, parasitology and pathology. In 
addition to housing the pathogen-free rata and mice, 
the standard cells have been adapted to serve as 
insectaria, mail room, chick rooms and so on. 

The biological laboratories are arranged im suites 
of three rooma, of which the two outer, one a mirror 
image of the other, flank a central area devoted to a 
study space and utility area. Fexibility is the key- 
word of their design. The laboratory furniture, 
instead of being fixed, oan be moved to suit the 
individual needs of the worker. Welded steal table 
frames carry stainless steel, hardwood or plastio tope. 
Flexibility is maintained by bringing the gervioes into 
the laboratory in repetitive unite which carry 
electricity, gas, vacuum, air, water, drainage and, 
quate E Maii The outlets are grouped in 
units at 5-ft. intervals on each lateral wall. In 
addition, there are two floor outlets in the centre 
lme of the laboratory which are readily tapped 
through optionally removable service pedestals. 
Cylinder gas outlets are provided on one wall, and 
the cylinders are housed in cupboards in the oorridor 
to eliminate trundlmg them into the laboratories. 

The central utility area may house sterile cubicles 
with bectenologically filtered air, centrifuge and 
ventilated hoods, smoking and varnishing unite, 
electrostatioally screened rooms, dark rooms, oto. 
The window side of the central unit provides office 
or facilities for both laboratories. The windows 
of the biological laboratories are double. The outer 
window oan be opened for cleaning while the inner 
por is & single sheet of plate glass permanently 

The space between is provided with a heating 
ooil and a remote-controlled venetian blind. 

Each floor contains a series of constant-temperature 
rooms providing temperatures ranging from — 70° C. 
to blood heat. 

The chemical laboratories set fewer problems than 
the biological ones. The basic design is similar to 
that of the standard synthetic laboratories in the 
Dyestuffs Division, namely, two laboratories each 
accommodating four ahamiste, with offloe space 
between. In addition, there is provision for a number 
of special services and techniques. P 


and the handling of highly toxic chemicals or gases. 
A large-scale laboratory is available for making large 
batches of intermediates or for the preparation of 
promising compounds for clinical trial. The area is 
flame-proof and i$ is here that the preliminary work 
on sealing-up oan be carried out. 

Oentrally placed among the laboratory blocks are 
the wash-up, media kitchen and stores. The unit 
Teceives dirty and contaminated glassware for 
sterilization, washing, storage and re-issue. The lay- 
out is entirely subordinated to the flow of materials 
handled. Every effort has been made to reduce 
drudgery to a minimum through mechanical aide. 
- The total graduate staff accommodated in the new 
laboratories is approximately a hundred, of whom 
more than half are chemists (organic, payee. 
Pharmaceutical and biological). The other scientific 
disciplmes include bacteriology, virology, mycology, 
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protozoology and helminthology. There are algo units 
for pharmacology, physiology and pathology which 
cover the work on parasitic diseases and infections, 
the diseases of organic dysfunction and the pharma- . 
ceutical aspects of surgery such as anmethetics. In 
addition to the graduate staff there is a staff of assist- 
anta and technicians and a general labour force. The 
overall total of employees on the site is about four 
hundred and fifty. 

The entire work-of the laboratories is concerned 
with the invention and discovery of new drugs and 
preparations for use in human and animal medicine. 
The broad scope of the research is indicated by the 
different scientiflo disciplines mentioned above. Ad. 
ministratively, the staff is divided into two groups, 
chemical and biological, each of which is in turn 
divided into a number of sections with defined 
responsibilities in a particular fleld. As a matter of 
practical day-to-day working there is & natural and 
non-formal division into flexible teams of scientists 
who are all oo ing on & common problem. 
This may be illustrated, by way of example, by the 
osi lis ein Gakic lata asi ang uad 

The natural team combination will emerge from: 
(1) Members of the chemioal group whose duty it is 
to synthesize new compounds for evaluation. (2) 
Their opposite numbers in the biological group who 
are charged with the task of reproducing the disease 
in an experimental anrmal and providing an accurate 
assay procedure for the new chemicals which come 
along. The routine aasay is, of course, only as good 
as the research behind it. (8) Biochemiste who must, 
by studies of the mode of action, generate ideas upon 
which chemists engaged in synthesis oan build. Later, 
as active drugs begin to emerge, pharmacology and 
pathology came into the picture, and aleo the pbarma- 
ceutical chemists who must present the new 
drugs in a form which is likely to be acceptable to 
the practising doctor or veterinarian. 

The perticular targets of research are generally 
decided by & combination of economic and technical 
factors. An industrial research laboratory must 
pay its way, and the products of succeasful researches 
must carry the burden of paying for the effort which 
does not produce its own monetary return. Research 
targets vary in their degree of feasibility or m the 
time which may be expected to elapse before useful 
results accrue. The work m progreas at Alderley 
Park, therefore, has both long-term and short-term 
objectives. In the long-term category are studies on 
the chemotherapy of cancer and viruses. No quwk 
answer can be expected in these fields which are“ 
closely related, as both involve the study of the 
intimate processes of oell division and the mubi- 
plication in vivo of macromolecular i Know- 
ledge gained in this kind of work is of value not only 
in & direct sense, but also for ita bearing on the 
biochemistry of micro-organiams generally. Some of 
the research projecta in chemotherapy may become 

more difficult as knowledge advances. 
This apparent paradox arises because the discovery 
of a drug for the treatment of a particular disease 
automatically alters the objective. The requirement 
now is for a drug with improved properties, generally 


to make one which is better than such drugs as- 
‘Paludrine’ or ‘Chloroquin’. There are already many 
effective antibacterial drugs, and the problem now ia 
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not go much to find a new antibacterial, as to find 
one which has specific properties overcoming the 
particular disadvantages or limitations of those which 
are already available to the doctor. I$ is not difficult 
. to synthesize anwsthetios, but the recent invention of 
'Fluothane' was the result of a deliberate search for 
a volatile anæsthetio having in particular the property 
of non-inflammability. 

The projects under study at Alderley Park are 
divided broadly into infectious Qr-peraaitio and non- 


THE ACCIDENT 


HE accident at the United Kingdom Atomic 

Energy Authority's Windscale No. 1 Pile on 
October 10 haa rightly been taken very seriously by 
both the Government and the Authority. A Oom- 
mittee of Inquiry was set up by the Authority to 
investigate the cause of the accident and the measures 
taken to deal with it and ita The 
White Paper dealing with the accident which has 
now been published* contains a memorandum by 
the Prime Minister toge&ber with six annexes. 
Instead of the original report on the cause of the 
accident which, in the national interest, is not being 
published, the first annex comprises a leas technical 
and rore Squaliesive,stoouns, 0; the Qequane -of 
events. 

One feature of a graphite-moderated reactor is that 
& considerable amount of energy stored in the 
a GLC S Soka 
neutron bombardment. This is known as Wigner 
energy, and the phenomenon had been observed 
before the Windscale reactors were built. The energy 
can be ‘released’ by raising the temperature of the 
graphite, or it may release iteelf spontaneously. In 
either case, it is transformed into thermal energy and 
heata the graphite. The White Paper implies that 
this ‘Wigner release’ phenomenon was unknown at 
the time of construction of the Windscale reactors. 
A spontaneous release occurred in No. 1 Pile in 
1952, without harmful effects, and since that time 
eight controlled releases have been carried out in the 
pue. To achieve the release, a small amount of 
nuclear heat is applied, with greatly reduced flow of 
coolant so as to maintain the graphite at a constant 
temperasure but higher than normal The operation 
demands careful control of the nuclear heating-level, 
based upon observations of the temperatures within 
the pile. 

The Committee of Inquiry was satisfied that the 
thermocouples in the pile, while adequate for normal 
operation, were neither sufficient nor correctly placed 
for the Wigner release operation, nor was the power- 
level meter accurate enough at the lower powers being 
used. I$ appears, moreover, that insufficient instruc- 
tions had been given to the operators to enable them 
to deal reliably with the conditions arising. In 
previous Wigner releases, two nuclear heating 
operations had proved necessary to obtain complete 
release. In the opinion of the Committee, the second 
heating was, on this occasion, applied before it was 
necessary, and too much of it was applied too quickly. 
Some cartridges were ruptured, most probably 
Accident at Windseale Ko. 1 Pile on 

26. (London: H.M. Stationery 


“ Atomis Mnergy Office. 
October 10,1957. (Omnd. 302) Pp. 
Office, 1957.) 1s. 94. net. 
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infectious diseases. The former inoludes diseases 
caused by viruses, bacteria, fungi, protozoa and 
metazoa. The non-infectious diseases include those 
of the nervous system (such aa epilepsy), hyper- 
tension rheumatism and allergic phenomena (for 
example, hay-fever and asthma). This broad oover- 
age, supported by first-class laboratory facilities and 
an enthusisstio staff, should pave the way for con- . 
tinumg advances in the chemotherapeutic treatment 

of disease. 


AT WINDSCALE 
cartridges containing fuel. The further rise in tem- 


uranium, and eventually the graphite, to 
burn. It appears that some two days elapsed between 
the occurrence of the rupture and its detection, 
during which time the fire After several 
ee a M d 
control, water was successfully used 

The Committee found that the stepe taken to deal 
with the accident, once it had been discovered, were 
prompt and efficient, and displayed great devotion 
to duty on the part of all concerned. 

Annex 2 contains the report of the Committee on 
the measures taken to deal with the consequences of 
the accident, and concerns actions taken to protect 
the workers and the public. A report by an inde- 
pendent committee to the Medical Research Council 
is included as Annex 8, and these two annexes 
should be considered 

When an out-of-door air aample showed an activity 
of upwards of ten times the normal level, pre- 
Cautionary measures were taken to protect the 
workers on the plant. 

These included frequent sampling over the site, 
orders to the workers to remain indoors and to wear 
face masks, and an inspection of canteen food. 
Examination of the total-body radiation and thyroid 
absorption showed that some workers received doses 
greater than the recognized limit for continuous 
operation, and they will, therefore, be removed from 
radioactive work for a period. Strontium and cæsium 
absorption appear to have been insignificant. These 
conclusions are endorsed by the Medical Research 
Council Committee. 

Dealing with the measures taken to protect the 
public, the Medical Research Council Committee 
agreed that the health physics manager correctly 
assessed that the main problem might arise from 
ingestion of contaminated food. Ib directa attention 
Io tha-dilay Dermen decogmiban of a pine dd 
active hazard to the surrounding. countrymde, and 
the institution of extensive and rapid milk sampling. 
It appears that thirty-four hours elapsed between 
the recognition of this possible hazard and the 
receipt of the first milk analyses, and some seven 
hours between the receipt of the first seriously con- 
taminated milk and the decision to prevent deliveries. 
It is not stated at what stage a milk analysis was 
ordered, nor how long such an operation takes. 

It appears that it had not been anticipated that 
iodine vapour would escape from the filter in 
preference to particulate fission producta, and that 
information was not available to deal with this 
situation. - 
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The Medical Research Council Committee con- 
cludes that, despite these shortcomings, the protection 
measures were easentially right and, ance brought 
into play, were applied decisively, and were adequate. 
It is convinced that it is in the highest degree unlikely 
that any harm has been done to anybody. 

"The chairman of the Atomic Energy Authority has 
accepted full responsibility for the accident, and at 
his request further inquiries are in hand to under- 
take a technical evaluation of information arising 
from the accident, and to review organization prob- 
lems concerned with reactor operation. . 
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A short, but convincing, note by the Authority 
gives several reasons why this accident could not 
happen with the Calder Hall or the new Electricity 
Authority reactors. 

Much experience and information have been gained 
from the accident, without, so far as oan be judged, 
any ill effecta on humanity. We are fortunate in that 
the cause and history of the accident have almost 
certainly been traced, and we can be especially 
thankful for those much-oriticized excrescences at the 
top of the ventilation stacks, the radioactivity filters. 

W. MunGATROYD 
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OBITUARIES 


Dr. Gerty T. Corl 


Dr. GzgzgTx T. Conr, who died at St. Louis, Mo., 
on October 26, was & most distinguished biochemist. 
In 1947, Prof. Carl F. Oor1, her husband, and she 
shared with Prof. B. A. Houssay, of Argentina, the 
Nobel Prize for Mediome and Physiology. 

Gerty Cori was born in Prague, Czechoslovakia, 
graduating ın medicine from the German University 
in that orty in 1920. In the year sho graduated she 
married a fellow medical student, Carl Cori, by whom 
she later had one gon. In 1922, Carl and Gerty Cori 
moved to the United States, becoming American 
citizens in 1928. Until 1981 they worked at the 
State Institute for the Study of Malignant Diseases 
at Buffalo, N.Y., and in 1931 they moved to St. 
Louis, where ultimately they both held profeesor- 
ships of biochemistry in the School of Medicine of 
Washington University. 

Their princrpal researches have been in the field of 
carbohydrate metaboliam, with particular reference 
to the mechamam of breakdown and building up of 
glycogen and the influence of hormones on the pro- 
cesses. In their researches at Buffalo they 
discovered the ‘Cori cycle’, whereby lactic aoid pro- 
duced in mammahan muscle is converted to liver 
glycogen and thence can go via blood sugar to 
muscle glycogen and so back again to lactic acid. 
Their characterization of phosphorylase and their 
identification of the then unknown giucose-1-phos- 
phate as the product of the action of the enzyme on 
glyoogen under suitable conditions were of out- 
standing importance in the elucidation of pathways 
whereby glycogen is broken down and builb up in 
muscle and liver. This discovery led to the first in 


vitro uction of which took place in 
their ratory. Before this could be done, they 
characterized a ing enzyme (amylo-1: 4-1: 6- 


tranagiucosidase) in muscle which. converts some 1: 4 
links of the amylose formed from giucose-1-phosphate, 
under the influence of lage, into 1: 6 link- 
ages, and thus produces a branched polysaccharide— 
m this instance gl —from a straight-chain one, 
namely amyloee. In conjunction with her pupils during 
the past few years, Gerty Cori has, despite a rapidly 
growing illnees, developed an enzymic method for 
aaseasing the molecular architecture of glycogen. 
"Usmg such methods, she has differentiated several 
types of glyoogen-storage disease according to 
differences in the enzymes and abnormalities of the 
structure of the stored glycogen. 

The researches of Gerty Cori and her colleagues 
concerning the influenoe of insulin on the enzyme 


hexokinase are still & matter for discussion, but 
undoubtedly they have given rise to much fruitful 
investigation regardmg the fundamental action of 
ingulin all over the world. 

Gerty Cori was & charming hostess as well as an 
outstanding scientist, berg a woman of wide general 
culture and interests. A brave woman, outstanding 
as a scientist among scientists, ahe has left a per- 
manent record of herself in numerous laboratories, 
not only in publications but also in the wide influence 
she exerted on research in the difficult fleld of carbo- 
hydrate metaboliam F. G. Youne 


Prof. J. A. S. Ritson, O.B.E. 


Jons AwrHoNY Sypway Rrrson, emeritus pro- 
feasor of miming in the University of London, died on 
October 16 at the age of seventy. He was born at Pel- 
ton, Co. Durham, on August 18, 1887, and was edu- 
cated at Uppingham and the University of Durham. 

As a Rugby player be was capped several times 
for between 1910 and 1913 and never in 
ee cd, vid E ae 
to the ‘Geordie’ side of his temperament. the 
First World War his crisp and firm appraisal of men 
and situations won him the command of the 12th 
Royal Scots, a regiment he led with dash and dis- 
tinction from 1916 unti 1919. His battle honours 
included the D.B.O. and bar, the M.O. and four 
‘mentions’. After a post-war period as H.M. Inspector 
of Mines, during which he served successively in 
Scotland, Yorkshire and South Wales, he was 
appointed to the chair of mining in the University 
of Leeds in 1928. 

In 1985 he was made O.B.E., and in the following 
year took over the chair of mining at the Royal 
School of Mines (one of the three associated Colleges 
which form the Imperial Oollege of Science and Tech- 
nology, London). Here his love of manly sporta, his 
directness of approach and the whole-hearted way in 
which he embraced the cause of his students won 
hm a host of friends. His long memory for names 
and faces was a valuable asset in this connexion, 
since metal miners go out from the Royal School of 
Mines all over the world and international social 
contacts are important. In addition to his academic 
activities, he did valuable work on O.E.E.O., where he 
helped to generate post-war interests m the develop- 
ment and treatment of low-grade ore deposits. Part of 
the fruits of his work, in which he took an important 
role, was the instatution of the first course in 
the world in mineral dressing, at the Imperial College. 
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Ho took a serious operation in his stride in 1950. After 
he retired in 1952 he continued with a busy consulting 
practice in addition to his work with the Institution 
of Mining and Metallurgy and the Institution of 
Mining Engineers, in each of which he had been 
president. the Second World War he did 
much work for the Ministry of Mines, bub was never 
too busy to find time to see an old student. Other 
bodies which he served included the Geological Survey 
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Royal Medals of the Royal Soclety 

H.M. Tum Quan has been graciously pleased to 
approve recommendations made by the Council of the 
Royal Society for the award of the two Royal Medals 
for the current year as follows: Prof. W. V. D. Hodge, 
Lowndean professor of astronomy and geometry in 
the University of Cambridge, for his distinguished 
work on algebraic geometry; Prof. F. G. Gregory, 
profeasor of plant physiology at the Imperial College 
of Science and Technology, London, for his distin- 
guished studies in plant physiology. 

The New Scientist . 

Tua first anniversary issue of Ths New Sotentist 
appeared on November 21. As H.R.H. Prince Phili 
says in a congratulatory letter, ita birth could not 
have been more opportune. The accident at the 
Windscale factory, nuclear power and space travel 
have further stimulated the layman’s interest in the 
activities and achievements of scientists. The New 
Sotentist, as especially shown in ite articles on the 
artificial Earth satellites, is admirably suited to 
sabimfy their curiosity. It is one of the few realistic 
attempta to bridge the gulf between the scientists 
and non-scientists. Besides Prince Philip’s letter, 
this issue, which marks the beginning of the journal’s 
second year (vol. 8, No. 53), includes articles on 
“The Present Golden Age", by Sir Charles Darwin; 
"X-Ray Analysis", by Sir Lawrence Bragg; ‘Sub- 
marie Oil Tankers”, by Nigel Oalder; ‘Progress 
of Quick Freezing’, by Dr. J. Hawthorn; and 
"Ragworme and Caviar", by Dr. R. P. Dales; there 
is also & Christmas book section. We offer The New 
Sotentist our congratulations and best wishes, and 
feel sure that there will be many more anniversary 
issues. 


500,000th Leltz Microscope : Dr. Paul A. Weiss 

Pror. Paur A. Wauiss, head of the laboratory of 
developmental biology of the Rockefeller Institute, 
received he 6500,000th microscope made by the 
firm of Ernst Leitz at a brief ceremony in his labor- 
atory. The presentdtion of the microscope to Dr. 
. Weiss is in the tradition of special recognition given 
by the Leitz organisation to famous scientists for 
their fundamental contributions to the knowledge of 
living structures and their development and path- 
ology. He is the first American to be so honoured. 
Robert Koch, discoverer of the tubercle bacillus, 
received the 100,000th Leitz microscope in 1907; 
Paul Ehrlich, pioneer in chemotherapy, the 150,00th. 
in 1912; Martin Heidenhain, the histologist, the 
200,000th in 19021; Ludwig Aschoff, the pathologist, 
the 300,000th in 1980; and Gerhard Domagk, Nobel 
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of Great Britain, ~the Odsal Commission and the 
Natural Resources’ Commission. He was, until his 
death, the Crown mimeral agent. 

In addition, his consulting practice took him to 
many foreign countries and Dominions. We who 
worked under him learned to value hia small human 
weaknesses not leas than his qualities of leaderahip. 
He leaves & widow and two sons. 

E. J. Paros 
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prixeman for his work for chemotherapy, the 400,000th 
in 1949. Dr. Weiss, whose biological researches have 
oovered a wide fleld, is known for his work on the 
analysis of the development and growth of living 
structures. 


Royal Aircraft Establishment Appointments : 
Mr. R. W. Pye 


Mn. R. W. Pyn has been promoted deputy chief 
scientific offloer as head of the Trials Department of 
the Royal Aircraft Establishment. Mr. Pye graduated 
in mathematics at Cambridge in 1088 and joined the 
Royal Aircraft Easteblishment in 1980, when he 
worked on problems of airborne gunnery and the 
aerod: iœ of winged torpedoes. During the War 
he was responsible in the London Headquarters for a 
range of armament research. At the beginning of 
1947 he went to Australia in the team led by Lieut.- 
General Evetta to initiate the setting-up of the rocket 
range at Woomera. For the past eighteen months of 
his stay in Australia he was acting chief super- 
intendent of the Long Range Weapons Establishment 
(now Weepons Research Establishment) at Salisbury 
and made important contributions to the planning 
and installation of the range facilities. Smce his 
return to England in mid-1050, Mr. Pye has been 
intimately concerned with the extension of the 
guided weapon ranges in the United Kingdom and 
the mtroduction of new and advanced trials instru- 
mentation techniques. 

Mr. P. A. Hufton 

Mz. P. A. Hurrox has been appointed to the new 
post of head of the Bedford Divisions, Aerodynamics 
Department. In this post, which carries the rank of 
deputy chief scientific officer, he will take charge of 
the aerodynamic flight testing and wind tunnel testing 
at the Royal Aircraft Establishment, Bedford. Mr. 
Haufton took his M.Sc. at the University of Manchester 
in 1984 and then joined the staff of the Royal Air- 
craft Establishment where he worked throughout the 
period 193446 on various serodynamio re.earch 
problems, in reeearch on aircraft in flight. 
In 1940 he moved to the A. & A.E.E., Boscombe 
Down, aa superintendent of performance and in 1958 


the expanding field of hypersonic aerodynamics, and 
under his leadership a strong research team was built 
up. During this period he was promoted to deputy 
chief scientific offloer and acted as head of the Aero- 
dynamics Department throughout 1956 while Mr. L. F. 
Nicholson was at the Imperial Defence College. 
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=~ ` Br. D. Küchemann 

Dx. DnrrRi0& KUOHHMANN haa been promoted to 
the rank of deputy chief scientific officer and ap- 
pointed head of the Supersonics Division of the Aero- 
dynamics Department at the Royal Aircraft Estab- 
lishment., Dr. Kuchemann studied under Prandél at 
Góttingen whore he obtained hia doctor's degree in 
1986. Remaining in Gottingen for the next ten years 
he worked at the Aerodynamische Versuchsanstalt 
under Prof. Bets. During this period he became an 
acknowledged expert on propulsion saerodynamios 
and much of his understanding and new t on 
these problems was crystallized in the book ''Aero- 
dynamics of Propulsion” published ın 1958, in which 
he collaborated with Dr. Weber. In 1946 he came to 
England and has since worked in the Aerodynamics 
Department of the Royal Aircraft Establishment 
where his researches were acknowledged in 
1954 by his appointment as a senior principal scientrfic 
officer on individual merit. While at the Royal Air- 
craft Establishment Dr. Kuchemann has made major 
contributions to the methods of design of swept 
wings and the junction of such wings with bodies and 
nacelles, particularly at transonio speeds. More 
recently he has worked on problems of wing stalling 
and flow separations and has been mainly responsible 
for the important work leading towards an under- 
standing of the vortex type flow around slender wings. 


Linnean Soclety of London: Centenary Celebra- 

tions, 1958 

THe Linnean Society of London 18 arranging to 
celebrate in 1958 the 200th i of the publica- 
tion of the tenth edition of the Systema Naturae” of 
Linnaeus, and the centenary of the joint communica- 
tion made to the Society by Derwin and Wallace 
on evolution by natural selection. A memorial tablet 
will be unveiled on July 1 in the rooms of the Society 
commemorating the reading of the Darwin—Wallace 
communication. This will be followed by & dinner 
of the Booiety. A special meeting of the Society will 
be held in the Memorial Hall of the Royal Geographi- 
cal Society, Kensington Gore, on July 15, at which 
two papers will be read on the work of Linnaeus by 
Dr. A. Tindell Hopwood and Dr. A. J. Cain. These 
will be followed by a presentation of Darwm—Wallace 
Silver Medals to a number of British and foreign 
zoologists and boteniste. A joint oonversazione with 
the Royal Society and the Geological Society will be 
held at Burlington House on the evening of July 15, 
at which Darwiniana and Wallaciana will be ex- 
hibited. A Darwin-Wallace memorial number of the 
Journals of Botany and Zoology is to be published 
oonteining the text of Dr. Julian Huxley’s Darwin- 
Wallace. Lecture which will be delivered in the Royal 
Albert Hall at the opening session of the International 
Congress of Zoology on July 16, together with some 
fifteen original oontributions from distmguished 
botanists and xoologista working in the field of 
evolution. Bronze replicas of the Silver Darwin- 
Wallace Medals (in case) will also be available for 
purchase, 


The Convergatron 

-AT & meeting of the American Nuclear Society, on 
October 29, Dr. Lyle B. Borst, chairman of the 
Department of Physics, College of Engineering, 
New York University, described & new design for 
nuclear power plante. Dr. Borst envisaged a sub- 
oritioal reactor controlled by a small neutron source 
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and amplified by a ‘oonvergatran’. This is a neutron 
amplifier which the flow of neutrons in a 
manner analogous to that of the thermionic valve 
and the transistor. A series of convergatrons would 
amplify neutrong from a weak source to a large power 
reactor, and yet the power plant iteelf would shut 
off upon the removal of the source. Because all parts 
sre subcritical, there is no danger of losing control. 
of the cham reaction. 

The convergatron consists of three sections—one 
containing the pure neutron moderator such as plain 
water or graphite, one containing unenriohed 
uranium-288, and a thermal neutron barrier such aa 
cadmium. Fast neutrons from the fission of uranrum 
in the fuel zone penetrate the cadmium barrier. They 
are slowed by the moderator to become thermal 
neutrons that activate the next fuel zone. The fast 
neutrons ing in the reverse direction are slowed 
by the moderator until they can no longer penetrate 
the cadmium. Each fuel zone receives neutrons from 
the preceding stage. Therefore cach 
stage can operate at a higher power while still depend- 
ing upon the preceding stage for ite excitation. 
With several stages, the convergatron, acting as a 
power source through heat transfer, should be able to 
generate enough power to make the system practic- 
able in many areas of the world. 


Nuclear Power Stations and Public Health Hazards 


SEVERAL quéstions about nuclear power stations 
were dealt with in the House of Commons on Novem- 
ber 11 by Mr. D. L. M. Renton, who repeated that if 
public confidence were shaken at all by what happened 
at Windscale (see this sue of Nature, p. 1093), so 
far as Calder Hall and the Electricity Authority's 
nuclear power stations are concerned, confidence 
should be completely restored by the White Paper 
and the Prime Minister's statement. As regards the 
suggestion of an independent mspectorate, the Atomic 
Energy Authority has prepared safety regulations for 
Broadwell power station and a permanent safety 
staff is already drawing up a formal safety code of 
procedure for both the demgn end the operation of 
nuclear reactors. The suggestion of a public monitor- 
ing system would receive consideration. A public 
inquiry will be held mo the proposal to build a 
nuclear power station within the Snowdonia National 
Park; but in reply to the suggestion of a full inquiry 
into the whole question of the siting of nuclear power 
stations instead of dealing with them individually, 
Mr. Renton thought that individual inquiries as 
required were the best way of dealing with the matter. 

Afterwards, on November 12, replying to a question 
whether he would consider setting up & special de- 
partment within the Factory Inspectorate to select 
and train inspectors for the nuclear power stations, 
the Parli Secretary to the Minister of Labour, 
Mr. L. R. Carr, said that this 18 not considered neces- 
sary. Four inspectors in the Chemical and 
Branch and twenty-one in the districts have already 
been tramed, and fifty more are to be tramed under 
& programme covering protection against radiation 
hazards m industry generally, including nuclear power 
stations. Two rs in the Chemical and 
Engineering Branch have also received training in 
the demgn, mamtenance and operation of reactors. 


Progress In the Commercial Use of Atomic Energy 


Tua Paymaster-General, Mr. R. Maudling, replying 
to a question on November 11 m the House of 
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Commons about progrees in the’ development of a 
package nuclear reactor for export purposes, said that 
recent studies have suggested that the Calder Hall 
type of reactor should be capable of modification to 
produce electricity ab a competitive*price from small 
stations of about 20-30 megawatts capacity. Other 
reactor systems that might be suitable for generating 
electricity in smaller power stations are being in- 
vestigated, and two British firms have marketing 
rights for amall power reactors of American 
British manufacturers have received a number of 
inquiries and are actively exploring possible markets 
for the types they can offer. Research is proceeding 
into many types of reactors; Mr. Maudling added 
that he understood that small reactors for civil use 
are not yet operating in the United States and thas 
there is no proof of their reliability or economy. 

Further questioned as to controlled thermonuclear 
fission, Mr. Maudling said that the experimental 
apparatus ab Harwell known as ZETA is now operat- 
ing, and discharges through heavy hydrogen gas have 
yielded very high temperatures. Experimenta are 
proceeding to identify the source of the accompanying 
neutron emission, which probably arises from thermo- 
nuclear reactions but may be due to other complex 
nuclear processes. Many major problems remain to 
be solved before the practical application of thermo- 
nuclear reactions could be considered, and although 
research and development in this field are being 
given the highest priority, the work must be expected 
to remain in the research stage for some years. 


Responsibility for Atomic Energy Developments 


Ix reply to a question in the House of Commons on 
November 12 as to whether, in view of the fact that 
responsibility for nuclear matters involves 
ee ee 
would consider transferring that ility from 
himself to a senior Minister in the House of Commons, 
the Prime Minister said that he considered that the 
existing: arrangement is the most suitable at the 
present time. ‘There are disadvantages, but when 
the various uses of nuclear are Bo much in 
the field that the Prime Minister of the day is bound 
to have them under his control, there are advantages 
and the system works fairly well; in the detailed 
work, he said, he is being greatly helped by the Pay- 
magtar-General. 


Instrumentation of British ‘Skylark’ Rockets 
A ‘SKYLARK’ high-altitude research rocket, fired 
in darkness at the Woomera rocket range on Novem- 
ber 13, reached a height of 83 miles. It was the 
fourth of six proving rockets scheduled to be fired 
before the beginning of a joint programme of upper 
research by the Royal Society and the 
having shown the performance of the rocket vehicle 
and ita ‘Raven’ solid-propellant motor to be satis- 
factory, attention has been turned to trials of rocket- 
borne and ground equipment. ‘Skylark No. 4’, in addi- 


tion to routine instrumentation, such as timing gear, 


telemetry sender, power supplies and Doppler trans- 
ponder and microwave beacon used for tracking 
purposes to give velocity and position, carried equip- 
ment for four separate high-altitude measurements. 
First, eighteen grenades were ejected from the rocket 
at 38-sec. intervals ab altitudes above 100,000 ft. 
On the ground microphones recorded the time of 
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arrival of the sound E cameras recorded 
the positions in space of"the flashes-and a detector 
recorded the instant of each flash. Tho experiment, 


which is being made by University College, London, . 


aims at ‘atmospheric temperatures and 
high-altitude wind velocities. Secondly, fourteen 
cartridges of ‘window’ (strips of flne metal foil) were 
released explosively in two clouds at different heighta 
above 100,000 ft. and followed by tracking radars. 
The experiment, devised by the Imperial College of 
Science and Technology, London, is designed to 
measure winds at altitudes up to 50 miles. Thirdly, 
& section of the rocket nose was insulated from 
the remainder of the body to make & condenser of 
fixed capacity forming part of a 5 Mo./s. oscillatory 
circuit for ionospheric electron densities, 
the resulta being telemetered to the ground. Devised 
by the University of Birmingham, this ingenious 
device will be more effective m later rockets which 
will penetrate farther into the ionosphere. Finally, 
three Pirani preasure gauges were carried in the 
rocket cone, one measuring ram pressure in the very 
tip of the nose, the other two measuring cone-wall 
pressures. These measurements, being made by the 
Royal Aircraft Establishment, enable the undisturbed 
ambient pressure at various altitudes to be determ- 
ined. 


British Computer Society : Glasgow Branch 

At a meeting, held on November,11 in the Char- 
tered Accountants Hall, Glasgow, to inaugurate the 
Glasgow Branch of the British Computer Society, & 


committee was appointed, initially for the period 
until April 1958. Mr. K. D. Henderson was elected 


Gilles, Mr. W. B. Mackay, Prof. D. O. Pack, Mr. 
T. B. Simpson and Mr. J. J. B. Young. The com- 
mittee is arranging a series of lectures by people 
experienced in the application of electronic com- 
puters, the first of which will be given in December. 
In due course, study groups will be formed to con- 
sider various aspects of.the application of computers 
to commercial, engineering and acientific work. 
Inquiries can be addressed to Mr. K. D. Henderson, 
89 Wellington Street, Glasgow, 0.2. 


Information and Control 


IxronwATION theory has grown so rapidly and has 
found applications in so many fields that the new 
journal, Information and Oontrol (New York: 
Academic Press), oan play a valuable part in oen- 
tralixing research resulta. The editors are L. Brillouin 
(New York), C. Oherry (London) and P. Khas (Cam- 
bridge, Mass.), and there is a strong international 
supporting editorial board. The journal will publish 
work on the theories of communication, computers 
and automatic control, but i$ will also accept papers 
offering evidence or theoretical results 
bearing on information theory, from related fields. 
In the first number, Brillouin's editorial is essentially 
a oomment on Born's form of Occam’s razor: ''oon- 
cepts which refer to distinctions beyond possible 
experience have no physical meaning and ought to 
be eliminated”. Of the eight other items, special 
reference may perhaps be made to the paper by 
G. A. Miller ead E. A. Friedman, in which, following 
& suggestion due to Shannon, the authors discuss 
various experimenta in reconstructing mutilated texta. 
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Journal of Applied Bacteriology 


Tua Journal of Applied Bacterology 1s normally 
published bi-annually, issues appearing in June and 
December. In 1957 three numbers will be published, 
the third ap i in December. This extra 
number of the Journal will contain the papers read at 
a special symposium of the Sooty for Applied 
Bacteriology held in July last. The subject of the 
symposrum was ‘Bacterial Spores’. Orders for the 
special issue (85s.) and new orders for the Journal 
(35s. per issue) should be sent to Mr. A. H. Walters, 
Honorary Publications Manager, Society for Applied 

Bacteriology, Milton-Deosan Research Laboratory, 
~ 64 Wimpole Street, London, W.1. 


Grant to the Macaulay Institute for Soll Research 


Tua Rockefeller Foundation has made a grant of 
up to 9,600 dollars to the Macaulay Institute for Soil 
Research for the development of Egger 
methods of analysis. This grant will be used for 
purchasing a British-made 11-channel direct reading 
attachment to a medium quartz spectrograph. This 
equipment, which enables analyses of chosen elements 
to be carried out automatically in an electric dis- 
charge, will allow the Department of 
to develop ita investigations of the role of trace 
elements in soil-plant relationships and other 
biological problems. 


Oversea Service Division, Colonlal Office 


Tux folowmg appointments have recently been 
made 1n the Oversea Service Division, Colonial Office : 
P. W. A. Davies (agricultural offüioer, Kenya), agri- 
cultural officer, Basutoland; G. Gamble (provincial 

agricultural officer, Kenya), assistant director of 
cereale (Field), Kenya ; E. C. M. Green (agricul- 
tural officer, Kenya), provincial agricultural offlcer, 
Kenya; R. J. Spooner (agricultural officer, Kenya), 
provincial agricultural officer, Kenya; R. J. Dewar 
(deputy conservator of foresta, Nyasaland), deputy 
chief conservator of foresta, Nyasaland; R. G. M. 
Willan (conservator of foreste, Nyasaland), chief 
conservator of foreste, Nyasaland ; R. M. O. Willams 
(scientific offloer, East Africa High Commission), 
senior scientific officer, East Africa High Commis- 
sion; G. Froyd (veterinary officer, Kenya), veterinary 
veeearch officer, Kenya; M. I. Ashrif, agronomist, 
Sierra Leone; T. M. Denoon, temporary livestock 
superintendent, Department of Veterinary Research, 
Federation of Nigeria; R. Hewson, agronomust, 
British Guiana; L. B. Palmer, &gronomist, British 
Guiana; J. M. Taylor, development officer, pig 
mdustzy, Jamaica; J. B. Robertson, fisheries officer, 
Tanganyika ; C. W. Holloway, assistant conservator of 
foresta, Kenya ; M. G. Allderidge, assistant geologist, 
British Guiana ; L. L. Fernandez, assistant geologist, 
British Guiana ; P. Fax, geologist, Kenya; D. J. L. 
Oaaley, atatistician, East Africa High Commission ; 
R. G. Erskine, temporary vetermary research officer, 
Federation of Nigeria ; T. M. Leach, chief veterinary 
officer, Northern Nigeria; B. J. Hills, metallurgists. 
Tanganyika ; D. W. Parry, cartographer, Kenya. 


Announcements 

Dr. GxRHARD HxRzBERG, director, Divimon of 
Pure Physics, National Research Council of Canada, 
has been elected an Honorary Fellow of the National 
Academy of Sciences, India. 
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Me. Pause BamRman HOPXINS, profesor of 
aviation and head of the Department of Aviation at 
Norwich University, Vermont, has been appointed 
director of the Smithsonian Institution’s National 
Air Museum. 

AT a recent meeting of the Board of the British 
Nuclear Energy Conference, the Institute of Fuel was 
admutted to membership. The purpose of the British 
Nuclear Energy Conferenoe is to co-ordinate the 
activities of the constituent members in the field -of 
nuclear energy ; meetings are held and & journal is 
to be published. 


Tua Company of Glass Sellers offers scholarships in 
glass technology, tenable at the University of Sheffield. 
The scholarship examination consista of papers m 
chemistry, physics and mathematics. Entry forms 
(which must be returned by February 1) and further 
information can be obtained from The Registrar, 
University of Sheffield, Sheffield, 10. 


Tua Nutritional Biochemicals Corporation, of 
Cleveland, Ohio, has issued a new catalogue of research 
‘biochemicals’ (October 1957). There are a few new 
items, including decarboxylases for the natural 
forms of the amino-acids arginine, aspartic acid, 
histidine, lysine and tyrosine. Biochemists will note 
wistfully that 1 gm. of coenzyme A (75 per cent) still 
costs 600 dollars, though there are some price 
reductions. 

Pror. C. E. H Bawn will deliver the fourth 
lecture of the Plastics Institute for young people on 
“The Progress of Plastios" m the William Beveridge 
Memorial Hall, Senate House, Univeruty of London, 
W.C.1, at 2.30 pm., on January 2, 1058. Admittance 
will be by ticket only, obtainable from the Seoretary 
to Council, Plastics Institute, 6 Mandeville Place, 
London, W.1. 


Tum annual meetmg of the Science Masters’ 
Association will be held m the University of Leeds 
during December 31—January 8. Further mformation 
can be obtained from the annual meeting secretary, 
W. H. Dowland, 93 Westbourne Road, West Hartle- 
pool, Co. Durham. 


THe 124th meeting of the American Association 
for the Advancement of Science will be held in Indian- 
apols during December 26-30, with headquarters m 
the Olaypool Hotel. In addition to the eighteen 
sections of the Association, some seventy affiliated 
and associated societies will also meet. Further 
information can be obtained from Bidney 8. Negus, 
Medical College of Virginia, Richmond, Virginia. 

A THREH-DAY meeting of the Society of Glass 
Technology is to be held at Elmfield, Northumberland 
Road, Sheffield 10, during November 26-28. The 
programmes includes delivery of the presidential 
address on ‘Forty Years beside the Glass Industry” 
by Mr. C. E. Ramsden (on November 26) and a 

ium on “Radioisotopes and Glass” (on Novem- 
ber 27). Further details may be obtained from the 
Society of Glaas Technology, Thornton, Hallam Gate 
Road, Sheffield 10. 


EnnaTUx. In Nature of August 10, p. 290, the 
legend to Fig. l of the communication on '"Photo- 
periodicity and Wool Growth in Romney Rams and 
Wethers” by Dr. A. B. Wildman should read: 
“Weight of clean wool conditioned to 67° F., 65 por 
cent relative humidity from tattooed squares”. 
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EDUCATION AND THE UNDER-DEVELOPED- TERRITORIES 


IR'SYDNEY OAINE’S paper, “Education for 

Development”, read on ber 9 before 
Section L (Hduoation) as the British Association 
meeting in Dublin, was in the vein of Prof. P. M. 8. 
Blackett’s presidential address. Although, hke Prof. 
Blackett, Sir Sydney was concerned largely with the 
under-developed countries, much of what he said 
about the part which education has to play in the 
business of development bore closely on economic or 
industrial development anywhere, whether in the 
developed or the under-developed countries. As Sir 
Sydney pointed out, the real diffarance between such 
countries lies in the magnitude of current inoomes 
and current capital equipment. Broadly, the under- 
developed countries are the poorer countries of the 
world and the developed are the richer, and though 
there may be no precisely agreed definition as to the 
meaning of richer or poorer, there is rarely uncer- 
tainty as to the category to which particular countries 
belong. 


1f, further, we remember that at the bottom of 
the process of development is the creation of wealth, 
and that this in turn depends on the application to a 
country’s basio national resources of human skills 
and labour, assisted by capital, in turn the product 
of human effort, it is understandable how largely 
education is the common factor and the common 
problem. Without human skil and labour, natural 
resources are indeed useleeg, and of capital Sir Sydney 
remarked again that it depends on human endeavour 
and human abstinence to bring it into existence. 
The spread of knowledge and skill is fundamental to 
the whole creation of wealth. 

Bir Sydney passed briefly over the question of 
technical knowledge, without deprecating it, em- 
phasizing that merely technical knowledge is by no 
means enough. It must be by &dvanomg 
fundamental scientific knowledge, as well as by the 
habit of mind, apt to be overlooked in the West, 
which accepts and apples , combining 
theoretical knowledge from books and laboratory 
experiments with the readiness to in hard and 
dirty labour. Again, the technologist needs also the 
support of more general education in two senses. 
Besides the creation of more wealth, full and healthy 
social and economic development involves raising 
the level of social tion and economic capacity, 
and this oen only follow as the level of education is 
raised. Secondly, economic developments do not 
oocur in isolation; and the production of more 
wealth brings new problems cf distribution and 
utilization, the solution of which requires men and 
women trained in economics and social science as well 
as in natural science and technology. 

Often, however, the problem of economic improve- 
ment is fundamentally one of sociology, not tech- 
nology. The would-be developer repeatedly en- 
counters situations in which sociological obstacles 
prevent the adoption of a major technological change 
which would substantially improve economic output, 
and Sir Sydney cited as an example the production 
of rice in Ceylon. This could be increased substan- 
tially by major new technical developments of 
irrigation and opening up unused land, but much 


more substantially by the adoption by existing rice 
cultivators of better methods already proved else- 
where. The latter means would not have -involved 
the considerable capital investment necessary for 
irrigation and land development, bu$ propaganda and 
persuasion of & oomplex type, because the existing 
technique of growing rice is bound up with the 
whole way of life in villages, and affecta family 
relations, Inheritance and even religion, thus repre- 
senting a long task for the sociologist as much aa for 
the agricultural technician. 

This illustrates the second broad aspect of the need 
for general education which Bir Sydney Caine em- 
phasized. It is not sufficient for the directors or 
operators of development to be trained in matters 
other than technology : the general public with whom 
they deal also must be sufficiently well and broadly 
educated. In agriculture, as in all industrial or other 
advanced technological operations, a sufficient level 
of general education is essential ; and in most under- 
developed countries the shortage of technicians and 
skilled craftamen is the real obstacle to rapid economic 
development. Technology is not enough. Technicians 
and technologists must be educated in the social as 
well as in the natural soiences, and the mass of the 
population as well as the technical élite require 
general education. 

Reviewing next the probleme of education in the 
under-developed countries, Sir Sydney pointed out 
that only highly developed countries oan afford 
general education in its modern form, and in starting 
from scratch in the under-developed countries the 
cost of technical education can be appalling. More- 
over, the diversity of language constitutes & oom- 
plication which can be a most serious obstacle, 
particularly as higher education is bound to make 
great use of languages foreign to the mass of the 
people, while mass education is neceasarily condusted 
in the vernacular. The supply of textbooks and 
periodicals is another great difficulty, especially at 
the university and postgraduate level ; and the whole 
problem is often further 
aspects of language. Sir 
condemn the waste of time and effort, at a time 
when rapid progreas in education is so urgent, caused 
by the multi-lmgual education due to racial or 
national prejudice. Even without this, it is diffloult 
indeed, with the great shortage of highly trained men 
and women, to mduce enough of them to enter the 
higher levels of the teaching profession, and especially 
in those countries emerging to national status from 
Colonial dependence. 

All this raises serious threata to the quality of 
education. In spite of the acute shortage of qualified 
local citizens for university or technical teaching, for 
example, emotionalism sometimes prevents effective 
use being made of outside assistance. Sometimes, 
too, it is assumed that if the right things are done, 
real incomes will rise and real wealth grow unpre- 
cedentedly quickly; and there is real danger. of 
sacrificing quality to quantity and of so overloading 
the teachers that they become ineffective. Sir Sydney 
referred particularly to the danger of lowering 
standards of admission to universities. According to 
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a recent report from the Univermty of Indonesia, of 
the 2,000 registered students in the Faoulty of 
Engineering for the year in question, 1,300 were m 
the first year, a dozen or so in the fifth or final year 
and only one graduated. 

The considerations noted by Sir Sydney imply that 
by its very nature the task of education for develop- 
ment must fall in the main upon the under-developed 
countries themselves, and in this connexion he 
streased the importance of the 30,000 overseas 
studente in the United Kingdom, the great majority 
of whom oome from under-developed countries, while 
a high proportion of these are privately financed. 
Nevertheless, the developed countries have a moet 
important part, to play, particularly at the level of 
university and technical training, but their own 
specialized man-power difficulties set strict limits to 
what they can do; and Sir Sydney commented that 
the London School of Economics has every year to 
rejeot a high percentage of applications from abroad 
for higher degree studies because it has reached the 
limit of the numbers which ite teachmg staff can 
effectively supervise. The resources to be shared 
with the leas advanced countries are not solely 
finances but above all highly tramed men and 
women; and this is already being done by numerous 
agencies. Besides the great help given by British 
universities, through their organization as well as by 
offering places +o overseas students, more than £29 
million has been oontributed durmg the decade 
1946-56 by the British taxpayer to ovórseas studente 
and education through the British Council and 
Colonial Development and Welfare Funds. 

As the fruit of these and earlier efforte, there are 
now in British Colonies or former Colonial depen- 
dencies four universities, five university colleges and 
various other institutes of higher education. The 
Colombo Plan, which is eesentially a collective name 
for various loosely co-ordmated pieces of mutual 
assistance by one Commonwealth country to another, 


has brought to numerous individuals in the under- , 


developed areas opportunities of study overseas and 
grants of assistance to educational imstitutions. 
Commonwealth countries are also helping in ways 
quite outside the Colombo Plan, while many countries 
have reoeived considerable aid to education under 
American foreign aid There is also the 
substantial help given by the Rockefeller Foundation 
and other private foundations, particularly for the 
mitiation of new projects; and on the international 
plane much is being done through the Technical 
Assistance Board of the United Nations, through the 
United Nations Educational, Soientifio and Cultural 
Organization and in specifically technical flelds by 
the other specialized agencies such as the Food and 
Agrioulture Organization and the World Health 
Organization. 

Both the finance and technical personnel required 
for all this come in the mam from the developed 
countries, and in this connexion Sir Sydney urged 
the importance of doing everything possible to ensure 
that British people who undertake a period of service 
abroad do not thereby damage their prospects for 
appomtments in Britain. Something more could also 
be done to encourage the exchange of books and 
periodicals and the movements of scientists and other 
learned men. This is still liable to be hindered by 
political considerations even in non-Communist 
countries, and Sir Sydney fears that there is a danger 
of & system of exclusion of books and periodicals 
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arising in non-Communist under-developed areas. 
Every effort should be made to assist people from 
under-developed countries to attend meetings. of 
learned societies and to ensure that the problems of 
theee countries receive attention at such meetings; 
Bir Sydney also suggested that the production in a 
single language appropriate to a particular area of 
summaries of scientific publications in diverse 
languages would be a very fruitful pieoe of inter- 
national co-operation. _ 

Such projects can scarcely become effective, how- 
ever, unless the less-developed countries refrain from 
accentuating difficulties by exaggerating political, 
linguistic and psychological obstacles. If, however, 
the developed countries use to the full their oppor- 
tunities for initiative in sharing their educational 
resources along such lines as Sir Sydney Caine 
indicates, that in iteelf would encourage the growth 
of mutual tolerance and goodwill. There would, 
nevertheless, appear to be a wide field in which 
profeasional societies could support what the univer- 
sities and many educational institutions are already 
doing, not only to encourage the growth of such an 
atmosphere of goodwill, but also, and no leas im- 
portant, to assist the wisest and most effective use 
of the most precious of all resources, in developed 
and under-developed countries alike—that of trained 
men and women. 
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BIOLOGICAL RHYTHMS 


T the sixth conference of the Society for Bio- 
logical Rhythms, held on the Semmering, near 
Vienna, during August 26-28, thirty-six papers were 
presented by members and guests from eleven 
countries. They were weloomed by Dr. E. Dissmann 
(Klagenfurt), the local secretary. 

The main theme of the opening seasion organized 
by Prof. A. Jores (Hamburg) was “Time in Biology", 
which was covered by six invited speakers.  H. 
Laurell (Halmsted) critically discussed ancient and 
modern ideas of time, and contrasted ite physical, 
physiological and psychological aspects; he also 
reviewed methods of measuring time. J. Asohoff 
(Heidelberg) elaborated the idea of time-oues or 
clues (Zetigeber), namely, those periodical factors, 
external to a rhythmic system, which can be shown 
experimentally to control ite phase. He demon- 
strated that in constant conditions of temperature 
and iUlumination and in the absence of noise or 
mechanical disturbance, 24-hr. patterns in the motor 
activity of vertebrates persist but gradually fall out 
of step, thus indicating that all external time-cucs 
have been successfully eliminated. By reintroduomg 
these potential cues one at a time ther relative 
efficacy can be asseased. H. Kalmus (University 
College, London) observed that all life is accompanied 
by an incessant redistribution of material in space 
and time, and thus defined the investigation of bio- 
logical rhythms as a study of the synchronization of 
mechanisms of transport. The appearance of any 
biological material at the ‘right’ time and at the 
‘right’ site can be interpreted as a homoostatic 
arrangement brought about by the remote causes of 
selection, but must also be explained by the operation 
of physiological cues at any time. The 


TET nature of selection and the complexities 
of biological organization ARMY produce non- 
optimal time adaptations and limited adaptability. 
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' Dissociation of time-cues and internally established 
rhythms, such as those brought about by night 
work or air travel, may thus cause serious disturb- 
ances. sir Nigal Ball (London) aem tie minu 
tages, for bio-rhythmio studies, of planta over 
animals, in so far as the former lack the complications 
of & central nervous system. Using infra-red photo- 
graphs he showed ‘the extension growth of oat 
coleoptiles to be governed by a rhythm of approx- 
imately 24 hr. duration; this he could induce by 
transferring seedlings from light to darkness, and he 
could retard it by lack of oxygen. The rhythm 
i even after the removal of the tip of the 
ooleoptule. In a more general way, Bir Nigel discussed 
establishment and gynchronirati 
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Halberg (Micieapalis) Perl mare aoe cs oF 
Bee ee Inucucos HODRRHEDN CDU time, and 
X. von Stocker (Rostock) gave a lively acount of 
disturbances in the time sense and time conscious- 


nees of psychotic patients. 


y rhythmio uslaginsl PAMONA J. Jekié 

jevo) claimed that, in the growth and deoay of 
Poe M ee eR Duelo Gee dd 
peut andesndiónted pague gration] ance for ATE 


& concept. 
The shorter papers of the later sessions were 
loosely 


vamo (Vienna). 


of twenty-one and twenty- 


artaficial light with 
eight hours; W. (Hamburg) demonstrated. 
variations in the in in health and 


disease of the 24-hr. rhythm of rectal temperature, 
urine volume and concentration of chloride, urea and 
creatinine, 

Oh. Kris (Cambridge, Maas.) presented results show- 


discussed by M. B. J. Nadel (Herzlia, Israel), and 
H. U. Ziolko (Berlin), who described disturbed day/ 
night rhythms of vegetative functions in neurotic 


developments of the pattern of sleep and wakefulness 
in infante from the point of view of a paychoanalyst, 
and T. H. Hellbrügge (Munich) treated the subject 
from the pomt of view of the physiologist. M. B. 
Ischlondaky (New York) dealt with the harm which 
may be caused by stimulation durmg ‘inhibitory 


phase! of the human central nervous system, a ` 
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factor which he holds responsible for many of the 
contemporary psychosomatic disorders. A. Topitx 
(Vienna) described one particular disturbance of 
rhythm, namely, that resulting from air travel in an 


experiences 
fui gta Marcccen che Mi i MIO 
Olympic Gemes. 
Applying a principle first introduced by Möller- 


. Stark (Newhaven) considered nervous disorders 
such as tremor, ataxia or olonus as manifestations of 
inefficient servo-mechaniams. He gave & description 
of the working reflex to light of the pupil of the oye in 
terms of an automatic control device, and showed 


formations at specific frequencies. 

Tho relation between respiratory, cardiac and 
vasomotor rhythms was discussed by several speakers : 
H. P. Koepfchen and K. Thurau (Göttingen) demon- 
strated curves indicating that the rhythms of vaso- 
motor tonus and of ion in the rabbit and dog 
are co-ordinated y at & frequency 1:1; but 
showed that other simple proportions of the rhythms 
occur in exceptional cases. K. Golenhofen (Berlin, 
Litchterfelde) showed that an situation 


paper by W. Otto (Falkensee) on annual fluctuations 
in birth weight. The posable importance of seasonal 
olmmatic factors, 


phase it was observed that the amplitude of the 
melanophore changes was increased by the presence 
of other fiddler crabs of the same or another 


species. 

Among the papers circulated but not read, that 
by K. Hoffman (Wilhelmshaven) dealt with the 
influence of temperature and pretreatment on the 
24-hr. motor activity of lizards; Y. Ondo's (Tottori, 
Japan) with the responses of shore sowbugs to the 
periodico movement of waves; E. Bxirmay's (Buda- 
pest) described some uses of the ive study 
of muscle and L. B. Copelman’s (Bucharest) 
dealt with some of the philosophical aspects of 
biological time. 

The International Society for the Investigation of 
Biological Rhythms, $o give it its original name, has 
now been im existence for twenty years, and at its 
gix conferences a considerable part of the fleld has 
been surveyed. More recently the elaboration of 
general methods for the investigation of bio-rhythms 
and the formulation of a unifying theory have been 


attempted. 

It is hoped that the full text of the papers will 
shortly be published. The Society has been invited 
by Dr. A. Caniggia (Siena) to hold its seventh oon- 
ference in 1960 in Italy. Inquiries concerning the 

i membership and other matters should 
addreased to Dr. A. Sollberger, Department of 
Anatomy, Karolinska Institutet, Stockholm. 


FLAMMABILITY OF TEXTILES 


N the past few years an increasing amount of 

publicity has been given to socidents resulting 
from the burning of clothmg, and in the United 
States legislation has been mtroduced to prohibit 
the sale of certain very inflammable types of fabric. 
In the United Kingdom various safety committees 
have been set up, and a valuable report on the flam- 
mability of apparel fabrics in relation to domestio 
burning accidents has been lished by the British 
Standards Insiitukion*. & was not surprising, 
therefore, that the one-day conference, organized 
by the Textile Institute and dealing with the flam- 
mability of textiles, attracted a great deal of attention, 
for this was probably the first time that members of 
the textile industry, of the distributory trades and 
of the publio were able to meet and discuss together 
the many aspects of the problam. The conference 
was held at the laboratories of the Rayon Research 
Association in Manchester on October 15, and was 
opened by the president of the Textile Institute, Sir 
Ernest W. Goodale. 

It was evident from the substance of the four papers 
which formed the basis of the Conference that the 
seriousness of the high inflammability of certam 
textiles is widely appreciated and that the textile 
© British Standards Instittron: PD &777 (1957). 
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industry is anxious to overcome this hazard. 

in dealmg with the problem has m the past 
hindered by lack of precise information, and perhaps 
the most important feature of the conference was 
the dissemination of reliable data to replace the lore 
which is often associated with anything that has to 
do with fire. 

Mr. D. I. Lawson, of the Joint Fire Research Organ- 
ization, summarized valuable data on the incidence 
of burning accidents, and his paper emphasized several 
unexpected observations. Of particular seriousness 
to the textile industry was the statement that burns 
involving clothing had the highest ity-rate of 
any kind of burn, and that four out of five of the total 
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that only half the parenta of young children queg- 
tioned in an investigation had a fireguard. Mr. J. 8. 

of Meers. Marks and Spenoer, Ltd., who 
dealt with the economic aspects of and 


. All the speakers and many members of the oon- 
ference agreed on the need for a publicrty campaign to 
encourage the use of fireguards in homes where there 
are young children, and to popularize close-fitting 
night wear. Mrs. Jean Mann, M.P., ing from the 
floor, suggested that the provision of should 
be made & condition of house ktting. 

is, of course, the provision of sefe fabrics. It is 
dificult to define & ‘safe’ fabric, for the textile 
i and the lio must be in agreement about 
this. One of the blems, therefore, is to devise 


suggested methods were discuased in detail by 
Mr. F. Ward, of Oourtaulds, Ltd. Mr. Lawson 
thought that it would be unnecessarily stringent to 
define as safe only those fabrics which would not 
ignite when exposed to a radiant source of 
similar to that emitted from the surface of open fires. 
Measurement of the vertical speed of flame propaga- 
tion was generally regarded as being more sati 
pee eee ee vno ee ee eens dO 
i or to di & burning ent. 
Apparatus for measuring tiie wee-deseibed aud ths 
term ‘flame resistance rating’, defined as the time 
for flame to be propagated 100 in. vertically, was used 
for expressing the resulta obtained. Dr. T. H. Morton, 
of Courteulds, Ltd., provided a great deal of useful 
information on how the flame resistance rating is 
Se oe ren eae een 
of the fabric, and by the use of special processes, 
including some of the modern fireproofing finishes. ` 
There are many finishes which will reduce flam- 
mability, but for general acosptance other character- 
isto such as of the proof and the feel of 
the oloth have also to be oonsidered. There was 
general agreament that any proof used for children’s 
nightdreases should give flame resistance throughout 
the hfe of the garment, that is, the effect should not 
be removed by as many as fifty washes. 
Clearly one of the most difficult tasks 1s to define 
a safe value for the flame resistance rating. Mr. 
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Lawson suggested that a safo level should be well 
away from the level associated with the recent run 
of burning accidente, bub not so high as to eliminate 
more types of fabric and flame retardant treatments 
than It was recommended that fabrics 
with a durable flame resistance rating of greater 
than 150 should be warranted as flameproof and 
identified as such. Most of the manufacturers of 
durable flame proofs are confident of being able to 
meet this standard, and many useful unproofed 
fabrios would be regarded as being safe. 

The discussion by members of the conference was 
particularly stimulating, and included contributions 
from Dr. J. B. Bull, who has been intimately oon- 
cerned with made by the Burns Unit of the 
Medical Research Council, and from Mrs. Jean Mann, 
M.P. Mra. F. P. A. MoLaughlin, MP., and Mr. 
Hervey Rhodes, M.P., all of whom are well known 
for their interest in the problems of safety and textiles. 

The general conclusion from the conference was a 
unanimous agreement on the need for an intensifled 
safety campaign at national level and for providmg 
safe fabrics. Although many of the fabrics at present 
regarded as dangerous oan be made safe by treatment 

i tetrabishydroxymeth; 
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that a need still existe for cheaper durable treatments. 
Members of the conference, particularly the chemists 
and taxtile finishers, left greatly encouraged, knowing 
that the difficult problems with which they have to 
deal are sufficiently importans to demand maximum 
effort and imagination. C. B. WimwnnL 


THE ROCKEFELLER FOUNDATION 


the Rockefeller Foundation annual report, 1956, 

the Preaident’s review, reprinted with a summary 
of the Appropriations Account and Principal Fund 
and a list of appropriations made in 1956, notes that 
for the year the appropriations totalled 30,075,806 
dollars, the largest for any one year sinoe the Founda- 
tion was established in 1913. Of this total, 5,963,605 
dollars were for the humanities, 5,501,100 dollars 
for biological and medical research, 4,877,400 dollars 
for agriculture, 4,200,605 dollars for medical eduoe- 
tion and public health and 8,290,260 dollars for social 
goienoos. For the fellowship programme, under which 
458 individuals from 47 countries held fellowships in 
1956, 2,025,000 dollars were appropriated. 

In his review Dean Rusk stresses three features 
of the year’s activities. First, that nineteen 
of the present eighty-one mamber States of the 
United Nations, with a population of more than 
650 millions, have emerged as fully gece rigen 
nations gince the Second World War, he emphasizes 
that the offloars and trustees of the Foundation 
believe that peace and orderly economic growth in 
the world during the next twenty-flve years will be 
decisively influenced by what happens m these 
independent nations of Africa, the Middle East and 
Asia. Peace and stability will gain enormously if 
they establish constitutional systems with friendly 
and easy exchange with the rest of the world, in- 
creasingly productive economies, and educational 

which can train leaders in adequate numbers 
and educate their citizens for the responsibilities of 
their new societies. To enable the Foundation’s ex- 
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and Africa to be sharply moreased without a large 
reduction of i in the United States and 
Europe, the Trustees have decided to draw on capital 
funds for several years. During 1956 some 6 million 
dollars were allocated to the expanded programms, 
over and above the normal allocations to these areas 


commencing with its grant in 1940 toward the con- 
struction of a 184in. cyclotron at the University of 
California, Berkeley. The report suggests that there 
are three main directions in which the resources of 
the Foundation can be usefully applied, taking into 
account the very large sums available from govern- 
ment and industry. The first is the public health 
aspects of nuclear energy, broadly conceived and for 
study of the effects of radiation on man. For the 
formulation of upon which further research 
is urgently needed the Foundation has already made 
grants to the National Academy of Sciences totalling 
275,000 dollars. The second is in the Foundation’s 
traditional support of basio scientific research with the 
main emphasis upon the living processes. Here, the 
nine grants for research in genetios made during the 
year totalled 091,000 dollars, the largest, 350,000 
dollars, bemg to the University of Indiana, while 
260,000 dollars went to the University of Copenhagen, 
61,000 dollars to the National Centre for Scientific 
Research, Paris, 50,000 dollars to the Institute for 
Human Genstios, Upsala, and 24,000 dollars to the 
London Hospital Medical School. A third of 
study for which Foundation support is p on 
a selective basis, is that of the eoonomio, legal and 


national relations, with which nuclear energy is now 
inextricably bound up. About & dozen grants have 
been made to young profesors in universities 
throughout the United States studying & wide range 
of contemporary political problems. The Foundation 
Biss hono to ams dow matire mibolan boleniark 
on, or to complete, significant research in this fleld, 
to encourage institutes to undertake objective studies 
of international political problema, to stimulate the 
growth of organized knowledge and theories of foreign 
policy, including the techniques and principles in- 
volved in its conduct. 

The third aspect of the year’s activities emphasized 
by Dean Rusk is the assistance given to Hungarian 
soientista, scholars and students. To this refugee 
problem the Foundation in late 1956 and early 1957 
devoted more than 1,200,000 dollars, almost 700,000 
dollars of which went to the institutions in Austria 
which bore the brunt. 

In the field of medical education and public health 
considerable atbention was paid to professional 
education, grants for which included 867,400 dollars 
to the Christian Medical College, Vellare ; 299,750 
dollars to King George’s Medical Lucknow ; 
278,300 dollars to Seth Gordhandas Medical 
College, Bombay ; 570,000 dollarg to the University 
of the Andes, Bogotá ; 215,000 dollars to the Recife 
Medical School, Brazil ; 290,000 dollars to the School 
of Medicine, Keio University, Tokyo; and 100,000 
dollars to the of Child Health, University 
of Ankara. A grant of 163,280 dollars was made to 
provide four years support for studies of population 
dynamics m Indian Villages jointly by Harvard 
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University and the Christian Medical College, 
Ludhiana, while one of 250,000 dollars to the 
Massachusetts Institute of Technology, for medical 
and biological research, waa for the construction of a 
1,000 kilowatt nuclear reactor at Boston, which 
.would project a beam of nuclear rays into a therapy 
room underneath. 

Some rather substantial grants of a general 
character made in 1956 were for the library at the 
international zoological station, Naples; for bio- 
logical research at Amherst; for research in the 
natural sciences at the University of Mexico; and 
for biology, experimental medicins and surgery at 
Copenhagen. The largest of three granta for investiga- 
tion of ways of meetmg the nutritional 
of children, especially during the oritical years after 
weaning, was to the National Research Council and 
is being administered in close co-operation with the 
global programme of the United Nations Children’s 
Fund. About 1,250,000 dollars were appropriated 
for fleld studies of viruses and basio research in 
virology. This included aid to collaborating groups. 

In 1056 a further oo-operative agricultural pro- 
gramme was started at the Indian Agricultural 
Research Institute, New Delhi, the first interests of 
which will be to improve the corn, wheat and other 
oereal crops and broad questions of advanced agri- 
cultural training and research. Under the Mexican 
co-operative programme, more than 400 young 
Mexicans and some 85 other young scientists from 
Latin America and the United States have received 
training. During 1956, 204 individuals from 30 
countries received fellowships, scholarships or other 
study and travel grants in agriculture. Besides ite 
participation in various types of international ex- 
change in this fleld, such as the conference of 50 lead- 
ing pethologists from Latın America, the United 
States and Canada on cereal rusta, the Foundation 
made numerous grants to institutions. These in- 
cluded 300,000 dollars to the College of Agriculture, 
University of Chile; 250,000 dollars to the Oollege 
of Agriculture, University of the Philippines; and 
200,000 dollars to the School of Agrioulture, Uni- 
versidade Rural de Minas Gerais, Brazil, A three- 
year grant of 153,600 dollars was made to the Harvard 
Graduate School of Public Administration to assist 
a seminar offering advanced training in new methods 
of water conservation and management. 

In the social sciences, a grant of 98,400 dollars to 
the Computer Oentre, Massachusetts Institute of 
Technology, was for further exploration of the uses 
of an advanced high-speed digital computer in 
solving theoretical and applied problems 1n the social 
sciences. A grant of 150,000 dollars to Vanderbilt 
University was for ite Institute of Researoh and 
Training in the Social Sciences; of 114,000 dollars 
to Tulane University of Louisiana, for Latin American, 
legal and socal studies ; of 96,000 dollars to Stanford 
University, for ite Food Research Institute; and of 
60,000 dollars to the International Bank for Recon- 
struction and Development for ite Economic Develop- 
ment Institute. The largest grant for international 
understanding in the United States in 1956 was one 
of 205,000 dollars over sıx years to the Harvard 
University Centre for Middle Eastern Studies, while 
140,000 dollars went to the Federated Theological 
Faculty of the University of Chicago for inter- 
religious studies. The American University of Beirut 
received 210,000 dollars in continued support of ite 
Arab studies programme. 
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ONTARIO RESEARCH 
FOUNDATION 


REPORT FOR 1956 


HE annual report of the Ontario Research 

Foundation for 1956" includes, besides the report 
of the director of research, Dr. H. B. Speakman, the 
financial statement and liste of papers published 
during 1956, with details of professional and technical 
staff, advisory committees, goholarshipe and post- 
graduate grante in science, 1956-57. 'In the Depart- 
ment of Biochemistry, where work for the tanning 
industry increased, progress was in @ group 
project on the production of sole leather with in- 
creased resistance to wear. The oils and fate labor- 
atory has been investigating the production of a 
spread for use on Army biscuite, manufactured if 
possible from Oanadian raw materials. It has also 
been studying the autoxidation of methyl isolinoleate, 
linoleate and oleate, using the Warburg respirometer, 
and the separation by gas chromatography of the 
volatile substances iud poop during the deterioration 


in flavour of fate oils. A study of the fermentation 
of cheese whey was completed. 
In the of Chemistry progress was made 


both in the development of methods for separating 
and determining different constituents of waste 
sulphite liquor and in evaluating the lignin com- 
ponents as sources of tanning agents and dispersing 
agents. Work also continued on the production of 
organic polymers, and the Foundation is supporting 
the design and construction of an atmospheric X-ray 
spectrometer incorporating an electron gun. Appli- 
cation of improved techniques developed for the 
analysis of condensed phosphates in fundamental 
studies of phosphate glasses, solutions and crystalline 
compounds led to ,&he conclusion that there is a 
remarkable similarity in the dependence of the 
molecular-weight distribution of the glassy phases on 
their cation to phosphorus ratio. 

Studies of the mechanism of fatigue failure of 
metals advanced considerably, and it was shown that 
a strong magnetic field affects the fatigue strength of 
ferritic metals. Basic research in the X-ray laboratory 
was concerned mainly with X-ray speotrographio 
studies, and more time was given to an investigation 
of the initial stages of oxidation on a metal surface. 

In the work on parasitic nematodes, & minute 
nematode, Aproctella stoddards, was recovered from a 
ruffed grouse, and is believed to acoouns for one of 
the microfilaris previously described as occurring in 
this bird. Low dosages of "Daraprim' comparable to 
those effective against human malaria did not prevent 
infection from Leucocytoscon simonds developing in 
ducks, and particular attention was also paid to the 
relation between the time of infection and the 
prevalence of blood-sucking insects known +o feed on 
duaks. 

Work was commenced on the composition of the 
sand fraction from glacial tills and comparable water- 
laid sands, while studies continued on the relation 
between variety and yield of soybeans. In textile 
research, the Sigma Unevenneas Tester, previously 
developed, was used in & survey of worsted yarns 

uoed in Canada, and to a limited extent in the 
United Statea and Europe. 
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CARDIOTONIC ACTIVITY OF THE POTATO-ROOT EELWORM 
HATCHING FACTOR 


By Da. C. ELLENBY and A. B. GILBERT 
Department of Zoology, King’s College (University of Durham), Newcastle upon Tyne 


FOS any Jee it oan’ been kuoa that hapehing 
of the potato root eelworm, Heterodera rosto- 
ohiensis Wollenweber, takes place in response to a 
Bpeoiflo stimulus given off by the roots of the 
potato plant': this ‘hatching factor’ is oonteined in 
the so-called pobeto-roob diffusate. Attempts to 
isolate it have been made in Cambridge’ and, more 
recently, in Groningen’ ; but although a good deal 
18 known of ite constitution, ita exact nature 1s still 
unknown. The mechanism of ita action is even more 
mysterious. Attempts to isolate the factor are 
severely handicapped by assay difficulties, for the 
only method is the hatching trial which, in its most 
commonly used form, is of three weeks duration‘. It 
seemed highly demrable to attempts to find some 
preparation other than the eelworm which responds 
to the hatching factor; not only might this throw 
some light on the hatching mechaniam itself, but it 
might also be of direct use as an assay method. The 
purpose of this article 13 ġo announce some initial 
success in both these directions. 

It has already been shown that the hatching 
factor, eolepio acid’, is probably a lactone aoid of 
molecular weight about 800, containing an unsaturated 
lactone ring, a carboxyl group and two OH groups'. 
It seemed to us not unreasonable to assume that the 
activity might be associated wrth the lactone ring: 
it is well known that the lactones, particularly the 
unsaturated forms, include some of the most bio- 
logically active substances’, and, in particular, thas 
the cardiac glycosides, digitoxin, ouabain, eto., are 
among them. Moreover, ib has already been shown 
that some, though not all, of the actions of cardiac 
glycosides“ can be reproduced 
on the frog heart by simple un- 
saturated lactones. We have now 


responds to the hatching factor. 
In general, the techniques used 
have been those of Giarman’. In 
some trials, the heart has been 
continuously perfused via the 
amus, using the cannula he de- 
scribes ; more frequently, and in 
order to conserve our small supply 
of active substances, we have, 
like him, used a Straub prepara- 
tion, cannulating the ventricle 
via the trunous. After per- 
fusion in a Ringer solution, a 
hypodynamic state is induced 
by perfusion with a low-calcium 
Ringer solution; perfusion with 
a cardiobonio substance in low- 
calcium Ringer solution leads to 


& recovery. Fig. 1 shows the 
typical response to a series of Fig. 1. 
dilutions of & concentrated prep- perfused 


aration of the hatching factor. 


wi B 
left to right, 
low-ealctum 


Tablo 1 RELATIVE HATCHIYG ÜTENNGTH AND OARDIOTONIO ACTIVITY 









of ; 
cons, activity; eons, gd 
E (mgm /100 ml )| hatehing |(mgm./100ml,)} tonic 








Almost all our work has been carried out with 
either of two concentrated ions. One, 
‘standard solid’, was kindly given us by Bir Alexander 
Todd some years ago. For the other preparation, 
G.1, we are indebted to Dr. G. J. Janzen, of Groningen. 
With either preparation, the response varies with 
dilution, within oertain limita; a more severe teat, 
however, is the comparison of the two. The actrvities 
have been com by the minimal concentration 
required to uœ a detectable effect : the standard 
has ite limitations, but the overwhelming necessity 
the event, the comparisons have shown good agree- 
ment. The minimal concentration for the Dutch 
Preparation is consistently 8 mgm./100 mL; with 
the Cambridge standard solid, it is about six times 
greater. Smoe the recommended optimum hatching 
concentrations for these two preparations are 
0-8 mgm./100 ml. and 4 mgm./100 mL, the agres- 
ment of the hatching and cardiotonic assessment is 
remarkable. The results are summarized m Table 1. 





Oardiotonio affect of hatching factor. Tracing with heart being 
th n followed by low-oalorum Mod y Triple 


(single signal). 
64, 32, 16, 8 mgm. dge ‘standard solid’ 100 ml. 
Banger solution, Time signal, 80 sec. Straub prepara 
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hatohmg factor plus a sub-mini- 
mal concentration of hydrogen 
peroxide. The ‘synergism’ with 
strophanthm-g and potentiation 
with peroxide are of particular 
importance, for they indicate 
that the responses obtained are 
indeed identical with those given 
by the pure lactones’. More- 
over, it has been found that 
hydrogen peroxide also ‘poten- 
tates’ hatching: addition of only 
5 ugm. of peroxide per 100 ml. 
of a very dilute solution of 
hatching factor led to a doubling 
of larval emergence. Peroxide 
alone was without effect. Since 


Fig t 'B , Sed wu gw Site, gt eben begins many more larve emerged in 

paleo 4 men. d. 8.5 +10 stropb.-f100 mi’ low-caleun xt triple signal gral identical drops of more oonoen- 

sequent triple 4, 4 and 3 mgm. G3, all per 100 ml. low-calaum trated hatching solutions alone, 

Ringer eiiim wh without Bach stimuls ls fou ‘ollowed by low-ealciom there can have been no short- 
solution signal Harler 1n same run shown no T6&pons6 o. 

the es to any of these concentrations of G.8 or of 10 m. strophanthin-g. Time age of oxygen a8 such which 


Very recently, however, we have carried out tests 
with two further Groningen preparations, G.2 and 
G.3; with these t has not been Bo good. 
As shown in Table 1, G.2 has & higher cardiotonio 
aotrvity than its hatching asseasment would suggest ; 
nevertheleas, rib falls m ite correct relative position. 
G.3 was the weakest preparation we have tested, ita 
optimum hatchmg concentration being 5 mgm./ 
100 ml; and a sufficient quantity for teste with 
only ten hearts was available. In the event, the 
first run gave a reasonable agreement with the 
hatching assay, the munimal concentration bemg 
54 mgm./100 ml.; however, no positive response 
was obtained with any of the other hearts. We have 
no explanation to offer for this; but we have 
evidence that this preparation may be w- 
stable. 

As an assay method for the hatching factor, per- 
fusion of the frog heart has many limitations. The 
fact that it is far less sensitive than the eelworm is 
of little mnportance, for solutions of root diffusate 
are readily concentrated4. But the frog heart must 
be treated with ionis respect, and solutions obtained 
from potted potato plante will be quite unsuitable 
for perfumon ; however, it has already been shown 
that it is not impossible to overcome this diffloulty? ; 
moreover, the Cambridge preparation has been 
assayed successfully in the present work, and this 
was obtamed as a result of the first step in the 
attempt to isolate the factor, namely, absorption on 
charcoal and subsequent evaporation’. A more 
serious diffüoulty is the fact that the heart assay is 
unspecific—olearty the final arbiter of hatching 
activity must be the eelworm. Nevertheless, we are 
confident that, used with discretion, assay by per- 
fusion of the hypotonic frog heart may be of use in 
attempts to isolate the factor. 

that we are dealing with preparations 

which are far from pure, the activity of the stronger 
ones compares very favourably with the more active 
simple lactones’. Moreover, as shown in Fig. 2, the 
minimal concentration can be halved by perfusion 
together with, or subsequent to, perfusion with a sub- 
minimal concentration of strophanthin-g (ouabain). 

A response at half the minimal concentration has 
also been obtained by perfusing the heart with the 


zion transport. 


hatching activity produced by the addition of traces 
of hydrogen peroxide to solutions of hatching factor 
strongly suggests that there are close similarities m 
the mechanisms involved. 

The physiological activity of cardiac glycosides has 
recently attracted considerable attention, since certain 
of them have been shown to influence sodium—potas- 
sium transport in erythrocytes", frog akin (John- 
son, V. K, personal communication) and isolated 
rabbit auricles (Weatherall, M., and Rayner, B., per- 
sonal communication). Digttoxin has been shown to 
grve rige to & peroxide in solution, and it has been 
demonstrated that, in this form, it may influence phoa- 
phorylation“. Srmpler lactones may also have these 
actions : in fact, 16 was shown some years ago that 
they may behave as peroxides, and, more recently, 
it has been shown that certain of them may influence 
In the present work it has been 
demonstrated that the hatching factor has some of 
the properties of the cardiac glycosides and simpler 
lactones: if it should be shown that it influences 
the same fundamental physiological processes, not 
only will our un ing of the hatching mech- 
anism be deepened, but also techniques of greater 
sensitivity and convenience may be available for ite 
detection. These possibilities are being explored. 

We are indebted to Prof. A. D. Hobson for his 
support, and wish also to thank Sir Alexander Todd, 
of Cambridge, and Dr. G. J. Janzen, of Groningen, 
for ther interest and co-operation. The work was 
made posmble by a grant from the Nuffield Founda- 
tion, to which we wish to express our thanks. 
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AMINO-ACID COMPOSITION OF THE SIX HISTONES OF CALF 
THYMOCYTES 


By Dr. H. J. CRUFT, J. HINDLEY, Da, C. M. MAURITZEN* and Dr. E. STEDMAN 
Department of Blochemlstry, University of Edinburgh 


ARLIER work! from this laboratory established 
that the histones present in the oell nuclei of 
many species and tissues are composite in character, 
all of them containing & main and one or more sub- 
sidiary histones. The former, which constituted the 
major component, was characterized by & relatively 
small solubility in aqueous aloohol and & high arginine 
content; ite amino-scid composition was, 
indeed, typical of the traditional histones of the 
older literature. The subsidiary histones were more 
soluble, and, with one exception, were distinguished 
from the main component by their low content of 
arginine. Despite their defloiency in this amino-acid, 
they nevertheless exhibited strong basio properties. 
of a subsidiary histone from the thymocytes of the 
theee strong besio properties were due to & very high 
content of lysine. Ib was also characterized by a high 
content of alanme and proline and by the absence of 
phenylalanine, tyrosine and histidine’. The indication 
that it contained a minute amount of methionine is 
now known to have been inoorreot, for this amino- 
which the- chromatogram m which it was detected 
was prepared. 
The existence of subsidiary histones rich in lysine 
and alanine in the thymus gland of the calf has since 
been confirmed by several groups of workers". In 
the meantime, the resulta of our electrophoretic and 
ultracentrifugal studies of various histones had con- 
examined were actually mixtures of closely related 
proteins which had so far defled all attempts ai 
separation. Such studies! had in fact shown 
that the total histone from the thymus gland of the 
calf and the liver of the ox consisted of six com- 
ponents which were designated a, a, as B, 1-6 S and 
0-8 S y-histones. Of these, the first three replace the 
a-histone and the last two the y-histone of our earlier 
nomenclature’, Such changes were rendered neoeg- 
sary by the discovery that the orginal a- and 
y-components could be resolved mto five histones. 
The three a’s differed in their electrophoretic mobil. 
itieg, while the two y's possessed identical 
electrophoretic mobilities although they differed in 
The physical characterization of these various 
components rendered possible attempts ab their 
separation. The first step in this direction was the 
preparation from the total histones of the thymus 
gland of the calf of the crude a-fraction which, despite 
ita name, actually comprised the three «-histones 
and the 0:8 S y-histone. The further stages of freo- 
tionation presented, however, many difficulties. For 
various reasons, both ion exchange and adsorption 
(alumina) chromatography failed to achieve the 
dearred results. Using the former method with the 
* Melville Trust Research Fellow. 


reain ‘I[RO-50° (generously given by the Rohm and 
Haas Co., Philadelphia) according to the procedure 
of Crampton, Moore and Stein’, two fractions 4 and 


. B, corresponding with their resulta, were obtained. 


But when fraction A was examined eleotrophoretio- 
ally ib was found to consist of a mixture of x,- and 
a,-histones. In their recent work!*, Crampton, Stein 
and Moore have also been led, on other evidences, to 
suspect the homogensity of their preparations. 
Much greater success in the separation of the 
a-fraction has been achieved by zone electrophoresis. 
Using & medium of starch with veronal buffers at 
pH 8-5 and of ionio strength 0-18 a substantial 
separation of the above a-fraction into the four oom- 
ponente has been effected. In the procedure adopted, 
the influence on the resulta of the tailing observed 


experiments. A print on filter paper was then 
from the surface of the starch block. After staining, 
this indicated the presence of four bands. Four 
sections corresponding with the positions of these 
bends were then cub from the starch blook and 
extracted separately with 0-1 N sulphuric acid. The 
extracta were then neutralized with sodium hydroxide 
and lyophilized. Of the four products so obtained, 
the one with the smallest mobility (0:8 S y) was sub- 
mitted to a second run. The product was eleotro- 
phoretioally h , but when examined by 
sedimentation was found to be contaminated with 
the 1-6 S y-histone. This was accordingly removed by 
preparative ultracentrifugation in 20 per cent aqueous 
aloohol at pH 9-0 and the 0:8 8 y-histone sulphate 
precipitated from the acidified mother liquors with ex- 
cess of alcohol. The product now sedimented as a 
monodisperse substance at pH 8-5 with a sedimenta- 
tion coefficient of 0-88 x 10-3. The quantities of the 
remaining three fractions available were unfortunately 
too small for further purifloation by sone eleotro- 
phoresis. The four were therefore dissolved 
separately in amall volumes of water and dialysed in 
‘Cellophane’ sace successively against water and 0-1 N 
by addition of 12 vol. acetone. 

When examined in the Tiselius apparatus the 
fastest three fractions were found to possess mobilities 


It was caloulated, for example, from the pebtern of 
the a,-oomponens that the impurity amounted to 
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The amino-acid composition of the six histones from calf 
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10-15 per cent of a, Sedimentation coefficients were 
also deteermmed m the Spinco ultracen The 
values obtained were: a,-histone, 0:45 x 10-8; hey 
«,- and 0-8 S y-histones, 0-8 x 10-9. Binoe the 
diffusion coefficient of the orude «-fraction is about 
8 x 10-', this suggests molecular weights for the a,-, 
a,- and 0:8 S y-histones of the order of 10,000, and 
of about half that figure for the a,-histone. Of the 
four preparations, the a,-histone proved to be the 
most heavily contaminated with impurity, for the 
sedimentation experiments revealed that this oon- 
tained about 30 per cent of Q-histone. The presence 
of B-histone in this component and of the 1:6 S 
ee ee ee 
ion from material containing no 
ieee ei amounts of these histones was doubtless 
due to the large loases during dialysis of the a- and 
0-8 S y-fractions. This, combined with the electro- 
is, resulted in the concentration of the negligible 
proportions of 8- and 1-6 S y-histones in the original 
a-fraction mto readily detectable amounta in the 
above preparations. 
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The four preparations described above were 
obtained in insufficient amount for further puri- 
fication. They were, however, all analysed for amino- 
acid composition. The resulte are presented graphio- 
ally in Fig. 1, m which have also been included the 
figures obtained in unpublished work for pure B- and 
1-6 S y-histones. In calculating the results of the 
analyses of the a,-histone, we have corrected the 
values for the presanoe of 30 per oent of B-histone. 

Attention should be directed to the fact that the 
ordinates in Fig. 1 represent amounts of a-amino 
nitrogen expressed as a percentage of the total 
nitrogen. This unusual method of recording the 
amino-acid composition of proteins has been adopted 
in this case because it enables a direct comparison to 
be made between the number of cationio groups 
present in the various histones. Moreover, the figures 
are proportional to the number of moles of amino- 
acid per mole of protem. 

Consideration of the above results will show thas 
they provide a complete confirmation of the previous 
work which has been carried out in this laboratory 


N vember 23, 1957 


on the odmposite nature of the histones obtained 
from the thymooyte.of the calf. In particular, they 
confirm: (1) the presence of the six components 
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‘shown to be present by physicochemical methods ; 


(2) the strongly basio properties of all of them?’ ; and 
(8) the presence of high quantities of lysine, alanine 
and proline? in many of the subsidiary histones. In 
addition to this, however, they serve to correlate the 
electrophoretic mobilities of the histones with their 
amino-acid composition. Thus, the number of 
cationic groups per 100 gm. of protein nitrogen 

i in order of 
: - 15-1; 
821433; 0-8 S y = 14-2; 10 S y = 13-9. It 
should be added that the two y-components possess 
almost identical mobilities, and that, while the p 
exhibits a greater mobility than the 1-6 S y-histone 
despite their containing virtually identical numbers 
of cationio groups, this apparent slight discrepancy 
is explained by the greater number of free carboxyls 
presen’ in the latber*. 

-All the components resemble one another in being 
devoid of tryptophan, cysteine and cystine; the a’s 
are, however, distinguished from the others by the 
absence of methionine. Of the six histones, æ, is the 
simplest, oonbeining only the seven amino-acids 
lysine, alanine, proline, serine, threonine, glyoine and 
valine. If one excludes simple peptides from the 
comparison, «,-histone is probably unique among 


NATURE 


1109 


known in containing. no arginine. o differs 
qualitatively from a, in containing tha four adtitional 


communications from this laboratory of the oom- 
posite nature of the histone present in the thymus 
Bland of the oalf clearly renders obeolete the many 
analyses of this protein recorded in the literature, 
for it is evident that the preparations to which these 
refer must have been unknown mixtures of two or 
more of the above components. 
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EFFECTS OF SARCOMYCIN ON THE METABOLISM OF EHRLICH 
ASCITES CARCINOMA CELLS 


By I. J. BICKIS, Dr. E. H. CREASER, Pror. J. H. QUASTEL, F.R.S., and 
Dx P. G. SCHOLEFIELD 


McGil-Montreal General Hospital Research Institute, 3619 Untversity Street, Montreal 


WA si al. have found that an antibiotic, 
sarcomycin, produced from Streptomyoss erythro- 

, Bhows anti-tumour activity against 

Yoshida rat sarcoma and Ehrlich carcinomas in mice. 
Hooper e£ al.* have shown that the chief active oon- 
stituent of sarcomycin is 2-methylene-8-oxocyelo- 
pentane-carboxylic acid, the hydrogenated form of 
which (2-methyl-8-oxooyclopentane-carboxylio acid) 
lacks antibacterial activity but is highly active against 
Ehrlich ascites tumour. Olinical trials by Magill et 
al." have indicated that saroomyoin is without 


sprint therepeutio value in disseminated cancer, 


Iahiyama* reported some favourable effecta. 


oie ete dennis wpe GE a 


Ehrlich ascites ocaroinoma, we have investigated the 


_ effects of sarcomycin on the metabolism of this 
elise ta tee NA TU PE 


Bristol Laboratories, Ino 
Our investigations have oed a study of the 
effects of saroomycin on the rate of respiration and 
‘of anaerobio glycolysis of Ehrlich ascites carcinoma 
cells, on the uptake of giyoine-1-*0 into the tumour 
cells, on the imoorporation of radioactivity from 
glycine-1-*0 into the tumour proteins and on the 
moorporation of phoephorus-32 (from radioactive 
EE ibus eot, aad’ deae 
hates, ribonucleic acid and deoxyribonucleic 
of the tumour. |. 


All studies were carried out $^» vitro with washed 
Ehrlich ascites carcinoma oella obtained from Swiss 
white mice after intraperitoneal injection. Asoitio 
fluid was withdrawn with a hypodermio syringe after 
six days, and the cells were separated by centrifuging 
at room temperature and washed three or four times 
with 8-10 volumes of cold isotonio saline to remove 
blood elements and soluble ascitic constituents. 

The conventional Warburg manometrio & 
was used for estimating respiratory and glycolytic 
rates and for the incubations in which the uptake 
and incorporation of glyoine-MO or phosphorus-82 
were studied. The media used were those 
described by Umbreit e£ al.'. Aerobic experiments 
were carried out by incubation at 87? in an atmo- 
here of air or oxygen, potasium hydroxide being 
paced de Genk wel OF the DD ERO DAR CDS 
for absorption of carbon dioxide; anaerobio experi- 
ments were carried oub in an atmosphere of 03 per 
cent nitrogen and 7 per oent carbon dioxide. 

For estimation of glycine uptake and incorporation 
by the ascites cells, glycine was tipped from the side 
tube of the manometer vessel (after gassing and 
thermal equilibrium) so that the final concentration 
in the total volume of 3 ml. in the manometer flask 
was 2mM and contained glycine-1-0 to give an 
activity of 10* counts per min. (0:67 uo.). After 
incubetion, the manometer vessels were placed in 
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rd 

crushed ice, their contents (cells and medium) were 
homogenized in a Teflon pestleshomogenizer, pre- 
cipitated with trichloracetio acid (final concentration 
18 per cent) and further homogenized. The pre- 
cipitates were extracted three times with 6 per cent 
trichloracetic acid (first extraction carried out for 
15 min. ab 90° O.-to remove nucleic acids), once with 
ethanol, once with ethanol ether (8: 1) at 60° C. for 
10 min, once with ether, and finally the residual 
proteins were suspended in chloroform—ether (4:1), 
plated on aluminium disks and counted. Uptake of 
gtycine-1-O into Ehrlich ascites carcinoma cells was 
estimated after incubation of the washed oella for 
30 min. ab 87° C. in the appropriate media. The 
contents of the manometer vessels were transferred 
to centrifuge tubes kept in crushed ioe and oeniri- 
fuged for 1 min. The ascites calls were 
in 5 mL ice-cold 0-1 M glycine (non- 

. Padioactive) and centrifuged for 1 min. The oells 
were then resuspended in 2 ml. 95 per oent ethanol, 
kept at room ture for 2 hr. and centrifuged. 
An aliquot (0-5 mL) of the supernatant solution was 
plated and counted. From this count the concentra- 
tion of free glycine in the ascites cells waa calculated. 
For estimation of phosphorus-32 moorporation into 
packed by centrifuging and suspended in a total of 
eight times their own volume of Ringer solution 


containing no added buffer. 1-0 ml. of the suspension ' 


phosphate. The final incubation medium (8 mL) 
contained Ringer solution’, 0-01 M phosphate buffer 
pH 7-4 with or without glucose or sarcomycin. The 
side arm contained approximately 0-1 mo. phos- 
phorus-82 as carrier-free phosphate which was tipped 
in after the 10-min. period allowed for attamment of 
thermal equilibrium. At the end of a 30-min. 
incubation period in air ab 87° O., the contents of 
the veesel were removed with a Pasteur pipette and 
added to 5 ml. of a Ringer solution containing no 
buffer. The ascites cells were separated by oenbri- 
fuging, the supernatant was discarded and the cells 
washed with a further 8 ml. of buffer-free Ringer 
solution. They were then resuspended in 1 ml. water, 
precipitated with 6 ml. 95 per cent ethanol and 
allowed to stand for 80 min. to ensure complete 
precipitation. After centrifuging, the supernatant 
was decanted and subjected to chromatography and 
autoradiography as described by Bolton et al.*. In 
this way the activities of the adenosine mono-, di- 
and tri-phosphates were assessed. 

The alochol-insoluble residue was washed with 
two lota of 5 ml. 5 per cent trichloracetic acid, made 
up to 2 ml. with N potassium hydroxide, incubated 
for 18 hr. ab 87° OC. and an aliquot plated 
and counted’, This gave a value for the oom- 
bined deoxyribo- and ribo-nucleio acids and phospho- 
protein fractions. To the remaining solution was 
added 6 ml N hydrochloric acid to precipitate the 
deoxyribonucleic acid fraction, and the material was 
maintained at 0° O. for 90 min. The deoxyribonucleic 
acid was removed by centrifuging and washed with 
two further portions of 8 ml. N hydrochloric acid. 
The washed deoxyribonuoleio acid fraction was sus- 
pended in 0-5 ml. water, and 0-2-ml. aliquota were 
plated and counted. 

Baroomyoin, at concentrations up to 200 pgm./ml., 
haa little or no effect on the rabe of oxygen consump- 
"tion of Ehrlich ascites carcinoma cells either in the 
presence or absence of glucose. Some typical resulte 
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‘Table 1. HrrROTS OF SAROONYOO ON METABOLIEM OF BHRLIOH’ 
ASBOFENS CARCINOMA CELLS AND ON IKOOKPORATION OF GLYOINE-1-40 


e apparatos for 
30 min. ai 37°. The Ranger solution, in which tbe 
2 mM giyoine in whieh 1-240, ha an 
ty of 10° counts per min. per , Was present^- —-. 








take into the 
no glucose 








are given in Table 1. Nor does sarcomyvoin at such 
concentrations affect the rate of anaerobio glyoolyuis. 
When the concentration of garoomyoin is increased, 
however, to 600 ugm./mL, relatively large mhibitions 
of the rates of respiration and gtyoolysis take place. 
For example, at 670 ugm- jml sarcomycin brings 
about 68 cent inhibition of the rate of oxygen 
uptake of ich ascites carcinomas cells in absence 
of glucose, and 51 per cent mhibition m presence of 
glucose ; the rate of anaerobio glycolysis is inhibited 
38 per cent. Such inhibitive effects of sarcomycin at 
670 pgm./ml are not seen on the respiratory or 
glyoolytio rates of chick embryo (four days old) or 
on rat spleen slices. 

Sarcomycin, at 200 ugo jml., brings about marked 
diminutions in the rates of inoorporation of glycine 
shown in Table 1. Moreover, it will bring about, at 
this concentration, an inhibition of the rate of 
angerobio incorporation of glycine, in the presence of 
glucose, amounting to 64 per cent, a value which may 
be compared with that of 80 per cent brought by 
sarcomycin on the rete of aerobic incorporation of 
glycine in the absence of glucose. Higher oonoen- 
trations of sarcomyvin (for example, 670 ugm. jml.) 
bring sbout more than 90 per cent inhibition’ of the 
rates of incorporation of glycine into Ehrlich ascites 
tumour protein both under aerobic conditions (in 


concentration of garoomyoin (670 ugm./ml); 
the inhibitions, which may be of the order of 70 per 


cent, are not so great as those found with Ehrlich: . 


ascites tumour cells. The rate of uptake of free 
glycine into the Ehriich ascites cells is buf little 
affected by saroomyoin at 200 gm. jml., as shown in 
values given in Table 1. It is evident that the marked 


- inhibitions of the rates of glycine moorporation into 


the tumour proteins by saroomyoin, at 200 ugm./ml., 
are not due to an interference with the rate of trans- 
port of the amino-acid into the tumour cells. More- 
over, i$ is clear that saroomycin exceeds in potency, 
so far as inhibition of glycine incorporation into 
Ehrlich ascites tumour proteins is concerned, the 
series of compounds having antitumour activities 


investigated by LePage and Greenleos*. Roberts et . 


al.” have suggested that sarcomycin might effect ite 
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"antitumour activity by interference with an aspect 
' of glutamine metabolism. We have not found, how- 
ever, any reversing action of L-glutamine on the 
inhibition: by sarcomycin of the incorporation of 
'glyoine-1-40 into Ehrlich ascites carcinoma proteins. 

aIt is now known that incorporation of amino-acid 
“into protein requires the participasion of adenosine 
i *, the stimulating ‘effect of adenosine 
phosphates on the incorporation of amino-acid into 
protams in cell-free liver extracts having been estab- 
lished“. Rabinovits e£ al. have demonstrated that 
inoorporation of amino-acid into the proteins of 


ig-linked. 
phenol does not inhibit the incorporative mechanism 
directly, but it depletes the necessary energy supply, 
presumably adenosine triphosphate. : 

In view of these facta and the demonstration that 
saroomyoin inhibits the incorporation of glycine into 
the protein of ascites carcinoma cells, investigations 
were carried oui to discover the effect of saroomyoin 
on the incorporation of sae east into 
adenosine phosphates and into ribo- and deoxy- 
ribo-nucleio acid fractions. It is already known?* that 
the incorporation of phosphorus-82 into the nucleic 
acids of mouse tumours. : 

Our resulta, given in Table 2, show that the 
presence of glucose markedly increases the inoor- 
poration of phosphorus-32 into adenosine di- and 
tri-phosphate and ribonucleic acid in Ehrlich ascites 
carcinoma cells incubated asrobically for 80 min. at 
37°; little enhancing effect is seen with adenosine 
monophosphate or uoleio acid. They also 
show that sarcomycm (200 ugm./mL) greatly reduces 


Phosphorus-8 : 
inhibition of the rate of transport of phosphate into 


experiment described ‘in 


hr 
min. at 47* O. in she conventional Warburg manometric 
solution contained 34-3 «moles manomieirio spririt: 
valent to 12 x 10° counts per min. of phosphorus-32 














bl 
amounted to 184,000 counts per min. in the 
presence of sarcomyoin (200 ugm. jml.) uptake 
amounted to 112,000 counts per min. The resulta 
point, therefore, to an interference by sarcomycin 
with the reactions of the adenylic acid system and 
could be explained either by an inhibition of the rate 
of formation of adenosine tri te or by an 
increased rate of breakdown of that substance. Tho 
inhibitions are of the right order to account for the 
suppression of incorporation of glyoine-l-MO by 
saroomyoin if this incorporation is dependent on the 
rate of phosphate turnover in the adenine nucleotides 
and nucleic acids. This conclusion is supported by 
the fact that angerobio incorporation of amino-acids 
into ascites proteins takes place to a marked extent 
only in the presence of glucose"? and by the observa- 
tion (Creaser, E. HL, and Soholefleld, P. G., unpub- 
lished work) that imoorporation of phosphorus-82 
anserobically into the adenine nucleotides and 
nucleic acids in Ehrlich ascites carcinoma cells is very 
greatly increased (more than twenty-fold with 
adenosine di- and tri-phosphate) by the presence of 


and 
the 


resembles the ‘uncoupling’ action of dinitrophenol, 
the behaviour of sarcomycin differs markedly from 
that of the latter. The most obvious differences are : 
(1) lack of stimulation of the rate of oxygen con- 
sumption of ascites cells which is a characteristic 
feature of dinitrophenol activity, (2) marked inhibi- 
tion of glycine-1-O incorporation anserobically in 
Presence of gluoose, in contrast to the feeble (or lack 
of) mhibition exercised by dinitrophenol under the 
game conditions (ref. 12, and Biokis, I. J., and Quastel, 
J. H, unpublished work). 

We are indebted to the Rockefeller Foundation, 
the National Cancer Institute of Canada and the 
Cancer Research Society for granta which made this 
work possible. We are also grateful to Lederle Lab- 
oratories Division (American Cyanamid Company) 
for an initial supply of mice bearmg the Ehrlich 
ascites carcinoma which was used in this work. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Combined Light and Velocity Measurements 
of the Variable Star 12 Lacertae 


DunaisG the summer and autumn of 1050, fifteen 
obeervatories oo-operated in securing brightness 
and radial velocity measurements of the variable 
star 12 Lacertae. The variable belongs to the group 
of Beta Canis Majoris stars, consisting of about a 
dozen known members, which vary in light and 
radial velocity. Stars of this group have 
types B2, B3, and luminosity classification I-IV, 
and their periods range between 0-15d. and 0-25d. 
The amplitudes of the light curves are small, of the 
order of some tenths of a magnitude. The light and 
radial-velocity curves are often not quite regular, 
showing that they are the result of several oom- 
ponente. Thus the star 12 (DD) Lacertae has a 
principal period of 4h. 38m. and a secondary period 
of 4h. 44m., while recently a third component of 
$h. 45m. has been found, and a fourth one of 8-9h. 
has been suggested. The periods occur in the varia- 
tion of both the light and ipea: Bici ocity. Bs 
presence of components wi y peri 
and amplitudes of the same order produces the beat 
phenomenon, characteristic of a number of stars of 
ihe Beta Canis Majoris group. The occurrence of this 
relatively large number of components produces tho 
observed complexity of the light and velocity 
curved. 

The derivation of these components from scattered 
observations obtained ab a single site is difficult, 
because of the small amplitude of the light curve 
and the complexity of ite character. Too much 
information is lom during the time when the star ig 
not under observation. . 

Accordingly, & plan was undertaken to obtain more 
information about.12 Lecertee, & typical member of 
the group, by combining observations made at sites 
distributed around the world at northern latitudes 
between 80° and 60°. Although regular observations 
were arranged for the period July-December 1956, 
the main effort was to observe the star continuously 
during the fourteen days between August 28 and 
September 12. A smaller number of observatories 

icipated in increased observing activity between 
B ntasbar dj and October 12. f 

This campaign was succeesful on the whole, 
although we did nob succeed in keepmg the star 
under continuous observation during one complete 
fortnight, mainly because of the facte that, of the 
three Asiatic observatories which had intended to 
co-operate, those at Naini Tal (India) and Nanking 
(China) could not join the campaign because of oon- 
tinuous bad weather and of instrumental difficulties, 
and owing to bad weather Tokyo Observatory was 
able to make & good series of observations on one 
night only and secured some scattered observations 
during three other nights. The observations were 
finally made at fifteen observatories, moludng 
seven in Europe, seven in America and one in Asis. 
The distribution of the observing time is given in 
Table 1. i 
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Table 1 
Outaide 
Aug. t8- | Sept. 27- these 
Bept. 12 Oot. 12 periods 
Photoelecirio 
brightnees 
observations 196 áhr | 128:3 hr. | 180 9 hr. 
Radial velocity 
143 0 hr. — 10-6 hr. 









The number of observations and their density 
in time are such that our campaign may certainly 
be called successful. That fairly continuous observa- 
tion of the star was possible at least during part of 
the period is shown by Fig. 1, giving the resulting 
light-curve in the Julian day intervals 2,485,720-3- 
2,435,721-8 and 2,485,722.2-2,435,728-8. — 

In order to plot the various observations to the 
same scale of magnitudes, the relative zero-point 
corrections of the different magnitude scales were 
determined by comparing all overlapping parta of the 
light-curvee. In this way a system of twenty-five 
equations with twelve unknowns was obtained, and 
solved by the method of least squares. The scales of 
the various sets of observations appear not to differ 
by more than some hundredths of a magnitude. 
The magnitude scale of the accompanying figures is 
that used at the Simeis Observatory (Crimea, 
U.8.8.R.) The figures clearly show the semi-regular 
shape of the li curves and demonstrate how 
difficult it wo have been to infer such irregu- 
larities from observations at one site taken 
during 0-3-day periods at intervals of one or more 
days. 

The further reduction of the observations, including 
the colours and the radial velocities, will be carried 
out by one of us (C. de Jager) and will be published < 
elsewhere. 

We are grateful to Prof. O. Struve (Berkeley, 
U.8.A.) and also to Prof. B. V. Kukarkin (Moscow, 
U.8.8.R.), president of the Commission for Variable 
Stars of the International Astronomical Union, for 
their stimulatmg &dvice and support in prepering 
this campaign. 
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Fig. 1. Light curves of 13 Lacertae. +, Bimeis; ©, Abastumant; W, Blalkov; O, Lick; CO, Tokyo; ©, Yale; x, Utreoht. 
Abeolem,: Jullan days minus 2,435,000; ordinate: magnitude difference, 12 Lac.-10 Lac. 
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Nuclear Magnetic Resonance Studies of 
Boron Trifiuoride Complex Formation 


Higu-resolution nuclear  magnebio resonance 
spectroscopy affords a uniquely penetrating method 
of studymg oo-ordingte complex formation between 
boron trifluoride and electron donor substances. The 
examples investigated so far comprises oxygen oom- 
pounds (water, aloohols, ethers and ketones), but the 
method promises wide application. Details of a 
typical experiment follow. Fluorine magnetic reson- 
ance (at a frequency of 34-2 Mo.[a.) is observed in a 
quantitatively prepared liquid mixture of two donor 
substances (as, say, methanol and ethanol) with 
boron trifluoride, the latter in quantity insufficient 
to saturate both donors. The temperáture is oon- 
trolled durmg & given measurement, the usable range 
extending from somewhat above room temperature 
to about — 100° O. At sufficiently low temperatures 
two relatively narrow resonance peaks are seen, 
separated in the case cited by some 70 o./s. These 
correspond to the oo-ordination complexes of the 
Tespective donors. Measurement of the peak areas 
(assumed to be proportional to the volume conocentra- 
tions) in mixtures of various composition indicates 
that reversible equilibrium is established between 
the two donors and their respective complexes. The 
mass law constant may thus be measured. The 
values at a series of different temperatures yield the 
corresponding enthalpy and standard entropy changes 
for the mteroonversion reaction. 

Such an constant is the ratio of the 
mass law constante for the dissociation of the respec- 
trve complexes into boron trifluoride and donor 
substance. A properly chosen series of studies with 
pairs of donors allows establishment of a ‘boron 
trifluoride affinity’ series; as an example, at a 

given temperature the substances water, methanol, 
ethaaol n-propanol and n-butanol constitute a 
regular series, the wa&ter— boron trifluoride complex 
displaying the greatest stability. Mixtures containing 
three or more donor substances also demonstrate the 
order in such a series. Of particular interest is the 
comparison of isomeric substances, In which cases 
rather remarkable differences in boron trifluoride 
afflnity are often observed. 

As the temperature of such a mixture as that cited 
above is raised, the two fluorine resonance lines are ob- 
served to broaden and ultimately to marge. This behav- 
iour is typical of chemical exchange effects, as already 
observed in previous studies by one of us (R. A. O.):. 

In qualitative terms, the line broadenmg occurs as 
the pseudo-monomolecular rate constant for the inter- 
conversion approaches in value the frequency separa- 
tion of the lines. Systematio studies allow the 
evaluation of the rate constants at various tempera- 
sbi yielding the corresponding activation energies. 

The equilibrium and kinetio studies mdicated 
above are possible because of the rather 
variation of the fluorine resonance position (‘chemical 
shift’) as the donor substance is altered. The careful 
measurement of these chemical shifts, and their 
relation to structure and other properties of the 
co-ordination complexes, constitute another aspect 
of the entire Of no leas interest is the 
observation and interpretation of proton resonances. 
As an example, the formation of the boron &rifluoride 
complex of ethanol results in a marked displacement 
(more than 100 o./s. as compared with pure ethanol) of 
the hydroxy] proton resonance toward lower magnetic 
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field. The shift of the methylene resonance is in the 
same sense, bui considerably smaller, while that of the 
methyl group resonance is negligible. 

An extended programme of studies is in progress 
with the aim of followmg ın systematic fashion the 
dependence of the various measurable quantities 
upon the molecular structure of the donor substances. 

We wish to acknowledge the assistance of the Swiss 
National Fund, which has made possible the acquiai- 
tion of the nuclear magnetic resonance spectrometer 
We also appreciate the interest and advice of Prof. P. 
Huber, director of the Physical Institute. 

This work was supported in part by a grant from 
the National Science Foundation. 

P. Draun 
R. A. Oaa, son.* 
Physical Institute, University of Basle, 
Switzerland. July 16. 
» 
On leave from the Department of Chemistry, Stanford Untversity, 
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Bo., 17, 215 (1084 
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Absorption S 
Multiple- 


ra of Flat Flames using a 
Reflexion Technique 


Many previous attempts to detect absorption 
bends of intermediate oxidation or pyrolysis pro- 
ducts in premixed (Bunsen-type) flames have failed. 
There are several difficulties in studying absorption 
spectra of flames; the reaction zone where inter- 
mediate products may be is usually er- 
tremely thin and often curved; ib is necessary to 
have & background source the brightness of which 
exoeeds that corresponding to the effective excitation 

ture in the flame (which may sometimes be 
higher than the equilibrium flame temperature) ; the 
light beam may be thrown out of the flame by re- 
fraction effects ; and the concentration of the absorb- 
ing species may be low because of their mstability or 
reactivity at high temperatures, thus necessitating 
E peth-length for their deteotion. To ssudy & 
thin reaction zone, even if flat, ib ia neoegsary to 
restrict the light to a narrow beam of very small 
angular aperture. . 

We have recently made some progress m overcoming 
the difficulties by using (a) flat near-lnnit flames, of 
the type developed by Egerton and Powling', having 
@ reaction xone which may be a few millimetres thick 
and fairly flat, (6) a very bright xenon high-pressure 
lamp (‘Osram’ type XBO.162) as background source, 
and (c) & system of mirrors, of the type employed by 
White’, to reflect the beam of light backwards and 
forwards a number of times through the flame gases. 

We have designed a metal flat-flame burner with 
a rectangular matrix, giving a flame about 8 am. 
long. The burner has side-tubes containing the 
mirror system, with quartz windows for viewing. 
Front-surface aluminized mirrors were found to 
tarnish when exposed to some types of flame, and we 
have therefore used back-surface aluminized mirrors 
made from quartz, with the curvature of the surfaces 
so designed that images formed by reflexion from the 
front and back surfaces coincide. 

Gradiente of refractive index in the flame gases 
are low under our conditions, and have 
not caused a le defoousing with less than 
twenty traverses. 
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Exposures of usable intensity on a medium quartz 
spectrograph have been obtained in 30 min, with 
twenty-four traverses in the region of 2500 A., and in 
10 min, with thirty-six traverses in the visible 
region. With fewer traverses than those just quoted, 
it is possible to increase the spatial resolution in the 
flame gases by stopping down the vertical aperture. 
Good [Lithium fluoride achromat lenses have 
been used for ensuring good focus in the near ultra- 
violet as well as tho visible. 

Flames of diethyl ether with air show & weak cool 
flame below the main blue-flame front, near the rich 
limit. Under carbon-forming conditions, there is a 
dark zone between the main blue-flame front and the 
yellow carbon zone, and the gap separating the cool 
iame. trod tis asin fame je bardy dispecniblo; 
the carbon zone appears for only a relatively narrow 
range of mixture strengths, disappearmg for the 
richest mixtures. For these ether flames we have 
found clear, strong absorption bands of formaldehyde 
(8500-2600 A.) which are strongest in the region 
between the cool and mam flames. Under carbon- 
forming conditions and with a path-length of nearly 
200 am., benzene ion bandg have been found 
QA 2589, 2528 A.). The absorption bends of formal- 
dehyde have also been detected in flames of aoetal- 
dehyde and methanol with air; the latter did not 
show & discernible cool flame. The bexane/air flame 
shows the benzene bands much more olearly than the 
ether flame; also an unidentifled band of intensity 
comparable with the benzene system has been 
observed at abous 2750 A. The bands first oocur in 
the preheating xone well below the main flame front 
and persist through to the carbon zone. They do 
not, however, show any marked increase in intensity 
towards the carbon sane. Some continuous absorption. 
is also observed in the short-wave ultra-violet in the 
dark space between the mam fiame front and the 
carbon xone, bus no formaldehyde has been detected. 
For this work, the hexane was freed fram 
contaminating benzene. A trace of benzene absorp- 
tion has been found in flames of methane and pro- 
pane, but has not finally bean confirmed. 

Formaldehyde has previously been detected by 
Egerton and Pidgeon? in the slow combustion of 
hydrocarbons, and its oocurrenoe in ether flames is 
not unexpected. The new observation of benzene is 
more interesting and could be used as an argument 
to support a theory of ring closure as a stage in carbon 
formation, rather than one depending on breakdown 
of acetylene to carbon. Processes of carbon formation 
have been discussed by Street and Thomas‘ and 
Gaydon’. The presence of benzene and weakness 
of formaldehyde in the hexane flame suggest that, 
in premixed flames of hydrocarbons, formation of 
Pyrolyms products is more rapid than that of partial 
oxidation products. Recent work* on benzene 
absorption at high temperatures shows a loes of 
structure; the banded absorption observed by us 
probably comes, therefore, from the cooler parts of 
the flame, and the continuous absorption in the dark 
space of the hexane flame may also be caused, at 
least in part, by benzene. 

For explosion flames of carbon monoxide, Knipe 
and Gordon’ have given some evidence that part of 
the structure of the carbon monoxide flame bands 
may be due to absorption, by oarbon 
monoxide molecules in the a'l state. We have looked 
for both the triples and third positive systems of 
carbon monoxide in absorption, using up to thirty 
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traverses through a rich-limit flame of undried carbon 
monoxide, but have seen no signs of them. 
We wish to acknowledge financial assistance from 
& United States A.R.D.O. contract. 
G. N. SPOKES 
A. G. GAYDON 
Imperial ira. ar Science and Technology, 
ndon, 8.W.7. 
Sept. 27. 
fadi ud Alfred, and Powling, J., Proc. Roy. Soo., A, 193, 171 
* White, J. U., J. Opt. Soo, Amer., 39, 285 (1043). 
* Barton, Bir Alfred, and Pidgeon, L. ML, Proc. Roy. Soo, A, 148, 
* Birest, J. C., and Thomas, A., Fwel, 84, 4 (1965) 
"Gayton, A G, The Bposktoscofy Gt Flames" eee 
1967). 


* Campbell, O. H, and Johnson, IL, J. Chem. Pkye., 87, 316 (1957). 
' Knipe, E. E, and Gordan, A. B., J. Chom. Phys., 33, 2097 (1955). 
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Low-angle X-ray Observations on Glass 


VARIOUS low-angle X-ray scattering effects from 
some glasses have been reported by Hoffman and 
Btetton!. Haeeentialy the same i haa been 
carried out on similarly heat-treated silioe-glase 
Plates using monochromatic X-radiation, and no 
low-angle diffraction effects of any sort have been 
observed. A possible explanation of the observations 
of Hoffman and Statton is considered here. 

Lu and Chang’ also observed some low-angle 
diffraction effecta from glasses, which were explained 
by Rooksby and Thomas’ as due to the very short 
wave-lengths of the whibe radiation present in the 
nickel-filtered X-ray beam used. The same effect 
appears to be operative in the experimenta of Hoffman 
and Statton. This has been confirmed by taking a 
photograph of a silica plate, first with crystal-reflected 
monochromatic copper Ka radiation, and then with 
nickel-flltered copper Ka radiation. A low-angle 
diffraction ring is observed with the nickel-filtered 
radiation (Fig. 1). 

The position of the low-angle rmg will depend on 
the peak voltage of the K-ray tube used. At high 
tube-voltages, the band will move mto the backstop 
and appear as diffuse low-angle scattering. This 
would account for the different behaviour of quenched 
and annealed samples of silica glass and of a 
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soda-magnesium oxide—silica glass reported by Hoff- 
man and Statton. Their observations on a glass 
fibre are affected by the different ion effects 
perpendicular and parallel to the axis of the glass 
fibre. The sharpneas of the low-angle ring will 
depend on tho thiokneæ of tho nickel filter, the 
thickness of the specimen, type of film emulsion, 
condition and type of X-ray tube, conditions of 
collimation of the K-ray beam, and the absorption 
edges of silver (0-48 A.) and bromine (0-92 A.). 
Evidently, Hoffman and Statton employed very 
delicate conditions, which produced & remarkably 
sharp low-angle band. 

I am indebted to Dr. E. A. Calnan and Mr. H. P. 
Rooksby, with whom this phenomenon was discussed, 
to Prof. H. J. Emeléus for interest in the work, and to 
the Owens-Illinois Glass Co. for supporting the work. 

L. Canrz 
Fulmer Research Institute, Ltd., 
Stoke Poges, Buoks, 
and 
University Chemical Laboratory, 
Lensfleld Road, Cambridge. 
July 1. 
1 Hoffman, L, O., and Staiton, 
"Ia, 8. A., and Chang, Y. L., 
* Rooksby, H. P., and Thomas, 


W. O., Nature, 178, 561 (1955). 
Netwro, 147, 642 (1041). 
L. A., Nature, 149, 373 (1042). 


Guarded-Fleld Thimble lonization 
Chambers 


Ix a previous communication! a new guarded-fleld 
Principle as applied to ionization chambers was out- 
lined, together with its attendant advantages. A 
thimble chamber employing the new system comprises 
acylindrical conducting wall, subdivided into a number 
of annular sections of equal width w situated between 
two end-sections of width jw, as shown in Fig. l,a. 
These wall-sections are all insulated from one another, 
either by narrow surface grooves in the case of a wall 
of insulating material having a conductive coatmg, 
or by thin insulating washers in the case of a wall of 
conducting material The two half-sections at either 
end are in electrical continuity with the adjacent 
(plane) end-surfaces of the cylindrical chamber 
cavity. If equal potential differences are maintained 
across each of the insulating gaps in the oylindrical 
wall, the associated electrostatic fleld distribution is 


somewhat as shown in Fig. 1,0. (An alternative mode 
of subdivision of the wall into sections of equal width 
throughout is also possible, but mvolves the use of 
unequal voltage steps.) 

For a given chamber-cavity radius R, and annular 
wall-section width w, there will be a 
cylindrical volume, coaxial with the chamber cavity 
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and of radius r, throughout which the fleld lines will 
be sensibly straight. Thus a circular collecting- 
electrode of radius r oan be employed, comprising 
a part of one of the plane ends of the chamber cavity, 
but separated by a narrow gap (of the order of one- 
or two-thousandths of an inch in practice) from the 
guard surface surrounding it. Clearly, the volume 
from which ions are collected by such an electrode 
is given accurately (and simply) by nr'!L, where L 
ig tho length of the chamber cavity. Thus, for the 
practical purpose of chamber design, it is 
to know the relation between r,R and œ which will 
ee oe ee ene 
inating on the collecting electrode 

We have investigated this relationship ionometrio- 
ally in & series of precision experiments in which the 
ionization losses associated with a range of values 
Of œ (for given r and R values) were studied, the gapa 
between the wall sections being maintained at 0:lw 
throughout. (For these experiments a chamber 8 am. 
in diameter was used, in conjunction with a talecobalt 
unit for the production of the ionization.) The results 
are given in Fig. 2, in which w/R is plotted against, 
r/R, with ionization loss as parameter. The range of 
values of r/R covered by the experiments was 0:1—0 -8 
Inclusive, bub the extrapolation of ab any rate the 
lower loss lines towards the point o/R = 0, ab 
r/R — 1-0, seams justiflable. 

As an example of the use of these curves we may 
suppose that it 18 required +o construct a chamber 
of cavity radius 1:5 am., with a oolleoting-electrode 
redius of 1:0 cm, and that ionization losses are not 
io exceed 0-1 per cent. From the relevant curve 
in Fig. 2 (since r/R = 0-67) we obtain o/R = 0-31, 
whence, for E = 1-5 om, o = 0-465 am. Any 
convenient value of c not exceeding 0-465 om. may 
obviously be used. 

This information can be utilized for the construction 
either of a multi-section chamber (Fig. l,a) or a 
single-section chamber (Fig. 1,5). The latter might 
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correspond to a so-called ‘extrapolation-type’ cham- 
Da ndn Mo OE pud ege Kcd 
the collecting electrode, and the upper (plane) surface 
of the chamber cavity (to which the polarizing voltage 
is applied), are each carried over by means of a 
conductive coatiig on to the cylindrical wall, being 
separated midway by a narrow gap. The data given 
in Fig. 2 wil obviously enable such & chamber to 
be constructed with the maximum poasible diameter 
of collecting electrode for given chamber dimensions. 
A fall account of this work and its application to 
radiation dosimetry will be published elsewhere. 
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Effect of Tube Diameter on the Pressures 
in Gaseous Detonation Waves 


It hag been shown by Kistiakowsky et al.5* that 
the velocities of plane detonation waves in the steady 
state in gaseous mixtures contained in straight tubes 
are influenced by the energy loases to the walls of the 
tube. For tubes the diameters of which are leas than 
10 cm., the velocities are found to decrease with 
decreasing diameter; this effect is attributed to the 
formation at the wall of the tube of the rarefaction 
wave, which travels inwards with acoustic velocity, 
thereby causing a lowering of temperature and the 
Tete of chemical reaction. Such a rarefaction can be 
produced by two mechanisms, namely, cooling of the 
gas in contact with the wall and frictional drag at the 
wall. The individual effects are indistinguishable 


experimentally. 

It is of some interest to investigate the influence 
of tube diameter on the (pressure, time) relationships 
of the waves, since the effect in this oase is likely to 
be more pronounced than in the case of velocity. 
A series of measurements, of both statio and re- 
flexion preesures, were carried oub in three detona- 
tion $ubes of diameters 10, 3-8 and 1:6 om. Each 
tube was 10 ft. in length and detonation was initiated 
at one end by means of a oopper acetylide matoh- 
head. preesure bar-gauges were 
employed to record the Only the results 
obtained for the mixture 2H, + O, will be described 
here. Typical (pressure, time) curves for the statio 
condition are shown in Fig. 1. 

In the static preasure records obtained in the 10 
and 8.8 am. tubes the initial peak lying in the region 
0-20 psec. can be attributed to a combination of 

affecta iti the Bar of tho gange" and to 
excitation by the von Neumann pressure ' 
Cron ihondh ha gaues M incapable DE rechi, this 
extremely short-duration reaction xone. The Ohap- 
man—Jouguet pressures have therefore been taken to 
be the average values between approximately 20 and 
80 psec. In both these tubes, for this particular 
mixture, the measured Chapman—Jouguet pressures 
agree well with the theoretical value of 18-05 atmo- 
spheres. A completely different (pressure, time) 
relationship, however, is observed in the 1-0-om. tube. 
Here the pressure, which has a peak value of 24-6 
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for piane detonation waves 


1. Static time) curves 
fae oA RH, t O, mixture tn tubes of various duamosers ; 


10 em. diam., ——, 8: 


atm., drops rapidly after about 8 psec. and thereafter 


am. diam, -—---, 1 6 om. diam. — - — - 


` oscillates about a low value. As would be expected, 


the reflexion pressure records do not exhibit such 
marked differences. 

The original records show oscillations which have 
been smoothed out in Fig. 1 m order to show the 
general trend more clearly; the periods of these 
oscillations agree closely with the times of traverse of 
a sound wave in the hot gases behind the detonation 
front, acroas the respective tube diameter. These 
times in the case of 2H, + O, for the 10, 3-8 and 
1-6 om. tubes are 63, 24 and 10 usec. respectively. 
Confirmation of this fact was obtained in mixtures 
with different acoustio velocities, and it lends 
support to the hypothesis that energy is abstracted 
from the detonation wave through the formation of 
rarefaction waves at the wall of the tube. 

We wish to thank Prof. R. M. Davies for his 
enoo t and interest in this work, and one 
of us (D.H. E.) would like to acknowledge his 
indebtedness to the Uni ity of Wales for an LO.L 
Fellowship, and the other (G. T. W.) to the Depart- 
ment of Scientific and Industrial Research for a 
maintenance allowance. 
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Adsorption of Water on Tungsten 


Tum adsorption of water on tungsten and ite 
subsequent desorption have been studied using the 
technique of field emission mioroeoopy!. The fleld 
emission petterns obtained from a tungsten cathode 
at a preasure of water equal to 4 x 10-* mm. are 
shown in Figs. 1 and 2. The times given are those 
for which the tip was to water vapour after 
a 2-min. flash at 2,500°K. These patterns are quite 
different from those obtained during the adsorption of 
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either hydrogen or oxygen on tungsten’. In Fig. 1l, 
the central 011 plane appears to be strongly emutting, 
in contrast to oxygen adsorption when mb remains 
dark for at least 20 min. at this pressure. Closer 
inspection reveals that the strongest emission is 
actually from the region immediately surrounding 
thie plane. After prolonged exposure to water 
(Fig. 2), the 012 region is very dark and the main 
emission is from the 111 region. The abrupt change 
in work function in crossing & line drawn diagonally 
from the central 011 plane and jusb mimsmg the 112 
plane is most remarkable. 

The tip was then heated, usually for 2 min. but 
sometimes for 1 min, at increasmg temperatures 
about 100-150° apart. Some of the characteristic 
patterns obtained are shown in Figs. 3-6. At first 
the pattern changes but little, apart from a general 
brightening in the 001 region which commences at 
about 200° C. and indicates the desorption of water. 
The evolution of gas 1s confirmed by increased ion 
gauge pressure-readings, excess gas being pumped 
away Bo that & steady pressure ofk x 10° mm. was 
maintained. This is contmued on raising 
the temperature to 400? O., which resulta (Fig. 3) in 
bright emission from the 001 region which is accentu- 
ated by a very dark surroundmg ring. The remainder 
of the emission is largely from the 11] region. A very 
marked change m pattern occurs between 460 and 
570° C., the pattern obtained after 1 min. at 570° C. 
(Fig. 4) strongly resembling the early stages of water 
adsorption. The strongly emitting 001 region 1s 
reminiscent of slight oxygen contamination, but the 
111 planes are darker than is the case for oxygen 
adsorption. 

Further remarkable changes are apparent after 
heating the tip for 2 min. at 710°C. The darkened 
111 plane is now light again while higher index planes 
in that region remain dark (Fig. 5). The dark oroes, 
80 characteristic of oxygen adsorption, formed by 
the diagonals joinmg the 112 planes, is now evident 
together with bright patches due to emismon from 
the 012 planes. The 001 region is, however, still 

different from ite a under an oxygen 
film. After 2 min. at 980° O. the 111 plane and the 
bridges (238, 122, 183) joining it to the Oll-type 
planes present a ‘built-up’ appearance. This is a 
characteristic feature of an oxygen-contaminated tip 
after heat treatment and is due to the migration of 
tungsten under an oxygen layer. The 001 planes 
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are, however, still dark. This latter feature is finally 
removed at 1,200° O0., i in & pattern in- 
dis&mguisbabló from those observed during the 
deeorption of oxygen. 

To summarize: desorption of water ocours between 
200 and 460? C.; between 460 and 670? C. abrupt 
changes ooour in the field emission patterns, which, 
as the temperature is further increased, show an 
Increasing resemblance to those of oxygen on tungsten. 
The desorbed water probably comes from the second 
layer. When the first layer is laid bare, decomposition 
of water occurs, poasibly by the mechanism : 
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HH f 
X^ Da 06—me«po 


Ww w Ww ww 
This resulte in a layer of adsorbed oxygen. 
The reaction appears to take place first on the 
111 planes at about 700° O., but a completely water- 
free o tip is nob ‘obtained : below 1,200? C. 
Fuller details of this work will bo published else- 
where. 


R. J. Har 
P. W. M. JAoonsa 
Department of 
Imperial College of Science and d i esknology, 
London, 8.W.7. 
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Excess Volumes in at Mest und 
Mixtures of Simple M 


RauaunT statistical theories of liquid mixtures have 
made it possible to calculate the excess thermo- 
dynamic functions of binary mixtures from the pars- 
meters characterizing the mtermolecular potential- 
energy curves for the two pairs of like molecules. 
For small molecules, between which only dispersion 
forces are supposed to operate, these parameters may 
conveniently be taken to be «,,, the minimum value 
of the potential energy, and r,,, the molecular sep- 
aration corresponding to this minimum (for a peir 
of like molecules of species 1). The theones are 
of two types. Those of the first type use a definite 
model for the liquid, and enable the excess functions 
to be calculated from the appropriate s and r values 
alone. This apples to the treatment of Prigogine 
and Mathot! (and its extension by Prigogine and 
Bellemans*) and to that of Baleburg and Kirkwood?. 
In treatments of the second type, based on the 
Peu PL ens Males Vip eee unen 

in terms of (a) the ratios «,,/«,, and 
pn and (b) the macroscopic properties of one of 
the two pure componenta, chosen as reference sub- 
stance. Thus, the excess volume, VJ, depends on 
the molar volume of the reference liquid and the 
temperature variation of this volume. 

These theories, which should be tested on systems 

of amall, symmetrical, non-polar molecules, 
predict that V7 can either be positive or negative. 
Qualitatively, differences in t tend to give rise to a 


Jixoess volume (em.*) 
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Argon-nitrogsn (83-78* K.) 
Fig. 1. Plot of the vohrme change on Ue Bb er i iei 
against #4, the mole Fraction of argon, In Me argon—oxygen 
and argon—nitrogen 


contrection on mixing, and differences in r to an 


expansion. 

We have measured the excess volumes for the 
systema (a) argon—nitrogen at the triple-point of 
argon (83-78° K), (b) argon-oxygen at 88-78° and 
at 90-00°K. The method used was essentially the 
same as that first applied to the system carbon 
monoxide—msthane*, but its precision was consider- 
ably improved, principally by using & rather larger 
sample of liquid (~ 2:3 mL) and by moreasing the 
accuracy of the measurements on which 
the determination of the amount of each 

in the pyonometer If Vow. is the molar 
volume of a mixture in which v, and 2, are respectively 
the mole fractions of the componente l and 2, and 
if V*, and V*, are the molar volumes of the two 
pure components, then V3 = Vows. — 2, V*, —2z,V*;. 
The experimental values of V3 in mljmole are 
pd i They may be represented by the 
equation Vs m, = A + B(22, — 1), where sub- 
script 1 refers throughout to argon, and where the 
puce d ma a ee ee values : 
or argon/nitrogen at 88-78°K., A = — 0.7191 + 


0:0022, B — 0:0025 + 0.0056; for argonjoxygen at 
88-7 78° K., = 0.5442 + 0.0028, B = — 0-0011 + 
0-008; for angonjoxygon at 90" A = 0-6508 + 
0-0026, B = 0-044 + 0-009. The method used 

yields values for the molar volumes of 
the pure liquids of high relative precision. These 


values in ml/mole are as follows: for nitrogen, 
86-001 at 83-78° K. ; for argon, 28-198 ab 83-78° K. 
and 28.067 at 90°K.; for oxygen, 27-300 at 
83-78° K. and 28.023 at 90° K. 

We shall now compare experiment and theory for 
equimolar mixtures (x, = 2, = 0:5). The necessary 
values of « and r can be obtained from second virial 
coefficient data, from gas viscosity data, or by using 
relations between t and r and the critical constants’. 
For the system argon-nitrogen, VJ is negative, 
bemg — 0-180 mL/mole at 88-78° K. Theories of the 
first type, however, predict a positive V3, regardleas 
of the source of the « and r values. This is due 
essentially to the difference of ~ 0-8 A. between the 
r values for argon and nitrogen. To test the second 
type of theory, one of the two substances is chosen 
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Argon-arygen (O, 90* K; 6,83-78* X.) 


- substance, the 
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as reference, and for this it is to know 

V*, V’ (= dV*|dT) and V” (= d*V*jdT*). We have 
combined our own values of V* with the data of 
Mathias, Crommelin and Onnes to give estimates 
of V’ and V” for argon, nitrogen, and oxygen. 
With argon as reference substance and with « andr 
of Boott* and of ine, Bellemans and Englert- 
Ohwoleg* values of V9 of + 0-17 and + 0-12 
ml[mole respectively. With nitrogen as reference 

corresponding values are —0-29 and 

— 0-82 mL/mole. Besides the change in sign with 
the choice of reference substance, another unsatis- 
factory feature here is the uncertainty about the 
convergence of ihe series expansions on which these 
treatments depend. Thus, our estimates of the 
ee ane ee ae EpT*V^, which 
appears in the equation of et al. for VE, 
are for argon 47V’ = 5:3, §T°V” = 1-7; but 
for nitrogen, the oorresponding values are 8:5 
and 17. 

For an lar mixture in the argon-oxygen 
system, V7 — + 0.186 mL/mole. The critical coon- 
stants of argon and oxygen only differ slightly, so 
ibis not surprising that with values of e and r derived 
from these constants ihe values of V3 oeloulated 
from the theories we are are numerically 
always much too small (< 0-005 ml/mole). Soott’s 
treatment, in which the e values are derived from 
Sut orisatd uL andre and. ae r vales “tron, (bb 
molar volumes of the liquids at the $emperature in 
question, also predicts a small VÀ (< 0-01 ml./mole). 
If, however, we take the r values from second virial 
coefficient data and choose those quoted by Hirsch- 
felder & al." to make the difference between them as 
large as pomible (namely, r = 3-838 A. for argon 
and 4-02 A. for oxygen), the theories predict an 
expansion of the right order of magnitude. Thus, 
Salsburg and Kirkwood's equations? give VJ = 0-21, 
and those of Prigogine, Bellemans and Englert- 
Ohwolea, selecting argon as the reference substance, 
give 0-12 mL/[mole. Nevertheleas, an appreciable 
difference in r for the two sets of molecular pairs, 
in view of the near-equality of the critical constants, 
suggests that oxygen is not conforming olosely to 


herical molecules. This is indeed 
of Table 4, 1-2, p. 245, of 
Hursehfelder's book’. In the argon-oxygen system, 
& oontributory factor to attraction between oxygen 
molecules is their i and consequently 
an assumption made m all theoretical treatmanta we 
have considered, namely, that «,, is the geometrio 
mean of €,, and c, may be a less sound approxima- 
tion for this system. than for others. If an equilibrium 
governed by an ideal mass-action law is assumed to 
exist between O, and O, molecules, any contribution 
to VJ arising from the effect on this equilibrium of 
dilution with argon should in principle be an un- 
symmetrical function of mole fraction. In fact, VJ 
is an almost perfectly symmetrical function of 
composition at the lower temperature, though an 
UK ey eae ey, 
so. 

It is hoped to measure other excess properties of 
these two systems, bub ib is olear that for testing 
and comparing various statistical theories it is just 
as important to have the best available information 
on intermoleoular energy parameters and on the 
physical properties of the pure substances concerned 
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as 16 is to obtain new experimental information about 
the excess properties of suitably selected systems. 
We thank the British Oxygen Oompany for the 
award of a fellowship to one of us (R. A. H. P.). 
R. A. H. Poor 
L. A. K. SruvELHY 


Inorganic Chemistry Laboratory, 
Oxford. 
July 12. 
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A Dilatometric Method of following the 
Non-stationary State of Polymerization 
Reactions 


Iw recent years, several non-stationary state 
methods! have been developed for the measurement 
of kinetic life-times and hence the velocity oo- 
efficients for the propagation and termination stepe 
in polymerisation reactions. These methods, with 
the exception of that of Burnett’, depend upon the 
system remaining virtually adiabatic for periods of 
at least 10 seo. followmg the commencement of irra- 
diation ; this is due to the very slow conduction of 
heat through the walls of the reaction vessels. 
Burnett's resulta, which were interpreted on the 
basis of the system remaining isothermal during the 
reaction, can alternatively be explained* if non- 
isothermal conditions prevail during the reaction. 
This, however, invalidates the method as a means 
of measuring non-stationary states. The method 





Fig. 1. Fo ME Ma jacket. Oonstriction a£?*4 is 
scaled when dilatometer has been filled with monomer 
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] &oetate 


of irradiation of 
-ayalohexane trilo at 25° 0. 


commensamen: 
with 1.1’ axo-bte. 


reported here, like that of Burnett!, mvolves the 
measurement of change of volume immediately 
following the beginning of irradiation, but differs in 
that the non-stationary state period is measured 
from the volume expension-&ime curve instead of 
the contraction—time curve. 

Preliminary experiments on the polymerization of 
vinyl acetate photo-sensitized with 1.1’ azo-bts-ogclo- 
hexane carbonitrile indicated that the reaction was 
adiabatio for approximately 8 seo. when a dilato- 
meter of about 50 ml. capacity was used, the dilato- 
meter being immersed in a thermostatically oon- 
trolled water-bath. This period could be increased 
five-fold or more by placing the dilatometer inside a 
glaw jacket which waa afterwards evacuated. The 
final arrangement used, shown in Fig. 1, consists of 
a dilatometer bulb of about 20 ml. capacity attached 
to constant bore (Veridia) capillary tubmg of 0-4 mm. 
diameter. The height of the meniscus in the capillary 
tubmg can be adjusted by the addition or ramoval of 


meroury. 

The usual method of following the movement of 
the meniscus with a ocathetometer could not be 
employed as the system remained adiabatic for only 
about 30 seo. The movement, however, could be 
photographed through the telescope of a catheto- 
meter using  omé-camera. Alternatively, the croas 
wire in the telescope of a cathetometer could be 
replaced by a piece of processed film on which is 
printed a series of idistant parallel lmes. As the 
Meniscus crosses of these lines in turn, the ob- 
server could record the time by depressing a button 
switch which applied an electromotive force to the 
pen-recording voltmeter. Hither method was satıs- 
factory, but the latter method proved to be much 
leas tmne-oonsuming. 

An expeansion—tmme curve for the polymerization 
of vinyl acetate is shown in Fig. 2. In this particular 
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experiment a ciné-camera was used and operated at 
a speed of 16 frames per sec. It will be seen that 
the rate of expansion rises to & steady value after 
the first few seconds. The observed expansion, is 
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clearly the net result of & rise in temperature due: 


to the heat of polymerization less the contraction 
due to polymerization. Now as both the expansion 
and contraction are proportional to the rate of poly- 
merization, it is possible to calculate the rate of 
reaction from the overall expansion-time plot, and 
the kinetic life-time from the extrapolation of the 
linear portion of the curve as shown in Fig. 2. From 
a number of results an average value of 2-9 x 10-* 
was obtained for the ratio kpy/k, at 25° O. which is in 
quite good agreement with results obtained by other 
methodas^6!-*, A detailed account of the method 
will be published later. 

I am grateful to Prof. H. W. Melville and Prof. 
P. D. Ritchie for their interest in the work. 

W. L BusGovaH 
of Technical Chemistry, 
Royal College of Science and Technology, 
Glasgow. 
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Relationship between the Concentration 
of Anionic Surface active Agents and the 
Electrophoretic Mobility and Viability 

8 of Aerobacter aerogenes 


As part of a detailed study of the electrical pro- 
pertiea of Áerobacter aerogenes, ib was considered that 
useful information on the action of phenol could be 
obtained by following changes of the electrophoretic 
mobility of the organism after treatment with this 

b. 

Cells of this organism, grown in synthetic medium!, 
were harvested early in the logarithmio growth phase, 
washed twice with te buffer solution (ionio 
strength = 0-018, pH = 7-00) and then suspended 
in buffer solutions containing various concentrations 
of phenol. The suspensions (8 x 10* organisme per 
ml.) were aerated for thirty minutes at 40° O.; the 
organisms were then washed and suspended in phoe- 
phate buffer solution and the mobulity distributions 
determined!. The histograms (Fig. 1) show the 
distributions of mobility after treatment; these are 
reproducible after prolonged keeping bf the final 
suspension. At low concentrations, the mobility 
(homogeneous) is less than that of the control, but 
at higher concentrations than those used previously’ 
higher mobility values (negative) were obtained, first 
as & heterogeneous and finally as & homogeneous 
population. 

The initial decrease of mobility may be attributed 
to the bonding of phenoxy ions with receptor sites 
throughout the depth of the cell wall, resulting in a 
partial neutralization of negative charges (cf. ref. 2). 


However, only changes in those layers which con-- 
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tribute +o the €-potential (possibly only the upper 
layers) will be observed by this technique. The 
subsequent increase in mobility, which cannot be 
reconciled with this theory, is believed to be due to 
the ion of & second layer of ions by van der 
Waals forces, with their polar groupe oriented. out- 
wards. <A study of the pH/mobility relationship. 
for the treated cells, and also the similar behaviour 
on treatment with sodium dodecyl sulphate lend sup- 
port to such a theory. It has not been possible to 
confirm this by analysis, since the chemical methods 
of determining the very small amounts of l 
adsorbed are not sufficiently sensitive ; it is hoped, 
using phenol 
A similar theory has 
already been advanced to explain certain anomalous 
characteristics of formed with sodium 
dodecyl sulphate and gelatin’ and with hsmoglobin‘. 
On this hypothesis it is most likely that the first 
layer of ions is nearly complete before the second 
layer starts to form, with the resulting increase of 
mobility. It was found that the concentration of 
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phenol causing 100 per cent death of the organisms oo- 
ineided with that at which the first layer is complete. 
There thus appears to be some correlation between 
the change of electrophoretic mobility and the via- 
bility. It is not suggested that this is a cause-and- 
effect relationship ; more likely, parallel adsorption 
to that demonstrated electrophoretically is ooourring 
at some point withm the bacterial cell wall, for 
example, the cytoplasmio membrane’. A sufficient 
amount of phenol adsorbed here could give rise to 
general disorganization and finally lysis. 

Similar correlation was found with both p-methyl- 
and p-ethyl-phenols, although the comparable changes 
of electrophoretic mobility and viability occurred at 
much lower concentrations (namely, a quarter and 
one-twelfth of the concentration of phenol respect- 
ively). Sodium dodecyl sulphate and some of ite 
homologues respond in a similar manner, but again 
-at lower concentrations. The final high mobility of 
the organiams is the same after treatment with any 
of these substances. With sodium dodecyl sulphate 
there appears to be some correlation between change 
of electrophoretic mobility and aritical micelle 
concentration. Inhibition of yeest fermentation by 
sodium dodecyl sulphate is closely related with the 
critical micelle concentration", as is also 18 maximum 
-adsorption on alumina’, with the formation of & 
bimolecular layer. 

From this work it appears that anionio surface- 
active agents, including those which do not form 
micelles in solution (for example, phenols), will at a 
-definite concentration starb to be adsorbed from 
solution when a suitable surface is provided. Although 
the nature of the receptive sites in the cell wall is not 
‘known, possibilities include keto-imide groupe in peo- 
teins, imino groups in aminopolyssocharides and 
lipids. Bacteria, possessing different quantities of 
these materials in the oell wall and membrane, will 
‘therefore take up varying amounts of these reagents 
and hence have different senarttivities. Although, as 
yet, Gram-positive organisms have not been studied, 
it would appear that their different sensitivity to 
phenols may well be attributed to different amounts 
-of anion receptor sites. Further, the evidence from 
the homologous series of phenols studied gives a 
better understanding of the phenol coefficienta, each 
additional CH, group lowermg the concentration at 
whioh adsorption on suitable sites can occur. 

Further work is in progress on the confirmation 
-f the double-layer theory. It is hoped to present 
a more detailed account of this work later, together 
with a full discusmon of the significance of the 
histograms. 

D. E. E. Lovapay 
A. M. JAMES 


Department of Chemistry, 
‘Chelsea College of Science and Technology, 
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A Simple Device for forming Solution 
Concentration-gradients 

Tum following device for producing nearly linear 
gradients of concentration can easily be assembled 
from materials at hand m most laboratories. This 
design solves the problems arising in such devices 
from unequal densities of the stock solutions, and has 
the further advantage of economical o tion. 

The device, shown schematically in Fig. 1, com- 
prises two identical conical flasks, one upright and 
one inverted, which feed by gravity to a mixing 
chamber M of small volume. In general, mechanical 
stirring (magnetic coupling) is demrable in M, 
although m some cases flow through a pebble-bed 
provides adequate mixmg. 

The composition of the effluent from M is shown 
in the upper curve of Fig. 2 (calculated on the prin- 
oiple of Ling and Bock!). In practice only a truncated 
conical section of the flasks can be used, so a gradient 
is begun at H — 0-8 and ended at H —0-7. Between 
theee limite a nearly-linear S-shaped gradient is 
generated. Fig. 2 shows the effect of changing the 
height of one flask relative to the other. The lower 
curve is obtained when the bottom of cone B is 
raised from H=1-0 to H=0-9. Thus a small mis- 
alignment has a slight effect on the linearity of the 
gradient, but a considerable effect on ite slope. 
When, such variations in successive gradients are 
undesirable, fiasks A and B should be fixed in position 
and re-filled through their delivery tubes. 

A number of devices for producing gradients have 
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been deecribed^*, and although the present one 
embodies no new principle, it possesses two novel 
features. 


First, if M is chosen to have a small volume 
relative to A and B, there will be negligible holdup 
in Af at any fraction of the total volume delivered. 
Recovery of unused solutions from A and B can be 
essentially complete, in contrast to the situation 
found in devices with a mixing-chamber of large 
volume. When ive solvente are employed, 
the economy afforded by the present device may be 
significant. 

The second pomt relates to differences in density 
between the solutions in A and B. If these differences 
are large, there will be considerable deviation from 
the ideahzed gradients of Fig. 2. This can be over- 





Fig. 1. Apparábas for prodaeling linéar gradi ents of concentration , 
* cones A B are both of height H = 1-00 
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come by the application of an external air preasure P 
from a manostatted reservoir to the air inlets of 
both 4 and B. Then P +ham d4 =P --Apydp, where 
ham is the height between the liquid levels in A and 
M, d4 ia the density of the liquid in A, eto. It is 
seen that the inequality between ham and Apa can 
be made negligible by minimizing the initial values 
of these quantities and by i ing P (in moeb 
eases P oan be lees than 1/8 atm). On the &pplioa- 
tion of an extérnal pressure, the flow-rate will of 
course increase, and it may become necessary to use 
a flow-resistance element? in the efftuent tube from M. 
This solution to the problem of inequalities in density 
will apply to many devices for producing gradients. 

This work was done during the tenure of a research 
fellowship of the American Heart Association. 

Dowatp B. WaxrTLAUFNHR 
The Biological Laboratories, 
Harvard University, 
Cambridge 88, 
Maseachusetts. July 8. 

1 Ling, N.-8., and Bock, B, M., Amel. Chem., 25, 1543 (1064). 
, Drako, B., Ark. f. Kem, 8, 1 (1956). 


* Gevaniman, L. H., Main, B. K., and Bryant, L. ML, Anel. Chem., 
30, 170 (1987). 


Effect of Prolon id Administration 
on Aged Male Rats 


Tissums from nineteen aged unaltered male 
Holtzman strain rate (average body-weight 374-4 gm.) 
which had been administered orally 0-18 mgm. of 
'Proloid' daily (Warner-Chiloott purified thyroid 
extract): from the age of 14 months to death at 
24 months were compared anatomically with those of 
ten control animals (average body-weight 352-7 gm.) 
to note any gross or histological anatomical varia- 
tions induced by the drug. The tiasues were fixed im- 
mediately following death in buffered 10 per cent form- 
alin and proceased routinely by the paraffin method. 
oan tissues examined were testis (including epididy- 

) kidney, liver, pancreas, buocal gland, seminal 
vesci: aorta (both thoracic and abdominal), superior 
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and inferior vena cava, heart, spleen, pituitary, ad- 
renal, prostate and thyroid glands, costal cartilage 
with surrounding skeletal muscle, diaphragm, trachea, 

levator ani muscle, abdominal skin and all 
levels of the gastrointestinal tract including upper 
and lower weophagus, fundio and pyloric stomach, 
duodenum, jejunum, upper and lower ileum, oeoum, 
ascending, 


eosin ; ; 
(3) the MoMannus periodic acid—Schiff technique ; 
(4) the catalysed lead tetraacetateSchiff technique ; 
(5) the Rinehart—Abu’l-Haj modifloation of the Hale 
dialysed iron procedure for acid polysaccharides ; 
(0) the periodic &cid—Foot reticular connective tissue 
stain; (7) the orcein procedure for elastic tissues. 
It was felt that these methods, when used in oom- 
parison, would adequately disclose any possible 
histochemical variations from the normal. 

Prior to fixation, all organs to be processed were 
carefully examined for groes pathological changes 
and certain of them were weighed. Weight averages 
of experimental and control animal organs are li 
in Table 1. 


Table 1. AVERAGE ORGAN Wars at NECROPSY 
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noted between the experimental and control organs, 
either in appearance or by weight; while microscopic- 
ally, no consistent significant pathological alterations 
were discernible other than slight generalized fibrosis 
and the usual changes associated with sexual senility. 
Changes in the architecture of vascular structures 
such as arterial muscular and elastio coate and the 
cardiac muscle fibres were negligible. Ground- 
subestance~ changes as shown by the histochemical 
polysaccharide methods could not be considered 
significant in either series of tissues. It would appear 
that anatomically this dosage of thyroid preparation 
over a prolonged period had no material effect on 
the microscopic or gross architecture of the organs 


The basal metabolio rates were determined on all 
the animals just prior to necropsy. These wero 
aasessed on the basis of an average of four l0-min. 
periods and expressed in terms of litres per square 
metre per hour (L/sq. m./hr.). There was fair correla- 
tion between the runs on different days and the 
thyroid animals averaged 2-84 1. /sq. m.[hr., while the 
average of the control group was 1-519 l.[sq. m. jhr. 
Heart-rates were determined just death, 
with the average of the thyroid-fed animals 481-5 
beats per min. and those of the control group 
416-0 beata per min. 

1 o.c. of water containing 4-8 mo. of iodine-181 
was administered intraperitoneally to each rat 86 hr. 
before death. Scintillator counts taken over the 
thyroid area 24 hr. later averaged 4,908°9 per min. 
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for the thyroid-fed animals and 6,481.60 per min. for 
the control group.  Planchet counts performed at 
necropsy on weighed portions of thyroid glands 
(corrected for total gland) averaged 36,557-8 counta 
per 3 min. for the tal animals as 

with an average of 40,808-1 counta per 3 min. for the 
control group. 

The animals receiving the exogenous thyroid had 
a statistically significant increase in basal metabolio 
rates over the control group in spite of the decreased 
thyroid function of the i tal animals as 
indicated by iodine-181 uptake studies. It is also of 
interest that the average heart-rate of the thyroid- 
fed animals was not significantly higher. Thus, it 
would seam that when exogenous thyroid has been 
administered to the aged rat over a prolonged period 
of time thyroid function is to some extent altered ; 
but this depression is not sufficient to counteract 
the additional stimulus produced by the thyroid fed 
to the animal. 

The anatomical phase of this in tion was 
supported by research grant H-1907 (Cl), National 
Heart Institute, National Institutes of Health, 
United States Public Health Service. 

LLOYD QLENN MoAgrHur 
Jonny F. LuorkA 
ARTHUR A. HHLLBAUM 
ta of Anatomy and P 
University of Oklahoma School of Modicina, 
Oklahoma City, Oklahoma. 


1 Linie, B. D., He Do, Histopathologic Testints and Practical Histochemistry’ ’ 
(Blakiston Company, ow York, 1954). 


1 Goldner, J., Amer. J. Path., 14, 237 (1038). 
* Lhotka, J , and Ayhre, B., Stern Teok., 88, 120 (1053). 


Calorigenic Action of Glucagon 


A BHOENT investigation carried out in this lab- 
oratory revealed that rate treated with 
gained less weight and contained much lesa fat, 
protem and water than pair-fed controls. Since the 
calorie intake of the two groups was identical and 
the calorie values of the carcasses of the glucagon- 
treated rate was much lower than that of the controls, 
the effect of glucagon on the metabolic rate of rata 
was investigated. 

Male Wistar rats were used throughout the 
investigation. Of the eight animals used for each 
experiment, four were injected subcutaneously with 
l mgm. of orystalline glucagon (Lilly, Lot No. 258— 
234—B—54—2) suspended in neutral saline. The re. 
maining four rata served as controls and were injected 
with saline. The oxygen consumption of each animal 
was determined at an environmental temperature of 
28°C., according to the method of Ferguson and 
Sellers: at the intervals shown in Table 1. Four 
identical experiments were performed in this manner 
using rate that ate ad bitum up to the tme of 
injection. A second group of similar experimenta 
was carried out using rata that had been fasted 
24 hr. prior to injection. 

It is evident from Table 1 that glucagon induced 
a rise in the metabolio rate of the fed animals of 
approximately 35 per cent. The increase in oxygen 
consumption was maximal 1 hr. after the adminis- 
tration of glucagon and decreased slowly throughout 
the 7-hr. observation period. It is algo evident from 
Table 1 that this effect of glucagon is only slightly 
reduced when the animals are fasted 24 hr. before 
treatment. 
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Table 1. THE MFFROT OF GLUCAGON OX THE AINTABGLIO RATE OY RATS 














Mean 
No. of - par m. bod 
rats oe ge ta 
(gm.) 
a 
16 200 305 46° 18840 106513 16444 15845 
16 207 152.5 140-4 Era 18443 138--4 
34-9 0 222 149 "146 
12 192 183 NUN PEG 18844 13844 
1£ 190 de n ar Ei 125-3 12543 
A T ori 2 9 05 64 





* Standard error of the mean 


A stimulating effect of glucagon on the metabolic 
rate has not been noted previously. Thé mechanism(s) 
involved 1s (are) not known. It does not appear that 
hyperglycemia is a significant contributing factor 
since in fasting rate glucagon failed to elevate the 
blood-sugar level but raised the metabolio rate by 
approximately 25 per cent. Conversely, when hyper- 
glycsamia was induced by administering glucose to 
intact rata, only a slight increase (4 per cant) in the 
metabolic rate was observed. 

Additional experimenta have shown that the 
calorigenio action of glucagon is greatly reduced by 
pretreating the animals with dihydroergotemino and 
is abolished co: by adrenalectomy ; thus the 
possibility that adrenal hormones are involved in this 
phenomenon merita careful investigation. A more 
detailed account of these and other experiments will 
be the subject of another communication. 

I. W. F. DAVIDSON 
J. M. SALTER 
O. H. Bast 

Banting and Best 

Department of Medical Research, 
University of Toronto, 
Toronto, Ontario. 
Bee 17. 
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Transport of Potassium-42 and Rubidium-86 
by Kidney Cortex Slices: the Effect of Varied 
Concentration Gradients 


A OOMPARISON of the transport of potassium with 
that of rubidium has been made in earlier work}, 
in which some evidence was obtamed that, in con- 
trast to sodium, the transport of both potassium 
and rubidium &oroas the membrane of renal tubular 
cells 15 determined only by electrochemioal gradients. 
A deficiency in this work was that the rubidium 
content of tissue sloes had to be estimated from 
differences in potassium content as compared with 
control shoes. For this reason, the experimenta have 
been repeated using potassium-42 and rubidium-86, 
to give a direct estimation, both being present only 
in the incubating medium (a modified Krebs-Ringer 
phosphate medium containmg the indicated concen- 
trations of potaastum and rubidium, with 0 005 M 
alpha-keto glutarate as substrate, at 25° C.). Activity 
was measured in neutralized nitrio acid digesta of 
tissue slice samples, using aluminium dishes, with 
values corrected for decay, dilution, extracellular 
space, eto. Since the sBpeoiflo activities of the two 
isotopes were different by a factor of 4-0, the rubidium 


No 4305 


November 23, 1957 





0 5 10 15 
Time (min.) 


Fig.1 


counts were arbitrarily divided by this factor to give 
a better comparison of results. Isotope measurements 
for rubidium-88 in samples containing both poteanium- 
42 and rubidium-86 were carried out five days after 
the actual experiment, at which time potassium- 
43 activity was nil. Measurements of potassium-42 
activity in tiasue samples were not complicated by 
the presence of rubidium-86. Details of composition 
of the media are given in ref. 1. 

The results are shown in Fig. 1. They extend the 
previously published evidence that the accumulation 
of potassium and rubidium after leaching in 0-154 M 
sodium chloride for 2 br. is exponential in time and 
lmearly related to concentration gradient, and that 
both cations show the game type of curve. 

It appears, then, that under the above conditions, 
potassium and rubidium. It has been suggested thas 
this is true under physiological conditions’, and that 
both cations behave as if passively transported at the 
cell membrane. This is consistent with the similar 
particle diameters of the two hydrated cations in 
aqueous solution (K+, Rb+, ~ 3 A) as opposed to 
the larger hydrated sodium ion (~ 4-5 A.) which is 
actively transported by renal tubular cells’. 

A. KLWINEZBLLHB 

La for Oell Metabolism, 

Oxechoelo Academy of Sciences, 

J. H. Cont 
Institute for Cardiovascular Research, 
Prague. July 6. 


*Oon, J. HL, and Kieinseller, A., Biophys. Biochim. Acis, M6, 281 

E ‘A. B., Roy, A. BL, and. Behwarts, W. B., J. Olin. Inest., 
$4, 658 (1956). 

' Cort, J. H., and Kietnseller, A., J. Physiol., 188, $87 (1066) and 


unpublished. 
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Biosynthesis of y-Guanidinobutyric Acid — 
from y-Amino c Acid 
and Arginine 


Tma recent discovery by Irreverre e£ al.5* of 
y-guanidinobutyric acid in mammalian brain and 
other tissues stimulated research on its biosynthesis 
and physiological role. Thoai e al* have shown 
that in many invertebrates y-guanidinobutyno acid is 
synthesized by the oxidation of arginine through the 
action of 1-ammo-aocid oxidase. The present communi- 
cation shows that in mammals it is synthesized by a 
transamidination reaction‘ involving y-aminobuéyric 
acid and an amidine donor such as arginine. 

Initial i showed the activity to be 
present only in kidney, with rat kidney being more 
active than that of guinea pig. The localization in 
kidney, the higher activity in rate than in guinea 
pigs‘, the requirement for both y-&minobutyrie acid 
&nd arginine, the inhibition with parachloromercuri- 
benzoate and the lack of inhibition by cyanide, all 
suggested a transamidination reaction. 

When transamidinase was isolated from pig kidney* 
it was found to catalyse the formation of Y-guanidino- 
butyric acid from added y-aminobutyrio acid and 
arginine. Identification of the enzymatically formed 
stography on paper by comparison with authentic 
y-guanidmobutyric acid in two different solvent 

(tert.-butanol, formic acid and water, 
70:15:15, and i 
1:1:1) 


reaction as modified by Van Pilsum e£ ai.*. Analyt- 
108] specificity was obtained by the removal of residual 
arginine by incubation with arginase (Worthington). 
Arginase was found to have no action on y-guanidino- 
butyric acid, 8-guenidinopropionic acid and guani- 
dinoacetic acid. 

In a typical system containing 1-57 unite of enzyme’, 
0-180 mole of y-guanidinobugyrio acid was formed. 
in l hr. -Alanine was also found to be an amidine 
acceptor with the formation of 0-068 pmole B-guan- 
idinopropionic acid under the same conditions. With 
glycine as amidine , 1-57 umoles of guanidino- 
acetic acid were in 1 hr. as caloulated from a 
10-min. incubation when only 0-26 umole of inhibitory 
ornithine was formed.  Borsook and Dubnoff and 


acceptors were glycine, 100; y-aminobubyrio, 10; 
and B-alanine, 3. Incubations were usually performed 
at 88°. in tubes containing 20 pmoles arginine, 
$0 umoles amidine acceptor, 100 moles phosphate 
buffer pH 7-5, in a final volume of 1:5 ml. 

In keeping with the general properties of the 
transamidinase reaction*'-*, Y-guanidinobubyrio acid 
was found to be an amidme donor to ornithine or 
glycine with the formation of arginine or guanidino- 
acetic acid as revealed by paper chromatography. 
In other experiments it was found that ornithine was 
a powerful inhibitor of the arginine-y-aminobutyrio 
acid trangamidination, and that guanidinoacetio acid 
could be a substitute for arginine as an amidine donor. 

Studies on the localization of the enzyme have 
shown that washed mitochondria have about as 
much activity as the soluble cellular fraction. 

The physiological significance of Y-guanidinobutyrio 
acid is unknown. However, recent reporte that 
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y-aminobutyric acid may have a role as a neuro- 
humoral agent!* suggest that v-guanidinobutyrio acid 
may be similarly involved. Experiments performed 
by Drs. C. Edwards and 8. Kuffler, Johns Hopkins 
Medical School, Baltimore, have shown that the 
threshold-level for inhibition of the crayfish stretch 
receptor is about 7 x 10+ M for y-guanidinobutyrio 
acid in contrast to 2 x 10“ M for y-ammobutyric 
acid. However, no physiological studies have as yet 
been carried out with mammalian systems. 

Full details of the experiments described above 
will be published elsewhere. 

We are indebted to Dr. F. Irreverre for a generous 
supply of y-guanidinobutyric acid and for valuable 
suggestions concerning methodology. 


Jomw J. Pisano 
Ono£zo Mrroma 
SIDNEY UDNHNFRINND 


Laboratory of Olinioal Biochemistry, 
National Heart Institute, 
National Institutes of Health, 
Bethesda, Maryland. 


1 Trreverro, F., Hvans, R. L., and A. E., 181s8¢ Amor. Chem. 
Boo. Meeting, Miam! , Florida (April 1967). 

* Irreverro, F., Hvans, R. L., Hayden, A. B., and Silber, R., Nature, 
180, 764 (1957). 

* Thoal, N. V., Roohe, J., and Robin, Y., Biookim. Biophys. Ada, 
11, 403 (1963). 

1 Borsook, H., and Dubnoff, J. W , J. Biol. Chem., 138, 390 (1941). 

"Pa e Rochovansky, O., Arch. Biochem. and Biophye., 63, 

* Van Pilem, J. F., Martin, B. P., Kito, H, and Hess, J., J. Biol 
Chan., 133, 335 (1056). 

1 Walker, J. B., J. Biol. Chem., M4, 57 (1957). 

* Walker, J. B., Fed. Pros., 15, 378 (1966). 


, Bain Baand Eoechovansky, O., Arch. Biochem. end Biophys., 63, 
x Bexsmore, A., Millott, E. A. O., and Florey, H., Netwre, 178, 1052 


(1966). 


A Semi-continuous Method for the 
* Large-scale Production of Tetanus Toxin 


Tua production of large quantities of tetanus toxin 
for human immunization was grestly facilitated by 
the isolation of the highly igenio Harvard strain 
of Ol. tsimmi by the late Dr. J. H. Mueller and by his 


semi-continuous production, and since it has been 
possible to reproduce in large vessels the results 
obtained in 6 in. x 1 in. test-tubes it may be of 
to others to describe the lines we have followed and 
the results that have been obtained. 

The Harvard strain of Ol. tetani originally isolated 
by Mueller and Miller! was used. 

The medium was easentially that of Mueller and 
Millet. In converting to large-scale work one of 
the most important factors was found to be the 
amount of autoclaving +o which the medium was 
subjected, since over-autoclaving may lead to poor 
toxin titres. When large volumes of 70-160 l. were 
used the following procedure was adopted. The 
medium was filled mto I15-L borosilicate bottles, 
which, after an initial ing for 90 min., were 
autoclaved for 15 min. at 117° They were then 
allowed to cool at room temperature and stored in 
an incubator at 35° OC. When required, the medium 
was siphoned aseptically from these bottles into the 
growth vessel. 
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For experimental work 6 in. x 1 in. test-tubea 
were used. In scaling up to production-levels, it 
was found, in common with the resulta of other 
workers", that toxin yields were dependent upon free 
access of the culture to the atmosphere. The growth 
vessel adopted was an 80.l. open tank of aluminium 
with an outlets at the bottom. It was flanged at the 
top so that a covering of cotton-wool between two 
layers of muslin could be held in place by an alum- 
inium ring bolted to the flange. Upon this ring a 
stainless steel bar was bolted to accommodate a 
propeller-type stirrer (blades 84 in. x 44 in.) with a 
sterile gland and a slow-speed motor. The motor 
and the gland were removed before autoclaving the 
vessel. 

Me a DE E tely 70 L 
of autoclaved medium at 35° O. inoculation 
with 100 mL of a 24-hr. culture of the Harvard 
strain it was incubated ab 35° O. and the contents 
stirred continuously ab 60 r.p.m. for 2 days. Ab this 
time the culture was tapped off into sterile 10-l. 
bottles which were incubated for a further 2 days at 
35°C. Approximately 1 L of culture was left in the 
tank as an inoculum for the next batch of medium 
which was siphoned in as soon as the tank had been . 
emptied. This procedure of emptying and filling, 
with mechanical stirring during the growth period 
was repeated continuously and 70 1. of culture was 
thus produced every 48 hr. 

The densities of micro-organisms reached in the 
tank were greater than those attained in test-tubes 
or in open unstirred veasels. When the tank harvests 
were transferred to 10-1. bottles there was no further 
increase in density, although, in some cases, gas 
production continued for several hours. The’ further 
incubation served mainly to autolyse the organisms 
and to release toxin. The toxin-values of cultures 
removed from the tank were initially 0-6 units/ml. 
and after two days incubation in the bottles reached 
the maximum values shown in Table 1. In Table 1 
the resulta of three experiments are summarized. In 
the first, M 667, the tank was emptied and replen- 
ished every three days; the other two were run on a 
two-day cycle. The initial low results in the third 
experiment were due to the use of a poor tryptic 
digest of casein, which was replaced later by a more 
satisfactory batch. A feature of the results obtained 
was the regular fluctuation in the titres of successive 
harvests. This might be related to the state of the 
inocula of the batches. In M 667, for example, 
harvests A and O were partially autolysed and there- 
fore the inooula for B and D were old and the viable 
populations present-therem were small. It is possible, 
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Table 1. 8XwI-O0NTINUOUS PRODUCTION IK ALUMINIUM TANK WITH 
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therefore, that in batches B and D, which produced 
the higher toxin titres, the lag phase was relatively 
long while in the poorer batches A and O, inoculated 
with a higher concentration of young organisms, the 
lag phase was short. In addition to this, the total 
number of generations in batches B and D would 
be higher than in A and C. 

Continuous culture procedures were leas successful 
than the simpler process described above, since the 
titres obtained did not exceed 40 units/ml. and there 
‘was a tendency for the strain to lose toxigenicity. 

Since there seems to be some confusion at present 
as to the unite used to evaluate tetanus toxin (due 
presumably to the change in unit in 1950), it is 
emphasized that those used here conform to the 
present international standard. 


RonanT O. THOMSON 
Wellcome Research Laboratories 
(Biological Division), 
Langley Court, 
Beckenham, Kent. 


1 Mueller, J. H., and Miller, P. å., J. Imarunol, 60, 577 (1045). 
1 Mueller, J. H., and Miller, P. A., J. Baat., 67, 371 (1964). 


Inhibitory Effect of 5-Hydroxytryptophan 
on Acid Gastric Secretion 


Wa have recently described the effect of 5-hydroxy- 


this substance is also capable of inhibiting acid 
secretion. A technique hag been used for recording 
the secretory-rate from a gastric cannula in 
anesthetized dogs, as drops per min. on a kymograph. 
The acid output is expressed as mille equivalente, 
and ie fairly constant after 1 hr. during histamine 
administered by continuous infusion (Table 1,3). 
Infused 5-hydroxytryptamine rapidly lowers the 
-rate induced by histamine while with 
there is & latency before 


starting 

fusion, there was a delay of 10-15 mm. before similar 
effects were noticed after starting the 5-hydroxy- 
infusion. Table 1,5 illustrates the in- 

itory effect of varying doses of 5-hydroxytrypto- 
phan, and three i are recorded which 
show a marked fall in acid secretory output elicited 
by histamine, again delayed until the end of the 
infusion period. Repeated infusions of 5-hydroxy- 
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tryptophan can be seen to lead to a more prompt 
inhibition of secretion when given after 2 hr. of 
histamine stimulation than when given earlier after 
half an hour of secretion. These effects are very similar 
to those already found in experimenta with 5-hydroxy- 
tryptamine. 

Dalgliesh and Dutton? have recently pointed out 
that the argentaffin cella of the alimentary tract 
might be the only source of 5-hydroxytryptophan, 
the. biological precursor of 5-hydroxytrypytamine. 
The former might be released from this cellular site 
as a general hormone to be converted locally in 
various tissue to 5-hydroxytryptamine by specific 
decarboxylase activity and 6-hydroxytryptophan 
may thus control the rate of metabolism of 5-hydroxy- 
tryptamine. We have inferred by our experimenta 
that 5-hydroxytryptophan leads to an inhibition of 
gastrio seoretion, dus to ita conversion to 5-hydrory- 


Department of Veterinary Physiology, 
University of Glasgow. 
1 Proceedings of anal Symposium on HT, London, April 


E e ipe r by iaag aa 
* Dalgtiesh, O. XL, and Dutton, E. W., Biochem. J., 66, 21 P (19067). 


Occurrence of an Amine Oxidase in 
Horse Serum 


Muc work has been done on the intracellular 
amine oxidase, & mitochondrial enzyme widely 
distributed in vertebrate and invertebrate tissues. 
This enzyme is a catalyst of the biological inactivation 
of 5-hydroxytryptamine and of the sympathomimetic 
amines. 

In recent years another enzyme has been described 
in the blood plasma of ruminants which acta mainly 
on spermine and idi substances which are 
not oxidized by the intracellular amine oxidase. 
The spermine oxidase acts slowly also on many amines 
whioh. are substrates of the intracellular oxidase!!. 

We have now made observations on & new type 
of amine oxidase which oocurs m horse serum. Hoe 
serum is without significant action upon spermin 
and spermidine, but we have found thas ib oxidixos 
many amines, some rather slowly. These amines 
inalo 5-hydroxytryptamine, a number of sym- 
ee ee 
and some long-chain polymethylene diamines. 


Table 1. (a) CONTROL GROUP IYEN HDNTAMTER, TO MLIO? PLATEAU OF SROREEION ; (b) RXPERIKXENTAL GEOUP GIVEN HIBTANINR AND 
3 YDROXYTRYPTOPHAN 3 
(Figuros are expressed as average acid output in m.eq./16 min. from two 15 min. oolleetiona) 


Histamine 5 agm /kgm./min. intravenously, throughout 
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these mibstanoes are also oxidized by ruminant plasma. 
Of all ths compounds tested so far, benzylamine is 
the substrate most rapidly oxidized by horse serum. 
The reaction catalysed is an oxidative deamination, 
indistinguishable from thas catalysed by the intra- 
cellular amine oxidase. In its inhibitor specificity 
the enzyme in horse serum resembles histaminase and 
the spermine oxidase of ruminant plasma. 

In order to distinguish the new enzyme from other 
amine oxidases, we shall, for the time being, call it 
benzylamine oxidase. Possibly its main substrate 
remains to be discovered. However, it is important 


t Hirsch, J. Exp. Moed., 97, 345 (1053). 
* Tabor, Tabor and Rosenthal, J. Biol. Cham., 908, 645 (1954). 


Choline-Oxidase Activity of Host-Livers 
of Tumour-bearing Animals 


CHOLINE-OXIDASE oonverta choline to betaine 
through an intermediary step of betaine aldehyde 
formation’. Betaine, which is a trimethylglyoine, 
initiates the transfer of methyl groups in stages, with 
the formation of dimethyl and monomethyl glysme*. 
Since in tumours there is a rapid turnover of nucleic 
acids?, it was thought that all the processes, maluding 
tranamethylation, leading to precursor formation, 
may also be accelerated. It was thus anticipated that 
oholine-oxidase activity might be higher in the host 
tissues of tumour-bearmg animals. Miller’ has shown 
that the overall choline-oxidase activity requires 
diphosphopyridine nucleotide as an activator, but 
whether the choline-dehydrogenase or the betaine 
aldehyde dehydrogenase requires it has not been 
established’. During the course of our studies on 
tumour-host relationships it was observed that the 
diphosphopyridme nuoleotide-levels in host tissues 
were considerably diminished’. One would anticipate 
from this a lowermg of choline-oxidase activity m 
host tissues deficient in diphoephopyridine nucleotide. 
In view of these mutually exclusive and apparently 
contradictory possibilities it was considered necessary 
to study the influence of tumour on the levels of 
eholine-oxidage in host tissues. 

In the present studies, transplantable Yoshida 
sarcoma (originally obtained through the courtesy 
of Prof. H. Druckrey of Freiburg im Breisgau by 
Dr. A. R. Gopal-Ayengar of this Division), maintained 
by intraperitoneal transfer of ascites cells in Wistar 
rats, was used ub. The tumour grows 
rapidly and results in the death of the animals m 
7-8 days. For the study of choline-oxidase activity, 
all the animals, controls as well as tumour bearers, 
were killed by dislocation of the cervical vertebre on 
the fourth day after tation. Livers were 
dissected, blotted free of blood, and immediately 
chilled in ioe-sa&lt mixture. The chilled-liver samples 
were then homogenized in 0-039 M phosphate buffer 
at pH 7-4. The final volume was adjusted to contain 


1 gm. of liver per 6,ml. of the homogenate. The. 
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n Substiate oxidation of livers. From normal antmals 
Control, supplemented with 183 ,gm. of 


assdy system was emeentially the same as used by 
Williams e al". Endogenous tion and sub- 
strate oxidation were determined by the Warburg 
technique*. To study the effect of diphosphopyridine 
nucleotide on the cholme-oxidase system, 133 ugm. 
(sigma) were added to each of the Warburg flasks 
and the rate of oxidation studied for 1 hr. at 37-5° O. 
The enzyme activity was expressed as ul. of oxygen 
eee ee, UD QUERI Or ay Oe ee 


oce ET 
It will be seen that the livers of the tumour-bearing 
animals showed considerably diminished choline- 
oxidase activity. Endogenous respiration, however, 
waa not appreciably different in the livers from 
normal and tumour-bearing animals. In substrate 
oxidation, however, a marked lowering to the extent 
of 81.2 per cant was seen in the tumour-bearing 
animals. Thus, while the of the 
normal livers waa 452 ul, the activity of the host 
livers was only 311 pl. of oxygen per hr. per 100 mgm. 
of dry weight. 

The effect of fortifying the system with diphospho- 
pyridine nucleotide has also bean tested. It was found 
that ite addition increased choline-oxidase activity 
of host liver homogenates by 32-1 per cent while 
the normal livers showed an morease in activity by 
4-0 per cent only. These resulta suggest that lowering 
of diphoephopyridine nuoleotide-levels may be an 
important factor in determining the choline-oxidase 
activities of host livers. In this connexion i$ is 
pertinent to pomt out that adenine is a common 
preo of nucleic acids and of pyridine nucleotides. 

previous work has shown that there is a pre- 
ferential utilization of adenine for nucleic acid syn- 


thesis in actively growing tumour ‘issues, which 
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probably results in deprivation of host tissues of 
available adenine for pyridine nucleotide formation‘. 
These observations lead us to the conclusion that 

cholme-oxidase activity is not only not increased in 
host tissues of tumour-bearing animals, but ia actually 
found to be decreased. It appears that the mechanism 
by which the tumour obtains its increased require- 
ments of precursors for nucleic acid synthesis is not by 
an acceleration of formation of precursor in host 
tissues, but by an appropriation of all the available 
precursors of the body at the cost of iving the 
host tissues of sorne essential metabolites. Neoplasm 
is unique in this respect, because during ite evolution 
it has acquired the characteristics of maintaming its 
high rate of growth even in absence of adequate levels 
of some of the essential oo-factors such as pyridine 
nucleotides, which are so necessary for the economy 
of normal tissues. 

M. V. NARUBKAR 

U. B. KuwrA 

M. B. SAHASRABUDHHE 


Biology Drvimon, 
Atomic Energy Establishment, 
Indian Cancer Research Centre, 

Parel, Bombay 12. 
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Natural Occurrence of & New Aldoheptose 
Sugar 

Az the present time aldoheptose sugars are known 

to occur naturally only in bacterial polysaocharidee. 

The first of these 7-oarbon sugars was recorded by 


constituents of bacterial polysaccharides*. 
three instances have aldoheptoses been isolated and 
identified; the aldoheptose componenta of both 
Shigella flernert and Hecherichia ool products were 
shown by Slem and Schnell* and Weidel* to be 
L-glycero-p-mannoheptose and in a Chromobactertum 
violaceum (BN) polysacoharide MacLennan and 
Devies* identified p-glycero-p-galactoheptose. In 
many other polysacchandes the aldoheptose oon- 
stituent could not be distinguished chromatographio- 
ally from 1-glyoero-p-mannoheptose (or its optical 
»*. 


of Che. violaceum (N.O.T.O.7917) was recorded by 
Daviee', but ib was not established that it differed 
from either of the aldoheptoses already isolated. This 
most unusual polysaccharide contains a sugar of a 
series not previously known, a 2amino-6-deoxy 
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sugar’ recently identified as fucosamine’. The aldo- 
heptose constituent has now been found to differ 
from I-glyoero-»-m&nno- “and D-glycero-D-galacto- 
heptoees (or their optical enantiomorphs). 

After treatment of the Ohr. eiolaceum (N.O.T.O. 
7917) polysaccharide with sulphuric acid—cysteine 
(Dische test)'*, an absorption peak at 505 mj. was 
found, which is characteristic of hepboee sugars under 
the conditions used. Examination of acid Sores uaice 
on paper chromatograms showed the presence of an 
aldoheptose by the characteristic purple-coloured 
spot revealed by spraying with &nisidine hydro- 
chloride. Using the date on aldoheptose identification 
already recorded! the new sugar could be olearly 
distinguished from ten of the mxteen p-aldoheptose 
configurations, these were  D-glyoero-p-galaoto-, 
D-glyoero-r-galaoto-, D-glyoero-D-gluco, p-glyoero-1- 
gluco, p-glyoero-n-allo, p-glyoero-p-gulo, p-glyoero- 
D-altro, p-glyoero-»-talo-, p-glyoero-r-telo- and D- 
glyoero-p-ido-heptoses (or their optical enantio- 

hs). Using three different solvent systems 
idine-water, 6:4:3; b,n-propanol- 
aed aloohol-formio acid; c, 95 per oent (v/v) 
&oetone—water) the new sugar could not be dis- 
tinguished. from RE REAA PLANS but the 
p-glycero-L-manno-configuration could not safely be 
ruled out. In phenol-ammonia (d) the latter travels 
faster than glucose (Rgmwoose = 1:03) whereas the 
former travels more slowly than glucose (Egneose = 
0-95), and usmg this solvent system it was clear 
that the new sugar was not D-glyoero-1-mannoheptose 
(or ite optical enantiomorph 1-glycero-D-manno- 
heptose, already isolated) but still matched p-ghycero- 
D-mannoheptose (or its optical enantiomorph L- 
glycero-L-mannoheptose). 

Four aldoheptose sugars have not yet been 
synthesized and are not, therefore, available for 
direct comparison ; these would be the -r-ido, -L-allo, 
-I-gulo and -r-altro ions in the p-glycero- 
series. From data given by Davies" the n-glyoero-1-ido 
sugar could be safely excluded, from its expected 
similarity in behaviour to that of D-glyoero-p-ido- 
heptose in all the solvent systems. By similar 
reasoning the other three tions could be 
regarded as unlikely to match the Ohr. violaceum 
(N.O.T.0. 7917) heptose by the expected behaviour 
of D-glycero-L-alloheptose in solvents a and d, of 
D-glyoero-r-guloheptoee in solvent d, and of D- 
glyoero-r-albrohepbtoee in solvents a and c. 

The amount of the aldoheptoee sugar present in 
the polysaccharide cannot be estimated by the Dische 
method!’ until its identity is firmly established 
because different aldoheptoses give different amounta 
of absorption in this test; also D-glyoero-D-manno- 
heptose has not yet been obtained in 
form for comparison on & weight basis and is only 
available in solution. As judged by the appearance 
of hydrolysates on chromatograms, however, the 
sugar appeared to be present in an amount of the ~ 
same order as of the other sugar constituents (glucose, 
galactose, fucosamine), and estimated as D-glyoero-1- 
mannoheptose gave a figure of about 25 per cent. 

The new sugar would thus seam most likely to be 
D-glycero-D-mannoheptose (or ite optical enantio- 
ptoee from which it would 


is hoped to establish its true identity by isolation. 
I am greatly indebted to Dr. N. K. Riohtmyer, 

National Institutes of Health, Betheeda, Md., and 

Dr. H. 8. Isbell, National Bureau of Standards, 
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Ten 
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4 
alungton, D.O., for samples of many of the aldo- 
ptose sugars used as referenoo standards. 
D. A. L. Davs 
lierobiologioal Research Establishment, 
Ministry of Supply, 
Porton, near Salisbury, 
Witte. 
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Effect of Prolonged Administration of 
Reserpine on the Endocrine Glands of 
the Rat 


Ir hag been shown that reserpme influences the 
anterior! and the posterior* lobes of the hypophysis, 
the thyroid gland’, the adrenal medulla‘ and oortex*, 
and the endocrine cells of the gonads:. In moet of 
the work on this subject, the short-term effects have 
been investigated. Therefore, we undertook a study 
m which the effect of prolonged administration was 
examined. 

Young male rats were injected gubouteneously 
with 0-04 mgm. of reserpine daily for 2 months. 
The controls were grven the same volume of physio- 
logical saline. The animals were killed 9 days after 
the last injection. Table 1 shows the effect of reser- 
pine on the body-weight and on the size of various 
organs. Reserpine caused a pronounced retardation 
of growth, which was statistically highly significant 
(P < 0.0001 The mean ludney-weight of the 
reserpine rata was significantly lower (P < 0-02) 
than that of the controls. No other significant’ 
differences were observed. The lower kidney-weight 
in the reserpine group is probably essentially due to 
the retarded growth. 

Hypophyses were examined histologically for the 
cell types in the anterior lobe, using a periodic acid— 
Schiff trichrome stain, and the posterior lobe for the 
amount of neurosecretory substance, using Gomori’s 
chrom-hsmatoxylin stain. The thyroids were studied 
qualitatively for the relative amount of epithelium 
and colloid, and for the height of the epithelial cells. 
Distributaon of lipids in the cortex was 
examined in sudan-stained sections. Adreno-medul- 
lary catechol amines were studied with the aid of the 
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chromaffin reaction and formol.induoed fluorescence, 
as well as by quantitative determinations of adrena- 
lme and noradrenaline content. In none of these 
respects were significant differences found between 
the reserpine group and the control group. 

The histological structure of the testis waa studied 
in hematoxylir—eoein-stained sections. Normalsperm- 
atogenesis was found in all animals, but there seemed 
to be a tendency towards smaller amounts of inter- 
stitial oellg ın the testus of the reserpine-treated rate. 
To study this subject more carefully, the testis slides 
of the control group and those of the reserpine group 
were mixed. They were then examined in random 
order for the amount of interstitial cells, using two 
categories, ‘much’ or 'httle', for the evaluation. The 
result is illustrated in Table 2, which shows that, even 
after the precautions taken to avoid subjective bias, 
all rata of the reserpine group fell mto the ‘little’ 
group for interstitial cells, whereas six of the nine rats 
of the controls came into the ‘much’ group. The prob- 
ability of such an event occurring by mere chance was 
calculated using the exact treatment, as deecribed by 
Fisher*. It was thus revealed that the observed 
difference is statistically mgnifloant (P < 0-005). 

The observations indicate that doses of reserpine 
sufficient to cause a pronounced arrest of growth have 
little effect on most endocrine organs 9 days after the 
discontinued treatment. Failure to confirm earher 
reported changes caused by reserpine (see refs. 1—5) is 
probably explained by the relatively long recovery 
time, which allowed for the restitution of the normal 
state. It 18 the more noteworthy that regressive 
changes in the interstitial cella of the testis, earlier 
reported by Tuchmann—Duplessis! in reserpine- 
treated rata, were still persistent. 

This study was supported by grants from the 
State Commission of Natural Sciences and the 
Sigrid Jusélius Foundation. 

O. EnRinxÜ 


V. Horsu 
E. KuivaLo 
A. THLEXÀÁ 
Department of Anatomy, 
University of Helsinki, 


Sree Hare H, slices aa 6&4, 2189 (1050). 
2 pe ud J., and Gilman, 


“Fisher, BAL, Statustioal Methods for Research Workers”, 11th edit- 
(Ollver and Boyd, Mdinburgh and London, 1950). 


Assessment of Mineral Content in Water- 
mounted Sections of Dental Enamel 


ERacuwTLY, & new technique for identifying areas 
of reduced mineral content in ground sections of 
dental enamel by their light-scattering properties 
when examined in distilled water, was publiahed!. 
It was shown that when viewed by transmitted 
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HPS 1, Ground section of a decidnous right maxillary central 
transmitted In distilled water (x 10); 


light, areas of reduced mineral content in sections of 
erupted teeth or teeth in the late stages of develop- 
ment appeared dark and opaque, while normally 
mineralized mature enamel was transparent or 
translucent. 

During & recent investigation, it was decided to 
extend the scope of this technique by applying it to 
ground sections of deciduous teeth in the early stages 
of develo 

l00u-thiok longitudinal labio-lmgual or bucoo- 

lingual ground sections were prepared from deciduous 
testh ranging in age from 26 weeks in utero to 18 
months postnatal. These sections were placed -in 
distilled. water and exammed in transmitted ordinary 
light. Microradiographs of the same sections were 
then taken and compared with the resulte obtained 
in the ordinary hght exammation. By varying the 
X-ray exposure time, while keeping all the other 
factors constant (80 kV., 20 m.amp., copper target, 
nickel filter), a series of microradiographs was obtained 
for each section. This procedure made it possible to 
asees more completely the variations in X-ray 
absorption within the enamel of any given section 
a8 the illustrations show (Figs. 2 and 3). The sections 
were then demineralired in a routme histological 
decaloifying fluid composed of formic and citric acid 
and re-examined in distilled water by tranamitted 
ordinary light. 

Using these methods of examination, the following 
resulta were obtamed. In the early stages of develop- 
ment the undeoaloifled enamel when examined in 
water by transmitted light a translucent 
with a faint yellow coloration (Fig. 1,0). A dark 

area then developed in the incisal enamel 

and with advancing age extended ocervically to 

inolude all the enamel (Fig. 1,B). Finally, & trans- 

lucent zone appeared in the incisal amelo-dentinal 

junction area (Fig. 1,4) and extended slowly in a 

and cervical direction, until the some- 

what variable translucent appearance of the mature 
enamel was attamed everywhere. 
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The microradiographa of the 
same sections, prior to decalci- 
fication, showed that the extent 
of the zone of high X-ray ab- 
sorption, and henoe the propor- 
tion of mmeral matter present, 
steadily increased with age until 
the mature enamel absorption was 
reached. This morease in ab- 
sorption, which was first noted 
in the incisal amelo-dentinal junc- 
tion area (Fig. 3,4), expanded m 
a fairly regular peripheral and 
cervical direction. 

During the demineralization of 
the sections, enamel in the early 
translucent stage of development 
remained virtually unaltered. En- 
amel in the opaque stage of de- 
velopment, however, became trans- 
lucent and oolourless (Fig. 5); 
and enamel in the later trans- 
lucent stage of development became 
Fig 1. Hrpware opaque (Fig. 4,4) and finally trans- 
lucent and colourless again (Fig. 
5). 

Correlating these resulte, ib now 
appears that the relationship be- 
tween mineral content and the ap- 
pearance of water-mounted sections of enamel in trans- 
mitted light is ae follows: (1) areas devoid of mineral 
matter appear translucent and colourleas; (2) areas 
with a low mineral content appear translucent with a 
faint yellow coloration ; (8) areas with an intermediate 
mineral content appear dark and opaque; (4) areas 
with a high mineral content, but nob necessarily 
fully mmeralized mature enamel, appear translucent 
and colourless. 

Translucency in water is therefore not a reliable 
indication of high mimeral content when ground 
sections of enamel in the early stages of development 
or advanoed stages of demineralization are being 
examined. 


A full &coount of this investigation will be published 
later. 
I wish to thank Dr. J. J. Hodson for advice and 
encouragement during this investigation, Dr. J. L. 
Emery for necropsy material, Prof. A. G. Quarrell for 
permission to use the X-rey equipment and Mr. M. 
Rudland for technical sasistance. 
J. EL ALLAN 
Department of Oral Pathology, 
The Univerarty, 
Sheffield 10. 
* Hodson, J. J., Netwre, 178, 261 (1955). 


Incidence of Abnormal Hamoglobins in 
Jamaica 


WIDESPREAD studies have been carned out in 
Africa concerning the inoidenoe of the abnormal 
hemoglobins S and O, showing a very different 
geographical distribution for these two!. 

From the sixteenth until the early nineteenth 
century the slave trade brought large numbers of 
Africans to the North American continent and to the 
Caribbean territories, where these Africans are still 
found in s relatively pure state. In the United States 
there have been several reports on the incidence of 
hemoglobins, S and O *; in the Caribbean only one 
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cent) 
(3-1 per oent) 
report on the incidence of sickling has appeared 


hitherto’. Further studies in this region were con- 
sidered to be impdrtant. This is the second report on 
work done in Jamaioa. This work will be extended 
to other islands in the Oaribbean. 

The people investigated were 1,018 pregnant women 
who attended the antenatal clinic of the University 
College Hospital. This group was selected because 
blood samples were taken routinely and it repr ted 
a random sample of the population around 
comprising about one-fifth of the total Jamaican 
population. All the blood samples were subjected 
to paper electrophoresis of hsmoglobin*. A sickling 
test was done on all specimens which gave an AS 
petiern. This test was positive in all cases, 
thereby excluding hæmoglobin D in our group. . 

The results are given in Table 1. A possible 
fallacy arising oub of studies on the distribution of 
genetic factors should be streased. When the inci- 
denoe of & given gene is low, for example, the O gene 
in my series, then quite erroneous results can be 
obtained when only small numbers are studied. For 
example, in the first 400 women investigated, I found 
19 with a O gene (4-7 per cent); in the last 400 I 
found only 7.(1:7 per cent). 

A correct evaluation of racial mixtures occurring 
in the group was impossible; but it seems likely 
that ib oonsiste of about 90 per cent pure Negro and 
10 per cent Negro mixed with White, Chinese and 
Indian. These percentages are based on the 1946 
census figures in Jamaioa. The gene frequencies 
given in Table 1 would therefore have been slightly 
higher had it been possible to select Negroes only. 

Accepting that the gene frequencies in Table 1 are 
correct for the population as a whole, then one would 
expect that, of every 1,000 children born, 8 would 
have true gickle-oell ansmia (genovype SS) and 1-6 
would have sickle-cell hæmoglobin O disease (geno- 
type SO). The incidence as it was found for the 

genotype SC(2) fita very well with the expected 


This suggesta that the mortality in this genotype 
18 not materially different from the mortality in the 
population as a whole. 

From our knowledge of the survival-rate in true 
sickle-cell -ansmmua® it is clear that one would 
to find in adults a much lower incidence than the 
calculated one in this condition. In addition, it is 
probable that if & woman with sickle-cell anemia 
reaches the age of reproduction she will be leas fertile 
or that very early abortion will ocour. The one case 
of true sickle-cell ansamia found in my series is re- 
markable in that she has had three healthy children 
in four pregnancies and is pregnant again. We could 
prove beyond any doubt that she has the genotype S.S 
from studies on her three children, seven siblings and 
both parents’. : 
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The other case of eleotrophoretically apparent 
Biokle-oell ansamia was found in fact to be 
for the S gene (from the father) and to have inherited 
from the mother a thalasssmnia-like gene which gave 
riso to fostal haamogiobin-levels of 24, 26 and 16 per 
cent respectively in her mother, her brother and one 
of her children’, The only other hemoglobin present 
in these three was hæmoglobin A. 

Another fact emerging from this study is that the 
average hæmoglobin-levels for the first three 
in Table 1 are identical. This is additional proof that 
the posseasion of the S trait or the O trait is no dis- 
advantage to & person so far as hæmoglobin. synthesis 
is concerned, even under the additional streas of 


pregnancy. 
I am very much indebted to Mise D. Watson for 
technical assistance. 


Department of Pathology, 
University College of the West Indies, 
Jamaica. June 7. 
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Specific DDT-Resistance in Houseflles 

Two strains of houseflies (Musca domestica L.) 
have been derived by selection for & number of 

i from a DDT-susceptible colony which 
igi from wild flies collected in 1939. The 
colony had been mass-reared in the laboratory for 
fourteen years without exposure to insecticides. 
Selection was by two different methods. One strain 
(D) was derived by incorporating DDT wettable 
powder in the larval medium at 80 p.p.m. DDT for 
the first three generations, 160 p.p.m. for generations . 
4-9, and 320 p.p.m. for all subsequent generations. 
The other strain (L) wae started ten generations later 
than D; it was selected on tbe beais of slow pre- 
adult development, that is by breeding only from 
flies emerging from the cultures towards the end of 
the emergence period, and ite breeding stock was not 
exposed to insecticides. Pimentel e£ al.1 had found 
that late-emerging flies were more tolerant of DDT 
than early emerging ones, and that, in four DDT- 
prolonged larval period. 

As selection proceeded, the susceptibility of the 
strains to DDT was determined periodically by 
dosage-mortality, testa in which batches of 40 flies 
of each sex, 5-6 days old, were dosed with six DDT- 
kerosene solutions applied by microburette" to their 
mesonote. ‘Dioxan’ was used as auxiliary solvent 
when . The volumes applied were of the 
order of 0-08 and 0-13 ul. for males and females 
respectively, with slight variations to compensate for 
differences in batch weights. Treated flies wero 
supplied with 10 per cent sucrose solution and held. 
at 25° 0. for mortality counts at 24 hr. after treat- 
ment. For compamson the unselected parent strain 
(U) was similarly tested. 

Both selected strains developed significant resist- 
anoe to DDT. After an initial rapid rise during the 
first four generations, resistance showed no further 
change of & major nature for thirty subsequent 
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generations, which it fluotuated within the 
ranges Rp = (15 + 5)Bg and Ezr = (11 + 8Jip, 
where Ry, Rp and Ry are the LDb50's for the 
respective strains. , 

In thirty succesive generations, strains D and U 
were compared with respect to the time from -ovi- 
position to maximum daily emergence of adults. No 
significant difference between the strains was found. 
A similar comparison of strains L and U, over six- 
teen ons, indicated that a selection had 
retarded 5 development by a significent mean 
amount of 1:6 days. 

Resistance in strain D was expected to be specific 
for the DDT type of insecticide, since DDT had been 
the sole selective agent. No evidence of increased 
tolerance to the BHO group of chlorinated hydro- 
carbons? was found in tests with y-BHO applied 
by the same topical dosing method, or to sodium 
arsenite fed in sucrose solution. Stram L, which 
had not been selected with DDT, was tested more 
extensively, and was found to be non-resistant to 
Y-BHO, allethrm, diazinon and sodium arsenite. 
(McKenzie and Hoskins‘ have also found a similar 
specific DDT-resistance in their substrains selected 
for late pupation.) The toxicity of DDT to the 
resistant strains was increased considerably by the 
synergistic action of DMO, this compound being 
much less toxic than DDT when applied alone*. The 
results (first part of Table 1) indicated that a similar 
type of speeifló DDT-resistanoe had developed in 
both selected strains. 

Sinoe DMO had been shown to inhibit the dehydro- 
ehlorination of DDT by resistant flies’, tho three 
strains were examined for the presence of DDT- 
dehydrochlorinase’. ^ Aoetone—ether powders were 
made from 10-gm. samples of 5—0 day old flies of 
each sex. The test flies of strain L were taken from 
the eighteenth generation, those of strain D from a 


each equivalent to 40 flies, were in- 
cubated under nitrogen with 400 pgm. of DDT 
(deposited on glass chips) in the presence of gluia- 
thione for 6 hr. at 87°C. Cyolohexane extractions 
were then carried out and the amounts of unchanged 
and dehydrochlormated DDT determined spectro- 
photometrically. Concurrently, the susceptibility of 
each strain to DDT was determined. In strain D, 
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flies grown in medium with and withous DDT were 
both tested. The LDb50's thus obtained are grouped 
with the enzyme test results in Table 1 (second part). 

In strain D the teet flies reared in DDT-medium 
showed normal resistance for this strain, but ex- 
clusion of DDT from the rearing medium resulted 
in a fall in resistance to the same level as that of 
strain L. Extracte of flies of both resistant strains 
showed signifloont enzyme activities of a simular 
order. the sexes, in both strains males 
were less resistant, bub showed higher enzyme 
activities than females—a non-conformity which 
remains As expected, enzyme activity 
in the DDT-susceptible strain U was insignificant. 
Since the selected strains developed similar enzyme 
activity and DDT-reeistance, although selected by 
different methods, it seems likely that enzymatic 
dehydrochlorination of DDT was the major factor 
in resistance. 

The occurrence of DDT-dehydrochlorinase and 
specrflo resistance to DDT in sirain L has some 
interesting implications. It establishes that 
duction of the enzyme is not necessarily depen 
on a stimulus from DDT im the environment, and it 
precludes any poembility that this type of resistance 
is due to a mutagenic action of DDT. The function 
or the. enin m Bice of econ Lr whl, had:never 
been expoeed to DDT is not known. 

Concerning the origin of resistanoe in tho two 
strains, the fact that on two occasions, ten generas- 
tions apart, resistance began to develop immediately 
selection was started suggests that the parent colony 
contained a self-propagating small proportion of 
abnormally DDT-resistant individuals already possess- 
ing the enzyme, and that this ion was in- 
creased by selection, either with DDT or for slow 
pre-adult development, until it constituted & majority 
in the resistant strains. If a functional relationship 
existe between DDT-resistance, due to the possession 
of the enzyme, and rate of pre-adult development, i$ 
is at present obscure, since the flies of one resistant 
strain (D) showed no sign of retarded development, 
while those of the other (L) were significantly slower 
in development. 

R. W. Kuga 
D. G. VHNABLBS 


Division of Entomology, 
Commonwealth Baientiflo and 
Canberra. 


W. J. RouLSrox 
H. J. SOHNITIERLING 


Veterinary Parasitology LEN 
Division of En 
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- Infectivity of Influenza Virus Filaments 


ALTHOUGH khe presence of filamentary forms in 

tions of influenza virus was first noted in 

1946 1, the finding remained one of academic interest 
until the demonstration by Chu, Dawson and Elford 
in 1049 * that recently isolated influenza A strains 
contain a high proportion of filaments. “These forms 
have since been shown to possess many of the 
biological characteristics of spherical influenza virus 
particles** ; but the question of the number of fila- 
mente needed to induce infection was not considered 
until recently. The main contribution in this direction 
has been the pioneer work of Donald and Isaace', who 
used quantitative counting techniques. They, how- 
ever, did not claim any differences in the relative 
infectivity of virus filaments and spheres. Valentine 
and Isaaca* have since suggested that, owing to the 
tendency of filaments to break up during adsorption 
on red cells, the actual counts of Donald and 
Isaacs’ are over-eatimates of the number of filamenta 
initially , and hence there is an moreased 
probability that filamenta are infectious. In con- 
nexion with nucleic acid studies on flamenta, we 
have used a stram of filamentary virus (Ryan) that 
has a mean ratio of 50 per cent egg infectivity dose/ 
agglutinating dose of the game order as that given 
by strains which exist almost exclusively as spheres. 
Using the counts of Donald and Isaacs’ with 
our 50 per cent egg infectivity dose/aggiutinatng 
dose value, it oan be calculated that, for this strain 
of virus, fewer filaments than spheres are necessary 
to induce infection in the embryonated egg. 

The A stram Ryan was isolated from the 1954 
influenza epidemic in Melbourne. It has been passaged 
sixteen times at limit dilution in eggs. Following 
inoculation of 0-05 ml. at a 10-* dilution into 10-day 
embryonated eggs, the allantoic fluid was harvested 
after 72 hr. incubation at 85? C.; the classical A 
strain PR8 was grown and all hamagglutmin and 
infectivity determinations carried out as described 
previously’. 


menta, the mean ratio (log,,) 50 per cent egg infectivity 
doee[agglutinating dose value for Ryan was 6:0 + 
0-5; im twelve experiments, for PR8, 6-0 + 0.8. 
The average proportion of filaments in Ryan allantoic 
fluid is 30 per cant; Md 
that of filamenta in A/Persian [2/62 * and upon 
fragmentation there is an increase in hemagglutinin. 
Donald and Isaace* have shown that the ratio (log) 
of particles to agglutinating dose for non-fllamentary 
strains is 7-2 + 0-18 (that is, 16 x 10* particles = 
1 agglutinating dose) while for a strain in which the 
proportion of spheres to filaments is approximately 
50:50, the ratio (log, is 6:64 0:08 (that is, 
4 x 10* particles = 1 inating dose). In the 
latter case, the contribution due to the spheres is 
2 x 10* particles, which is 4 of the agglutinating dose 
‘given above for PR8. Hence that due to the 2 x 10* 
filaments is } agglutinating doge. Thus in & preparas- 
tion containing filaments only, 2:8 x 10* units —1 
agglutmating dose. From this, it oan be calculated 
that in a preparation containing $0 per cent filamenta, 
6-1 x 10* particles = 1 agglutinating dose, that is, 
10&78, 

"The ratio (log,,) particles/agglutinating dose for 
PR8 = 17-3; for Ryan = 6-78. The ratio (logi) 
50 per cent egg infectivity dose/agglusmating dose 
for PR8 = 6-0; for Ryan = 0.0 Therefore, the 


v 
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ratio (log,,) particles/50 per cent egg infectivity dose 
for PR8 — 1-2; for Ryan = 0-78. The number of 
particles/50 per cent egg infectivity dose for PR8 = 
16; for Ryan = 6-1. e $ 

, Of this figure 6-1 for Ryan, 70 per oent or approx- 
imately four particles are spheres and contribute a 
quarter of the 50 per cant egg infectivity dose. There- 
fore, two or three filamenta are equivalent to one 50 
per cent infectivity dose. In view of the finding® +° 
that fllaments break down during manipulation, it ap- 
pears possible that one filamentary particle as present 
m ünharvested allantoic fluid may induce infection. 

This calculation assumes that the spheres present 
in Ryan preparations have the same relative in- 
fectivity aa PR8 spheres. Two observations support 
this. (1) The value of the ratio 50 per cent egg in- 
fectivity dose/agglutinating dose for spheres isolated 
by filtration from [Persian Gulf/2/52 was not . 
appreciably different from that of the allantoic fluid 
preparation’. (2) In three preparations the value 
of the ratio (log,,) 50 per cent egg infectivity 
dose/agglutinating dose of a strain of Ryan, derived 
from the parent strain by passage at low dilution 
and containing very few filamentat, ranged from 
6-2 to 5-9. 

The finding that considerably fewer fllamente than 
spheres are needed to induce infection has a number 
of important implications. These will be discussed 
in conjunction with the resulte of the nucleic acid 
studies in a paper to be published elsewhere. 

G. L. Apa 
Buvmursy T. Peary 
. MARGARHT EDNAY 
Walter and Eliza Hall Institute, a 
Melbourne. 
May 20. 
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Structure of Molluscan Tropomyosin 


CERTAIN mollusoan smooth muscles contain protein. 
filaments with a regular and characteristic fine 
structure! to which the name paramyosin has 
been given‘. Neither the chemical nature nor the 
function of these filaments is understood, and atten- 
tion is once more drawn +o these problems by the 
recent discovery in the same muscles of an asymmetric 
globulin" precipitating in the form of needle-shaped 
‘orystals’. This was found to have the amino-acid 
pattern of a tropomyosin, and the large amounts 
present in slow lamellibranch adductor muscles 
suggested that it might be responsible for the pare- 
myosin structure, an inference supported by some 
preliminary studies of the X-ray diffraction patterns. 
These ‘crystals’ have now been studied by electron 
microscopy. 

The protein was usually made from the white part of 
the adductor muscle of the oyster (Gryphaea ongulaia), 
bub similar resulta were obtained with the equivalent 
muscle of Pinna nobilis. Fresh muscles were homo- 
genized in 0:04 M potassium chloride buffered ab 
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pH 7-0 with 0-0067 M Sörensen phosphate buffer. 
Microscopic examination showed that the muscle 
fibres had been broken up and many paramyosin 
filaments released ; are visible in & 

contrast microscope with an objective of N.A. 1-3. 
The homogenate was wpahed twice in a large volume 
of the same weak potassium chloride solution to 
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suspended in 1:0 M 
potassium chloride buffered at pH. 7-0 with 0:0067 M 
Dion isl c and again centrifuged at 2,000g. 
The supernatant protein solution, which contained 

no visible filamenta, was dialysed’ against a series 
of potassium chloride solutions (0-75, 0-5, 0-3 and 
0-15 M), all of them buffered at pH 7-0 with 0-0067 M 
te buffer. The small amorphous precipitate 

which formed at 0:8u was removed. Needle-shaped 








1. Two 'erystals' ald side) of water-insoluble 
s n Wark Qu “Wilts MORE miele of the oyster 


Fig. 2 A paramyosin filament Isolated from the white adductor 
of the oyster 
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in each of these modified bands the dense material 
lies mainly next to the two lines thas demarcate it 
(Fig. 1). 

Tropomyosin needles with the simple pattern show 
a banding which very closaly resembles that of para- 
myosin filaments isolated from the same muscles and 
fixed and stained in the same way (Fig. 2). We find 
that the pattern of dote described m the original 
account? of paramyosin structure appears only when 
the fllamente are beginning to dissolve. 

The tropomyosin needles with the 725 A. period 
somewhat resemble 'paramyoein-long-speoing', the 
name given by Hodge’ to ‘crystals’ precipitated 
from solutions of structural proteins extracted from 
the adductor muscles of Venus mercenaria. However, 
Hodge used a different method to extract the protein 
and to precipitate it. 

At the molecular level, the tropomyosin of Pinna: 
nobilis has been studied by light-scattering, sedi- 
mentation, diffusion and viscosity methods. Theoret- 
ical considerations have led one of us (OC. M. K.)!* 
to propose that the protein is rod-like, of length 
1400 A. and only 19 A. in width. The length 18 thus 
twice that of the paramyoain period and equal to 
that of the 1400 A. band structure of Hodge's* aoid- 
reconstituted ‘paramyosin-long-speomg’ fibrils. For 
& molecular weight of 184,000, the protein is one of 
the most asymmetrical yet discovered, and probably 
exista for the greater part of ita length in the a-helical 
i of Pauling and Corey. 

The simples’ hypothesis to scoount for all the 
present findings is that paramyosin and water- 
msoluble tropomyosin are identical. The fact that 
the band patterns of the re-preorpiteted material are 
variable is not inoonsistent with this ion. 
A similar phenomenon is well known in the case of 
collagen where, according to Schmitt’, it is due to 
different modes of aggregation of the same maoro- 
molecules. 


Medioal Research Council 
Biophysics Research Unit, and 
Wheatetone Physics Laboratory, 
King’s College, 
London, W.C.2. 


Department of Biophysica, 
University College, 


H. E. Huxiay 


London, W.O.1. - 
K. Barzy 
C. M. Kay 
J. C. Rumaa 
Department of Biochemistry, 
University of Cambridge. 
Sept. 16. 
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Lethality for Guinea Pigs of Ultrasonic 
Extracts of Pasteurella pestis: its Relation- 
ship to Death of Guinea Pigs from Plague 


A PUZZLING featuré of studies on the basis of 
pathogenicity of Pasteurella pestis is the relationship 
of the behaviour of the so-called torm! in guinea 
pigs to infection in the same host. This toxin is 
lethal for mice but‘not for guinea pigs*5', although 
the two hoste are equally susceptible to plague^'. 
This anomaly led us to consider whether, in plague, 
guinea pigs are killed by & toxin different from that 

muoe, or whether the ‘toxin’ as previously 
isolated is a degraded form of a native toxin that 
kills both species. The results described below sup- 
port the latter view and give a reasonable explanation 
for the death of guinea pigs from plague. 

Our work had two main innovations : Se ese 
and its extracellular producta were obtained from 
infected guinea pigs and examined for any lethal 
component possibly absent from artifloial cultures as 
was the anthrax toxin’. (2) The extraction: of the 
organisms was milder and more complete than the 
saline extraction of acetane-dried o i Sor the 
autolysis of oell by prolonged moubationi 34s 
hitherto employed. 

Organiams were separated from the body fluids of 
guinea, pigs which died from infection with P. 
(strain L.97) by the methods described’ for the 
collection of Bacillus anthracis grown in vivo. 

The sterile filtered plasma from dying gumes pigs 
which contained 1—8 x 10° organisms per ml. 
had a small but variable toxicity for mice (LD50 > 
Iml; 0-1 ml given intravenously) and no detect- 
able toxicity for guinea pigs (10 ml. given intra- 
venously). For the following reasons, it was oon- 
cluded that no purely extracellular toxm was pro- 
duced in vico by P. pestis, and that the slight toxicity 
of the plasma resulted from the liberation of intra- 
cellular material. First, the toxicity was absent or 
minimal if the plasma collected from a dying animal 
was rapidly cooled and filtered. Secondly, there waa 
an. increase in toxicity if the unfiltered plasma was 
stored ab 0°. 

Attention was turned to the organiam as & source 
of toxin. Treatment with ultrasonic waves proved 
the most satisfactory method of breakdown. Organ- 
isms grown in vwo were in water (10!* per 
mL) and subjected to ultrasonic waves (Mullard 
Ultrasonic Generator, 2 megacycles per seo., 500 
watts) ab + 3° for lhr.; the organisms were mainly 
disintegrated and after oentrifugation the extract 
was filtered through ‘Millipore’. 

Several batches of ihe filtrate (1 ml = 1 x 1019 
organisms) had & mouse (20 gm.) LD50 of 1/800 ml. 
(given intravenously) and when 2,000, 4,000 and 
8,000 mouse L.D50 were injected intravenously into 
guineas, pigs (250 gm.) death-rates of 8/11, 8/10 and 5/5 
respectively were obtained. Hence, the LD50 for 
a guinea pig is about 3,000 times larger than that 
forthe mouse. On & body-weight basis, the resistance 
of a guinea pig to this toxio extract is about 250 
times that of a mouse. This ratio is far amaller than 
the 5,000 indicated from the figures quoted by 
Schar and Meyer‘ for their plague ‘toxin’ and that 
indicated by the statement of Sohar and Thal* that 
even in amounts of 800,000 mouse L.D50 the plague 
‘toxin’ never exerts a lethal effect on guinea pigs. 

It seems, therefore, that the same toxin oan be 
responsible for the death of guinea pigs and mice. 
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The species difference in susceptibility of 250-fold is 
of the same order as that obtained with some other 
toxins". In both mice and pigs the toxin 
acted quickly ; deaths coomied nail. eatin 18 he 
with olinical signs of shook and the presdrloe of exudate 
in the body cavities. Furthermore, the LD50 of our 
toxio extract for guineé pigs was obtained from 
approximately 4 x 101 organisms, which number is 
leas than the total P. pestis organiams (at least 
5-16 x 1019) present in & guinea pig (250 gm.) killed 


by plague. 
The properties of the toxic extract described above 


raise doubts as to whether the toxin as previously 
isolated is the true toxin of P: pestis. This ig under- 
lined by the finding that similar extracts have now 
been obtained from organisms grown tn viro. Thus, 
ultrasonic extracts of organisms obtained from 
shaken cultures (28°) of P. pestis (strain L.87) ma 
medrum similar +o that of Higuchi and Carlm™ 
(80 hr), and another medium used by Davies 
(40 hr.) killed, respectively, 2/4, 3/8, 1/1 and 2/8, 
3/12, 7/8 guinea pigs (250 gm.) when 2,000, 4,000 
and 8,000 mouse L.D50 were injected intravenously. 
It appears, therefore, that P. pes&s contains a toxic 
complex which hitherto has only been isolated in part 
due to deficiencies in previous methods of extraction. 
The continued use of ultrasonic waves to form 

more complete extracta of P. pesis than hitherto 
examined may well shed light on other chemical 
aspects of the pathogenicity and mmunity to plague. 
Already the technique has been the means of sep- 
arating P. pestis grown in vivo into two oonsbituenta, 
namely, the highly toxic soluble material which 
appears to contain very little protective antigen and 
& residue which readily immunixes guinea pigs. 

J. KEPP 

H. Burrg 

E. O. Ooaxiua 
Microbiological Research Establishment, 
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Enhancement of Mouse-virulence of 
Group A Streptococci 
Tas virulence of organisms can be enhanoed by 
a variety of substances, mainly of carbohydrate 
nature (see review by Olitzki?). Current interest 
centres on mucin, which was found by Smith and his 
oo-workerB'-* to owe ita activity to the synergio 
action of. three factors—viscosity, a particulate 
rendue and & heparin. The present communication 
shows that bacteriological peptone and some of ite 
hydrolysis products also have considerable virulence- 
activity 
a ues len obeerved that the minimal lethal dose 
(LD100) of group A s&reptoooooi injected intra- 
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saline: the reduction was of the order of & thousand 
times. The effect was -5beerved only when organisms 
and broth were both injected intraparitoneally. 

All experiments were.oarried out on W-Swiss mice 
weighing 25-85 gm. 18-hr. old broth cultures of 
mouse-pethogenio group A streptococci were used; 
all injections were made intra and the 
volume kept constans at 0-5 ml. The LD100 of the 
cultures in saline was 0-5 ml. of a 10-* suspension, 
the LD50, 0:5 ml. of a 10 suspension ; 0-5 ml. of a 
10-5 suspension was invariably non-lethal. Animals 
died within four days and group A streptococci were 
recovered from the heart blood. In control mice 


Viable counts’ of broth and saline suspensions 
yielded the same number of colonies suggesting that 
the reduction of ths minimal lethal dose was not due 
to the streptococai dying in saline. Evidence that 
a true Virulence-enhancing mechanism was involved 
was given by the fact that broth, mjected intra- 
peritoneally as much as 1 hr. after a non-lethal saline 
suspension of organisms (0-5 ml. of a 10-5 suspension), 
converted the non-lethal dose into an LD100. 

The constituents of the medium were next exam- 
ined. The medium consists of 2 per cent ‘Oxoid’ 
peptone, 0-8 per cent ‘Oxoid Lab. Lemoo’ broth 
powder, 0-2 per cent glucose, and 0-2 per cent 
sodium bicarbonate in distilled water; the 
glucose and bicarbonate were added to the auto- 
olaved basal medium. The peptone was found active, 
0-25 mgm. giving the effect ; 
other peptones—B.D.H., ‘Difco Bacto’ and. *Difeo 
Pro&eose'—vere equally active. ‘Lab. Lemoo' broth 
powder was also active, the activity corresponding 
roughly to the peptone content of the preparation 
as indicated by the makers. Glucose and sodium 
bicarbonate were inactive. 


Peptone, as the most active constituent of broth, . 


was further examined. I$ was hydrolysed for 24 hr. 
with oonstent-boiling h: ic acid. The total 
hydrolysate, after removal of acid and readjustment 
of pH to 7-4, was as effective in enhancing virulence 
as the original peptone. The hydrolysate, which 
contains an acid-insoluble fraction generally referred 
to ag humus, was then oen The supernatant 
showed only slight activity. Of 22 individual amino- 
acids examined only 4 were active, L- and p1-aspartio 
acid at 0:5 mgm. per mouse, L-lysine, DL-threonine 
and L-tryptophan at 5 mgm. On the other hand, 
the sodiment, when washed with saline and extracted 
into sodium bicarbonate, proved most active : weight 
for weight it was a hundred times more active than 
peptone. As little aa 2-5 ugm. reduced the LD100 
from 0-5 ml. of a 10-* dilution to 0-5 mL of a 10° 
dilution, 

2 J. CAMNRON 

Clinical Chemotherapeutio Research Unit 

of the Medical Research Council, 

Western Infirmary, Glasgow. July 5. 
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Duration of Spermatogenesis in the . 
Mouse 


A man in frequency of dominant lethal in matings 
at successive intervals during the first few weeks 
after irradiation of male mice has been observed by 
Brenneke! and Hertwig* for X-rays, and by Russell 
et al.’ for neutrons. Thos Bateman’s‘ results with 
exposure to 200 r. of X-rays’ confirm the earlier 
observations. Bateman’s‘ interpretation of his data 
and’ the + discussions by Auerbach’ and 
Birlin and Edwards‘ concern the determination of 
the stage in which ‘available at successive 
weeks were i i As emphasized by Auerbaoh', 
and now accepted by Bateman’, Bateman's reaulte* 
ee one eee ee ee 
mice and that had been partially ‘demon 
strated in the earlier work. However, in spite of 
the attention this subject now has received, several 
Liebe age ge a Ry earn ar og ears 
soap Sun Smad. 0d normal spermatogenesis 


* Hides à Bon Ubi sa aneaibtoisd foquenidy tats 
possibility of a bias in estimates of the duration of 
spermatogenesis obtained from irradiated material. 
A discusmon of this point is presented in my paper 
on the duration of spermatogenesis’, but does not 
appear in the advance abstract from which Sirin 
and Edwards‘ obtained my estimate of 34:5 days 
for the duration of i Birlin and. 
Edwards’ state that it is possible that this figure is 
"inereased by delay due to irradiation”. Auerbeoh* 
algo states that in Bateman’s experiment-with 200 r. 
“. .. spermatocytes are probably not killed— 

their development may be somowhat 
delayed. . both by other investiga- 
tors and by us indicate that doses as high as 1,000 r. 
have no effect on meiosis, or on spermio- 
genesis of cells irradiated as spermatids. Maturation 
of spermatids arising from cells irrudiated as spermato- 
cytes probably is retarded at high doses, but not 
by 100 r. Furthermore, we have found the timing, 
based on irradiations with 100 r., to be completely 
reliable in experimenta where doses ag low as 5 r. of 
gamma-rays from oobalt-00 have been used. We 
have concluded, therefore, that our estimate of 
34-5 days for the duration of spermatogenesis is not 
seriously biased. 


sperms On the basis of their morphology, 
theee cells huve been mistaken by various authors for 
type B spermatogonia and for type A spermatogonia. 
Yet in terms of both developmental potentlality and 
rediation response’, they are clearly primary sperm- 
atocytes. A further confusion, arising from term- 
inology, can be avoided if one retains the definition 


by Tobias" ag “. . . those cella which arise after the 
last mitotic division of spermatogonia and become 
transformed after the first meiotio division into 
secondary spermatocytes”. This restricts the term 
‘spermatogonia’ to cells capable of mitosis. 

It at fires appears aa if the estimate of the duration 
of spermatogenesis obtained! by labelling adenine 
with carbon-14 does not agree with our results based 
on irradiation with 100 r. The results are in agree- 
ment, however, if the proper correction is made for 


> "osi spermatog ia", : : 
by Sirlit and Edwards‘ simply as “early” meiotic 


uss, s 


- 


B NITORE COE "Orte- 
vant! oonoluded thái the -upteke' of- phosphate 
(labelled. with phosph6rus-82) occurs .primarily in 
. prpleptotene spermatocytes, and that setimates of the 
duration of sparmatogenesia.ohtained by this method 
must ‘be’ corrected to inolidés the time required for 

sly cune The photomicrographs 


prophase”, "early spermatids” and “free sperm in 
the tubules", are not- adequately defined, for in the 
mouse meiotio prophase requires 12} days, spermatid 
stages 94 days, and tho lagtifour stages. of spermio- 
genesis (easily confused with mature,sperm in routine 
staining) require 54 days for completion. Exact 
definition of cell stages, most easily obtained by use 
of periodic acid — Schiff staining, must be used in the 


labelled by adenine con- 
taining carbon-14, and inadequate definition of refer- 
ence pointe selected in stages of several days duration, 
. easily account for the fact that the second column 
in the table of Sirlin and Edwards‘ does not agree 
with our resulte. It is ap bd that correct inter- 
pretation of.the tracer teo teohnigue que would give botter 

nent 

The fret doluan of the table presented by Sirlin 
' and Edwards‘, which is based on an &dvanoe abstract 
of my results, also needs revision, because the relative 
frequency of tubule in the rat!* oanhot be 
applied to the mouse. Birtin and Edwards incorrectly 
state that Roosen-Runge and Giesel!' and Leblond 
and Olermonti “ . determined the relative dura- 
tions of the spermatoganio stages in the normal ret 
and mouse. . . ".' The quantitative results given by 
these authors are based exolusively on the ras. The 
only published results available on relative frequency 
of stages in the-cyole of the seminiferous epithelium 
‘of the mouse.&re grven in my recent paper*. The 
faot that the relative of tubule stages in 
the rat cannot be applied di to the mouse should 
have been apparent from an earlier publication", 
where it was shown that only twelve stages oan be 
identified in the mouse instead of fourteen as described 
for the rat. 

In order to clear up the confusion over estimation of 
duration, of stages in cell development, Table 1 was 
‘prepared from our results. The estimates were ob- 


Table 1. TIMING OY.CNLL DNYNLOPMEXT IK BENRMATOGENEETS OY 
DRY MUUEN (BLED ON RAFS. 8 AND D) 


wo 
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3 
39 4. 
31-0 
312 
375 
178:3 
21-4 
104 
10-4 
12291 
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‘baitie by ET tho aalit: PENE A of 
cell types préeent in each-of the twelve stages of the - 
oyole of the semniniferops epithelium? with & 
distribution based òn ~a sample of 3,000 Saige 
selected tubule cross-sections ‘of normal mioe*, . - 
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Wa wish to comment on Dr. Oakberg’s ortkicism 
of our communication’. We stated there that the 
transcription of frequency of tubule stages from rat 
to mouse could provide only "approximate intervals". 
However, when our communication was written, 
Oakberg’s paper on the timing of spermatogenic 
stages in the mouse! was not available to us, and we 
had: to extrapolate from the rat* on the assumption 
that spermatogenesis in these species waa similar: 
this we clearly stated!. We realized, therefore, that only 
"reasonable agreement" could be expected between 
the cytological and tracer results as we presented 
them, and that work similar to that of Ortavant in 
the ram“ gives a clearer indication of the duration of 
spermatogenesis’. Furthermore, Oakberg has ob- 
viously overlooked the assumption, based on the. 
work of Swift’, that we made in our calculations on 


spermatogenic of 84.5 days’, the 
values in the first oolumn of our Table-1 + should be 
inproasod hy oaa day fue ia B and resting 
spermatocytes, and decreased from 9 days to 8-2 days 
for leptotene (from the estimates of Leblond and 
Clermont! we previously used the equivalént of the 
maximum timing!) The latter correction will reduce . 


- the figures in the second column by 0.8 day: The `` 


first appearance of spermatids (early apor Tanen) 
which 1s the crucial one for determining the interval 
of transit through the vasa, and therefore for’ the 
sampling of the spermatogenio stages at insemin&- 
tion, remains 20 days as given. Our estimates! 
appear, therefore, to be ‘without serious error". If 
the stages responsible for oligospermia and aspermia 
are recalculated using the time ranges proposed by 
Oakberg the resulte remain identical with our 

calculations’. Furthermore, our Table 2 (of the 
approximate stages of spermatogenesis sampled in 
ejaculated spermatozoa) remains as given but for the 
substitution of spermatogonia A for mtermediate 


— 
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-spermatogonia ` "ai centre of seek 6: 
streased that these calculations are based. on the 
average rate of spermatogenesiàh! (see belaw).. 
"We would like to make two further remarks on 
Dr. Oakberg’s present conmaunication.. First, the 
tracer results are. not ‘quifé-in + with the 
cytological results as he claims. The front of labelled 
deoxyribonuoleio acid ahows & precedence of about 
four days, already apparent at the earliest spermatid 
stages and- preserved until- ejaculation, over the 
cytological” timing (unpublished work). The latter 
is an average timing whereas the tracer observations 
detest tho faster rate of development of oertain 
sperm&togenio cella. This situatión is evinced in the 
mixing of stages and in the character of the oyto- 
logical soores commented on by Cakberg! (p. 514). 
Lastly, we oan extend Oakberg’s statement that there 
is no delay during meiosis due to irradiation. The 
Interval from xygotene to ejaculation is not increased 
after 200 r. of X-rays (unpublished work). This also 
indicates that the vasa are not damaged by this dose, 
ab least so far as progression of spermatozoa is 
concerned, and that there is no significant vis a tergo 
from the testis. 

This work was financed by the British Empire 
Oenoer Campaign (J. L. 8.) and Agricultural Research 
Council (R. Q. E.). 
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R. Q. Epwarps* 
Institute of Animal Genetios, 
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Edinburgh 9 
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Primary Sex Ratio of Fowl 


Taa only information concernmg the primary sex 
ratio of birds, based on acceptable criteria, is to be 
found in & publication by Hays which relates to 
Rhode Island Red fowl!. Hays’s resulte give the 
sexes in the progenies of 89 hens which in the course 
of a ten-year period had shown 100 per cent fertility 
ED De e ee iy OE ee one 
the two-months hatching season of one of these years 
The 30 hens in question had a total of 931 cffspeing , 
61 chicks were lost before the sex could be ascer- 
tained ; the remaining 870 chicks, 432 were 
males and 488 were females. These resulta clearly 
pointed to equality of the sexes as determined at 
fertilization. Yet, Hays suggested (see below), that 
significant: differences may have existed between 
individual hens in the sex ratios of their 
I$ seemed desirable, therefore, to collect additional 
evidence bearing on both probleme, namely, the 
primary sex ratio and ite variance between groups 
of progenies. Such results are here ted for 
White Leghorn and for Black Minorca fowl The 
conditions laid down for inclusion of results in our 
tabulations were as follows: each hen must have 
laid a minimum of three eggs a week for at least 
three consecutive weeks; all of the eggs must have 
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been fertile and all must have survived 
the eighteanth day of incubation. Sex of the hatehed 
chicks and of the embryos that had died after the 
eighteenth day was ascertained by dissection. There 
were four pan matings of each of the two breeds. 
The sex ratio data, summarized by pens, are given 
in Tables 1 and 2. There were 65 progenies of White 
Leghorns with a total of 2,052 embryos and chicks. 
Among these were 1,051 males and 1,001 females 
or 51-2 + 1-12 per cant males. For Black Minorca 
fowl we had 58 progenies containing a total of 1,504 
embryos and -chicks ; these were 732 males 
and 772 females or 48-7 + 1-29 per cent males.’ Ti 
is clear that for both breeds, aa was true for the 
resulta on Rhode Island Red fowl obtained by Hays, 
the prinfary sex ratio does not deviate significantly 
from 

In the presentation of his results, Hays gave the 
ser records of the progenies of those eleven hens 
in which no chicks had been lost (his Table 2). 
Without analysing these results statistically, he oon- 
cluded “that great variability oocurs in-the primary 
sex ratio between different families”. - Hays oon- 
tinued: ‘This variability may be ultimately traced 
to gene differences. It is not at all unlikely that sex 
in domestic ‘chickens may depend upon many genes 
and that many of these are located in the autosomes’’. 
What is the evidence? We have determined for 
each of our eight pan i and also for the entire 
groups of White Leghorn and Black Minorca fowl, 
whether significant heterogeneity in the sex ratio of 
their progenies existed between hens. The valuee' 
for x*, degrees of freedom and probebility are sum- 
marized in Table 8. The resulte are entirely negative, 
that is, there is no evidenoe for or suggestion of 


Table 3. BiGXIFIQAXCm OF DEVIATIONS FROM EQUALITY OF THR TWO 
SIXES BETWEEN PEOGENKIBS OF INDIVIDUAL HEKE 
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heterogeneity. Included in Table 8 is alo a y’ 
analysis of the data presented by Hays in his Table 2, 
and this again failed to produce any proof for inde- 
pendent variation between hens in the sex ratio of 
their progenies. It may be concluded, therefore, from 
Hays’s resulta as well as from our own, that in fowl 
equal numbers of males and females are determined 
at fertilization. There is no evidence whatever for 
autosomal sex genes or for variations 
in mex ratio determined by such autosomal genes or 
by any other agency. Coles? has recently published 
resulta for a flock of White Leghorn fowl which, he 
believed, demonstrated a signifloant defloienoy of 
males in the primary sex ratio of the progenies. The 
statistical evaluation of his data was made on the un- 
proved assumption that embryonic mortality prior 
to the tenth day of incubation affects the two sexes 
in equal proportions. Moreover, the possible sig- 
nificance of solective mortality in unrecognized early 
stages of segmentation (likely to be classified as 
‘nfertile’) was not taken into account. But for a 
critical evaluation of the i sex ratio, data 
should not be accepted in which ‘infertility’ and early 
dera Ut play an unknown pert—unlem it can, 
indeed, be shown that on -the moet unfavourable 
assumption, namely, all unknowns being of the sex 
that is duficiens in numbers, the deviation of the 
primary sex ratio from equality remains significant. 
Weir? and MoWhirtert have published evidence 
suggesting that in mammals, with male hetero- 
gamety, the primary sex ratio can be modified by 
specific physiological conditions of the male parent 
(blood pH), and that these conditions can be affected 
by selection. In animals with female heterogamety, 
such as birds, it is leas hkely that similar attempts 
(though positive results by dietary means have been 
claimed’) will be successful ; not, in any event, with- 
out a corresponding loss in fecundity or ‘fertility’. 


i WALTHB LANDAUER 
University of Connecticut, 
Storrs, Conn. 
! Have, Y. A., Amer. Nat., 79, 184 (1045). _ 
1 Coles, E., Emp. J. Kap. Agric., 94, 167 (1060). 
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* MoWhlrter, K. G., Wature, 178, 870 (1956). 
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Alimentary Lipemla and Resistance to 
Altitude Anoxia 


SEVERAL recent clinical studies! have pointed out 
important relationships between alimentary lipemia 
and the function of the circulatory system after a 
single large fat meal. The occurrence of typical 
attacks of angina pectoris especially was observed st 
the peak of the serum opalescence, accompanied by 
ohanges in the eleotrocardiogram and balnstocardio- 
gram.  Áooording to various authors many factors 
participate in these disturbances: increased blood 
sedimentation-rate and viscosity, decreased fibrino- 
lysis, agglutination of erythrocytes in the blood 
vessels, and other factors. The possible effect of a 
relative lack of oxygen in the tissues when the organ- 
iam is suddenly overloaded with fat was not taken 
into account. Therefore an experimental study of 
the effect of alimentary lipsamia upon the resistance 
o£ the animal organism to laok of oxygen was under- 
taken, as the first step towards solving this problem. 

The experimenta were carried out on H-mioe of 
both sexes.  Hyperlipemia was produced by olive 
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7,500 8,500 9,500 11,500 
Altitude (m.) 
Wig. 1 
oil (0-4 mL/20 gm. body-weight) which waa given 


by maana Uf a Dein] gusts Sube: and the resistanoo 
of the animals to altitude anoxia was measured first 
by determining the mean lethal altitude’ and then 
by observing the average survival time at a constant 
simulated altitude. 

The mean lethal altitude was studied in three 
groupe of forty mice. Four hours after the administra- 
tion of fat, that is, at the time when the maximum 
lipwmia might be , small groups, with five in 
each, of oontrol and fat-treated animals were ex- 
posed to simulated altitude of 7,500 m.—11,000 m. 
The maximum altitude was reached in 1 min., held 
for another minute and then followed a gradual 
descent. The percentage mortality in the different 
altitudes was expressed according to Behrens, the 
significance between the mean lethal altitudas in the 
different groups being determined by means of a 
graphical modifloation of the probit analysis acoord- 
ing to Lichtfleld and Wilcoxon’. The difference of 
mean lethal altitude of the control group (C) and 
the fai-treated group is highly significant and 
amounts to about 1,500 m. 

There is no significant difference between the 
control (S), which received an isocalorio amount of 
starch by means of the gastric tube, when compared 
to the control (C). 

The average survival time at the constant altitudes 
of 11,000, 10,000 or 9,000 m. above see-level was 
determined by the lass breath (Fig. 2). At the 
altitude of 11,000 m., 4 hr. after consumption of the 
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olive oil it was 138-5 + 10-2 seo. (variation coefficient 
.T-5 per oent), in the oontrol group 245-0 +.7:3 sec. 
(variation ooeffoient 7:8 per oent), that is, 65 per 
cent longer than in the fat-treated group. The time 
of survival at the altitude of 10,000 m, agam 4 hr. 
after the^ingestion of fab, was 156-0 + ll seo. 
(variation coefficient 22.3 per cent); in the control 
group 272-8 + 30 seo. (variation coefficient 83-8 per 
cent), that ia, 60 per cent . The difference is 
highly significant at the 1 per cent level. The signiflo- 
ance of the difference of survival times disappears 
at an altitude of 9,500 m., 24 hr. after the administra- 
tion of oil or starch. ! 

The resulte presented in this report show a de- 
creased tolerance of anoxia in mioe 4 hr. after tho 
application of a single dose of olive oil. Further- 
more, they provide evidence for the participation of 
the above-mentioned relative hypoxia of the tissues 
after a single load of fat in the different unfavourable 
changes of the circulatory system due to an increased 
demand of oxygen in the tissues or due to an altered 
mechanism of oxygen The different 
factors are fully in further experiments 
which will be published in detail elsewhere. 

Bapkick MosnieHR 
EpuARD KUAN 
Institute of Human Nutrition, 
Budějovická 800, 
Praha XIV, Czechoslovakia. 
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Lævanforming Halophilic Bacteria 


Now-HALOPHILIO bacteria which are able to form 
lævan from sucrose have been deeoribed within several 
genera, for example, Baodius!, Pseudomonas and 
Xanthomonas’, Sitreptooocous*, Aerobacter*, as well as 
Corynebactersum'. However, levan-forming bacteria 
oocurring among the halophiles offer special interest 
, from the enxymological point of view and, in addition, 
are of considerable economic importance. 

Strains of bacteria which produce & viscous slime 
on nutrient agar contaming six per cent sucrose and 
'ropy' herrmg brine. These bacteria are non-spore- 
forming, non-motile, Gram-negative rods. They are 
obligate halophiles of the moderate type, showing 
maximal growth ab 1-2 M sodium chloride, within 
the temperature range 20—80* O., and around pH 7. 
Neither acid nor gas is formed from carbohydrates. 
The bacteria are aerobic, bus are able to grow under 
ansrobio conditions in the presence of nitrate which 
is reduced to nitrite and gas. Provisionally, they 
have been classified within the genus Aohromobacter. 

Neither lithium nor potassium oan, be substituted 


syn 
supplemented with thiamine. Glutamic and aspartic 
acids are utilized as sole sources of carbon, energy 
and nitrogen. In the presence of ammonium salte, 
pyruvic, citric, succinic, fumario and malio acids as 
well ag a-alanine support growth. No other amino- 
acid tested could be used as sole carbon source, in 
spite of the fact that the readily water-soluble amino- 
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acids are all oxidized rapidly by washed oells in the 
Warburg apparatus. None of the carbohydrates 
tested, for example, arabinose, xylose, glucoeo, 
mannose, fructose, sucrose, maltose, lao- 
tose, raffinose and starch, oan be used as carbon and 
energy source ; nor are these substances oxidized in 


‘the Warburg apparatus. Thus, these bacteria do not 


attack carbohydrates, with the one exception that 
sucrose is transformed to & aljme if the bacteria are 
at the same time provided with some source of 
carbon and energy which they oan utilize, for example, 
certain amino-acids, pyruvio acid, or intermediates 
of the trioarboxylio acid oyole. 

The slime formed from sucrose was precipitated by 
the addition of two volumes of 96 per cent ethanol. 
It was found to contain less than 0-05 per cent nitro- 
gen. After hydrolysis* by heating in 0-1 N oxalic 
acid for 45 minutes at 70° C., neutralization with 
calcium carbonate and centrifuging, the hydrolysate 
gave only one spot on the paper chromatogram. By 
means of its Ry value and colour reaction with 
naphthoresorcinol, this spot was identified as fructose. 
The resulta indicate that the slimo substance is a 
polysaccharide of the lævan type and the enzyme 
active in ite formation a lssvansucrase. 

For the study of the enzyme activity, acetone-dried 
preparations of the bacteria were used. The relative 
increase of viscosity, caused by the &oetone-dried 
cells in & solution containing 0-08 M sucrose, 8 per 
cent sodium chloride, and 0-1 M phosphate buffer, 
pH 7-0, was taken as a measure of tho enzyme 
activity. The lmvansucrase was found to be oonsti- 
tutive and bound to the cells, showing little or no 
activity in solutions without added sodium chloride, 
with maximal activity in the range 1-8 M. Very 
low activities were obtained when the bacteria were 
washed several times with lithium or potassium 
chloride solutions before the acetone treatment, and 
determinations of the activity were made in solutions 
containing either of these chlorides instead of sodium 
chloride. It appears that the levansucrase of these 
bacteria is specifically activated by sodium ions. 

Whereas non-halopbilio levan-forming bacteria 
form slime from raffnose as well as from sucrose, 
the bacteria studied in the present work are only 
able to use sucrose as substrate. Other sugars, added 
to the sucrose-containing solution, inhibit the slime 
formation to varying degrees, the strongest effect 
being obtained with lactose. 

Although the lsvansucrase is & constitutive enzyme, 
the growth conditions of the bacteria seam to affeos 
the amount of enzyme formed or its activity. From 
bacteria grown in aerated media or in the presence of 
nitrate, acetone-dried preparations of much higher 
limited oxygen supply. i 

A detailed repors of the results will be given else- 
GósrA LINDEBHRG* 

Swedish Instituto for Food 
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Respiratory Metabolism of Aerated Potato 
Disks i 


RusmanaH in several laboratories has clearly 
demonstrated that aerated potato disks develop an 
increased capacity for uptake of oxygen!-'. This 
additional respiratory capacity 18 not moreased by 
2,4-dmitrophenol’ and is relatively insensitive to 
inhibition by cyanide* and carbon monoxide*^*. How- 
ever, cyanide’, low temperature (0—5? C.)! or absence 
of oxygen at normal temperature? will prevent the 
development of the increased respiratory capacity. 

In view of these observations, 1t became of interest 
to us to learn whether the development of increased 
respiratory capacity requires the synthesis of new 
protein and whether the moreased oxygen uptake is 
coupled to phosphorylation to grve an moreased work 
capacaty. ln our expermmente (Table 1) the presence 
of the protein synthesis inhibitor, chloramphenicol, 
during the 24-hr. aeration of the potato disks pre- 
vented increase in respiratory capacity. Because the 
presence of chloramphenicol during the measurement 
of uptake of oxygen has little effect on the respiration 
of erther fresh or aerated disks, it can be concluded 
that protem syntheerm is a necessary part of the de- 
velopment of an moreased capacity for uptake of 











* Potato trem yy one tn the presenoe of 1 mgm./ml 

Bech Warburg flask contained: 0-01 M , PH 6-9, 500 
mgm. potato disks (1 em. x 1 mm), 8 x 1 hydrogen 
BORNE Dee IUE 

The phosphorylative capacity of the potato disks 
was measured by determining the extent of incor- 
poration of phosphorus-82 inbo organio phosphate 
esters during the measurement of uptake of oxygen. 
Resulty obtamed in this way indicate that the 
inorement of respiratory capacity is coupled to 
phosphorylation (Table 2). The inoorporation of 
phosphorus-32 into the aerated disks 1s not as sensitive 
to inhibition by cyanide as that of fresh diska. How- 
ever, the phosphorylation of aerated disks is in- 


Table 2. Mrrscr OF CYANIDE ON THR PHO*PHORYLAT.ON CAPAOTTI 
OF Freed AMD AERATED POTATO D.548 


Ineorporaíion of phospborus-32 into o e. (Per cent of 


total counts in the 






ted 
control | +HON | (per oent) 





(per oent) 











phorus-32 was conducted in a Wi 
of oxygen uptake. The flasks contained 


buffer, 600 mgm. (fresh we tato disks), 3 x 10 
n acide and 20 per cent tolam hydroxide in he contre 


flask 
messuremen Ol Af 
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hibited by the same levels of dinitrophenol required 
to inhibit the phosphorylation of fresh duaks. 

These results lead us to the conclusion that the 
increased respiration of aerated potato disks is 
mediated by enzymes which are synthesized during 
the aeration period. Further, it appears that this 
additional electron transport to oxygen is coupled to 
phosphorylation because the phosphorylation ob- 
served in a fixed incubation time is not senaitive to 
a level of cyanide sufficient to inhibit 64 per oent 
of the phosphorylation of fresh disks. If the addi- 
tional respiration were nob coupled to phoaphoryla- 
tion, then the phosphorylation after 24-hr. aeration 
should still be genaitive to cyanide mhibrtion. 

The resulta reported here can be accounted for 
by the hypothesis that cytochrome oxidase is a 
limiting fustor m the respiration of fresh potato 
disks; and that on aeration, there is & neb synthesis 
of an excess of cytochrome oxidase so that this 
oyanide-sensitive step is no longer hmiting. 

Nowa Caro 
Joy Marxs 
J. E. VARNAER 


Dept. of Agricultural Biochemistry, 

Ohio State Univeraity, 

Columbus 10. 
! Boehm, J., Bot. Z., 45, 671 (1887). 
* Rlohards, H. M., Ann. Bot., 10, 581 (1890). 
* Lusman, B. F., Bull. Torrey Bot. Club, 63, 420 (1936) 
* Bteward, Y. O., Protopiasma, 15, 407 (1931). 
^Behade, A., and Levy, IL, Arok. Bioohem., 90, 211 (1049). 
*Thimen, K., Yocum, O. B., and Haokett, D. P., Arek. Biochem. 
Biopkys., 53, 219 (1964). 

' Bharpensteen, Helen, Ph.D. Dissertation, 1958, Univ. of Michigan. 
* Hokett, D. P., Proc. dan. Soc, Piani Physic, EL, x! (1966). 
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lon Permeability of the Plasmalemma of the 
Plant Cell 

WALXNEB' has suggested that for Nitella there mw 

evidence for a layer on the outeide of the oytoplaam, 

a plasmalemma, which offers considerable reaistance 


‘to the passage of ions. In support of this suggestion 


he advances two pieces .of evidence—the bulk of the 
high do. resistance agroes the cytoplaamio layer 
from vacuole to outside solution of chloride lies in the 
cytoplasm and not in the tonoplast, and secondly, 
that the equilibrrum concentration of calorum ions in 
the cytoplasm caloulated from the potential difference 
is absurdly high. 

If the tonoplast is practically impermeable to 
cations, then the conductivity of the cytoplasm and 
tonoplast will depend on the concentration and 
mobility of anions 1n thege phases. If they are similar 
for both phases, then the bulk of the resistance will 
reside in the cytoplasm because of its much greater 
thickness. The average resistance of 6,000 ohm 
sq. om. with a thickness of 10u would be appropriate 
for a concentration of chlorine ion in the eytoplagm 
of 2-6 pequiv./l. This is the equilibrium concentration 
if the external solution has a concentration of 
1:5 mequiv./L and a potential difference relative 
to the cytoplasm of 160 mV. If the external cation 
were univalent then the concentration of noh- 
diffusible anion would be 0-87 equiv./l. The external 
concentration and thats of non-diffuaible anion 
would be smaller if the potential difference were leas. 
The concentrations used ranged from 0-05 to 1-0 
m.equiv., but the values for the potential difference 
with these solutions are not given. 
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The calculation of calcium ions in the cytoplasm 
is valid if the potential differenoe of — 160 mV. is 
the correct value for the cells in pond water (pot- 
&mium, 0-08; sodium, 0-5; and calcium, 0-5 
m.equiv.) and the estimation of oaloium refara to the 
free ion. It'is worth noting that Walker* reporta 
— 160 mV. for œls in volumes of 
0-0001 M potaasium chloride and —123 mV. when the 
concentration was changed to 0-001 M. Unfiltered 
pond water may oontain solid calcium carbonate. 
In any event the calculation, if based on firm i 
cannot tell us anything about mode of entrance of 
calcium, whether as ions or combined with carrier 
molecules, as Walker suggests; ib can only tell us 
whether or not the cytoplasm and external solution 
are in equilibrium as regards calcium. 

G. E. Baraas 

Botany School, " 

Cambridge. 
1 Walker, N. å., Nature, 180, 04 (1057). 
* Walker, N. A., Austral. J. Biol. Soil., 8, 476 (1085). 
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Control of Witchweed, Striga hermonthica 
Benth., in the Sudan Gezira 


Reoswr work! has shown that the phanerogamio 
Toot parasite Striga hermonthica Benth. (witchweed), 
which causes considerable crop losses to sorghum 
(Sorghum vulgare Pers.) in the Sudan and elsewhere, 
can be controlled by spraying the young crop with 
hormone woed-killera of 2,4-D type two to three weeks 
after sowing. Although such measures often result 
in substantial increases in yield, there are several 
difficulties which at present preclude their general 
adoption in the Budan Gerira. One is the extreme 
sensitivity of oertain crope, notably cotton, to even 
minute traces of hormone weed-killers, together with 
the fact that such spraying has to be carried out at 
about the time of cotton sowing in the Gesira. 
Furthermore, spraying must be carefully timed and 
performed to avoid injurmg the young sorghum 
plants, and involves the use of relatively costly and 
complicated spraying apparatus with which moeb 
Gexira cultivators are unfamiliar—the initial cost and 
subsequent maintenance of such apparatus discourage 
many cultivators from using this method of witch- 
weed control. 

An investigation of simpler methods of application 
was carried out on ridge-irrigated sorghum sown on 
July 14, 1956, in a plot with high natural witchweed 
infestation, and the resulta are given in Table 1. 


The fine spray was from a knapsack sprayer using: 


some 92 gallons of weed-kiler golutiorí per acre. 
Sprinkler application was from an ordinary watering- 
can with & rather coarse rose, using about 184 
gallons/acre. Jet application was from a watermg-oan 
delivermg a narrow jet of solution, the open end of 
the spouts being covered with a simple metal oap 
having a circular aperture, } in. in diameter. This 
adaptation worked efficiently, did nob become 
blocked and allowed application of the weed-killer 
solution at the rate of 46 gallons/acre. In all treat- 
mente except control, 1 lb. of 80 per cent 2,4-di- 
chlorophenoxyacetic acid per acre was applied on 
July 81, seventeen days after 

All ridge applications (2—5, 7-9) greatly reduced 
early witchweed attack but not so the two furrow 
applications (6, 10) ; two months after sowing, witch- 
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lardeb ^" 832-0]b. 


weed infections, as Judged by percentage infected 
plant holes, were about the same in all treatments. 
Yields of-grain varied considerably within replicates 


of the sss P QA 
birds dura-fnidge (Contarinia sorgMoola), and 

altho Eran &mepis with heavy early witchweed 
attack to-yield less grain, the differences were 
not quite significant at the P 0-05 level Thus in 


the ten control (untreated) replicates yields of grain 

from one to nearly six ardeb/acre, and plant 
holes infected by witchweed on September 5 ranged 
from 40-8-86-5 per cent. Analysis (see Table 2) of 
the results from these ten untreated replicates showed 
highly mgnificant negative correlations between yield 
(grain and straw) and the percentage of infected 
holes on August 22 and on September 5, but not at 
later dates, whan infection had increased to about 
the same level in all ten subplots. 


Table 2. Pome Ria TOR CURTFIGDUET (P 1D 1) ENTW ERE: FLOS OF 
GRAIN AND BTRAW AND as HOLEN ON AUGUST $2 


AND 

At P —0 05, t = 2-306 

At P = 001, t = 3-355 
Aug. T2: Grain yiad, r = — 0 844,0 = 5 280 
Straw yleid, r = — 0 825, ¢ = 4-128 
Bept. 5: Grain yield, r = — 0:748, t = 3 108 
Straw yield, r = — 0-897, t = 5-740 


Straw yields were more oonsistent and were 
signifloantly increased by all treatmenta except the 
two furrow applications. Ridge application from 
watering-oan, whether by or jet, waa aa 
effective as spraying, and this method of application 
should reduce the cost and increase the simplicity 
of witchweed control. Jet application of the weed- 
killer solution would also leasen the danger of spray 
drift to nearby crops. 

This control method delays witchweed attack by 
destroying the first flush of i Striga 
seedlings, but the weed-killer does not persist in the 
soil sufficiently long to destroy seedlings appearing 
later ; that is to Bay, it reduces but doos not eliminate 
the parasite. It is hoped to investigate whether pre- 
sowing application of persistent non-hormone weed- 
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8. A. J. Tarr" 
Botany and Plani Pathology Section, 
Gezira Research Farm, 
Wad Medani, Sudan. 
May 11. 


* Present address: Botany Department, Untversity of Exeter 
‘Jones, K. W., Empire J. Emp. Agrio., 90, 06 (1952). 


‘Compensatory Hyper-regeneration’ In 
the Antennz of Hemiptera 


It has been observed by several authors! that 
&nténnm of various i especially i 


ted evidence’ indicating that such cases 


..-7in the Pentatomid bug Raphigaster nebulosa must be 


due to an incomplete regeneration after the Joss of a 
normal antenna during nymphal stages, so far 
a : l evi : 


segments the regenerates had always one -segment 
leas than the antenna. If three segments 
were regenerave had only two in 
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size dimensions of the regenerated antennal segments 
offers itself, since it is known that in various post- 
embryonio developmental stages of insects chromo- 


in somatic cells 


some duplications occur 
without nuclear and this phenomenon, 


termed endomitosis, is particularily widespread in 
Hemiptera’. It seems that many organs of these 
hemimetebolous insects grow from nymphal instar 


to nymphal instar not by a multiplication of the 
number of the constituent cells but by a 

increase in the size of the cells, due to repeated endo- 
mitotic polyploidization of the nuclei. 






O. M. John and B. Spar- 
all somatic tissues of 
undergo progressive polyploidization dur- 
ing nymphal stages. Lt is therefore almost certain that 
the cells which form the regeneration blastema on 


the stump of an amputated antenna have a higher 
number of chromosome complementa (and are con-. 


as well as in order to check-this tentative explanation 


-` 


-—- 
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of the 'oompensatory hyperregeneration’ of Hemi- 
pberan antennm, are in progress. 
» i ALEXANDER WOLSEY 
Biological Laboratory, 
Fordham University, 
New York 58. 
June 14. 


!Haak!, T., Keisokr. . Insekisnbiol., 90, 1 (1025). Mier, G., 
inl, 1, 51 ios 


* Wolaky, À., RAE Unei. Biol. Ferschgsinsgt., 10, 130 (1033). 
eerie 24 A. F.. American Naturalist, 76, 117 d Blakeslee, 
AF and Avery, A G., J. Hered., 88, 803 (1637) 


D de, Anat 1 ; 
* Berger, C une ER cie. 0999; Oernegie Ins. 
"debi, da Maturwise., 86, 7132 (1930) ; Chromosome, 1, 1 (1980). 


Linn Distribution in Streams and 
Rivers 


Ir has long been known thas there is a close relation 
between i ts of rivers and their living popula- 
tioni. accounts have stressed the way in 
which these populations (especially fish) tend to move 
up or down a river, depending on ita water-level and 
rate of flow. I have noticed that lampreys and 
their larvw do not seam to do this. Apart from those 
instances where, during severe drought or drought 
followed by fl ammocoete beds dry out or are 
washed away, such and the ammocostes in them 
usually remain where they are whatever the state 
of the river. 

My own observations’ point to two ‘conclusions. 
(1) The building up of an ammoooete bed is a function 
of the gradient of @ river and, once made, the bed 
in water-level and flow 


in fact not in the ecological environment of the 
main stream but in a micro-environment of their 


gradient exoeeds 10 ft. 
ut) ae igi ade 
of lampreys, particularly the brook lamprey (Lampeira 
planert Bloch), which I have collected over a number 
of years indicate a broad correlation between distribu- 
tion of lampreys and gradients of stream of between 

10 ft. per mile and 80 ft. per mile. In addition, 
however, I have found certain regular variations 
within these limite which require further investiga- 
tion. 

It is the purpose of this communication to seek 
the help of all those who know of stream or river 
localities in which occur, so as $o increase 
the amount of information to a level where i$ oan bo 
analysed statistically. 

The information sought is as follows: (1) Any evi- 
So ee ee 
or ammoooetee of any species in & 
or river. (3) Idendifisation of the sposica, #f possible, 
(3) An accurate description, preferably by map 
reference, of the locality. In Britain, l-in. Ordnance 
Survey (and edition) is sufficient. (4) Date on which 
specimen was observed. (5) Any weather observation 
made at the time. 

I shall be grateful to receive even single records. 
Such information from any part of the world will 
be of value as I have access to large-scale maps here 


- 
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in London which will enable me to determine the 
general geographical features of any locality. 
E. W. BAxTrER 


1 Kofoid, H. O., Bwl. IU. Led. Nat. Hwt., 6, 96 (1903). 
*Perotval, HL, and Whitehead, H., J. Bool, 17, 28% (1020). 

3 Nikolski, G. V., J. Anton. Bool, 8, 266 (1933). 

t Leger, L., Trav, Leb. Hydrobiol. Piscwult. Grenoble, 37-40, 45 (1048). 
' Huet, M., Sokweu. X. Hydrol, Basel, 11, 931 (1949). 

* Baxter, H. W., Ph.D thesis, University of London, 1964. 

* Allee, WF. O., æ al., "Prtnoiples of Animal oology” (Saunders, 


Occurrence of Elminius modestus Darwin 
in Ireland 

Tum appearance, and subsequent spread, of the 
Australasian barnacle Himénéus modestus Darwin in 
British and north European waters is well known! ; 
but, hitherto, ib has not been recorded in Ireland. 
On ‘September 12, six small specimens of B. 
modestus were found at Tralispean and on 

15, four more were discovered on the east side of the 
Ooosh, near Ine in south-west County Cork’. 
Both are sheltered localities. The specimens were 
found near low water, and the carino-rostral diameter 


of the largest specimen was 5 mm. 
An immediate study of the general distribution of 


B. modestus in should establish its point of 
entry. zu UE a 
Bee 5s " D. M. Baand 
: Department of Zoology, 
University of Bristol. 
Oct. 15. 
X. W. H., Nature, 159, 501 (194 H. G., Nature, 
arr AT Er up 7b Ld ( 
Gerh Y. H^ Nature, 178 TO it ra {ia 
(1948). Bishop, M. W. EL, Natwre, 187, 581 Gey 


4038 . 
* Renogf, L. P. W., J. Ecol., 19, 410 (1931). 


Some Further Visual Phenomena 
associated with Regular Patterned 
Stimulation 
In a recent article: I described some striking 
effects of visual stimulation by regular patterns. The 
principal feature of these is the appearance of what 
may be called a ‘complementary pattern’ the main 
outlines of which run roughly at right-angles to those 
of the stimulus-pattem. A ‘ray’ pattern of radial 
lines, for example, produces an after-impreasion of 
wavy lines moving in concentric circles; a pattern 
of concentric circles produces an after-image of wavy 
radial streamers. These complementary patterns may 
also be evoked continuously in stroboscopic light, 

or in a background of visual ‘noise’ (on a 

screen) viewed through & transparency of the stimulus 
pattern. 

. Since the article was written a number of related 
effects have been discovered, two of which appear 
to be of special interest. The first is observed when 
& source of visual ‘noise’ is presented after a ten- 
second of the stimulus pattern in normal 
light. The spots of light on the screen, which normally 
suggest ‘an incoherent ‘Brownian motion’, are for a 
a few seconds organized into a vigorous scurry of 
apparent movement roughly along the lines of the 
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complementary pattern. This after-effecb shows 
little transfer (when the stimulus is presented to one 
eye and the screen is viewed afterwards by the other). 
It has been found, however, that if one eye views 
the stimulus pattern and the other simultaneously 
views the screen, some similar but less-violent motion 
of the spots on the screen can be seen continuously. 
It has bean found that this phenomenon, as well 
as those described earlier, w unaffected when the 
stimulus presented is stabilized agamsb eye-move- 
ment. This has been-done by mounting a photo- 
graphio reduction of the pattern on a stalk 1-5 om. 
long attached to a contact lens of + 60 dioptres power. 
(A similar method of stabilization has been used inde- 
pendently by Prof. R. W. Ditehburn of Reading in 
another connexion communication).) The 
stimulus-pattern ‘fades’ irregularly, as expected, 
but even when it has faded the other eye can detect 
the complementary motion in the spote of ‘noise’ 
on the screen. 
This evidence of limited transfer complicates an 
already puzzling picture, and suggests that in these 
we may be dealing not with & angle 
localized activity bub with an activity to be expected 
in the highly interconnected visual network at 
several, if not all, levels from retina to cortex. 
The second effect to be reported is seen with a 
stimulus pattern consisting of concentric rings of 
increasing thickness. (Fig. 1). Viewed mbnooularly 
in bright light, this evokes a radial complementary 
image which is seen in apparent rivalry with it. If 
now the stimulus pattern-is moved slightly towards 
or-away from the subject, the complementary image 
is observed to contract or expand rapidly, providing 
a strikingly sensitive indication of motion m depth. 
The apparent inference is that the elementa the 
activity of which gerterates the complementary image 
are highly sensitive to the spacing of the stimulus- 
contours. The exaggerated sensitivity of the com- 
plementary image could then have somewhat the 
same explanation as the great sensitivity of moiré 
patterns to relative movement. An important 
observation, however, is that the phenomenon does 
not require central fixation. The pattern may be 
freely explored with eye-movemente without dis- 
ruption of the complementary image. Any explana- 
tion based only on the central symmetry of the 
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mal receptor-pattern would: thus seam to be ruled 
out. 

3 D. M. MacKay 
Department of Physics, ` , 

King’s College, 

London, W.C.2. 

Oct. 12. 


1 MacKay, D. M., Natura, 180, 849 (1957). 


Lord Cherwell 

Tree 18 little that need be added to the excellent 
obituary notice of Lord Cherwell in Nature of 
September 21, p. 579, but I should like to comment 
on the reference to the work in the Clarendon 
Laboratories in the ‘twenties. It is-true that the 
work was diverse, but any one of the problems being 
studied might have flared up into a whole school of 
research, which is indeed what many of them have 
since done. y 

Griffith was calculating the electrical conductivity 
due to electrons and ionized moleoules in the upper 
atmosphere, which might very well have led to the 
work now associated with Appleton’s name; Collie 
was trying to fix Wilson cloud-chamber tracks in 
galatine, anticipating Powell's work at Bristol ; I was 
working on the coherence of radiation at different 
parte of the wave-front, which is now being investi- 
gated by Hanbury-Brown and others. One day 
Lindemann asked me to apply thermodynamical 
theorems to chemioal reactions at extremely high 
temperatures, beyond anything then known on Earth. 


.The application to stellar constitution and nuclear 


explosions would have followed. 

Lindemann’s uncanny foresight revealed to him 
the importance of the solution of these problems ; 
but, being himself outstandingly adept with his hands, 
he was apt to suggest i which demanded 
& technique difficult of attainment. In consequence 
many of the workers became involved in attempts to 
construct new types of delicate apparatus, and the 
solution of the main problem waa indefinitely delayed. 

M t ut E R. OALVHRT 

North Point, -. v 

Church Hill, * «^ 
Merstham, Surrey. ] 
Oot. 8. ` 


Museums in Britain 


‘Tow article in Nature of October 19, p. 769, on 
this subject reported that several museums must 
close unless financial sistance is rapidly forth- 
coming. The Government at present considers that 
financial aid is & locel matter. The Royal Institution 
of South Wales (founded 1835) m Swansea is in a 
similar ion to some of the museums mentioned, 
but fortunately local industry has oome to it& support. 
An industrial section is being formed within this 
Museum, members of the local University College 
are co-operating, and funds have been provided by 
industry to prevent closure. 

5 R. B. BoUTHALL 
(Ohairman) 
Hvas O'Nxumn 
(Secretary) 
Industrial Museum of South Wales, Ltd., cl 
The Royal Institution, 
Swansea. » 
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FORTHCOMING EVENTS 


(Meetings marked with an asisrizh * are open to the public) 
Monday, November 25 


OAL BOOTY (at 1 K 
—Mr. B ensell Prothero. ‘ 


BOTAL G Gore, London 
SW) at 8 at 5 elnrioh Barth and 
Urat EE. ORO un e TERNI. Honda Duo 
Lond W .m.—. arris : 
eo a Gaetan s Y T ectures on December 2 and 9.) 
DEMEN BOOIETY FOR THE HISTORY OF BOINNON (in the Oouncil 
Room of the Science Museum, Exhibition Road, South Kennngton, 
London, 8.W 7), at 5.30 m —Air IB Hopley : 
Experiments on Colour on" 
IxSTITUTION OF beepers Bxamwamas 
MUNICATION BEOTION (a$ Bavoy Place, London, W.0.2), at 5.80 p.m.— 
Informal blems of Sound and Television Broadcasting 
Ooversge". Talk by by in a. renis 
UxrvERATTY oF LOXDON (in the Assembly Hall, Institute ot Ed Edua: 
tion, Malet Street, London, W 0.1), at 5.80 Pd —ìir. N. J. Yes: 
“Geogra AR r (Last Um ‘series DER Ne *Oontemporary SM 
on ethod 


RADIO AND TELEOOM- 


Tuesday, November 26 
lxmrrtUTIOM oF CHEMICAL EXGIXENRS (joint meeting with the 
Low TXEuPERATURE GROUP of the Cal BOCINTY, at the Royal 
Institution, Albemarle Street, London, W.1), at 9.80 am.—Joint 
on “Recent Developments in Industrial Low Temperature 
on". 


S t tt tain. n pened b Mr. H. G. Nelson, Aon Br William 
Tient n Grea ie 
Farren, F.R.B, [ei Bomal 


AL METEO SocrTY (in the Conference 
Habt El) at, 5.80 p.n.— Mr H. H. Lamb: rae 
in fn the Poler Tee glass’ (Popular for Bixth-form Scholars). 


UxrvaaEK TY OF LONDOX (at the London School of Hygiene and 


Tro AMeitcine, e TA Btreet, enden. CER E 
t Dr. G n Bensory M Er on 
c ue nue Instore On ERA Baentlho Basis of Medicine" 


organized by the British Postgraduate Medical Feleration. Further 
Jodie on Movember #8, December 3 and 5.) 


Wednesday, November 27 


or LONDO UNTOS BLANCH 
ih s Fecha Lecture Theatre of the Royal Institution 21 Albemarle Street, 
Condon, WN, at 8 W.1), at 2 30 D pa ape on “The Design of Physics 


GIOLOGI ois Boomer 0 or | Loxpox (at Burlington H Picadilly, 
London, W.1), at 8 8. t abd Mr, O. D. G, Black; 
“The Nature of the roble Gels and Apsomzod Hooks of Bout. 
West ador” Dr . P. L. Walker: ‘The Voloanie Geology of 
the , Eastern Toeland’’. 

Barm Fides or Banio Engmans (at the London School 
of Hygiene and ‘Tropical Medicine., Keppel treet, Gower Street, 
London, W.C.1), at 6 p m.—Annual “General Meeting. 7.15 p.m.— 
Dr. A van Weel: ‘ on Standards and Signal on in 
Television and oirr Oommunicatlon Byitems". 


INSTITUTION MECHANICAL XEXGIXEERS, APPLIED JINCHANIOS 
GxoU? (at 1 Birdcage Walk, Westminster, London, B. W.1),&t 6.45 p.m 
—Discusslon on ting Fague”. 

ROYAL IMSTITUTR OT CHEMISTRY, LONDON SECTION (joint meeting 
ru Hs Bud Earr COLLEGE OF TEOHNOLOGY OHNMIOAL 
the Bouth-West Eaeex of , Forest 


ond, Lindon M ITI T DE 3, W. Rodger “The 
Tinton, Bt um and Zirconrum" 


BRITISH PSYCHOLOGICAL BOCIETY, MEDICAL SECTION (at the Medical 
Sodety of London, 11 Chandos Blreet, Ca Cavendish London, 
W.1), at 7.30 p.m.—Praf. Michael Polan: “The Btructure of the 

Nol 

AL SOCIETY OF IDIOZIE (in Barnes Hall, 1 Wimpole 
Susei, London, W1), ei 8 pam. celari aras OBL, Ý R8.: ° 
Analyuis of the Nervous System™ (F Sherrington Memorial Lecture). 


Miles November 27—Thursday, November 28 


(at the Institution of Civil Martes d cue Great 
Gem Steet, London, va 1), at 10 a.m, daily—8eoond Oonferenoe 


Thursday, November 28 


University OF LONDON (in the W: ee Institute Lecture 
Theatre, Bt. Mary's Hospital Medical 
ed ab 5 put rura Mayer (Bordeaux) : ta cal Faotors 


Implantation of the 
PETER or BLROTRICAL a (at Bavor Dems London 
W. Tis Digital 5.30 p m.—Ar W. S npor na Tacos pi, Oldfield: 
tal Oomputer applied to the Power Trans- 
fme 

Tiy Gol ow Street, rete w.a 3 b 5.50 
er n a p.m.— 
The Right H: Lord Cohen of Birkenhead: “home Refections 
Animal (Trrenty-sixth Btephen Paget Memorial 
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UxXivERETTY OF TOROS. i-es ni Tondon Sehool of Hygiene and 

cal Medicine YEP! ower Street, London, W.C 1) 

at 6.30 p m.—Dr E. A eror KT Problems Associated 
with Dr (Thi 


leotures on eph Basis o Med Mediae" érganizod by tho British 
Eostgraduats Medios] Federation. Further 1 on December 3 


INSTITUTION oF ADUBOHANICAL HXGINXERS, GRADUATES’ SECTION 
(at: Ec es Pee Westminster London, 8.W.1), e EN 

. R. R. “Some Aspects of Hinkley’ Point 

IxFrrrUTIOM OF KLECTRONIOS (In the Assembly Hall of y Univer- 
sity of London Institute of Education, Malet Street, London, W.0.1) 


at 6.30 p.m.—Mr. O. Brown: ‘The Fidelity’ Reproduction 
Sound" ture- on) 


Friday, November 29 


Royal Socury (at Burlington House, Pioadilh London, W 1) 
at 10 80 PUNE pie E on "Observations of th Artficaal 
X Barelis and their Analysis", opened by Prof. H. B. W. Mawoy, 


DA. VERON Socnmrr, I*puBPTRLL Sroriox (in the 


Payohology Bukbeck College Alalot Btreet on 
W. ario ae b A Dale. Fault-finding : Bomo Recent 
Research”. 


INSTITUTION OY ALBOHAMICAL EÉXGIXEN2S (in oonjunotion with the 
INDUSTRIAL ADMIKINTRATIOK AND EXGLIXNNRING PXODUOT OX GROUP, 
atl Bice, Mr Walk, Weatmirste, London 8.W.1), at 6 p.m.—Ar. 
J. L. Rice, Mr. E. W. Buddle and Mr. P. A Humell: ' Recon! Develop: 
ments in Manufacture of Castings”. 

ee F COSMETIO OHIMIBTS OF GREAT BRITAIN (at the Royal 
Bonety of kets John Adam Btreet, Adelphi, London, W.C 2), at 
7,80 pm.—Dr. V. R. Wheatley “ wiry and Biochemustry of 


Royal INSTITUTION (af 21 Albemarle Btieet, London, W.1), as 
9 p.m,—Dr Willam Byer Bristowe: “A Smother of Spiders". 


Saturday, November 30 


BOTANICAL: SOCIETY OF THE BRITISH ISLES (in the Lecture Hall 
of the British àÀAluseum (Natural History), Cromwell Road, London, 
B. W.7), from 2 30 to 5.30 p.m.— Annual bition Meeting. 


ROTAL SOamrr (at etu Pt Piocadilly, London, W.1), 
at 2.80 | p.m,—Anntivermary- 


ne 


- APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ABMINPTAWT (preferably with a good solentiflo education) IN 
BCINNOR "DEPARTMENT, London Headquarters, for org clie 


Information duti-s—' wir aaoting Pa Oh orante 23° ON 


65 Device Street, Tondon, W.1, 
ua 8.18 S (Rovomber, 30) 


AsSITANT (Grade B 
wich Polyteahn!ec, 

ASSISTANT Grade B (honours graduate), m PHYsIcs 
at ton Technical The Director of Education ae 
Bd on Oommittes, 54 id Steine, Brighton 1 (November P 

LREOTURER IX THEORETICAL PAYAIOS—Tho trar, King's Col 
(Univerity of London), Strand, London, W.C 2 (Novem 

LEOTURER or ASSISTANT LECTURER IN APPLIED 
The Registrar, The Unrvermty, Sheffield (November 30). 

M rubis (preferably ma Industral and/or 


Y: Assistayt (Grade B) of BIOLOGY 
mates Grade D) rx Ts Mato TION The Prinelyal, Notting- 
ham and District College, Shakespeare Street, Nottingham 
(November 80) 


(with an Interest In electronics Aad preferably know 
TRE Rogue Tho Manchester i Se are oy 
*. o enoe and Teohnology, 
M KE ovember 30). bad 


PNE t^ wark at Dunbolme Field Station, Linooln, 
ga fagns and yi rus of sugar beet —Tbhe Secretary Rotham- 
sted Hxperimental Station, Harpenden, abr (November Seite 
BERMIOR LABORATORY TBGHNIOIAX FOR SCONCE DEPARTMENT 
having chemistry, phywios and biology laboratories and general and 
‘The Pad ton Technical 


posent, London. W.9 
at the University of 


IN PSYCHOLOGY 
Australla—The on of vote of t the 
Commonwealth, 36 Gordon Bquare, London, W 


ber 13). 

RESHAROH ASSISTANT ine cen fu ma a 
suitable experience [n biochemistry and microbio 
Seite ie Ee ie cee € of work on 1numuno- 
aril —The Registrar, The U; verity, Manchester 13 (Deoem- 


BOnewTIFIO OFFICER (with a first- or second-class honours degree 
In ehemisiry or agri Leh epee dert Pese rea field 
rap ip laboratory work on fe and soi] fertility ET 
(Ref. A"): RXPERUDOEWTAL 


ovember 
rith 
O 1 (Australia, Deonm- 


nate d 


) TA THR D 


(m gren reli experience some branch of valve, 
transistor or cirouit electronics, or in solid state physica, and erably 
teaching experience) IN THR DXPAETMENT OF HEROTRORID Hecinere 


oe 


DIR rug ee arsons OT Borary—The Registrar, 
Unversity College of Wales, Aberystwyth 


REPORTS and other PUBLICATIONS 
(not included in the monthly Books Supplement) 
*,^ — Great Britain and Ireland 


Rescate Bielon Due ion n A D e e 
fies 


General Hlectrio Oo., Ltd.’ Atomic Power Achisvements. vp ds. 
The ME Si General 


LM Ca Se 
6th, 195 
Oor Tad. "1189 
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ING— The Untverstty College of North . MI 
Waka, Bangor, North Walea EUN in È Ho. IN Fiar Variety Trials. Pp. 6. dec he ie mire. eede 
Imperial College of Belonoe and london, 8.9? (Decem: Toore $: E 
: did British Internal ‘Research Association, 
Or E oF tensble af Bedford College -—The Academie pril Sones 
Registrar, University of London, Senate “House, London, W.O.l rw But Tus eraat to Born A uy 
(December i 7. 
Restart OFFRIR (with si least a university in Bel Prooeedings of Raval Dublin Boalet . volar athe 
scienco with physios or as & major subject, or In No. 13 Q4 May, 1967): 4 . By 
or equivalent ons a à LA atte. 30a es Ag M 
0.8.1-B.0., rice] Btandards : Sydney, Australia, to bounty r Part or rs Meets 
and to^develop ques E E 11-13. Mo. 16 J ERAN Eee be reat 
eres at Robert 825-330. 1s. Moonomlo Fro- 
Officer, Anstrallan Serentifio Ofhoe, ceedings of the Dublin Boolety, Vol. 4 No. 9 June, 106 
Afros House, y, W.0.2, quoting Appointment Mo. Gropegetion on of -Free Stocks of Strawberry » 
Fides ) of a British University or anti: Rese ete Mary Fp. 7o-€2-+plate 15, 3s. 
lent qualifioatians and experiance iy Parmo at (he Unirendey of ety, 1067.) [180 
' December 31). i ; PM f - Other Countries ~- 
LECTURER Ov EDUCATION at the U: ty of Tasmania, Australia Bnomen Geodeettischen Lcx JURE: Yeróffentllahungen 
—The » of Unrverxitaes of the British des Geodatwoben Institutes. No. 48: tungsorgeb- 
wealth, 35 London, W.O.1 (Australia, December 31). nisse der lonen in den Jahren 1947-1964, Pp. 98. 
OND ÜNNIOR RaywiRCu IN Murarrox—The CHetsinki: Finnisehen Geoditischen Institutes, 1057 189 
Hon, Seeretarr, Drummond Trost, Univecty Ode, Gower Street, Esvisa Latincemericans ds Anatomia Paielogica. la 
1 (Jannary 31) i CREMA, Latinoamerioana de Anatomia: Patologies) Vol. 1, No. 1 
P n chemistry), to THíOH (MBhero-Jumlo, è Published biannually. 
Oester di Boot Apal pede ed rata (one volume): 3 UB: dollare. issues: 1.75 U.B. 
z of een Diet, Lowe en (Caracas, Venezuela : L. Po P.O. 25413, 1057.) [ 
, Grade B, TO'PEAOH OHNEMITTR X3 PHYSIOS OR Bulletin of the Florida State B ca] Bolenoce. Vol. 2 
MATHENXATIOS— Norin- West Kent Collage’ of Teoh No.3: A Taxonomic sal of the 
ie onde M ord, K . By Arehie Oarr John W. Orenabew, Jr. . 25-42. 30 
ABEISTAiNT (arith a prod honours Soares S00 peter cents. Vol 2, No.4: Acanthurus rendalli, a New Fish 
some previous experience), FOR the Gulf of Toan O: Brlegs and David E. Oaldwell Pp. 
to tho Mid- College and Behool of Art, 48-82 25cents. Vol. 2 No.5: Two 
from ^ da. DI- Sobers A. Bader. Pp. 70. 
ASSISTANT, Grade B (with a good honours degree). rox Mura. 45 omnta, ( Fh: State ATuseum, 1057.) [189 
Daliege: Longbridge Roi, x Meridian Oteetvatlon of Double Bian, By Guy. ab IN. 
ons an 4-90. 
Asaetar HorrmoupruEwr (with s horticulmral degree or - Deel $1, Herste stuk: BV i By with 
alent) IW THE POoNOLOSY:- X, for menta in Vartable Light-Ourve, H. Van Woerden. 114 Deel 21, 
Mis. near Mat Seorgtary, Hast Malling Tweede stak : tades of 15651 B ae Mian 
, Doar Maidstone, K: about 10-5 Magn! In the reas, from 
ANENTART HOMGRARCH OFFICER (with a university degree in mathe- Pilates taken by Dr. A. J. Weesehnk. By O. J. Kooreman and P. Th. 
ratios or physlos) IN THE XATIOKAL THLBOOMMURICATIONS B BENA ROH Oosterhoff. Pp. 116-814 : ]- en Ut - 
LABORATORY, South Afri for Scientiflio and Industrial MEET indi 
Beecaroir, Johannesburg, for dutios whieh eompilatlon of rug rige rand cal Sarvice. 
lonoxpherle data and thc radio Meiteorologica! Tables, 1 Prepared [n eonjunction with the 
—The South African Officer, House, Kingse- Meteorological Office, London. Pp. iii--138. : 
way: Loudon, le -ea Islands es Survey; London: cal Offioe, Air 
art TEOHNIOAL ÉECENTiAEY graduate with eclentific Ministry, 1 ) 180 
training) IN THE of B.L8.R.A., for ~~ Ins Paya dor cease ds on 
edmintetration, liaison wi , and the collection and ES babes ltr des Lacs Kivu, e qa 19654). 
i Association, 11 Park Lane ae: Dias Iron and, pien den eraai du Tae Rive (Osten Dae ot Heater Ee 
, FALLOW ro Benes — The Registrar, dea Ressources Naturelles du Lac. Par Jean Verbeke. Turbellaria. 
Oollege, Bouth Kensington; London, 8.W.7. E By and Hvoline Marels. des Poissons, Par 
NR IX CENGINENRIEG; a READER IN MKGIENERIN ves J. Gotvan. Triehoptera des Lacs Kivu et Par 
PEODUOTION  TEOMXOLOQY —MATERIALS AND Procmssms; and a J dae ot Dytiscidae ( . 
RJGXADER 1X AUTONATIO TO MAOMINES AXD PrO- . Par Félix Gnignot. Oulleidae pera, Ni . Par J 
ONES —Tho Registrar, College af Technology, Lough- olfs. dae (Diptera, Nematocera): Stades Immatures ei 
b rough, Leicestershire “D1”. ` E tes. Par Jean Vecbeke, dae Nematocera) : 
ScIENTIFIO OFFIORE (PETKOLOGIET) (with a first- or good seocnd- Paul Freeman: Pp. $11 : Institut 
class honours degree and at bast five graduate des Bolonoes de Belgique, 1057.) as 
experience in ) IN TAE GBOLOGIDAL BURVEY DNPARTMENT New York: State of Heal Annual Report of the 
Federation of Migra, for duties which inoinde cal and Division of Laboratories and Research. 100. , K.Y.: 
mineralogical in the ur d The Division of Laboratories and Researeh, N.Y. State t of 
Director of Reorultment, Colonial s 8.W.1, quoting Health, 1056.) [199 
BCD.1085/14/04. ( > 45 of ago, with a re Does of fiiere enia MD Mo: 
OTTIOERS (preferably under » good : r&sshopper Destroyed by Larve es, 
honoars In natural siens and prejerably Blister Beetles, and G Beetles. - J. R. Parker and Claude 
peiesec n research) UE THE FISHERY DNEPAETXERT, 8 Wi 112-29. (Washington, D.O Faning 
to on The Direetor of Office, 1057.) 15 oenta. : {ig 
Beoruftment, Colonial Office, London, 1 Suo BOD.65/15/01, Work Health on. Techn! Series, No. - 
qe Ba Orn (with a first- or second- Hrpert tee on Biological Standardia ton—Tenth Report. 
honoars degree In physics or Or equivalent - 26, (Geneva orid on; : 
float and proterebly ence in the ot o ), to Office, 1057.) 1 Bwissfrano; 1s. Od. net. ; 0.30 dollars. [180 
carry out research and work on the elec&ro-depos! of Rolentibe and cal and other of the 
metals—Ths Sentor Rear tment 5 ton hel DEAS n Problem : (Dosimontatlon and RE of Balos: 
Batablishment, Aldermaston, Berkshire, Ref. a (Paris: "Unesco, 1967. Freneh francs; d 
Bra rerio (with a mood bonours repeat ad Bii Pp. ) 1000 tise 
and consultation in Section of 
The Beoretary, National Institute for 1n Dairying, Shinfleld, 
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_EDUCATION FOR MODERN NEEDS 


the House of Cominons on May 22, Mr. Michael 


Stewart urged that a fresh inquiry into the way- 


in which the universities of Britain are meeting the 
varied and changing needs of the community is 
appointment of- e Royal Commission as the best 
means of arriving at an informed and impartial 
judgment to which the universities could pay due 
attention without loas of dignity or detriment to 
academic freedom. Mr. Stewart gave as one reason 
for holding such an inquiry at the presant time, the 
inereased need for university graduates, especially 
in mathematics and the natural sciences. Graduates 
are also required m administrative work, and this 
point has been emphasized’ increasingly in recent 
months in respect of management, particularly in 
relation $o automation, and the whole fleld of what 
is loosely described as industrial or human relations. 
Furthermore, the increasing biden of the 


dali m d E. 
generation or two ago. There is also, he said, the 
profound influence which the universities exert over 
the whole educational system of the country, bus 
more especially over the secondary schools through 
the examination system. 

All this, as Mr. Stewart quite rightly pointed out, 
gives the community a deeper interest in the way in 
which the universities undertake their work, and it 
might well have been. added that the maintenance of 
80ademio freedom itsalf depends on the effective- 
ness with which the. universities are able to bring 
home to the community as a whole both the nature 
of their task and the essential oonditions for ite 
efficient performance. Unless that is clearly under- 
stood, neither the funds nor the freedom for their 
proper use are likely to be forthcoming. That is not 
necessarily to agree that a Royal Commission is the 
most useful means of interpreting the work of the 
universities, either to Parliament or to the com- 
munity in general, though a Royal Commission might 
well prove a more effective instrument in securing 
answers to some of the- questions to which Mr. 
Stewart suggested it might address itself than some 
other bodies that have handled them. 

In the first place, Mr. Stewart suggested that we 
might seek to form an estimate of the proportion 
of the population of Britain which should enter the 
universities, bearing in mind the needs of teaching, 
industry, the professions, the departments of State, 
commerce, eto., and considering such evidence as we 
oen obtain from the schools and elsewhere as to the 
proportion of school-leavers likely to beneftt from a 
university education. On neither approach would ib 


be wise to dogmatize ;. but a sound judgment of the 
probable approximate proportion of the population 
capable of profiting by, & university education is & 
fundamental condition of the wise expenditure of 
public funds on the expansion of the universities as 
well as of technological and technical education. 
Secondly, there is the removal of obstacles which at 
present prevent those who oould profit from a 
university education from entering a university, 
whether the obstacles be of finance or of sex. Thirdly, 
Mr. Stewart suggested—and reasonably enough from 
the point of view of expenditure of public funds— 
that some inquiry is called for to consider wastage 
at the universities. If students are to make the best 
use of their opportunities there and an excessive 
Proportion of failures is to be avoided, questions of 
selection as well as of teaching arise, and these are 
matters for expert inquiry. The recent report of 
the Committee on Halls of Residence hinted at the 
opportunities for experiment which lie in this fleld. 

Mr. Stewart also suggested that the Commission 
might well consider what kinds of university we need, 
what range of pattern the university system of Britain 
ought to display and particularly as regards the 
distribution of undergraduate and postgraduate 
students. It could well arise, for example, in regard 
to university policy in relation to halls of residence, 
in order that the resources available for any fore- 
seeable expansion are to be used to the maximum 
advantage. Here above all, however, there must be 
some clear conception of the answer to be given to 
Mr. Stewart's final question, as to the real function 
of a university, before sound decisions can be taken ; 
the comparative survey of the systems of all Western 
European ‘countries, which Sir Henry Tizard sug- 
gested at the British Association conference at Leeds 
last July, on the supply of trained men and women 
might throw some light on this problem. 

I$ was suggested, indeed, by Mr. Stewart that one of 
the real reasons for such a commission of inquiry is 
that the time has come to ask afresh what is tho real 
purpose of a university, and while he recognized that 
it is part of the duty of a university to meet the 
vocational needs of the community, he reminded 
the House thas i is alào-pert of the duty of a 
university to hand on to the next generation stand- 
ards of values and beliefs on which our civilization 
reste. Does the vocational work of the universi- 
ties to-day hinder the performance of that duty 
of transmitémg our cultural heritage? Are the 
universities themselves satisfied that they can still 
effectively fulfil that cultural purpose .? 

Whatever answers the universities themselves may 
give to such questions—and they may well, and with 
advantage to the community, vary from one univer- 
sity bo another—ithoe universities are liable to be 
under some external pressure from the Government 
or local authorities and from private benefactors if 
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to their funotion. Apart froin this, our conception of 
the purpose or function o ST ae 


determines decisions taken oh practical questions ` 
in recent rhonths. . 


which'have been alosely debate 
That pf hals of resideüoe has already been men- 


. toned. General educàtion is another, whether in 


respect of the ‘schools themselves ör the nature or. 


content of university courses. Training for manage- ` 


ment is a third; and the distribution of our resouróea 
between the univeraitios, the colleges of technology 
and he techhical oolleges—the whole structure of 
technological and technidal education—is ultimately 


Torerened Dy oui idee OE tha place ani purpose, of; 


a university. 

A, mumber otio queesons that’ Mr. Stewart pro- 
posed are in fact already being examined. Besides 
the inquiry into halls of residence, a preliminary 
` inquiry into applications for admission to univer- 
sities has already been commissioned by the Com- 
mittee of, Vioe-Ohanoellors and Principals of the 
Universities. Other questions have been touched 
* upon in the course of an inquiry made by Political 
and Economic Planning, and sponsored by a joint 
. committee of the Department of Scientific and Indus- 
trial Research and the, Medical Research Council, 
into British industrial policy and practice in the 
recruitment, training and employment of university 
graduates, although PEP has had reluctantly to 
Postpone, because of shortage of time and staff, a 
further inquiry into the views of the universities on 
tho whole question of educatidin for industry. Meen- 
while, it is true that a-closer’and’fruitful partnership 
is developing between industry and the universities, 
and a series of conferences arranged by the Federation 
of British Industries has contributed notably to a 
cloger understanding by industry of university work 
and fonctions. Again, the Nuffield Foundation is 
sponsoring some investigations which should help to 
improve the profeasional training of the university 
graduate and the effectiveness of science teaching, 
both at school and university, as well'as & study of 
factors which affeos the supply and training of 
scientists, ın particular of the difficulties which seem 
to exist in the full use of both graduate and non. 
graduate women in soientiflo and technical employ. 
ment. Mr. Stewart also strossed. the importance of 
eene ee NN | seeing that those 
capable of profiting by asud education had 
the opportunity of getting it. ; ve 

Whether or not‘a Royal’ ion is the proper 
means, some support for Mr. Stewart’s proposed 
inquiry oan be found in many current discussions. 
Sr David Anderson’s- presidential address on educa- 
tion and training for the engineering industry to 
Section G (Engineermg) at the British Association 
meetmg at Dublin made a useful attempt to present 
a belanoed picture- in respect of one particular 
occupation. Without dealing with actual numbers, 
Sir David emphasized the importance of the sub- 
professional groupe, including - technicians, super- 
visors, foramen and skilled workers in making full 


NATURE 


a 


November 30, 1957 


‘use of the professional groupe, and of the need: +o 
assess the” relative contributions which technical 
colleges and the universities will make in supplying 
-the engineering industry with trained man. More- 
over, he pointed out that the industry is’ in Keen 
‘competition with other industries and ` professions, 
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‘and he was not too optimistic as to the extent to - 


which we'oan increase the numbers in tha. professional 


groups. The chances of securing 20,000 graduates in . 
“Boience and engineering in Britain in the next. ten 
. years he regarded as slender. Thé. major increase 


would come, he believes, from the technical colleges, 
because these institutions are linked with the stréam 
of part-time education, in which there is an áppreoisble 
reserve of good brain-power, which could be selected 
and transferred to full-time courses. -Unless oon- 
siderably more young people show an interest in 
science, it is doubtful, he thinks, whether there is 
any appreciable reserve in the grammar and secondary 
schools for direct recruitment at gBixth-fórm level. 
This, of course, confirms the importance of the studios 
which the Nuffield Foundation is sponsoring ; e 
Bir David is oonvinced thab the conferment of 
granting powers on somo of our leading éédhaologionl 
institutions would greatly- encourage yoka% people 
to choose technology as & career. 

Sir David alao- touched on the qusstiog, of liberal 
studies m technological courses, and here again he 
indicated the scope for inquiry without attempting 
to offer a solution, though he believes thé .difftoulty 
is exaggerated. . Furthermore, he reminded us that 
the first-class thinker is rare. Most studenta have 
only moderate thinking oapeoity ; and toô. much 
should not be expected from changes’ in teèchiñg 
methods. The capacity to think, he remarked, is an 
inherent quality of the mind, and is probably much 
influenced by the way knowledge is presented and 
acquired. Nevertheless, the staff college for teachers 
recommended by the Willis Jackson Oommittee on 


Teachers for Technical Colleges might well make an 


important contribution by investigating this prob- 
lem. On management studies Sir David’s remarks 
ran largely with those in the PEP report; but he 
was emphatic that British industry should make a 
serious examination of the apprenticeship. system. 
While the technician group does not appear to present 
any serious educational problems, he found rt dis- 
turbing to reflect that in Britain a youth could 
become a skilled craftaman without having attended 
a single olas or passed a single examination in the 
whole five years of his apprentioegbip. 

Sir David made several suggestions for co-operation 
between educational institutions ahd industry, largely 
on lines already emphasised in the PEP report. “The 


importance of his address in this connexion is that it^ 
illustrates what is required gererally, and not only. 


in respect of engineering, though i$ by no means 


follows that inquiry by Royal Commission is the 
best moans of gollecting the further facts required or 
securing the posdewary action. Bo far as co-operation 
or oo-ordination*is concerned, it might well suffice if 
some modification were made in our existing arrange- 
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In the first place, while the Advisory Counoil for ` 


Scientific Policy has from ite establishment been 


concerned with the supply of scientifico and technical- 


man-power and has made during the. past ien years 
various recommendations both for increasing that 


supply dnd for ensuring the more effective use of the. 


existing reeources of trained: màn-power, those 
recommendations have in large measure been dis- 
regarded. A prime measure of responsibility lies on 
the Lord’ Preadent of the Council particularly in 
respect of the utilization of scientific and technical 
man-power and of the demand for that man-power. 
Responsibility also rests between he Chancellor of 
the Exchequer, so far as the University Grants Oom- 
mittee is‘ oancerned, and the Mmister of Education. 
Even so far as higher technological education is con- 
cerned, responsibility’ is divided between these two 

If the recommendation that responsibility for 
higher technological education should be placed : 
unequivocably on the University Grants Committee 
or.an analogous’ body for technological education 
“hid bean given effect, it is improbable that we would 
have witnessed the diffusion of resources which has 
resulted in one of the major colleges of science and 
technology being compelled to cu% down its plans for 
expansion, while plans are in train for the upgrading 
of institutions the fitness of which has yet. to be 
demonstrated to the Mmister of Education. Probably 

only.an inquiry with the authority of & Royal 
í Commjssion could establish convincingly the waste of 
resoutoes inherent in some of the proposals of the 
White Paper on Technical Education; a fresh 
recommendation from a body of that standing would 
perhaps secure the control and co-ordinated pisos 
that is required. 

Technological education, moreover, has to be 
planned in relation. to university education as 4 
- whole and to technical education, aa well as in relation 
to the numbers and abilities of the school-leavers 
which secondary and grammar school education 
provides. Britam’s needs in this respect can anly be 
ascertained with the assistance of industry, and here 
the Ministry of Labour, as well as bodies like the 
Federation of British Industries, could do much to 
help. What is needed is not go much new bodies as 
the wise and determined use of existing means of 
collecting the information. Nevertheless, to secure 
that the information as to requirements of technical 
man-power, ita relation to those for graduates of all 
types, and to the available resoutoes of school-leavers 
. is properly presented to the right quarters may well 
- demand some oharigee. It is not amply a matter of 
seeing that the expansion of university education, 
technological education and technical education is 
planned in step, bus equally of seeing that no oppor- 
tunities, are missed of guiding the school-leaver mto 
the careers where there is moet geedz- 

This-is only partly a question -of public relations. 
It. is eementially & question of balance, and here we 
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> function of a university. No sourid relation between 


univarsity and technical education can be established 
without clear ideas as to the function of a university. 


` This’ lies, too; at the.root-of the whole discussion on 
. general education, what it should mean to-day and 
.whbre it should be given. Unless ib/is given due 


‘attention, there is real danger that our plans for 
-expending univermity ‘and technological education 
will fail to provide the scientists and technologiste 
_or art graduates equipped to live in the modern world. 
Industrial leaders like Sir Alexander Fleck and Mr. 
A. D. Bonham-Cartér, scientists like Sir John Cook- 
-eroft, have made it clear enough already that what 
industry is asking of the universities is a supply of 
graduates, in whatever faculty, who oan think and 
act for themselves, capable of choosing between. truth 
and falsehood, wisdom and folly, beauty and ugliness ; 
nor oan it be suggested that the State, the public 
corporations, local government and commerce need 
men and women lees qualified ` in these respects. 
I$ may, of course, be neoeasary to revise our estimates 
of the numbers capable of profiting by & university 
education or its technological equivalent. There may 
be fresh ideas as to where techridlogical education 
should be given and about the quantitative balance 
between technological and technical education. The 
content of university courses may need revision—+o 
serve not simply vocational needs but also the oul- 
tural and human requirements of society —in accord- 
anoe with our oonoept-of the purpose of a university. 
Our ideas of the standards of accommodation at the 
universities may also need revision in this light. Tt 
might still prove “possible, for example, to extend 
considerably our halla of residence without diminish- 
ing their cultural and general educational mfluence 
while heeding Mr. Stewart's plea for frugality. 
What is most disturbing at the present timè’ is, 
as the report "Industry and Technical Progress” 
emphasized, not the shortage of trained men ‘and 
women, but the lack of evidence that effective cor- 
rective action is being taken, even to secure the 
further information needed aa to the relative demand 
or particular categories and as to the more efficient 
use of scientific and technical staff—and probably 
professional staff generally—in industry. Moreover, 
this should be considered in view of the opinion 
expressed in the report that there is little likelihood 


of increasing & jably the supply of really first- 
claas minds, ugh in{the middle ranks there is 
not sufficient evid thitt the limita of the potential 
supply of able "Have yet boen reached. Again, 


so far as the universities are concerned, the extant 
of their response to the national demand for more 
trained man-power is conditioned by the magni- 
tude of the granta they receive from the Govern- 
ment; yet when those grants are halted or reduced 
in the name of economy, the Government fails to 
concert the measures required to secure the most 
efficient use of existing man-power, whether they be 
measures to keep the supply of, different types of 
tramed man-power in balance, to ensure that a 
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sufficient supply of supporting technicians is avail- 
able, to reduce the wastage of potential ability from 
the schools or in other ways, or to foster the informa- 
SOR ee ee ne dave) HIST ayaa upat 
which that efficiency so largely depends. 

Ib is not right to sicie chal the sintyeratios oF 


Great -Britain are indifferent to the problema of 


fitting students for life in the modern world. The 
recent suggestion of the General Board of the 
Faculties of the University of Cambridge for a new 
Tripo examination, and fir Erio Ashby’s May 
Lecture to the Institute of Metals on ‘Technological 
Humanism” are examples of how university circles 
are prepared to oonsider ways of meeting these 
problems. Much, however, that remains to be done 
must fall on the profeasional institutions and learned 
societies and on industry itself, particularly in regard 
to the efficient use of existing man-power and in 
indicating the extent to which the supply of par- 
ticular categories should be expanded. Nevertheless, 
the major contribution must come from the Govern- 
ment side. Neither the plea for further thought about 
the functions of the schools, the technical colleges, 
' the colleges of technology and the, universities in the 
light of the deeper question: What is the end and 
aim of a human life ? nor the progress already made 
in the expansion of technical education or in oo- 
operation between industry and the universities, 
should be allowed to distract attention from the 
shortcomings of the Government in these respects. 
The simple truth is that Britain's investment in her 
schools and technical colleges and universities is the 
surest safeguard of her future. It must be main- 
tained and expanded to the limits which the inquiries 
adumbrated indicate, whatever the sacrifice to be 
made elsewhere in other social services or in the 
resources lavished upon recreation and amusement. 


THE UNIVERSITY OF CALCUTTA 


Hundred Years of the Unive of Calcutta 
A History of the University i in Commemoration 
of the Centenary Celebrations. Pp. xxi+6539+258 
illustrations. (Calcutta: The University, 1957.) 
Re. 25. 
histories are diffloult both to write 
and to read. Piety demands a detailed record 
of professors and , Of benefactors and 
n e de oe It is 
difficuls, through that mass of material, to display, 
or to grasp, the main themes of the story. Oalcutte’s 
centenary volume attempts it in the form of eight 
chapters, written by eight members of ita staff, and 
although there is some overlap and some discontinuity, 
and catalogues cannot be entirely avoided, yet themes 
are conspicuous and they remain distinct. 

Higher education on a Western model began in 
India a century and a half ago, in the form of sporadic 
colleges, some private, some with Government’ sup- 
port. The first University was that of Calcutta, 
established in 1857 as an examining body, which 
affiliated colleges to itself, conducted entrance and 
degree examinations for their students, and thereby 
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exerted an important but external influence on their 
teaching. Not until half a century later did it become 
& teaching institution itself and then only at graduate- 
level and in certain profeasional schools. Its 80,000 
undergraduates are to-day still mostly in affiliated 
colleges. To adjust the relations between University 
and colleges has been & major and pontinuing problezn. 
So also has been the relation between University and 
Government. The University, like some of its colleges, 
was & Government creation, largely Government 
managed. "Too much Government control, in the 
pre-1947 years, was seen as foreign domination, but 
also as & limitation of academic freedom. In 1928 
it was dramatically, but unsuccessfully, resisted, at 
a time when the University had weakened ite own 
position through getting into financial difficulties ; 
ita famous vice-chancellor, Asutosh Mookerjee, then 
soornfully rejected Lord Lytton’s offer to re-appoint 
him for & further term, because the offer was coupled 
with a condition that he withdraw his opposition to 
the Government’s University Bil. The University 
is still more a subject of the Government than & 
partner with the Government, but & step towards 
responsible independence was taken in the Calcutta 
University Act of 1951, which recast the constitution 


by so large a brood: of of 
foster-children (there are now 123 colleges), and 
hampered on the other by severe financial limitation 
and close dependence on the Government, the 
University has nevertheleas to achieve good 
academic standards. In the work of its best scholars 
and in ita development of research it has had un- 
doubted success, bus at undergraduate-level the 
recent flood of students has overwhelmed it. ‘There 
is hardly any doubt that the gain in quantity has 
been offset by the loes in quality. _The mechanical 
examination system, defective expenses of 
education, decline of the middle class and many other 
factors are responsible for the fall cf standard.” Bo 
writes the author of Chapter 8; and the Vioce- 
Chancellor in bis crisp foreword, recognizing this situs- 
tion, is much more concerned with the task of the 
future and the restoration of standards than with cast- 
ing his eye over the past. So, among the handicape, 
complacency is not one, and therefore in spite of the 
dismay that strikes the insular English visitor at the 
sheer size of the place and ite problems, we may 
expect the University of Calcutta in its own way to 
find the answers, and +o maintain the place of respect 
which it holds among the universities of the Common- 
wealth. ROBERT AITKEN 


INFECTION BY ANAEROBES 


Blologie des Maladies dues aux Anaérobles 

Par A. R. Prévot. (Collection de l'Institut Pasteur.) 
Pp. 572. (Paris: Éditions Médioales Flammarion, 
1955.) 2,225 france. : 


HIS book can be regarded as a continuation of 
the classic treatise of Weinberg, Nativelle and 
Prévot, "Les Microbes Anaérobies", which gave a 
comprehensive survey of the anaerobes and infections 
caused by them for the period 1877-1987. The present 
volume carries on where the earlier one left off, and 
deals with the period 1987-55. 
In the admirable introduction the author explains 
the purpose of the book. The main emphasis is on 
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the application of biological principles rather than on 
clinical details. Great impértance is attached to the 
ways in which increasing knowledge of chemical 
microbiology, of serology, of pharmacology (‘physio- 
pathologie’) and of histopathology has advanced our 
understandimg of the lines on which control of these 

The first half of the book deals with ‘exogenous’ 
diseases caused by toxigenio ansaerobee—tebanus, 
botuliam and ‘gangrenes’; the second half with 
'endogenous' diseases caused by virulent but non- 
toxigenic organisms such as anaerobic cocci, fusiform 
bacilli, actinomyoetes and others. ~ > 

The first chapter is on tetanus. This is oonsidered 
under the heading of bacteriology, toxin, anatoxin 
(toxoid), spontaneous and i tal tetanus, 
immunology, and finally treatment. The evidence 
on ‘the route of transmission of the toxin is fully 
discussed, and great importance is attached to the 
decisive work of Payling Wright and his colleagues 
which has cleared up &number of controversial pointe. 
In a later section there is an interesting table showing 
the downward mortality trend for tetanus in France 
sinoo 1943. Thé author pointe out that, in spite of 
this downward trend, tetanus with 577 deaths im 1958 
killed nearly two and-a half times as many people in 
France as poliomyeluus. In spite of all the advances 
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in our knowledge tetanus still has an appallingly . 


high mortality, varying from 50 up to even 90 per 
cent 


The chapter on botuliam follows the same general 
plan. Here again, although we have learned & great 
deal about the biology of botuliam in the past eighteen 
years, we still have no really rapid means of making & 
diagnosis before it is too late, and serum treatment, 
even though more effective than serum treatment of 
established tetanus, often fails. 

The third chapter consists of several sections 
dealing with the different groups of Olostridia associ- 
ated with gas gangrene and similar infections. The 
biochemical aspecta both of the organisms and of therr 


by ‘endogenous anaerobes’. ‘These infections are 
quite different from the intoxications dealt with in 
Part 1. The organisms live normally as saprophytes 
m various anımal or human tissues and become 
virulent when there is s breakdown in the natural 
defences, when they provoke first a focal infection 
and later perhaps a generalized infection spread by 
the blood stream to distant parte of the body. Many 
of the organisms in -this group are rere and little 
known; others are fairly common and well known, 
but the nomenclature used by Prévot, though gener- 
ally recognized by Bergey, is by no means familiar to 
all.beoteriologist&. It would have been very useful 
to have a comparative table setting out the various 
alternative names for such words as Ristella, Sphero- 
phorus, Zuberella, oto., and to see side by side a 
few at least of the commonly &ooopted alternative 
names. : 

The book contains about 2,300 references. Since it 
covers a period of eighteen ‘years, this reprosents an 
average of 127 publications each year. The author 
compares this with the average output of sixty each 
year in the earlier work. References are given at the 
end of each chapter or main section. It is a pity that 
authors’ initials are not given. At best the omission 
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is trymg, at its worst it may be confusing as, for 
example, with the name Macfarlans, which in addition 
is spelt wrongly both in the text and in the biblio- 
graphies. The system of arranging references first 
under the appropriate year and then in alphabetical 
order has,much tò recommend it. i 

The book has achieved admirably the author's 
give & ive review 
of the biology cf angerobio infections from 1937 to 
1955, and inust be regarded as a standard work of 
reference on this mteresting and still intricate branch 
of bacteriology. R. Kwox 


EXECUTIVES IN INDUSTRY 


Promotion and Pay for Executives 
By Dr. George Copeman. Pp. 218. (London: 
Busineas Publications, Ltd., in association with B. T. 
Bateford, Ltd., 1957.) 18s. net. 
R the scientist, the world of industry and 

commerce has long seemed to portray all the 
features of a dark impenetrable forest; its paths 
overgrown with tangled roots and creepers; ita 
overhead foliage precluding the light of knowledge ; 
ita deeper recesses possibly hiding fearsome monsters. 
To launch one’s life into so unknown and incompre- 
hensible a domain could be hazardous in the extreme, 
and—more serious—oould in tbe end turn out as 4 
futile and unrewarding journey. So the scientist has 
sought his career in more readily appreciated terri- 
tories. 


Yet industry to-day needs the scientist almost more 
than anything else, and service in industry can afford 
to him a oareer with objectives of high national, social 
and professional purpose. A genuine barrier to entry 
into such service is found in the ignorance of oppor- 
tunities—not so much in the sense of not knowing 
where the openings lie (for this gap in knowledge has 
been amply filled in recent years), but in lack of the 
means of assessing potential linea of advancement 
and the monstary rewards for high performance. 
Dr. Copeman's study is the first serious contribution 
only inspectors of 
taxes have known the secrets of financial advanoe- 
ment m terms of real sums of money. 

Dr. Oopeman's book, it is true, is no more than & 
minute contribution, fór the sample of fifty executives 
is infinitesimal, and among these the proportion of 
scientists is very small. But this should not belittle 
the real value of the contribution. Its form is & series 
of detailed career patterns of a “fairly representative 
sample” of executives from different mdustries, in 
different localities, of varying ages, and ranging m 
present salary frorn-£1,100 to £15,000. The data are 
reliable, for they are Based on personal individual 
interviews, with guaranteed anonymity. For the 
benefit of those who enjoy comparative reading, the 
data are given in tabular form, concisely distribut- 
ing the fifty specimens in terms of age-groups and 
salary-range. No general lessons are deduced, nor 
could they be; but the serious reader can draw for 
his own guidance useful ideas as to possible levels of 


.salary.and promotion, relative to age and length of 


service, in reasonably, typical industrial environments. 
In no sense of the term 1s this study ‘soientiflo’ but 16 
could be found of genuine practical value by many & 
qualified man attempting realistically to sasees his 
proepeote of fortune m an industrial career. 
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A second half of the book goes into more intangible 
realms, with chapters on “Qualities of Leadership", 
"Organising", “Ideas”, "''Frustration", ‘Seeking 
Promotion". Here the suthor has endeavoured to 
synthesize the views expreased by his fifty high-level 
‘guinea-pigs’, with an added measure of his own 
interpretation. Here his study is poreepcnd ey 
more open to argument, to disagreement and to 
scepticiam. Inevitably, the range of views on any 
one topic is wide and diversified ; the author's own 
interpretative synthesis has offset the mutually 
con i elementa, and he has tried to emphasize 
the practical value of his findings by & brief summary 
of pointe at the end of each chapter. Yot their very 
succinctness posits superficiality. To the novice on 
ee E Oe eic eee ide 
modern counterpart of the onoe-famous Dale Carnegie 
. aphorisms on self-advancament ; to the serious and 
established reader they may perbaps usefully serve 
as reminders—a simple guide to checking whether 
executive responsibilities are being competently and 
constructively discharged. Objective and permanent 
values apart, in all the aspecte covered the study 
makes Mterestitig sees. E. F. L. BRECH 


MECHANICS OF ELECTRONICS 


Mechanical Design for Electronics Production 
By John M. Carroll Pp. xx +348. (London: MoGraw- 
Hill Publishing Company, Ltd., 1956.) 49s. 


F we were to represent the activities of those 
engaged upon the development and application of 
electronic equipment by a Gaussian distribution, 
we would see a few ad and specialists 
rising above a wide base of detailers and technicians. 
these ‘other ranks’, there will be few who 
would not benefit by a perusal of the present volume. 
So much detail must be delegated to others 
that it is most desirable to have a wide dissemination 
of knowledge of good current practices. 

The circuit and system designer who can find time 
to study this book will uncover much food for thought, 
particularly concerning production processes, where 
some of the details grven are unlikely to be known to 
those who have not had considerable experience in a 
number of the departments-of a modern factory. 
The relation between system or circuit sub-division 
and modular construction is presented particularly 
well 

A high standard of mechanical construction 18 
essential to-day for military equipment, and m wave- 
guide systems & high degree of precision 18 required. 
These standards are not always found in laboratory- 
constructed equipment, and manufacture from the 
resulting ‘prototypes’ may be:delayed by a further 
phase of production engineermg which could be 
avoided or carried out at an earlier stage. 

The organisation of this book is interesting, as a 
method of putting forward up-to-date and compre- 
hensive information in a field subject to rapid changes 
of technique. The author first published the matenal 
as a group of articles on mechanical design in the 
journal Hlectronics late in 1954, the contributions 
bemg made by some fourteen mechanical engineers 
experienced in the electronica industry. 

As now published in 1956, the material has been 
re-arranged as chapters, and brought up to date with 
respect to mechanized assembly methods, automatic 
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testing and materials. The references are mainly to 
sources and proprietary names known in the United 
States, but a British reader will not find himself handi- 
capped appreciably. The book could have been 
prepared from British sources, but it is doubtful if 
we have the editorial resources to execute it. 

The contents cover a considerable field in adequate 
detail, with muoh reliance on photographic illustra- 
tions of proceases and line drawings of mechanical 
deaign details. Attention is given to the importance 
of mechanical design, and to the space-planning of 
equipment layouts. Chassis layout is dealt with in 
detail. 
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Processes used in the fabrication of cabinets, chassis 
and small parte are described rather fully, wiring 
and soldering are dealt with, and components and 
assembly methods’ described. Useful technical 
information is provided on mechanioal design details, 
rotary machines, materials and environmental factors. 

D. L. JoussSTON 


NEAR-EASTERN ADVENTURES 


Adventures In the Nearest East 
By Cyrus H. Gordon. Pp. 1924-23 plates. (London: 
Phoenix House, Ltd., 1957.) 258. net. 


HIS is a very readable book. It has not been 

written for the academic specialist who requires 
all the details carefully documented, but in & pleasant 
manner it conveys & lot of interesting archmological 
information. The author knows what.he 1s writing 
about and the result is & correct account of what he 
himself has seen and studied. For le, the 
chapter on the Deed Sea scrolls is an ble 
account of the finds and their significance, though it 
is not intended to be in any way a detailed study of 
these important discoveries. Interspersed with the 
account of his journeys and digs, he gives us stories 
of such everyday trifles as how he had to play the 
part of an amateur doctor or oculist. 

Prof. Gordon opens by telling his readers of his 
journeys m Edom and Moab, a land still little known, 
even under ita new name of Transjordan. Other 
cha; deal with accounts of digs and of finds of 

of art. The Ugarit Kingdom, which flourished 
during the Bronze Age in northern Syria, is still 
little known to the average archwologist; yot ib is 
of considerable importance. There & number of tablets 
have recently been unearthed, the language being 
akin to Phomician and Hebrew. Many of the texte 
are mere business documents, others are of a ritual 
nature. A number record poetically the livea of the 
North Canaanite gods whom the Iareelies are 
forbidden in the Old Testament to worship. But there 
appears also in some of these texte the indication of 
the beginning of an ethical religion such as we do not 
find again until it reappears wth the early Hebrew 
prophets of the eighth century B.0. A chapter on the 
mulitary correspondence of the last days of Judah 
gives a useful co on the immediately pre- 
exilic period there, and should be read alongside the 
Old Testament story. Fmal chapters deal with ‘The 
Fathers of Egypt" and “A World of Demons and 
Liliths". The work 1s well illustrated, and there are 
at the end a number of notes and a short biblio- 
graphy. Many people, both archmologista de mditer 
and interested amateurs, will read Prof. Gordon’s 
book with pleasure and profit. M. O. BuzxzrTT 
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Wo toss d of the Reticulo-Endothellal System 
A organised by the Council for Inter- 
nati Organizations of Medical Sciences. Edited, 
under the direction of B. N. Halpern, by B. Benacerraf 
and"J. F. Delafremayé. Pp. xii+817. (Oxford: 
Blackwell Scientific Publications ; 1957.) 45s. net. 
T is greatly to the credit of Dr. Bernard Halpern 
and his colleagues that this symposium was 
organized and its proceedings compiled. 
speaking, the retioulo-endothelial system 
has nob made sufficient impact on the medical world 
and its significance and importance are more or less 
poorly understood. A monograph of this kind oon- 
taining formal pepers, as well as summaries of dis- 
cussons, is of special value since it shows the manner 
in which research results were studied and compared 
by investigators from different countries. It brings 
to light many factors of the physiology and pathology 
of this system applicable to the olinical field. Three 
of ita important functions- were specially studied— 
its phagocytio activity, ita metabolic functions and 
ita role in defence against bacterial infection. It was 
shown that o activity is influenced by the 
size of the liver and spleen, which are the mam 
phagocytic organs, the volume and velocity of blood 
flow, the functional state of the phagocytes, and the 
chemical constitution, size and number of the particles 
of injected substances. Evidence was also presented 
indicating that the reticulo-endothelial system is also 
concerned. with the elimination of blood oells, with 
iron and fat metabolam, with the formation of 
antibodies, with the production of fibrosis, and with 
the removal of bacteria from the circulation. It 
appears to be the most efficient lme of defence 
It is surprising, however, that no direct reference 
has been made to the influence exerted by the steroid 
hormones, which have been found to be the greatest 


stimulants of reticulo-endothelial activity. Further, - 


in our laboratory vitamin B,, and choline were found 
to be mild depressants and not stimulators, as here 
reported. 

This symposium. has been a valuable contribution 
to research on the reticulo-endothelial system ‘and 
provides the most up-to-date account of the subject 
available. It is hoped it will be followed by many 
others in this important field of mvestigation. 

T. Nxoon 
D. L. J. Birssy 


A Bibliography for the International Geophysical 
Y 4 


ear 
National Science Foundation. Pp. vi4-51. (Waah- 
ington, D.O.: Government Printing Office, 1957.) 
25 cents. A 
HE foreword to this bibliography states that it is 
neither definitive nor selective, is imperfect in 
many respecta, and consists, for the most part, of 
discrete articles, the majority of which are of & non- 
technical nature. The reviewer can only emphasize 
the fact, implicit in the quoted description, that this 
bibliography is inadequate for the needs of the 
scientist professi concerned with the Interna- 
tional Geophysical Year. A large number of the 600 
or so articles listed consist of popular articles in 
Thirteen of the 87 bibliographical pages are 
devoted to Earth satellites, but even in this subject it 
waa easy to think of a scientific article, one published in 
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Tellus in 1950, Wetth bos Udt included. Articles in 
the scientific prees of the U.8.8.R. are not listed, 
reports of Russian work being almost entirely limited 
to press releases from the Soviet Embeasy in 
Washington. 

Besides the bibliography there is a general account 
of the i ion of the International Geophys- 
ioal Yeer? and a comprehensive list of members of 
the U.S. committees concerned with it. 

Q. A. BULL 


Forest Fung! 
By Margaret E. Lancaster. Pp. 96. (Welington : 
Government Printer, 1955.) 95. 6d. 
A ee ee 
fairly elementary manual on forest mycology for 
use of the fleld staff of the New Zealand Forest 
Service, is disappointing in several respecte. With 
such & title and so few pages, one does not expect & 
third or so of the text to be devoted to an &ooount 
of elementary botany and an outline classification of 
the plant kingdom. 

In the preface, the statement that "It is apparent 
that a basio understanding of the broad essentials of 
growth and reproduction of all plants is & prerequisite 
for even & cursory study of such & specialized group 
as the fungi" is, broadly speaking, true, but ib was 
unwise here to waste space in attempting the impos- 
sible. The remainder of the book deals with the 
classification of fungi generally and gives & summary 
of the individual families with special attention to 
those i i tives pathogenic to trees. 
text-book outlme, well illus- 


has occasionally nodded through making general- 
izations. A few minor errors have been corrected m 
an inserted errata slip. One of a kind which haunts 
proof-readers, Dictyota for Dt should be 
added—and Eurotum is the perfect stage of Asper- 
gilius, not of Penicillium. J. RaMBBOTTOM 


Specles Studies In the British Flora 
Edited by J. E. Lousley. (Botanical Society of the 
British Isles Conference Report No. 4.) Pp. 188. 
(London: Botanical Society of the British Isles, 
o/o Department of Botany, British Museum (Natural 
History), 1955.) 20s. 
"p volume is the report of the fourth conference 
of the Botanical Society of the British Isles, held 
in London in 1954. These biennial conferences have 
become an important feature of the activities of the 
Society, providing an opportunity for the presentation 
and discussion of work on all aspects of the British 
flora. The present report contains twenty-six contri- 
butions, mostly of high scientific merit. It is unusual 
in including a number of valuable papers upon the 
problems of bryophytes and thallophytes, since the 
work of the Society 1s traditionally limited to vascular 
planta with a minor descent to embrace the orphan 
charophytee. The contributions are from botanista 
both amateur and professional, for the Botanical 
Society is one of the few remaining scientific societies 
in which amateurs and professionals continue to work 
actively and amicably together with mutual com- 
prehension and proftt. While productions as inform- 
ative as this report continue to emerge, one is moved 
to hope the collaboration will long continue. 


s 
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WETTING AND SPREADING OF LIQUID METALS ON SOLID 
METAL SURFACES 


EVELOPMENTS in modern science which open 

up new fields of academic and industrial activity 
also have a direct impact on the older, established 
applied sciences. These generally undergo & trangition 
from empiricism to the development of the scientific 
basis of the subject. In most cases this transition 
has already taken place or is well under way, but it 
is only just beginning in the heterogeneous group of 
subjects, soldering, brazing, welding and the gas- 
cuttmg of metals, which comprises one aspect of the 
science of metallurgy. The demand of modern 
industry to be able to join an ever-increasing variety 
of metals and alloys by a multitude of techniques 
has resulted in & considerable expansion of research 
activity in industry, research associations and the 
universities. One hundred and forty representatives 
of these bodies attended a conference on '"The Wetting 
and Spreading of Liquid Metals on Solid Metal 
Surfaces’? held at the University of Birmingham on 
September 25 under the chairmanship of Prof. E. O. 
Rollason, head of the Department of Industrial 
Metallurgy. In his opening address, Prof. Rollason 
explained that it was planned to hold occasional 
conferences on various aspects of the joming of 
metals, of which this was the first. In this way the 
practical experience of industrialists could aid the 
University in deciding the direction of its efforts and 
further the formation of general principles which are 
important in the teaching of the undergraduate. In 
turn, the University hoped to provide & useful stimulus 
to industry by contributing another point of view. 
Four papers, by Mr. D. R. Milner, of the Department 
of Industrial Metallurgy; Mr. E. V. Beateon, of 
J Lucas, Lid. > Dr. J. O. Ohaston and Mi. 

Sloboda, of Johnson Matthey, Lid.; and Mr. 
A. Oibula, of the British Non-Ferrous Metals Research 
Association, were than presented and discussed. 
The phenomena of wetting and spreading are of 
oe in the formation of brazed and 


an interesting extension of claasical physical and 
chemical principles to take account of the com- 
plexities and interactions which occur in practical 
tension theory which relates, first, the surface free 
energies to the interfacial energy and contact angle ; 
and secondly, the pressure difference across & curved 
liquid surface to its radii of curvature and surface 
free energy, implicitly assumes no interaction between 
the solid and liquid and that tfi solid surfaco is plane 
and clean. In all soldering and braxing systems, 
however, there is some interaction which cannot be 
ignored. Mr. Cibula’s paper was largely concerned 
with one of the moss mmportans of these, namely, 
alloying between the liquid and solid metal, which 
can become of over-riding importance at high tem- 
peratures. Thus, a liquid drop when placed on the 
solid surface takes up a-shape dependent on the 
surface and interfacial free energies and then spreads 
out aa alloying takes place, the rate of spread 
depending on the solubility of the liquid in the solid 
metal. However, marked alloying resulte in erosion 
of the solid metal and a considerable change in the 


[d 
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properties of the liquid. Erosion is generally un- 
desirable and may be oontrolled by using a mixture 
consisting of a liquid which has limited intersolubility 
with the solid and a small proportion of & more 
soluble metal. ee ee ea 
effect on the rate of spread as it increases the 

of alloying. A particularly important case of this 
kind oócurs when the liquid flows over the solid 
and interacts to form an intermetallic compound 
layer at the solid surface greatly reducing ita free 
energy, with the result that the liquid layer becomes 
unstable and ‘dewets’ by retracting into an array of 
isolated drops. 

There are other forms of interaction and it has 
been shown, for example, that the surface tension of 
solid copper is reduced to less than half ite ‘clean’ 
value in the presence of lead due to the absorption 
of lead vapour. When a flux is used, further inter- 
actions are possible ; metal can be transferred from 
the liquid metal on to the solid surface by an electro- 
chemical mechanism ; surface energies can be altered 
by electro-capillarity forces and chemical reactions’ 
can take place between the flux and the metal. The 
latter 1s made use of in the so-called ‘reaction fluxes’ 
for the soldering and brazing of aluminium; these 
fluxes contain zinc chloride, the zino being replaced 
by the aluminium and deposited as & liquid layer on 
the aluminium surface. Since zino is much lees 
readily oxidized than aluminium, wetting and 
spreading are promoted. au 

Oxide films are present on the majority of metals 
and have to be removed before satisfactory westing 
can occur. Fluxes are often used for this purpose, 
but the exact mechaniam by which they act is 
obscured by the lack of knowledge of the bebaviour 
of molten salts. One thing is becoming clear, how- - 
ever: although fluxes may remove the initial oxide 
film, oxygen can still diffuse through to reoxidize the 
underlying metal and retard spreading and flow. An 
account of the particularly interesting case of the 
fluxing of stainless steel was given by Dr. Chaston 
and Mr. Sloboda. In this case the interaction with 
oxygen appears to be more complex than usual, as 
in some fluoride-containing fluxes the chromium 18 
preferentially oxidized out of the surface layers, 
leaving a deposit of iron fluoride, which, having the 
relatively low surface energy associated with ionio 
compounds, gives rise to a large contact angle and 
poor flow of liquid brazing metal. ` 

Mr. Beateon dealt with the two other common 
methods of removing oxide films, heating in a reducing 
atmosphere and heating 9n vacuo. The reduction of 
oxides by hydrogen or carbon monoxide has a sound 
thermodynamic basis and it is not difficult to derive 
the critical value for the dryness of hydrogen or 
critical carbon dioxide/carbon monoxide ratio above 
which the oxide cannot be reduced. Below this value, 
however, the kinetiœs of the system must be oon- 
sidered and no generalizations are as yet possible, 
other than that above 1,000? O. thermodynamically 
favourable reductions appear to take place within a 
reasonable period of time, while below this tem- 
perature an answer can only be given by resort to 
experiment. Perhaps the major limitation of the 


No. aso November 30, 1957 


surface may constitute a major part of the activation 
involved in oxide reduction, the kinetics may 


also be more favourable. In this connexion there is. 


an interesting process which is finding increasing 
application to the ing problem of 
the construction of fine thermocouples. The thermo- 
couple wires are twisted 
cathode of an electrolytic cell in which the electrolyte 
: 15 per oenb aqueous sodium carbonate solution 
contained in an iron vessel which is the anode. A 
potential of 80-220 volts is applied to give a high 
current density and atomic hydrogen’ is freely 
liberated at the cathode, reducing any oxide, while 
the heat of recombination suffices to fuse the ends of 
the wires together. 

The developing use of vacuum brazing illustrates 
the advanced techniques necessary in modern metal- 
joining practioe. The use of vacuum or an inert 
‘atmosphere, generally argon in Britain and helium 
in the United States, is essential for the brazing of 
the hi reactive metals such as titanium, zir- 
conium and mol The ‘Nimonic’ alloys, 
which are go important in the development of the 

^ gas turbine, are also frequently braxed in & vacuum. 

The manner in which & metal surface is freed from 
oxide by heesing in vacuo is open to conjecture and 
., Various opinions were at the Conference, 
such as solution of the oxide into the metal, or 
vaporization of the oxide film. 

The analysis of the flow of the liquid metal into a 
' joint under the influence of capillary foroes 
considerable difficulty. A simple model has been seb 
' up in which laminar flow is assumed to take place, 
but although the size of the capillary passages and 
the velocity of flow are well within the limits for 
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laminar flow under steady-state conditions, it is 
doubtful whether this applies to the ‘once and for 
all’ filling of a joint. Experimente made on the flow 
of solder into capillary passages between copper 
sheet and tinplate give an actual time of flow about 


inner portion unfilled. Alternatively, alloying can 


solving current problems. Thus the diffculty of 
maintaining the desired purity of hydrogen and 
predrying techniques when using production heating 
furnaces received some discussion ; removal of water 
vapour and oxygen by xiroonium or magnesium 
turnings within the furnace, and the use of the gases 
boron trifluoride and silioon tetrafluoride were all 
mentioned. There was considerable discussion of the 
problem of voids, which may occupy from 5 per 
cent to as much as 50 per cent of the total area in 
brazed joints, and in addition to non-uniform heating 
it was claimed that sbrinkage or gas evolution on 
cooling, and incomplete oxide removal were all 
significant The problem of the wetting of stainleas 
steel and the "Nimonio' alloys was raised by several 
; the former can be solved by ensuring the 
use of adequately dry hydrogen and the latter by the 
use of a vacuum better than one micron. Difficulties 
associated with the other legs widely used motals 
such as tungsten and molybdenum were also men- 
tioned, but the range of applications and problems 
which are now confronting workers in this field was 
perhaps best illustrated by the representative of & 
firm manufacturing transistors, who stated that 
when ‘brazing’ germanium with indium, wetting and 
spreading were determined by the dislocation density 
and indices of the crystal face being brazed. 
D. R. MuNER 


THE GROWTH OF MAN* 


By Dr. ARTHUR H. COMPTON 
Distinguished Service Professor of Natura! Philosophy, Washington University, St. Louis 


Y prime concern is the urgency that avail. 

ability of nuclear energy gives to world-wide 
oo-operation in the cause of humanity. Ib is toward 
such co-operation that we must now look for the 
growth of man. 

In the programme of ‘Atoms for Peace’, emphasis 
has been laid on the usefulness of the energy of the 
nucleus. This is as it should be. We are using this 
energy in the form of radiation for diagnosis and 
healing of disease. We are using isotopes as tools in 
science and industry. With the important steps 
already made, we see electric power from nuclear fur- 
naces ready to meet a great human need for a long 
time to come. 


* Bubatanoe of an es marking the presenta- 
toa of the Atoms for Peace A’ (Nature, 179, 008 ; 1057) ko Pron 
Niols Bohr at the Nat 


‘Academy of Bolences, Washington, 


Consider as an example the use of nuclear radia- 
tions in the art of healing. Buch use began with the 
discovery of X-rays and radium at abous the turn of 
the century. Estimates have been made of the 
effectivenees of these rays in diagnosis and therapy. 
These estimates are necessarily only & imate ; 
but they do show this, that by the use of these rays 
throughout the world some tens of millions of lives 
have been saved. This number is roughly the same 
as that of the lives destroyed in al] the world’s wars 
fought since their di In this way alone our 
concern with atoms and nuclei has opened to a great 
multitude of man and women more complete physical 
health and life. 

But important as it is, here is not our prime point 
of emphasis when we think of nuclear energy and 
the growth of man. 
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The prime point is rather this: science and tech- 
nology bave provided us with unprecedented new 
powers. We are acutely aware that these powers 
can bring us either greater opportunity, or destruction 
and death. In this regard, nuclear energy is only one 
dramatic example of the new possibilities that science 
holds before us, possibilities for good or ill in truly 
startling measure ; and the rate at which science is 


such technical development multiplies the effective- 
ness of those that went before. This is & condition 
similar to that i in science as dynamic 
instability. We must expect the balance of world- 
power to be continually shifting as new technical 
advances, ooourring in different parts of the world, 
make more effective the use of the already 
in men's hands. The stability of civilization iteelf is 
thus at stake. 

Immersed in the immediate task of protecting 
freedom, we must not fail to look to the future. For 
a limited period we may hope to prevent war by 
keeping a strong and sure defence; and never was 
an alert defence more needed than to-day. But to 
bring stability among sovereign, nations only one way 


18 open. They must be united by some human goal . 


worthy of their gtrength. There is no other hope for 
& peace that will endure. 

If mankmd is to prosper, if civilization is even to 
survive, it is necessary that steps be taken which will 
ensure thats our new powers will not be used for 
destruction. We must turn them toward enabling 
men and women to grow. The time when we need 
the assurance of the human use of technical strength 
1s now. Every day we delay constitutes a 

lessening of mankind’s chance for survival. 
Iam not ting. The seriousness of the dangers 
and the greatness of the opportunities 
are evident to all who have examined the changing 
situation of man. 

What can be done that man’s new-found strength 
. Will be used for building, not destroying, our. civil- 
ization ? This is the all-nmportant question. Let me 
repeat: if oo-operation is to replace antagonism 
among nations, it will come only as they agree upon 
some common objective which will inspire the whole- 
hearted support of their people. Such an objective 
cannot be one which places the interests of one nation 
above those of another. To be affirmed by all nations 
it must relate to the needs of all men and woman. 

There exists such an objective that during the past 
half-century has arisen thro the world as a 
hope in the hearts of men. In the United States we 
have known this hope since before our nation was 
founded. We all it ‘the Arnericari Dream". Our 
vision is of & place where every man and every woman 
oan grow to the best that is*in them and be recog- 
nized for what they do to help others share this 
opportunity. Some years ago I showed to Mme. 
Pandit a description of this vision as written by our 
late historian, James Truslow Adams. ‘You oall 
that the American Dream,” ghe exclaimed. “It hag 
become the dream of the world." 

Let us examine the answer to our central question 
that this dream To state the proposal 
specifically, ib m this. Let every nation affirm, as 
baaio to its policy, this principle: that it will do all 
in its power towards opening the way for everyone 
under ita jurisdiction to grow to his full human 
stature, and will co-operate with nations affirming 
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and adhermg to this prinorple in helping each other 
provide such opportunity for their people. 

In accord with this principle, each nation that thus 
commits itself will endeavour to direct its own 
actions so as nob to interfere with of other 
oo-operating nations in their efforts on behalf of their 
people. It will consult in advance before taking 
action that might affect adversely the plans of another 
co-operating nation. It will jom with other such 
nations in defence agains’ threats to any of them 
regarding its internal actions on behalf of its citizens. 

The intent of the proposal is to turn the world’s 
resources toward enabling men and women to become 
able and responsible citizens of their respective 
nations. Each nation co-operating to this end retains 
ita sovereign right to choose its own method for 
providing ite citizens with inoreased opportunity. 
Each oan also count on the help of the others in 
providing and defending these o ies. Can a 
government, the prime responsibility of which is the 
safety and welfare of ite citizens, agree to a pdlicy 
that has in i$ Bo much of altruistic content ? 

In answer we note that every nation’s safety and 
assurance of co-operation by other 
nations. no leaser objective than opening the ' 
way for all men and women to grow more fully can. 
one nation expect to win the co-operation of other 
nations that are free. With acceptance of this 
objectrve as the alternative to national aggrandize- 
ment, both the safety and the well-bemg of a nation’s 
oitixeng will be ag firmly assured as is possible under 
present world conditions. 

Powerful support of auch a policy can be counted 
on. Thus a nation’s leaders must recognize that only 
as its citizens grow in health and understandmg-and 
have their heart in ita objectrves can the nation’s 
strength be fully realized. Such growth is, how- 
ever, at its best only through co-operation on an 
internstional as well as a national level. 

Every organization to which men look for in- 
spiration 18 concerned that each per&on shall have 
open to him a life of meaning. Whether one's first - 
loyalty is to his eternal God, or to the principle of 

with his fellows, or to his system of 
government, the highest expression of that loyalty 
lies in promoting the health and human growth of 
men and women.  Oommitmens to such a great 
human goal is precisely what is needed to give 
Incentive to & person'8 best effort and meaning to 
his life. 

To an inoreasing degree, society is giving ita 
rewards to those who are opening new opportunities 
which all can enjoy. The Atoms for Peace Award is 
an example of this trend in public acclaim. Economic 
pressures and public opinion are encouraging every 
effort that would provide men and women with wider 
as Sere for growth as human beings. 

the autumn of 1945, Niels Bohr made an 
appointment to talk with me as we were journeying 
together toward Washington. Six months before, as 
Los Alamos, we had spent hours discussing how use 
of the atomic bomb, newly developed but not yet 
tried, might be turned toward establishing a har- 
monious and enduring peace. Following these dis- 
cussions, one great question was now on his mind. 
“Is it not possible,” he asked, ‘‘for the United States 
to perform some great moral act that will give hope 
to the world?” I an action similar to 
what became the Marshall Plan, of economic help to 
the nations where help was needed. '"Good," was his - 
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answer, "but this is nob the basio thing we need.” 
In our discussion we failed to pinpoint what great 
moral act by our nation could accomplish what Bohr 
had in mind. Perhaps the time was not yet ripe. 
The experiences of the past decade’ have opened. 
our eyes. The American dream has grown to be the 
dream of the world. This dream muss now become 


the world’s united, all-compellmg purpose 
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were responsible for the birth of 
the era, and especially the scientists, were inspired 
by the hope that this new-found power would bring 
fuller life to all mankind. The Atoms for Peace 
Award is & symbol that our nation shares and 
cherishes this hope. Niels Bohr has called on America 
to lead the world im another great co-operative 
venture. This venture is that of committing the 
united efforts of the nations to the human growth of 
man. If in earnest we undertake to direct our own 
nation's prime efforts to this end, if we oan bring the 
world thus to use to the full the powers of science 
and technology, the bright hopes inspired by nuclear 
will bear their full fruit. 

Let us, the United States of America, proclaim 
boldly that what in our hearts has long been a 
precious dream is henceforth the oorner-stone of our 
national policy. Let us call on all nations to share 
this policy with us, that the world may work as one 
toward giving every man and every woman the 
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opportunity to grow to his full human stature. 
Let us pub our policy into practice by assuring all 
nations who will share this commitment that we will 
counsel with them regarding our proposed actions of 
international concern, and will co-operate with them 
in providing their people and ours with means for 
healthy growth. 

With such leadership in our present anxious world 
we oan count confidently on a strong following. We 
pavers pedi bens Di eee ee 
on an ever broader basis. It is a reasonable 
oath scr aco alti cades De dies 
by mutual confidence, and that peace based on 
harmony will grow. 

No, competition and rivalry will not decline, but 
it will be with & new spirit. As the dream of the world 
is transformed into one united purpose, men and 
nations will seek to outdo each other in advancing 
the human worth of man. Because life then takes on 
meaning, our civilization itself will stir with new 


With such powers as nuclear energy in our hands, 
the need for affirming this united purpose is im- 
mediate and is vital to mankind. Failure by the 
United States to make this commitment and to call 
on all nations to do likewise will leave the world in 
jeopardy. Acceptance of this leadership will give 
new hope. It will put new life into the world. If 
we are unwilling to take the lead, to whom shall we 
look ? 


OF BERGEN 
OF THE BIOLOGICAL STATION 


BRATTSTROM 


Director 


of the Biological Station, Espegrend, waa 
officially taken over by the University of Bergen 


(Fig. 1).' 
The Biological Station at d has had two 
TS. 


Oi September 10, 1957, the new laboratory build- 
ing 


The first Station, inaugurated on : 


established in 1900, fundamental research in the 
marine sciences became the main $ask of the Station. 
Besides, it played an important part in the inter- 
national courses in marine research which were 
arranged by the Bergens Museum. In 1917, the new 
Geophysical Institute took over the physical ooeano- 
graphical programme of the Station, and m 1921 
the bioohemical investigations were transferred to 
a new Biochemical Institute. From then on the 
Station became a purely biological station, mainly 
devoted to fundamental marme biological research 
and education. 

For various reasons the Station had to be closed 
down in 1921; but in 1922 a new and better Station 
was opened on the island of Herdla, north-west of 

After almost twenty years of intense aot- 
ivity Station number two also had to be abandoned 
a short while after Norway entered the Second World 


War. For ten years the Station was on the move, 
until in 1949-50 staff and equipment were trans- 
ferred to Hspegrend, where the Bergens Museum 
(now the University of Bergen) had acquired new 
premises. Here the Station has worked under pro- 
visional conditions until the new laboratory building 
was ready in September this year. 

The new Station is situated in one of the most 
aharmmg of western Norway. It lies at the 
eastern shore of the Raunefjord, 20 km. south-south- 
west of Bergen, and it has road connexion with this 
town. The location is well suited for all kinds of 
marine research. Many differant types of biotopes 
can. be reached within a short time, from the 
exposed rocky shores of the North Sea with high 
salinity, to sheltered fjords, bays and pools with more 
or leas brackish water. Of special interess are tho 
great deeps of the fjords, the current-swept shallow 
sounds with rich epifaunal communities, the Lophelia 
reefs and areas with shell sand (Amphtovus-bottom). 
Depths of 200-300 m. are found off the Station and 
depths of 700 m. can be reached in one hour. Also 
for intertidal studies the conditions are very advan- 
tageous. Several small ponds and lakes are’ found 
in tho vioinity of the Station, and the landscape is 


varying, providing aoe a aes for 
termstrial and limnslogigal Gnd 
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Fig. 1. The Biological Station, Hepegrend 


The Station has a new 68-ft. research vessel, 
Fridijof Nansen (Fig. 2), well equipped for research 
down to the greatest depths in the Norwegian fjords 
(about 1,200 m.). The old R.V. Herman Friele is at 
prosent lent to the Biological Station ab Trondheim. 

Station also has a 930-ft. motor-boat, several 


All types of 


complete. It is hoped that stage 2, comprising the 
two upper floors with accommodation for visitors, will 
follow shortly. In the meantime, visitors will be 
accommodated m other rooms and in other buildings 
belonging to the Station. 
In addition to rooms for the scientific and technical 
staff thé laboratory at present has available twelve 
igi research workers, one bigger room 
for physiological and chemical investigations, and one 
for botanical work. The botanical laboratory has a 


room for sorting materia], three controlled environ- 
ment rooms, storage rooms and a big equarrum hall. 


In the laboratory stories are two rooms for aquaria, 
& room for microtome work, a photographic dark 
room, a balance room and & room for storage of. 
chemicals. An area of about 150 eq. m. is reserved 
for future work. 

For educational purposes there 1s a teaching laborea- 
tory for 12-20 students. In this laboratory a study 
collection of marine snmnals ıs available. The room 
can be divided by curtains into five research labora- 
tories. As additional tables are also in several of 
the above-mentioned rooms, the Station can acoom- 
modate about twenty research workers and 12-20 
studenta (or twenty-five research workers). However, 
accommodation facilities are at present limited, and 
until stage 2 has been completed, the laboratory 
capacity cannot be used to the full. 

From the Norwegian Research Council for Science 
and the Humanities the Station has received a sum 
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of £15,000 for equipment. Within & short time it 
will therefore be well equipped with standard instru- 
mants, glassware, etc., for botanical, zoological, 
physiological, biochemical and hydrographioel inves- 
tigations and for educational purposes, whereas 
visitors must be prepared to bring special instruments 
and microscopes as well as special or rare chemicals 
and personal laboratory equipment. 

All laboratories have running cold and hot fresh- 
eter as well as circulating sea-water. Gas, oom- 
preased air, oto., are provided by small transportable 
units.  220-V. alternating current is available. 
When furnishing the laboratories stress has been laid 
on great elasticity, permitting a rapid change from 
one type of laboratory to another. 

The scientific staff is small. The Station is mainly a 
visitors’ research laboratory, open all the year round 
for research workers from all countries. The visitors 
will get a laboratory or a table, material, instruments, 
chemicals and all the service that the Station can 


afford, all free of charge on oondition that they pub-. 


lish their results in one of the publications of the 


BIOLOGY 


URING the British Association at 
Dublin, Sections B (Chemistry) and K (Botany) 
held a joint session on September 9, at whioh “The 
Biology of Yeast” was discussed. Prof. D. G. 
Oatcheaide read the firs’ paper, which was on ‘The 
Genetios of Yeast”. He said that although regular 
transmission of genetic traita to daughter cells shows 
that an orderly proceas of chromosome division exists 
in yeasts, the details of the mitotic process, and even 
the identification of nuclei and other oellular organ- 
ellea, have not yeb been satisfactorily settled. Yoast 
has a simple hfeoyole with an alternation of haploid 
(sexual) and diploid (asexual) generations. The 
haploid cells belong to one or other of two opposite 
mating types, determined by Mendelizing genes, and 
possessing some of the attributes of different sexes. 
When haploid cells of opposite mating type are mixed, 
they become associated in pairs and fuse to form 
xygotes, within which the two haploid nuclei fuse. 
Under conditions favo growth the zygotes 
mp ee p 
be caused to sporulate by starvation. The 
mnie Weer ee Gan te wenn B Arabie 
tion. The main difference between this proceas and 
the genetical cycle common to most higher planta 
and animals is that the segregation products of any 
one event of meiosis are kept as a group of four 
in the yeast ascus, and if these ascospores 

are isolated they reproduce vegetatively. This results 
in & substantial gain in genetical information, so that 
genetical analysis may be applied to discovermg 
details in the life-history of yeast which have so far 
who studies these problems 


Complexities may be introduced into inheritance 
patterns because, first, the mating types are able to 
mutate, though rarely, from one to the other, and, 
secondly, the haploids can undergo chromosome 
doubling by an unexplained process to produce 
diploids of either mating type. When the latter 
take part in sexual reproduction, triploids or tetra- 
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University, unleas dispensation bas been given. 
The material collected belongs to the Station, 
and all types and duplicates of rare species have 
to be handed over to the Station after deeoription. 
Furthermore, -visitors must be prepared to pay for 

ly expensive collecting trips and costly 
chemicals. Board and lodging will be available at 
a low price. 

Application for a table should be sent to the 
director, if possible one month in advance (for the 
months June—August not later than May 1). Exoep- 
tionally the Station can send material for investiga- 
tion in other laboratories on the same conditions as 
those mentioned above. 

The Station will give courses in botany, zoology 
and marine biology for studenta from the Universities 
in Bergen and Oslo, and also for studente from the 
other Scandmavian oountries. The last-named 
courses are part of a jomt Scandmavian programme 
for education and research recently started. The 
Scandinavian countries also exchange scholarship 
holders. : 


OF YEAST 


Ploids are formed, and these show complicated 
genetic segregations at sporulation, and this has in 
the past led to difficulty in interpretation of resulta. 
When sporulation occurs in &riploids or tetraploids, 
mating type segregates in a trisomic or tetragomio 
manner, and in either case the frequency of each 
type of asous depends upon the position of the gene 
m the chromosome with respect to the centromere. 
The extreme cases are when crossing-over between 
the locus and the centromere of its chromosome is 
either zero or limiting; any particular case is likely 
to be intermediate between these two limits. This 
obviously leads +o situations which cannot be recog- 
nized and disti without oareful genetic 
analysis, lack of which has led to vonfusion in yeast 


yeast can be 
determmed by two distinct genetical methods. The 
first method depends on the determination of how 
many linkage groups there are, while the second 
depends on the EREDA and ansiyxis df an aneuploid 
xygote which is trisomio for one chromosome and 
disomio for the rest, so that, on sporulation, obarao- 
teristio trisomic and disomio ratios may be obtained 
for genes located on the respective chromosomes; & 
disomio ratio for one factor oocurrmg with a trisomic 
ratio for & second factor shows that the two factors 
must be in different chromosomes. At least eight 
linkage groups have been recognized so far by these 
methods, putting a lower limit of eight to the 
chromosome number. The recent discovery and use 
of linear asci should give valuable information on 
reduction division and the frequency with which 
reduction occurs at the first and second division of 
meiosis, By a detailed discussion of one group of 
inhertted characters (adenine dependence, red colour) 
some of the techniques and resulta of genotio analysis 
were illustrated. 

Prof. E. J. Cohway then read a paper on “Cell 
Structure and Function in Yeast”. Having outlined 
the principal structural features of the yeast cell, he 
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pointed out that the oell membrane and its functions 
had been subjected to intensive investigation, and 
that this was not surprismg as one of the most 
interesting features of the internal environment of 
this organism is its very high oemotio pressure. It is 
clear that there must be some mechanism which 
allows ions to reach the interior of the cell bub 

them from coming out again, and at least 
three explanations of this mechanism have been 
suggested : passage through pores in the membrane’; 
solution in a lipid layer of the cell membrane ; and 
active transpors which involves temporary oom- 
bination with a chemical éntity ab one side of the 
membrane and with consequent liberation at the 
other side. The ariadna le ener Rarer Nae 
investigated by finding the ive permeability of 
the membrane in terms of the relative sizes of the 


Tates of 
their lipid solubility, and, although there is a general 
proportionality, no exact relation holds. 

The active was then discussed by 
Prof. Conway with reference to studies made in his 
laboratory on the mechaniam of acid production by 
yeast, on the nature of the acid produced, on the 
effect of acid production on the environment of the 
cell, and on the transport of cations acroes the yeast 
oell wall. During the fermentation of unbuffered 


glucose solution, yeast produces acid by two pro- ' 


ceases; liberation of succinic acid (in the absence of 
salts) And exchange of hydrogen ions formed in- 
ternally for potassium ions (when potassium is 
present in the medium). The latter process, which 
18 accompanied by a quantitative increase in bioer- 
bonate ions in the oell, resulte in an accumulation of 
potassium ions in the yeast and an outside pH falling 
as low as 1-4. The experimental resulta are best 
explained on the basis of a redox system—the so- 
called sedox pump mechanism. This hypothesis 
required the existence of a mobile redox system 
say by metabolio hydrogen, would complex with a 
cation at the internal boundary of the membrane; 
this complex would then orient iteelf to the external 
boundary, where on transferring ite electrons to an 
acceptor system ib would release the cation to the 
medium. It is possible to replace the internal potas- 
sium of the yeast oell by sodrum or ammonium and 
so make the interesting ‘sodium yeasts’ and ‘am- 
monium yeasts’; these interchanges are readily 
reversed. Although we have gained some insight 
into how the oell membrane functions, a description 
of the complete pattern of organization within the 
yeast must await further knowledge of the 
funotiońmg of ite subcellular components. | 

‘The third paper, on “The Biochemistry of Alooholio 
Fermentation”, was read by Dr. R. Davies. He 
referred to the fact that ıt was just one hundred 
years since Louis Pasteur published his first paper 
on alcoholic fermentation, 1n which fermentation was 
defined as life without air. Since then it has been 
found that fermentation depends on a series of 
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internal oxidations and reductions m which energy 
is released in a form in which the organism oan use 
it for synthesis of oell material. The energy is stored 
phosphates of which & 


of the high energy of ihe terminal phosphate bond, 
this can act as a link between the energy-liberating 
metabolic reactions and the energy-requiring syn- 
thetio reactions. The fermentation of sugar by yeasts 
involves four phases: first the of the sugar 
across tho outer cell membrane into the cell ; second, 
the prepera&ion of the sugar for entry into the energy- 
yielding mechanism proper; third, degradation 
to ethanol and carbon dioxide; and fourth, syn- 
thesis of cell materials. Two molecules of adenosine 
triphosphate are used up in phase two (this is 
the energy i to set the process going); 
four are released in phase three, so that there is an 
overall gain of two molecules of adenosine triphos- 
phate per molecule of gluoose fermented ; these high- 
energy phosphates are then available for synthetic 
work m phase four. Thé series of godotinna m Pona 
two and three, which are known as the 
Myerhof-Parnas glycolysis system, involve the chain 
glucose, glucose-6-phosphate, fructose-6-phosphate, 
fructose-1 : 


(and dih 


glyoerio acid, 2-phoephoenolpyruvio acid, pyruvic 
acid, acetaldehyde (and carbon dioxide), and finally 
ethyl alcohol. The imteroonversion of each pair of 
these intermediates requires its own enzyme and 
frequently a coenzyme. The action of these enzymes 
&ooounta for alcoholic fermentation of glucose or 
galactose at 

and thede 
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the oell 


to involve permease action. 
formation of permeases is gen 


explanation 
fermentas at a higher rate than i 
hexoses. 

The fourth paper, on “Yeast Biology in Relation 
to Fermentation Techniques”, was read by Mr. 
R. B. Gilliland. He first mentioned the many indus- 
tries interested eithar in yeast production or in the 
producta of fermentation, and went on to say that 
studies of the genetics, biochemistry, cytology and 
physiology of yeast have contributed to the improve- 


properties, d 
between flocoulated and dispersed yeast, and the 
control of the balance between aerobic respiration 
and anaerobic fermentation, were discussed. Con- 
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siderable improvemente in the performanoe of yeasta 
have been made by strain selection and, more 
recently, by the production of new hybrid strains. 
Yeast appears to have an advantage over other 
organisms in that its haploid generation can have & 
free existance, and may be tested, so that a selection 
of the best haploids may be used for hybrid pro- 
duction. This apparent advantage is y illusory, 
as any character exoept the very simplest may be 
governed by many genes, so that the ability of a 
diploid cannot be judged by the separate abilities of 
its haploid components. The best method of finding 
better strains may therefore be to screen large 
numbers of randomly produced hybrids. Several 
peoducers of baking yeast have already found 
artificially produced yeast hybrids which are superior 
to naturally occurring strains, but apparently no 
other industry has yet used yeast hybrids oom- 
mercially. Nor have polyploid yeasts bean used 
commercially, though they have attractive qualities 
larger, 
higher yields than diploid yeasts. 

The fermentation of various sugars, such as maltose, 
sucrose, raffinose and galactose, is under simple 
genetical control in yeasts, and this has recently 
been found to extend to the fermentation of malto- 
trose, dextrin and starch. Practically any selection 
of carbohydrate-fermenting abilities could be oom- 
bined in one yeast, with possible applications both 
in industry and also for isolation of the mdividual 
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enzymes. 
It is very disconcerting if an industrial yeast 
changes ita properties ; fortunately this is very rare, 
floooulation characteristics. The ability to flooculate 
is controlled by from one to three pairs of dominant 


ions, sometimes alcohol, is inhibited by mannose, 
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maltose or glucose, bu’ not by mannitol, raffinose or 
fructose, is dependens on pH and on surface tension, 
and sometimes is achieved only when another 
mutually flocoulent yeast is present. 
known, but there is much thas is not known about 
the phenomenon and we have not yet gos complete 
control of the balance between too intense and too 
weak flocculation, either of which may cause tech- 
nical difficulties. A recent innovation is the deliberate 
use of two yeast cultures, one flooculen$ and one 
dispersed, in a brewery, with control by adjustment 
of the percentage of each in the mixture used for 


brewing. 

The balance between respiration and fermentation 
ia of importance both to producers of yeast and to 
industries dependent on the products of fermentation. 
For the former, intense exponential aeration and 
exponential feeding give the maximum production 
of yeast for the amount of carbohydrate used, with 
no alcohol m the residue. For the latter, aeration is 
necessary to keep the yeast healthy and vigorous, 
bub too much aeration would lead to loss of alcohol 


production, so that just the correct amount of . 


aeration is essential. 

In a short but lively discussion the comparative 
values of protem extract from graas and of food 
yeast were questioned. The flavour of the former was 
stated to be sickly and unpleasant and the texture 
of the, latter did not compare favourably with roast 
beef, so that in communities which enjoyed a good 
mixed diet neither was to appeal ; but where 
dietary protein was low ei might form a valu- 
able additive, if not a maim course. The function 
of glycogen in the yeast cell was admitted to bo 
still a mystery, while the &erobio fermentation 
of glucose by osmophilic yeasts was probably 
due to & shunt from the mam system into one 
of the many alternative pathways. 

R. B. GIiLLILAND 


UNIVERSITY APARTHEID IN SOUTH AFRICA 


HE proposals of the South African Government 

to enforce racial segregation at the university- 
level and to exercise rigid control over projected 
colleges for non-whites has caused concern and 
indignation in university circles throughout the 
Commonwealth and beyond. Some of this concern 
found expression in & well-attended 
the Oaxton Hall in London on November 2 under the 
sponsorship of the International Committee on 
Science and Freedom in co-operation with the 
Association of University Teachers. Dr. J. W. Cook, 
vice-chancellor of the University of Exeter, presided 
ab the meeting, which by an overwhelming majority 
passed a resolution expressing admiration and sup- 
port for thoee South African universities which are 
Teaisting their Government’s policy and calling upon 
the South African Government to heed the cruel and 
disastrous consequences of its policy and to abstain 


from a number of organizations, including the Senatus 
of the University of Aberdeen, University of British 


held at . 


Columbia, University of the Phiippinee, University 
of the Punjab, University of Delhi, the University 
College of North Staffordshire, various branches of 
the Association of University Teachers and the 
National Union of South African Studente. 

In his introductory address, Prof. M. Polanyi, 
chairman of the Committee on Science and Freedom, 
outlined the Committee’s activities during the past 
three years. He described the apartheid issue as one 
in & chain of campaigns "always the same in different 
form". As in other cases, the claim was made that 
this iasue had nothing to do with academic freedom ; 
but if ib had, then academic freedom must yield to 
higher considerations of social interest. Prof. Polanyi 
suggested that it is an obligation on universitice to 
teach young people those ideas which ıb is the duty 
of society to maintain; that any violation of these 
ideas within the universities cannot be tolerated ; 
and that to demand the participation of universities 
in & programme of inhumanity, oppreasion and mtel- 
lectual dishonesty is a violation of academic freedom. 
The general philosophy of apartheid, against the 
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background of the racial composition of South Africa, 
‘was discussed by Rev. Michael Scott, honorary 
director of the Africa Bureau and spokeaman for the 
African tribes in the United Nations. Apartheid, he 
said, has two faces: with one it looks out on the 


' world at large, and with the otber i$ confronts ita own 


non-European people. To the outside world it is 

ted as & solution to the problem of race 
relationshipa, whereby each race is thought of as 
developing separately and along its own traditional 
lmes, and within its own socio-economico 
system. To the peoples of South Africe, apartheid 
means White supremacy, which in praotioe means 
Afrikaaner domination over all other peoples for the 
foreseeable future. During the ten years in which 
the Nationalist Government has been in power, the 
Tepressive aspect of apartheid has found expression 
in legislation for tightening of control over both 
physical and political movements. As several 
later recognized, university apartheid is a 
natural and general development of this repressive 
policy. 

The two main principles of this policy which 
emerge from the Separate University Education Bill 
were referred to by the next three Prof. 
Kenneth Kirkwood, Dr. J. W. Oook and Lord 
Chorley. -The first new principle is the proposed 
creation of a system of university colleges for non- 
whites (that is, Asians, Africans and coloured people 
of mixed origin). The colleges are to be established 
ou a tribal basis, and the most notable feature is the 
very strict measure of control which the Government 
intends to exercise. Moreover, whereas in previous 
university legislation in South Africa it has bean 
possible to dismiss the matter of misconduct by 
university staff in a couple of lines, in the proposed 
new law some 800 lines are devoted to this question. 


By & provision which, as Lord Chorley said, must 
be unique in the history of any civilized community, 
the staff are made y hable for mis- 


conduct committed before the date of transfer to the 
new regime. The position of teachers in the new 
institutions would be one of legal rightleaaneeg which 
has scarcely been known in any free community 
since the serfdom of the Middle Ages. The second 
main principle of the Bill is the ministerial determ- 
ination of the composition of the student bodies of 
the existing universities and the exclusion of non- 
white students in the future: These two principles 
are indeed supported by the majority of the scademio 
staff of the four universities using the Afrikaans 
medium, but Prof. Kirkwood stressed that it is a 
majority and that there is no complete unanimity even 
in these universities. In the other four South African 
universities opinion 18, of course, overwhelmingly 
against tbe Bill. This Bill, which received its second 
reading on May 27, waa on the following day referred 
to a Select Committee. 


Prof. Kirkwood, while that there 


Sg ibs ell ca tod ts e TH, ae Cul 


„that there.is an equally valid non-racial tradition 
“which. found its expression chiefly during the long 
joers of British Colonial administration in South 
Africa, iri the Cape Colony, in the Colony of Natal and 

The practice of non-racialiam has been by 
no means confined to the English-speaking group, 
and it is a practice which in the univeraities-origingted 
more than half & century ago. Contrary to what has 
sometimes been suggested, it is not at the mixed 
universities tha’ friction has arisen ; 
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segregated institutions that there is & sense of 
gnrievanoe at the denial of opportunities and facilities 
that are available elsewhere. Dr. Cook recalled some - 
of the ea of self-government ofthe univer- 
sities of the United Kingdom which are violated by 
the provisions of the South African University Bill, 
and contrasted the proposals to enforce racial segre- 
gation with the conditions which obtain at the 
1 in some of the British 
overseas territories. Qf particular significance is the 
multi-racial character of the University College of 
Rhodesia and Nyasaland. The Federation adjoins 
the Union and has a somewhat similar racial dis- 
tribution with similar social conventions. 

Perhaps partly because of the ties of common 

with the Afriksans-speaking population of 

South the Netherlands Association of Univer- 
sity Professors and Lecturers was not officially 
Tepresented, and Prof. W. T. ete of Delft, 
emphasized that he was personal 
capacity. But he lef no doubt about the general 
feelmg in the Netherlands universities in favour of 
academic freedom; and he concluded a forceful 
speech against the policy of apartheid with a plea to 
those in the South African universities who have so 
far ried their Government to join forces with 
their oo in the ‘open’ universities, and not to 
indulge in the illusion that academic freedom can be 
retained when all students are segregated according 
to their race. 

The audience gave a polite but see 
to Prof. L. J. du Plessis, of the 
University, nicus O BODL A 
to present the case in favour of university apartheid. 
The principle of the scheme for compulsory separate 
university education, he said, has already been 
accepted by the Union Parliament. The matter still 
open for discussion in the light of the evidence to be 
submitted to the Oommission would seem to be 
mainly the intensity of the Ministerial control over 
the non-European university colleges and the stages 
to be observed in the exclusion of non-European 
students from the existing residential universities. 
The new university institutions are to complete the 
educational structure already developed for the non- 
white groups from the elementary school stage 
upwards. They sre meant to supply intellectual 
leaders for the several racial groups, and such leaders 
can. only be satisfactorily educated in racially homo- 
geneous instisutions. Provision will be made in the 
near future to transfer control of Fort Hare University 
College and the Durban Medical School to the Govern- 
ment. The situation does nob give the same 
scope for development of non-whites as would be 
given in separate institutions. Prof. du Plessis con- 
ceded that the measures proposed would constitute 
some limitation of university autonomy, but this the 
State was entitled to do on behalf of over-riding 
national interests. In any event, control of the new 
institutions by Government departments is rendered 
necessary by the fact that the Government initially 
supplies all the funds, and that a responsible authority 
is needed to prevent undesirable ideological and other 
developments. Quality will be guaranteed by the 
University of South Africa, he said, so there is no 
validity m the argument that the standard of the 
separate institutions will be inferior. The principle 
of racially ted university institutions will open 
the way for.ihe employment of non-whites on an 
ever-widening scale in the highest university positions. 
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In his brief reply to the ensuing general discussion, 
Prof. du Pleemis said: “If I were in England, I would 
be an integratiocisb too, betange it is nob a danger 
to English national character, and if I were in 
America I would be an integrationist too ; the negroea 


The general discussion, in which Prof. J. L. Mont- 
rose, Prof. A. J. Ayer, Mr. L. Behrens and others 
took part, was largely concerned with what steps 
uld be taken to assis) the South African univer- 
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sities and the non-European students. Mr. T. D. 
Smith outlined what was being done in Oxford by 
the Joint Action Committee against Racial Intoler- 
ance, now & university society with more than two 
thousand undergraduate members, which is raising & 
fund to provide a scholarship for a non-white from 
South Africa. Dr. H. J. Grenvillé-Wells, who was 
brought up in South Africa and attended for five‘years 
a South African university, deplored the fac’ that she 
had had to come to England and go to-America to 
meet Africans of university standard, and to find out 
what Africans and other coloured people want for 


~themeelves. At a meeting where plain speaking was 


not spared, this seemed to some the most telling 
indictment of apartheid. 


~ 


THE CHEMICAL SOCIETY OF FRANCE, 1857—1957 


HE centenary of the Société Chimique de France 
was celebrated in the Sorbonne on July 16, the 
President of the Republic, the Minister of Education, 
and the Secretaries of State for Agriculture and Publio 


Sea pet dar An address was given by the 
president of Bociety, Prof. R. , who re- 


viewed the history of the foundation and development 
of the senior association of French chemists. It was 
founded on June 4, 1857, on the initiative of three 
young chemiste, Arnaudon, Collinet and Ubaldini, 
who, with a few other young colleagues, decided to 
meet weekly for the purpose of keeping in touch with 
all branches of the science by reading memoirs, ex- 
tracts, and abstracts of work published in French and 
foreign journals. At that time the younger chemists of 
France included Wurtz, Sainte-Claire Deville, Pasteur 
and Berthelot. Dumas was president in 1859, 
Wurtz being secretary and Pasteur and Oahours 
vice-presidents. In 1864, the publications of the 
Society were united under the title of Bulletin de la 
Soordid chimique de Paris ; in the same year a decree 
of Napoleon i the Society as of public 
utility. By the creation of the Bulletin the Society 
acquired a growing influence, the enthusiasm of 
Wurtz being especially influential, so that he was 
regarded as the true founder of the Society. 

When the Society was founded, the chemists of 
France were divided into three rival schools. That 
of Sainte-Claire Deville at the Koole Normale Supér- 
ieure continued the older traditions of Berthollet and 
Gay-Lussac,; who were mainly interested in physical 

istry, and is continued to use the dualistic 
notation of Berzelius. In the École de Pharmacie, 
Berthelot used the equivalent formuls (as he did for 
long after Cannizxaro’s atomio weights were accepted 
by other chemists). In the Hoole de Médecine, Wurtz 
was a protagonist of the new school, based on the 
&tomio theory, and with his collaborators, includmg 
Friedel, Ladenburg, Salet, Orafts, Grimaux, and 
Beilstein, used structural formuls and the idea of 
chemioal bonds. On account of Wuriz's influence, 
the new Society became the centre of interest in 
atomistic ideas in France. Delaby quotes what was 
said by Gautier on the oocasion when the Society 
had reached its fiftieth year, to the effect thas in 
passing from one school to another in the earlier times, 
a young chemist had to learn to speak a different 


chemical language as well as to make profound 
adjustments ın his outlook on chemical theory. 

In 1884, it was proposed that the name of the 
Soaiaty should be changed to Société Chimique de 
France, but authorization for this was not given by 
the Council of State until 1906, the statutes being 
amended a&ooordingly. Among past presidents were 
three permanent secretaries of the Académie des 
Sciences, Dumas, Pasteur, and Berthelot, and three 
recipients of a Nobel Prise, Moisan, Grignard, and 
Sabatier. Delaby in his lecture gave brief accounts 
of the careers of several presidents of the Society. 
Dumas is best known for his discovery of substitution 
and homology ; he was the author of a large ‘“Traité 
de Chimie appliquées aux arte" and the famous 
“Leçons de philosophie chimique”. Pasteur, a great 
experimenter, founded i , and later in 


-his researches in the fields of biochemistry and biology 


made important contributions to medicine. Berthelot 
contributed to the flelds of organic synthesis, thermo- 
chemistry, the physical chemistry of the detonation 
wave, and the chemistry of agriculture, as well as 
to the history of Greek alchemy and the alchemy 
of the Middle Ages by the publication of texts. He 
also occupied important positions in the State— 
senator, Minister of Public Instruction, and Foreign 
Secretary. Moissan worked mainly in the field of 
inorganic chemistry; he discovered fluorine and 
invented the electric furnace, with which he studied 
the carbides, borides and gilicides of metals. Grignard 
is well known as the discoverer of the organomag- 
i unds and of their applications in organic 

ier was & pupil of Berthelot and was 


tignon, and Jolbow, whose work was briefly 
reviewed. 7 

Prof. Delaby’s leoture gave an interesting survey of 
the development of chemistry in Franoe from about 
1850 to the present day. It shows how the Sooióté 
Ohimique de France participated in this and how the 
most famous members of the Society advanced the 
various branches of the science. It is a record of 
which the French nation is justifiably proud. 

J. R. PAETINGTON 
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' Prof. C.-G. Rossby 


Pror. Cant-Gustav Roassy, director of the Insti- 
tute of Meteorology, University of Stockholm, died 
suddenly on August 18, at tho age of fifty-nine. With 
his untimely death, meteorology has los’ its most 
colourful, stimulating and provocative exponent of 
the pasb twenty years or so. Rossby was a native of 
Stockholm and graduated from its University in 1918. 
Geophysical science was ‘quite the rage’ in Scandina- 
via in those days and Rowsby was immedia 
attracted to its ‘Mecca’, the Geophysical Institute at 
Bergen, where for the next two years he worked under 
Prof. V. Bjerknes, and with the several exponents 
of the famous air-mass and frontal school of meteor- 
ology. He continued his geophysical studies for a 
year at Leipzig, where V. Bjerknes had formerly 
occupied & chair, and then entered in 1032 the 
Swedish Meteorological and Hydrographic Bervioe. 
In 1926, he was awarded a fellowship, by the Swedish- 
American Foundation, to propagate the gospel of the 
Bergen school among meteorologiste in the United 
States, and this led, a year later, to his appointment 
under the im Fund for Promotion of 
Asronautios to apply meteorological knowledge more 
effectively to aviation. The role was exacting and, 
apparently, often exciting; but it failed to satisfy the 
scholar that lay somewhat hidden behind the many 
other qualities that made up Rossby. 

In 1928, the Massachusetts Institute of Technology 
invited Rossby to become ite first head of a depart- 
ment of meteorology. When he left it, in 1989, 
academio meteorology was well founded in the 
United States. For the next two Rossby was 
assistant chief of research to fhe U.S. Weather 
Bureau, but on America’s entry into ihe War he was 
appointed to a new chair of msteorology “at the 

niversity of Chicago and directed & large effort on 
the rapid training of meteorologists to satisfy the 
needs of the Armed Services. He retained his chair 
at Chicago, where he became distinguished service 
Professor, until 1950, but from 1947 onwards he spent 
about half his «ime m the University of Stockholm 
- where he created yet another department of meteoro- 
logy, this time of an avowedly international flavour. 
Stockholm was indeed his home from about 1949, 
but he continued to make occasional extended visits 
'to the United States, mainly for work at Woods Hole 
Oceanographic Institution. 

Roasby’s direct contributions to meteorology and 
oceanography were rather closely phased to his 
various academic appointmenta. During the period 
when he was at the Massachusetts Institute of 
Technology, was largely concerned with 
the theory of atmospheric and oceanio turbulence 
and with meteorological thermodynamics. He 
developed the latter as & tool in air-mass analysis 
and sought the workings of large-scale atmospheric 
processes iñ isentropic analysis, that is, by the 
ohartirig.of the contours of isentropic surfaces. Others 
failed to advanoe the subject significantly by its aid, 
and tbe technique lapsed. But it led Rossby on to 
his major work, the form and behaviour of atmo- 
spheric flow on the planetary scale. Earlier work in 
this feld had been almost entirely climatological, but 
Roesby dealt with the instantaneous pattern, a 
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circumpolar df long’ waves most in evidence 
in the westerlies of jhe rhiddle and upper troposphere, 
and its evolution. . Weil enough aware that all atmo- 
spheric motion is esenti thermally driven, 
Rossby soughs to find how far a purely inertial model 
of the atmosphere, worild take him in the description 
of the large-scale flGWHeld. This was characteristic 
of Rossby: not to attempt to solve the problem of 
atmospheric motion in all ita bewildering complexity 
but to geo whether major features could be accounted 


tely -for in relatively simple terms. By about the end of 


his period at the Massachusetts Institute of Teoh- 
nology he had on the besis of the conservation of 
absolute vorticity developed the famous Rossby 
equation f 


IE 


where C 18 the speed of propagation of long waves of 
length L in a ronal air current of speed U, and B is the 
variation of the Coriolis parameter with latitude. 
For large wind speeds or low wave-lengths the waves 
are propagated downstream ab relatively high speed, 
whereas for low wind speeds or large wave-lengths 
the waves may retrogress. 

The Chicago period was one of elaboration and 
application of these ideas. Upper-air data on pressure 
long-waves could be mapped with some thoroughness 
over a large part of the northern hemisphere on a day- 
to-day basis. The ‘jet stream’ was identifled as the 
fast-moving core of air embedded in the upper long- 
waves and Rossby sought an tion, not quite 
succesaful, in terms of conservation of vorticity and 
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well remember & hot August day in Chioago in 
1947 when I waa privileged to attend the daily con- 
ference on the current large-scale synoptio situation 
at which the long-wave and jeb ideas were under - 
discussion and application. This waa a period too 
when Rossby, with others, began to soe the possibility 


' of applying the hydrodynamical equations of his or 


other model atmospheres for numerical weather pre- 
diction, using the new high-speed, electronic oom- 
puters. That research is still very active. 
Dynamical problems were by no means dropped 
during the final Stockholm period, but Rossby was 
lookmg for new interests and found them in the study 
of a io miocro-chemustry. He organized a 
network of stations in Western Europe at which the 
concentration of various radicals, such as sulphate, 
chloride, eto., in the air and in precipitation, was 
measured on & routine basis to provide their distribu- 
tion in space and time. Such information, Rossby 
believed, would lead to important advances in 
meteorology, oceanography and agricultural science. 
He leaves in Sweden workers who can be expected to 
continue this research from the poins now reached. 
An account of Rossby’s interests and original work 
shows only a part of the great character he was. 
Probing, puckish, kindly, cultured, & grees m pu 
and & great American, he was much honoured, 
formally and by the many who could oell him friend. 
A light has gone out and the world is in debt to 
Scandinavia for one of her great sons of geophysics. 
P. A. SHEPPARD 
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Dr.’ Robert "Chambers 

Romet OgAWnBARS, perhaps the most distinguished 
figure in the fleld of experimental cytology, died 
recently a$ the age of seventy-five. Of Oenadian 
parentage, he was born:in Turkey, where his early 
years were spent in fascinating 4nd, at times, exciting 

surroundings. As a young man he graduated at 
Queen’s University, Ontario, and after a period spent 
in Richard Herbwig'g laboratory ab Munich, he held 
teaching and research posts at^Cornell and elsewhere. 
In 1928, he was elected to a research professorship ad 
New York University, Washington Square; this 
post he held until his retirement. 

Chambers was largely responsible for the develop- 
ment of micro-dissection as a means of investigating 
the properties of living cells. He was a brilliant 
technician; to watch his control of & needle or 
pipette was an inspiration in itself, and much of our 
knowledge of the progesses of fertilization and 
cleavage of an egg we owe either directly to him or 
to the enthusiasm which be inspired in others. Not 
the least of the lessons which he taught was modesty 
when an experiment went well, and absence of 
Impatience or depreasion when things went wrong. 
He was the author of a very large number of papers, 
all characterized by their conciseness and 
of style. Nearly—but perhaps not quite—all his 
conclusions have been substantiated by the use of 
techniques much more elaborate than his own. 

During the inter-War years Chambers travelled 
extensively in Europe and made many friends. His 
handsome features, lit by a characteristioally, jovial 
amile, made him a weloome visitor to any laboratory ; 
within a few days, he became “Robert” and remained 
Bo to young and old alike. For the best part of a 
generation he and his wife, Bertha, kept open house 
at their home in Woods Hole or New York. They 
had the supreme gift of weldmg a heterogeneous 
mixture of individuals into a happy gathering free 
from the strain of scientific research and the troubles 
of the outside world. 

i casual in the affairs of everyday life, 
Robert's scientific vision was remarkably acute and 
he pursued his ends tenaciously and unselfishly. He 
founded and was editor of a journal (Protoplasma), 
and he started centres of informal discussion which 
grew into well-organized and successful societies. He 
received many honours, but among these the affection 
of his friends and their for his scientific work 
must have ranked highly. Perhaps his most endearing 
and characteristic quality was his ability to remain 
young and—superficially at least—carefree. There 
oan be few biologista of his own generation to whom 
his death did not bring & sense of personal loes, and 
younger oytologiste will be among the first to acknow- 
ledge, the; lasting valua. o5 bis soientifio work. 

J. QBaY 
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Prof. Jean Glaja 


'  BroroarerS will learn with regret of 
the sudden death in Belgrade on October 1 of Prof. 
Jean Giaja, otherwise Ivan Djaja, which ooourred 
during & sympostum on hypothermia, of which he 
was president. The symposium was being held in 
connexion with the fifteenth International Congress of 
Military Medicine and Pharmacy. Physiologists and 
medical men from many lands had gathered to 
honour Prof. Giaja and to discuss recent advances in 
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Ve sudy lot Bypothonus, a eo axwiich Bs was 
an authority and had been a pioneer. 

Giaja was born in Dubrovnik on August 21, 1884. 
His father was the skipper of a four-masted’ barque 
which sailed the oceans, so that young Giaja was 
often left with his mother, who was a Frenchwoman 
and who influenced him greatly and provided a rioh 
cultural und. He graduated from the 
University of Belgrade and, after a year at, Rouen, 
moved to Paris, where he spent six years doing 
physiological research under Prof. Destró. He was 
awarded the degree of doctor of biological sciences at 
the Sorbonne. Then, in 1910, he was appointed 
professor of physiology in the University of Belgrade. 
There he remained until his death. 

During the pest fifty-two years Prof. Giaja had 
published many original articles and reviews. Be- 
tween 1900 and 1930 he studied the enzymic break- 
down of glucosides and carbohydrates in mammals, 
birds, fish, invertebrate marine animals and yeasts. 
This led to investigations of energy intake and 
rue r a reac ated 

and hibernating animals. His results enabled 
Mus i) déew iorbn a aponk bó 
regulation of heat production and maintenance of 
body temperature in birds and mammals. As long 
ago as 1930 Giaja began to study mammals with 
reduced body temperatures. He was the first to use 
the rat for this purpose and to show the protective 
action of h in & variety of adverse con- 
ditions inch lack of oxygen. Twenty years passed 
fees Abc ices of hypothermia became fashion- 
able as & result of its application to cardiac surgery 
in 1950. By then & firm physiological basis for ita 
use had been laid by Prof. Giaja. 

Al he retired three years ago, 
Prof. Giaja continued active research until the last. 
One of his recent articles on “Survival of the Heart 
following Deep Hypothermia” was recently pub- 
lished in Nature (178, 1280 ; 1956). He was a member 
of the Serbian and French Academies of Sciences, 
of several Yugoslavian and Frenoh soientiflo societies 
and of the Légion d'Honneur. Among his hobbies 
were gardening, boats, music, reading and travel. 
Prof. Gisj& had a charming personality and 
ingpired admiration and affection in his studente, his 
colleagues and his numerous friends among scientists 
overseas. He is survived by & daughter and by his 
second wife, who had worked with him for many 
years. AupRaY Burrg 


Prof. Antonino Mura 


Tra untimely death of Antonino Mura, which 
occurred on July 24, near Milan, deprived physica of 
a dedicated student. He was born in Florence on 
March 19, 1916, and after attending the Scuola 
Normale Superiore in Pisa, obteined his doctor's 
degree in physios in 1938. Of the nineteen years 
since then, five were spent with the army during 
the War, and eight were clouded by the disease that 
eventually killed him. The remaining years were 
wholly dedicated to teaching and research at the 
University of Milan, where Mura contributed so 
much to re-establishing the academic and scientific 
activities of the Department of Physics after the 
Second World War. 
Notwithstanding the odds agamst him, Mura oon- 
tinued to perform remarkable research work in the 
field of cosmic-ray physics. He started in 1945 
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studying the extensive (Sages showers, and the 
properties of their penetrating oom t. Boon 
afterwards, he developed the cloud chambers which 
were to be successfully operated at the Alpine 
laboratory of Testa Grigia to investigate the charac- 
teristios of the nuclear disintegrations mduced by 
commic rays: Mura and his co-workers determined 
the strong nuclear properties of the ‘shower’ particles 
emitted.from the disintegrations. This research, and 
later work on the production of neutral pions and on 
the development of the nucleon cascade, shared with 
other investigations carried out in the game years in 
different oountries the merit of bringing about the 
present understanding of the phenomenological 
aspects of the coamic radiation: namely, that the 
extensive, the penetrating and the mixed showers 
are but different offsprmg of the high-energy 
nucleon-nucleon collision, the most catastrophic 
phenomenon of Nature. 

It was with the intention of collecting mformation 
relevant to the behaviour of high-energy particles 
that he and his colleagues engaged m the study of 
phenomena underground. They demonstrated the 
groundleesnees of reporte from other investigators 
suggesting that the muons might give rise to pre- 
viously unknown sub-atomic particles : the assump- 
tion of non-slectromagnetic interaction properties of 
the muons could thus be discarded. 


NEWS an 
Artificial Meteors 


Ir 18 reported from the United States that in an 
experiment devised by the U.S. Air Force Research 
Station at Cambridge, Massachusetts, artrficial 
meteors in the form of aluminium pellets were 
released by an Aerobee rocket at an altitude of 
54 miles over New Mexico on October 10. It is 
probable that some of the meteors, which were 
ejected from the rocket by means of ahaped charges 
of explosive, may have achieved speeds in excess 
of the velocity of escape from the Earth's gravita- 
tional fleld. A photograph taken with a Baker 
Super-Schmidt meteor camere is said to have shown 
one of these meteors travelling &5 a speed greater than 
33,000 miles per hour, with a brightness of stellar 
magnitude —2. Observations of the temperature 
(luminosity) and rate of vaporization of &rüfloial 
meteors, the composttion and maas of which are 
known, &re likely to be of use for the 
density of the Earth’s atmosphere at great heights. 
Radar observations of the ionized trail of such 
meteors may also be expected to throw light on 
processes occurring in the 1onosphere. 


Electrical Engineering at The Queen’s Unlversity, 
Belfast : Prof. P. L. Burns 
Pror. P. L. BuzxS8, who retires from the chair of 

electrical i ing m The Queen's University of 

Belfast at the close of the present session, received 

his engmeering education at the University of Man- 

chester, where, during the First World War, he was 
associated with Lord Rutherford in the problem of 
the detection of submarines. His practical training 
was obtained in the then British Westinghouse Co. 
at Trafford Park, Manchester. He entered the 
teaching profession in 1918, bemg successively im 
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After this work, Mura was no longer able to 
participate directly in the experimental activity : in 
his last years his ailing body prevented him from 
contributing more than advice, oriticiam and inter- 
pretation of results. His interest in physics remained, 
however, unabated ; and to the very end of hus life 
he continued to discuss scientrfic subjects either in 
letters or with gatherings of his collaborators around 
his hospital bed. 

The association of most of Mura’s work with such 
an exacting and delicate instrument as the cloud 
chamber was not casual. He was at heart a respectful 
student of Nature, and elected to depend on a 
research tool presenting & straightforward kind of 
evidence of Nature's ways. His particular excellence 
as & physicist lay in his relentlesaly oritical mind, 
striving to uncover whatever truth, if any, might be 
hidden under uncritically accepted, misleading or 
exaggerated statements. 

This earnest approach to the object of scientific 
research did not prevent him from being good- 
humoured and witty; and this indeed was his 
prevailmg mood in performing his duties and in his 
contacts with people. He made an ideal partner in 
team-work, because he smoerely believed that every- 
one tries always to do his best. He never complamed 
of his fate, of which he must have been deeply 
aware. GrorGio BALVON 
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charge of the electrical engineermg de at 
Hull Technical College and at Rutherford College, 
Newoaatle upon Tyne, before being appointed in 1924 
to the position of head of the Department of Elec- 
trical ing and Phymes of the Belfast College 
of Technology and extra-mural professor of electrical 
engineering im The Queen’s University of Belfast. 
This position he held until 1955 when, with the 
formation of the Jomt Authority for Higher Tech- 
nological Studies, he became the first holder of the 
unr chair in his subject, bemg still associated 
with the Belfast College of Technology aa director of 
higher studies in electrical engineering. 

Prof. Burns’s tenure of the chair has been marked 
by steady developments in both the University and 
the Technical College mdes of the department, in all 
of which his skill as a teacher found full scope. His 
interest in the studente has not, however, been con- 
fined to their academic studies, for he has interested 
himeelf in all their activities. For a considerable 
ee ee Bed 

ignals Unit of the Senior Traming Corpe, for the 
formation of whicb he had been responsible. He was 
elected premdent of the University Rugby Club, and 
his cheerful and enthusiastic figure 18 a famuliar sight 
on the touch-line at all university matohes. Prof. 
Burns carries into his retirament thé best wishes of 
his colleagues and of the long line of studente who 
came under his influence, many of whom now hold 
positions of high responsibilty in mdustry. 


Dr. J. C. West 


De. J. C. Wzsr, who has been appointed to 
succeed Prof. P. L. Burns, entered the Depart- 


ment of Electrical Engineering at the Umversity 
of Manchester in October 1940, and graduated 
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with first-class honours in 1943. He then joined 
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“of electron optics, but in 
1047 he began. to take an interest in servo-mechanisms. 
During the ten years that have elapeed since then he 
has built up an active research group specializing 
mainly in non-linear servo-mechanisms. Dr. West has 
become a well-known authority in this difficult fleld, 
to which he, and his group, have contributed a con- 
siderable body of published work. Arising out of 
this work he was awarded the degrees of Ph.D. in 
1952 and D.S8e. in 1057. Alongside this regeerch 
activity he has built up an excellent third-year 

te course. In connexion with this course 
he has lished & very successful text-book and he 
has a book in course of publication. Dr. 
. Weet’s activities extend well beyond purely academic 
circles: he is a member of several committees con- 
cerned with automatic control and is in close touch 
with industry through his consulting activities. 
Ho has taken an active part in the work of the 
Institution of Electrical Engineers and received & 
Premium, of the Institution in 1956 for his work on 
non-linear control systems. He has been a member 
of the North-Western Centre Measurement and 
Control Section Cammittee, of which he was chair- 
man durmg 1955-56, and has been an invited speaker 
at several international conferences on automatic 
control. 


Biohistorical Institute of the University of Utrecht : 
Dr. Frans Verdoorn 


Dr. Fraws VHEDOORN, managing editor of the 
Chronica Botanica Oo. and secretary of the Inter- 
national Biohistorioal Commission, has been appointed 
director of the new Biohistorical Institute of the 
University of Utrecht, The Netherlands. This 
Institute, now being ses up in conjunction with Prof. 
Lenjouw's Botanical Museum and Herbarium, will 
concern itself with the cultural, historical, other 
humanistic and related aspects of the pure and applied 
sciences of life, with special reference to the plant 
species. Born in The Netherlands and originally a 
oryptogamio botanist, Dr. Verdoorn later engaged 
mainly in editorial and international relations work. 
After moving to the United States in 1940, his main 
interests turned gradually to the borderlands between 
the natural sciences and the humanities and he 
collected a great deal of information on botanical 
biography (“Index Botanicorum”), the history of 
biology, the history of botanic gardens, the Linnean 
period, etc., which will now form the nucleus of the 
new Institute at Utrecht. 


Centenary of the British Ornithologists’ Unton 


As part of ita centenary celebrations the British 
Omithologists’ Union (founded 1858—59) is placing 


two scientific expeditions in the fleld. The main: 


expedition is to Ascension Island, where a party of 
four will undertake a thorough examination of the 
general, biology and breeding behaviour of the ten 
species of sea birds Particular attention 
will be paid to the following pointe : investigation of 
the factors the timing of the breeding 
seasons (known to every nine months m one 
species) ; comparisons of the feeding, growth, matura- 
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tion and gurvival-rases of the young; comparative 
studies of behaviour patterns in closely related species ; 
pulation counts and surveys of breeding sites, aa a 
for conservation measures and possible future 
studies ; an extensive of ringing adults 
and young. The party left England 7 and 
expects to remain in the field for eighteen months. 
It will be joined from time to time by visiting 
scientists, who will work on independent problems. 
The ion, which is led by Bernard Stonehouse, 
of the Edward Grey Institute, Oxford, who has had 
long experience of biological and meteorological work 
H Aniara oe ae ee eee 
hydrographic observations. A second 
planned to investigate problems of sacxonsrnica end 
speciation in the Comoro Islands. 


Sdentific and Technical Man-power In Britain 
Savana questions to scientiflo man-power 
were raised in the House of Commons during Novem- 
ber 18-19. The Paymaster-General gave the number 
of acientists now employed in his Department as 162 
and his expenditure on seientiflo research in the 
current financial year as £1,045,000. Asked whether 
he would arrange for one Government department to 
be nsible for maintaining records of the numbers, 
tions and types of appointment held by 
Oe eal cago the Prime 
Minister said that the Minister of Labour is already 
responsible for collecting information about the 
employment of persons in Great Britain, i 
engineers and technologists, and that the expense of 
keeping records sa full as those suggested would be 
dispro to the value. Asked if he would 
MIRA foe aus Gaaraa depant (o, De 
responsible for maintaining records of all emigration 
of highly qualified scientista and engmeers, the Prime 
Minister referred to an earlier reply of the Home 
Secretary which stated that in view of admitted 


deficiencies in the available statistica of emigration to 


and from the United Kingdom, Government depart- 
ments interested are making a special review of the 
information i for official purposes about 
migration and the means for obtainmg it. In reply 
to & further question as to the accuracy and fullness 
of the records of-emigration, the Prime Minister 
emphasized the difficulty of obtaining the records, 
which are undoubtedly desirable, without resorting 
to compulsory registration, for example; he said he 
is ready to seek all possible information short of 
reverting to compulsory powers. On November 20, 
the Minister of Labour said, in answer to & question 
whether he would now grant exemption from National 
Service to science and graduates with 
second-class honours establishments 
of further education, that he had asked his Technical 
Personnel Committee to study the proposal. 


Russian Sclentific Literature 

Toa Department of Scientific and Industrial 
Research Lending Library Unit :8 building up a 
comprehensive oollection of Russian scientific and 
technological literature. At it is recoiving 
some 220 periodicals regularly from the U.8.8.R. In 
addition it has received parts of a number of 
irregular serials, and has catalogued more than 
500 Russian books. In all it is probably receiving 
something over half the current Russian output of 
scientific and technical literature. The rest is in the 
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main available only on exchange terms from & number 
of organizations scattered throughout the U.8.8.R. 
“These are being developed as rapidly as 
possible. The main difficulty is to track down what 
is avajlable and he addresses of producing organiza- 
tions. The Unit will weloome any assistance in this 
task. Although the bulk of the Russian literature 
held is vary recent, & service for i$ is being started. 


.. Further information can be obtained from- the 
D.8.L R7 Lending Library Unit, 20 Ohester Terrace, 


` London, N.W.1. 


Sclentific Translation and EEES 
A REPORT on “Scientific and Technical Translating 
and other Aspects of the Problem" ` 
282: Paris: Unesoo, 1957) is the result of collabora- 
tion between the Secretariat and 219 persons from 
twenty-one countries, arising oub of a resolution 
adopted at the seventh and eighth sessions of the 
Organization's General Conference in 1952 and 1954. 
This authorized the Director-General “to advise and 
encourage international organizations concerned with 
the development and improvement of scientific 
, documentation, standardisation of terminology, oom- 
“pilation of multilingual ga eae qa dva il 
ment of terminology". In the first chapter the 
magnitude of the problem is appraised and the 
qualitative aspeote of translating are reviewed in the 
peóond. Two chapters on methods and organizations 
~ for translation and distribution follow and the 
..próblems - of increasing scientists’ knowledge of 
Idnguages are then discussed. In this connexion there 
to.the report a useful bibhography of 
for technical language study. The concludmg 
i edd emu tie pees ass dE Dae 
which are internationally understood so as to 
minimize the need for translation, and with term- 


ldnguages 
Woo & 


recommendation of the International Conference on 
Science Abstracting in 1049. Thero is a general 
bibliography and also a list of proposals regarding 
tae No 
yet 
these proposals and the report is to be regarded as a 
statement of progress put forward in the hope that 
proposals may be reached for positive action which 
could be undertaken if funds permit. 

Bome interesting aa are given in the first 


saps ay LA VEU 81 in Russian and 
ober Cri, and 36 in Italian. Except in geology 
and mining, meteorology and pelsontology, in which 
Enghsh accounted for only 25 out of 96, this pro- 
portion held in all the main subject groups: for 
example, 82 oub of 88 for pure and applied sciences 
in general; 24 out of 59 in mathematics and physics ; 
23 out of 54 in pure and applied chemistry ; 48 oub 
of 100 m biology; -bacteriology, etc. ; 78 out of 198 
in medicine, pharmacy, dentistry ; 65 out of 122 in 
engineering, transport, building, architecture; 91 
out of 185 m agriculture, forestry, fisheries ; and 25 
out of 48 in leather, plastics, rubber, textiles, eto. 
It is also estimated that out of some 4,624,000 
soientiBte and technologists, 1,648,000 can read 
"German, 361,000 Spanish, 2,650,000 English, 1,206,000 
"Frénoh, and 1,181,000 Russian. 


¿NATURE 


November 30, 1957 


Acta Virologica 

As increasing effor is being made to render the 
Iron Curtain permeable to soientiflo knowledge. 
Much of interese is reported in the flreb number of 
Acta Virologioa (Vol. 1, No. 1 (January—March, 1957). 
Pp. 64. English edition. -Annual subscription 30 Kæ. 
Orders to ARTIA, 30 Vo smečkách, Prague). 
This journal is edited by D. Bla&kovi% of Bratislava 
in Ozeehoslovakia with A. A. Smorodintseff of 
Leningrad as sub-editor, and is published quarterly 
under the auspices of the Ozechoslovak Academy of 
Bciences. It is to appear in two editions, in English 
and Russian respectively. The ar&cles in the first 
number, which come from Bratislava (three), Lenin- 
grad (two), Warsaw, Peking and Sofia (one each), 
represent serious oontributions to virology. The 
English is good, as are the illustrations, some of which 
are m colour, and the journal is well produced. If 
the standard 18 maintained, Acta Vtrologica should 
prove & very worthwhile venture, of much benefit to 
the subject. 


The Woollen Industry 

TugouGnuour the world, the woollen industry has 
an mcomparable record in ita efforts to find more 
and more uses for this natural fibre. These efforts 
are matched by the exertions the industry has made 
to improve the wearing quality of the fibre and to find 
more people who wish to use it. All those concerned 
must be gratified with the results achieved. The 
review of the International Wool Secretariat and 
Wool Bureau Incorporated for 1956-57 shows that 
wool had a remarkable resurgence during the year, 
particularly in the United States ; it is still the most 
popular clothing fibre throughout the world. The 
United Kingdom remains as the largest wool- 
producing country m Europe. The work of the 
education, publicity, trade promotion, economica, and 
science and technology branches of the International 
Wool Secretariat and Wool Bureau are described in 
the review, which is most attractively illustrated. 
Copies may be obtained from the International Wool 
Becretariat, 18-20 Regent Street, London, 8.W.1, or 
from the Wool Bureau, 16 West 46th Street, New 
York 86. 


Food Additives 
THs use of food additives—with all their attendant 
dangers—is now so widespread that the World 
Health Organisation and the Food and Agriculture 
Organization have felt ib necessary to set up a joint 
expert committee to examme the ition and advise 
Se Te te ee ee earls a DD. 
fare pria e abe sh a 
lished (General Principles a ot Pood 
Additives. W.H.O. Toe how Ber No 129. Geneva, 
1957. ls. 9d.), dealing with the use and abuse of 
"non-nuiritive substances added intentionally to 
food . . . to improve its appearance, flavour, tex- 
ture or storage properties”. While allowing that 
such additives may, in certam circumstances, reduce 
the wastage of food or provide easential aids in food 
processing, it is clear that without close legal control 
their use may result in & substantial reduction in 
the nutritive value of common foods, they may dis- 
guise faulty processing and handling techniques, and 
they may expose the consumers to unknown risks— 
not only from the intake of substances abnormal m 
themselves but also from the further possibility that 
the combined effect of a number of additives in differ- 
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ent foods used in the dies may produce an undesirable 
summation of reactions. This small report should 
prove of very great help to medical offlcers, adminis- 
trators and teachers concerned with problems of 
public health. z 


High-Level Beach Lines In Morocco 
Tma study of the high-level beaches occurring 
along the North African coast has long occupied 
ey, geologists. The term ‘high-level’ rather 
than ‘raisod’ is used deliberately aa it is believed that 
they are the result of a rising and of the sea- 
level during interglacial and glacial periods rather 
than of earth movements. During glacial maxima 
vast quantities of water were locked up in the form 
of ioe sheets and the level of the sea sank ; when the 
warm. conditions of i ial times supervened the 
ioe melted and the level of the sea rose. High-level 
beaches, therefore, indicate an interglacial period. A 
number of savante have been concerned with this 
study and among them must be mentioned M. 
Georges Choubert, who has contributed an inter- 
esting paper (O.R. Acad. Sœ., Parts, 245, Sept. 23, 
1957) on the correlation between the marine and 
continental cycles of the Pleistocene period in 
Morocco. One fact his article shows clearly, and it 
is & problam which has not yet been satisfactorily 
explained. The earliest terrace (Sicilian) lies at 
90 metres above present sea-level. There was then a 
fall of the sea with the oncoming of glacial conditions. 
When the water roee again it only reached 60 metres 
above present sea-level; and this phenomenon of 
general lowering continued. As well as the up and 
down movements of the sea-level, there seams to 
have been ab the same time a steady depletion of 
the available sea water. Possibly considerable earth 
movements caused large underwater deeps which 
had-to be filled, but the explanation of this steady 
fall in sea-level throughout Pleistocene times, apart 
from the up and down due to glacial and inter- 
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claims to have discovered pre-Gunz climatic changes 
back in the Villafranchian. He equates the latest of 
these with the pebble culture of Arbaous. Bub are 
any of these so-called earty pebble tools really 
artefacts ? A number of workers have recently come 
to the conclusion that there are no man-made objects 
prior to the early Oldoway culture. 


Griseofulvin In Horticulture 

GRISHOFULVIN, a new antibiotic, has now been 
released by the Government’ for use in horticulture. 
Trials have shown it to be highly effective in oon- 
trolling Botrytis (grey mould) in the lettuce crop 
grown under glass: as & 8 per cent dust, used ab 
approximately 1 oz. per 20 aq. yd, Botrytis infection 
was reduced by some 40—50 per cent, treatment both 
before and after planting-out giving the best control. 
Application in the form of & 3 per cent atomixing 
spray was also successful. The oost of the treatment, 
where the full value of the crop is assessed at £1,500, 
would lie between £35 and £52, while the gain to the 
grower is estimated at £190 per acre. There would 
also be an increase in size of marketable lettuces 
from the reduction in infected leaves, and a sub- 
stantial saving in time and labour spent on trimming. 
Trials are now in progress on the effect of griseofulvin 
on other diseases of lettuce, such as downy mildew 
end damping-off, and will shortly be extended to 
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es and 


an illustrated leaflet dealing with the contr 
Botrytis in lettuce under glass with this produot. 
Limited quantities of griseofulvin are available, how- 
ever, from G. L. Hey at the above address, for 
research workers in Britam or overseas who aro 
interested in trying the material against species of 
Botrytis or Mycosphaerella on & range of crope. 
Committee of Inquiry Into the Fishing Industry 

A Commarrras of Inquiry into the Fishing Industry 
has recently been formed by tho Ministry of Agri- 
culture, Fisheries and Food and the Scottiah Home 
De “To sasess, in relation, to developments 
in fishing and the marketing of fish, the size and 
KAPEP of an economic fishing 
` Members of 


Mr. H. W. nd tear Aan R: A. Ourrie, Bir 
Alister Hardy, Sir Graham Larmor, Mr. I. W. Mac- 
donald, Mr. Goorge Middleton, Mr. W. B. Reddaway. 
The secretaries are Mias M. E. Vince, Ministry of 
Agriculture, Fisheries and Food, and Mr. I. L. Sharp, 
Scottish Home Department. 


Royal Agricultural Soclety of England Research 
Medal à 


Tua Royal Agricultural Society of England offers 
annually a medal together with an award of one 
hundred guineas for research work of outstanding 
merit carried out in the United Kingdom which has 

ved, or is likely to prove, of benefit to agriculture. 
Edu for this award oan be made by 
the heads of university departmenta, research stations 
and institutes and other research establishments. No 
direst application by candidates will be considered. 
Recommendations for the nexs award must be sub- 
mitted to the Secretary, Royal Agricultural Society 
of England, 85 Belgrave Square, London, 8.W.1, 
before January 31, 1958. 


Micro- and Semi-Microchemical Methods 

OCowxwnHNoOrING on January ll, & course of twelve 
lectures and appropriate practical work will be held 
on Saturday mornings at the Norwood Technical 
College from 9.15 a.m. to 12.80 p.m. The oourse is 
designed to survey the principal branches of chemistry 
in which small-scale methods have been su 


‘applied and is particularly suitable for teachers 


wishing to introduce modern techniques into &d- 
vanced and scholarship level and degree courses. 
Further information can be obtained from the Becre- 
tary, Norwood Technical College, London, 8.E.27. 


University News : Bristol 
Tea folowing appointments in the University of 
Bristol have been announced: Dr. D. W. Barritt, as 
lecturer in medicine; IL. W. Cameron, as lecturer in 
dental surgery (prosthetios); Dr. L. C. Frost, as 
lecturer in genetics in the Department of Botany ; 
N. Bt. G. Hyslop, as lecturer in clinical veterinary 
pathology; Dr. P. M. Llewellyn, as lecturer in 
physics; Barbara M. Q. Weaver, as lecturer in 
veterinary surgery. 

Among the granta, gifts and bequests received by 
tbe University are the following: from the Depart- 
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ment of Scientific and Industrial Research to the 
Department of Phynics, _ 24,000 for experimental 


free balloons of long duration at 100,000 fi, and 
$8,100 for work on measurement in relativistic 
quantum theory; from the National Coal Board to 
the Department of Physical and Inorganic Chemistry, 
£1,000 and £750 for the study of the reactivity of 
cache curiae wb dryga ond a brudy ot the 
structure of active carbons, & bequest 
from the late Miss Nebendahl of £1,000 to the 
University’s Cancer Research Fund; ‘from the 
Department of Scientific and Industrial Research to 
the Department of Organic Chemistry, £866 for 
research on chlorogenic acid and closely related 
compounds, and £600 for continuation of research on 
cell-wall carbohydrates of The University is 
also to receive & bequest from Mrs. A. M. Fertel of 
an estate valued at more than £5,000 to found one or 
more studentships for the furtherance of experimental 
ee eee ee ae 
be known as Geoffrey E. Fertel 
Y etaa of hes Bon. Who Wes a-moribes of watt ok 
the Department of Physics. 

Glasgow 

Ds. D. C. Gums has been appointed director of 
the Electronio Computer Laboratory and is now in 
.Teaidence at Glasgow. He will have charge of tho 
. Scottish mercury computer, of which may 
"be expected next year, when it is to be housed in the 

t. 

Drs. R. Hodges and A. I. Scots have been appomted 
lecturers in chemistry, and. Dr. D. H. Watson to an 
Imperial Chemical Industries fellowship in chemistry. 

The Welloome Trustees have made & grant, of up 
to £50,000, for the building of a Small Animals 

Research Unit at the "Veterinary 
Hospital, Garsoube. Work has begun on the second 
stage of development of the extensions to the Natural 
Philosophy building. 

For the present session four hundred new students 
(804 men and 96 women) have been admitted to the 
science de Over the University as a whole, 
the total number of matriculated students now stands 
at 6,080, compared with about 5,920 a year ago. 


London 
Tua title of emeritus in biometry in the 
University of London has been conferred on Prof. 
J. B. 8. Haldane. 
Dr. Stephen Dyonis Elek has been [i seed 
the chair of bacteriology, tenable at Bi. George's 
Hospital Medical School, from October 1, 1957. 


The Night Sky In December 


Furu moon occurs on Deo. 7d. 06h. 16m. 
U.T.,.and new moon on Deo. 21d. 06h. 12m. The 
following conjunctions with the Moon take place: 
Deo. 16d. 18b., Jupiter 2° N.; Deo. 18d. 21h., Mars 
1° 8. ; Dec. 24d. 18h., Venus 6° 8. Mercury is visible 
ab the beginning of the month as an evening star 
low in the west after sunset, bui conditions are 
unfavourable for observation. Venus sete at 18h. 
56m, 19h. 10m. and 19h. 10m. at the beginning, 
middle and end of the month, respectively ; during 
. this time ite distance from the Earth decreases from 
5$ to 84 million miles, the visible portion of the 
apparent disk from 0-428 to 0-201, and ite stellar 
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magnitude is about — 4-3. Is is a brilliant object in 
the south-west after sunsets; greatest brightness is 
on December 28. Mars rises at about Sh. 85m. 
throughout the month ; it is in Libra until December 
25, when it enters Scorpius, being near B Boorpii at 
the end of the month. Jupiter rises at 8h. 30m., Zh. 
50m. and 2h. 00m. at the beginning, middle and end 
of the month, respectively, and is east of Spica. The 
stellar magnitude of Jupiter is — 1-4, ita distance 
from the Earth on December 15 bemg 550 million 
miles. Saturn is too clogs to the Sun for obsarvation. 
Oooultations of stars brighter than magnitude 6 are 
as follows, observations being made at Greenwich : 
Deo. 12h. 0h. 28-5m., w Leo. m. (R); Deo. 26d. 20h. 
33-7m., x Agr. (D). R and D refer to reappearance 
and disappearance, respectively. The Geminid 
meteors are active during December 9-14, but oon- 
ditions are not very favourable. The Ursids are 
active during December 21-22, and conditions are 
very favourable; the radiant is at R.A. 14h. 28m., 
Deo. + 76° N. The winter solstice oocurs on Deo. 
22d. 03h. 
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Announcements 

A HousBa of Scientific Technique, which will 
accommodate more than twenty scientific bodies 
under the seme roof, is to be built in Budapest ab a 
cost of £600,000, to be paid by a government grant. 
Several stories high, the House, which is due to be 
completed in 1960, will have club rooms, lecture 
halls, libraries, a modern theatre,& gymnasium and 
& restaurant. 

THs Royal Society is prepared to consider appli- 
cations from scientific societies for granta towards 
the travelling expenses of scientists (particularly 
young scientists in the United Kingdom) attending 
ordinary or special meetings, or congresses, held in 
the United Kingdom. Further information can be 
obtained from the Assistant Secretary, Royal Society, 
Burlington House, Piccadilly, London, W.1. 

Tue complete proceedings of the International 
Symposium on Macromolecular Chemistry, held in 
Prague during September 9-15, will be published in 
the spring of 1958 as two or three special numbers 
of the Journal of Polymer Sotences. 

A Prysics. Soommry conference on Band Theory 
of Metals and the Structure of the Fermi Surface” 
will be held m the ial College Union, Prince 
Consort Road, London, 8.W.7, on December 19 
and 20. 


Ax international colloquram on “Optics in Metro- 
logy” will be held in Bruæels during May 6-9, 1958, 
under the auspices of the International Commission 
for Optics. Further information can be obtained 
from M. P. Mollet, Comité Belge d’Optique, 128 Rue 
du Sport, Gand, Belgium. 

Tum Third International Congress on Rheology 
will be held in Bad Oeynhausen, Germany, durmg 
September 28-80, 1958. Contributions are invited 
for this Congress and a 100-200 word of any 
peoposed paper should be sent by January 1, 1958, 
to the Congress secretary, Dr. W. Meskat, Bahnhof- 
straase 9, Dormagen, Near Cologne. 

EnRATUM. In the communication entitled “Further 
Radio Observations of the First Satellite" by Norman 
Lee in Nature of November 9, p. 943, the lower figure 
on the vertical axis of Fig. 1 should read 1,600 
[c./s. above 40 Mo./s.], and not 1,500 as printed. 


November 30, 1957 


No. A596 


NATURE 


1173 


RECENT SOLAR ACTIVITY 


By Dr M. A. ELLISON : 
Royal Observatory, Edinburgh - 


ME Eri IAEA DUUM UE ide KIDS 


ae 
the first ten months of 1957 were: 152, 117, 157, 
175, 165, 206, 194, 168, 244, 203. These high values for 
September (244) and October (263) are quite exoep- 
tionaL If we look back to the beginning of the 
series in 1749, the only other monthly means which 
have exceeded. the 200 level were those of May 1778 
(239), December 1886 (206), May 1947 (201) and 
November 1956 (208). We may thus regard the 
timing of the opening months of the International 
Geophysical Year as particularly fortunate: to have 
caught so great a peak of solar activity within rte 
net was a considerable achievement of 

The high sunspot numbers of 1957 have been oon- 


tributed mainly by the oocurrenoe of large numbers ~ 


of small and medium-sized spot groups. On many 
days in September and October there have been 
upwards of twenty such groups present on the disk 
at one time. On the other hand, the giant F-type 
sunspots which were such & characteristic feature of 
the last cycle, in the years 1946-51, have been 
noticeably few. Ib is spots of this type, possessing 
complex magnetic flelds (fr and y), which give rise 
+o the most intense (8+) solar flares, and these have 
likewise been leas frequent than the high sunspot 
numbers would lead one to 

Another unusual feature has been the continued 
appearances of occasional spots in high latitudes, 
such as are characteristic of the early years of the 
cycle. One of these groups, in latitude 46° B., croesed. 
the central meridian on September 15 and lasted 
for at least seven days. 

September also provided something like & record in 
magnetic activity: there were, in all, six great 
storms with sudden commencements, begmning on 
September 2, 4, 13, 21, 22 and 29. Two regions showing 
high flare activity (one in 20° N. and the other m 


ECOLOGY OF 


11 in Dublin, Section K (Botany) 
and Section M (Agriculture) of the British 
Amociation held & joint session under the chairman- 
ship of Prof. J. Doyle on “The Ecology of Grass- 
landa". Mr. 0. E. Hubbard opened with a paper an 
“Genetioal and Ecological Variation t alee 
ponents of Grasslands in the British Isles”. 
as a taxonomists, Mr. A painted cuf tb wile 
the boteniss was pri interested in characters 
taxa and especially those indicative of 
, the agriculturist was ementially oon- 
characteristics likely to be of value for 
paces improvement .and only those varieties 
likely to be of economic importance were of prime 
interest to him. Variability in grass populations had 
long bean recognixed. A. F. day in 1831 seconded 
seventy-five varieties of wild British grasses, while 
nowadays the number of intraspecific variants 
recorded exceeded four hundred. Mr. Hubbard then 
presented & classification of grass variante and dis- 
tinguished between those of some taxonomic sig- 


80° 8. latitude) crossed the Sun's central meridian on 
August 31, and to these must be attributed the great 
geomagnetic disturbances during September 2-5. One 
of the few F-sype sunspots developed rapidly from 
September 14 onwards, crossing the central meridian 
on September 19. This region generated & high level 
of activity—at least a dozen flares wete observed here 
in the class 2 and 8 categories—and was undoubtedly 

le for the magnetic storms on September 21 
and 22. Another active group, with central meridian 
passage on September 27, was the probable cause of 
the storm on September 29. 

Prof. J. Bartels reports that, for September, the 
monthly average of the daily planetary magnotio 
amplitudes, Ap, in the usual unib of 2 gamma, was 
49. The next averages in the avail- 
able series (1982-38, and 1937 to date) were 40 
(September 1951) and 87 (March 1940). September 
had three days with Op = 2-0 and five days with. 
Op = 1-9. 

Some thirty-six sudden i disturbances 
(cases of D-layer absorption due to solar flares) were 
recorded in Britain during daylight hours in Septem- 
ber. Many of these produced severe fade-outs on 
18 Mo./s. and lower ies, such as are usually 
associated with flares of classes 2 and 3. F-layer 
radio reception with North America was particularly 
disturbed, especially at the times of the large magnetic” 
storms referred to above. 

Although the sunspot number for October exceeded. 
the high value in September, active solar regions were 
leas pronounced and their terrestrial effects were-on a 
considerably smaller scale. A 3-1 flare, observed 
at the MoMath-Hulbert Observatory, reached its 
peak intensity at abouts 17h. 00m. on October 20. 
This outburst would appear, on a provisional view, 
to have been the moss likely source of the magnotio 
storm particles which began to affect the ionosphere 
on the afternoon of October 21. 


GRASSLANDS 


nificance and others of a more trivial nature. Diseased 
or abnormal states were seldom of any ecological or 
genetical Colour varianta, however, 
might be due to ecological or genetical factors : the 


Albiniam, on the other hand, when almost camplete, 
usually led to early death. Partial albiniam pro- 
ducing variation, however, was often an unstable 
condition, and reversion was not unusual. Anatomical 
variation included the pruinose and glaucous con- 
dition due to a waxy surface layer or a thick cuticle, 
and the rigidity or otherwise of & grass depending on 
the amount and arrangement of sclerenchymatous 
tissue. This last condition was probably of ecological 
significance only. The degree of hairiness of a grass 
was & very variable factor. Some genetically fixed hairy 
varianta existed, but the range of hairmess of the 
spikelets found, for example, in a population of the 
microspecies of the Bromus mollis complex was 
doubtless due to hybridization. A number of trivial 
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modifications in the.spikelets, such as extra florets 
or the presence or absence of awns, appeared in 
some instances to be due to edaphic factors. 

There were many variants distinguished by differ- 
ences in vigour and size which ocourred in a number 
. of polyploid complexes. The collective ies— 
* Agrostis stolonfera, Phlewm nodosum and lis 
glomerata—provided examples of paired e 
variants with distinct ecological requirements and 
size differences. Differences in spikelet size might be 
due either to genetical or ecological factors. 

In a closely grazed grassland the constituent 
grasses under cultivation as spaced plants showed 
obvious distinctions in growth form. These had 
arisen ag a result of different forms of managements 
and maintained their special characteristics under 
cultivation. Differences in-growth-rate and flowering 
time of geographical races of herbage plants provided 
grazing over & longer period than angle strams when 
sown 

The question of self- and croas-fertility was then 
considered by Mr. Hubbard. It had been noted that 
-most annuals wore gelf-fertile, whereas many per- 
enni&ls were cross-pollinated and often self-sterile. 
Annuals, as might be expected, tended to have fewer 
outstanding variants. The polymorphism seen in 


. one were known in the British flora, occurring in 
fourteen genera, six of them annuals and -five 
- perennials. The outstanding polymorpňism of 
Molinas coerulea was probably due to ancient hybrid- 
ization. logical investigation here was highly 
desirable. In the British Isles nije intergenerio 
hybrids were’ known involving five or six pairs of 
genera. _ Most of them were rare, but one of them, 


utstandmg examples of vari- 
ability might ba due to tho presence of two or more 
members of a polyploid series in & taxon. For 
example, Holous mollis included strains with twenty- 
eight, thirty-five and forty-two chromosomes ; and 
it was possible that polyploidy might account for 
other species ee ee eee 
differences associated with special habit prefer- 
ences, 

The phenomenon of apomixis demonstrated in 
Scandinavia for Poa pratensis did not appear to have 
been proved experimentally in Britain, but it was 
PODE cen eon ela ge id Tb appeared 

le that variation in species of Oalamagrosts, 
Sieglingia and Puooinellia might also 
be due to 


Finally, Mr. Hubbard outlined the develop- 
ment of natural grassland in the British Isles. Grasses 
from south and east following retreating ice-sheets of 
the last Ice Age produced a mixed basic 
stock which became s by socidental intro- 
ductions and later by intentional additions by man. 
Plant- ing stations continued to distribute im- 
indigenous strains in ancient and meadows. 
Whether it was desirable to replace such strains, 
selected naturally through a long period of time, by 
& few selected strains was a debatable point. Mr. 
Hubbard contended that native strains in Britein 
„should be preserved in as many regions as possible sa & 
“reserve fram which to make selections for the grass- 
lands of the future. 
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Prof. M. J. Gorman then followed with his paper 
on ‘The Influences of Biotic Factors on Natural and 
Semi-natural Grassland”. He dealt specifically with 
the permanent grasslands of Ireland and opened by 
referring to the extent of pasture, old meadows and 
rough graxmgs which had remained undisturbed for 
long periods. The character of herbage was primarily 
dependent on the nature of the sofls, bub was 
ultimately determined by management. What the 
ecologist called the biotic factor was in a general 
way what & farmer described as management. 
differential treatments were oon i factors. 
The i ity of grazing in the Curragh, for example, 
kept the heather under control and it was seen only 
at the margins. In Ireland, grass grew readily in 
response to a sufficiency of rain uniformly distributed. 
The soil varied and with ib the primary vegetation. 
On poor soils the plants were of poor stature and 
adapted to poverty conditions. On the richer soils 
the planta were of good stature, such as perennial rye 
grass, meadow fescue, tall fescue and tall oat gram. 

However, it was the management, or the biotic 
factors, that ultimately determined the botanical 
composition of the sward. The actual quantity 
of fodder produced was dependent on the aoil 
and rain, but the botanical composition of the 
sward depended ultimately on the grazing animal 
The animal operated in response to the relative 
palatability of the species present, and this was the 
more factor in determining the balance of 
Plants in the community. Linnsus’s experimenta, 
more than two hundred years ago, on pelatability 
were unfortunately conducted on plucked planta 
which were then offered to the animals. It was 
known that animals would eat almost any plant that 
was offered to them, even poisonous species. They 
would devour ragwort in hay, yew clippings, and 
Poisonous roots thrown up by drainage tions. 
In the growing condition such plants caused 
casualties. The most palatable of grasses appeared 
to be timothy grass and red fescue, whereas the 
bente seamed to be leas appetizing and for that 
reason tended to dominate very old pastures. The 

grazing animal, in fact, had left itg imprint on the 
ours comnts In recent years the dearth of 
rabbits had meant the disappearance of ragwort in 
certain areas, dince grasges such as red fescue had 
been able to develop and crowd it out. 

Prof. Gorman then showed colour slides of what he 
described as typical and some showing 
biotic factors at work. Many m the audience were 
horrified at the various shots of herbage which 
appeared to be dominated by such weedy species as 
the bulbous buttercup, ragwort, Centaurea scabiosa, 
Leontodon, thistles, Ulex galls 
Gorman conceded, however, that grasslands of high 
quality existed in various parts of Ireland, but at the 
same time gave the impression that such weed- 
infested areas were not unoommon. The unsatis- 
factory state of such grasslands had apparently been 
due to overgrazing by different animals at different 
times, with the consequent domination of ungrazable 
and unpalatable species. Although muah coüld bs 
done by liming and the use of fertilizers, only im 
proved management and effective woed control could 

deal with the problem, though long years 
of neglect had added to the difficulty. Much expense 
and labour would be necessary to carry out what 
must inevisably prove to be a long-term project. _ 
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The Weeds and Seeds (Ireland) Act paased by Parlia- 
ment in 1908 endeavoured to cope with the problem, 
but in spite of heroio efforts the succeas of the Act 
as a ‘biotio factor’ had been strikingly unspeoteoular. 

Dr. R. F. Hunter, of the Hill Farming Association, 
was unable to deliver in his paper on ‘The 
Pasture—Animal Relati ip on Hill Graxings”’, and 
Mr. A. R. Wannop, director of the Association, read 
it for him. The paper dealt with hill sheep farming, 
and in particular the management system known as 
the border hefting system. This prevailed wherever 
the stocking intensity lay between one and a little 
lees than two and & half acres per sheep. The flocks 
were maintained throughous the year on the hill 
ground, with perhaps a little hay in severe weather. 
A representative heft included about 160 ewee, and 
on the particular heft selected for study there were 
about 180 ewes plus hoggets on an area of about 
250 acres. The plant communities included. Nardus, 
Calluna, Molinta and Agrostis—Festuca combined with 
bracken. Experimenta were carried out to determine 
the relative graxmg values of theae communities. 
The attention given by the sheep to a particular 
community was assumed to be a measure of ita value. 
The work waa carried out at Sourhope in the Cheviot 
Hulls on a heft sloping up from 900 fb. altitude to 
approximately 1,750 ft. The sheep were observed 
from a hus in which was arranged a piece of 
apparatus designed by Dr. Hunter and christened & 
‘sheepoacope’. This consisted of a powerful telescope, 
covering most of the heft, with which was coupled a 
mechanism capable of plotting the exact position of 
any animal on a map of the area. It was possible to 
plot wrth great accuracy the exact position of all the 
150 or so sheep in 10-15 min. Observations, started 
in September 1956, were made once every hour from 
dawn until duak at approximately weekly intervals. 
Meteorological data were also assembled to determine 
whether or not sheep behaviour had any connexion 
with meteorological events. 

A number of graphs illustrating the results of 
the observations on particular plant sescciations 
were then shown. Is was seen that on the Nardus 
areas, 5 per cent of the total heft, 16 per cent 
of the sheep were obeerved. As an index of 
grazing intensity, the figure of 100 was allotted to a 
community which was neither favoured nor dis- 
favoured. A figure leas than this indicated an avoid- 
ance; one greater showed a preference. The graz- 
ing of grass below bracken was high, since 
bracken was only about 2 ft. tall and not particularly 
was seasonal, 

and again 
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degree of seasonal variation and was definitely not 
favoured by sheep. Another community consisting 
of a mixture of Molina, Juncus and 
heather, the latter being dominant, showed & 
low grazing intensity. The Nardetum ourve demon- 
strated a consistently low grazing intensity, being 
favoured by the sheep only in the winter. On the 
other hand, the Agrosits—-Festuoa community, had a 
high intensity throughout the year. 

Dr. Hunter had compared his results with similar 
observations carried out during 1950-52 in the 


were explamed by the differences-in percentage oom- 
position of the communities of the correspondmg 
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hefte. It was concluded that variation in graxing 
intensity waa modifled according to the types of 
communities and the varying proportions they bore 
to the heft as a whole. Two broad izations 
arose from the resulta. First, wide differences éxisted 
between the grazing intensities of differant oom- 
munities. Secondly, the seasonal variation in intensity 
appeared to be a characteristic of the community 
whenever it occurred in association with others. 

Dr. Hunter's paper then discussed the connexion be- 
tween these conclusions and the work of the ecologist 
and those concerned with the improvement of hill pas- 
ture. The botanical composition of the pastures would 
obviously be affected by wide differences in grazing 
intensities. The improvement of these hill pastures, 
however, presented a number of problems. Should 
one tackle the heavily grazed communities or those 
which under free graxing conditions are little utilized ? 
It was Dr. Hunter’s opinion that an improvement of 
the Molinia and Nardus areas would be advantageous. 
Nevertheless, in improving pastures there would be 
difficulties ın fencing off improved areas +o control 
the ing. Many questions remained unanswered. 
It was concluded, however, that an understanding of 
the grazing preferences of sheep under free-ranging 
conditions might help to predict whether the improve- 
ment brought about would be utilized in such a way 
as to lead to an improvement of overall utilization 
of the pasture as a whole. 

The session ended with a long and spirited dis- 
cussion. on many of the points raised by the speakers. 

3 F. BALLARD 


FUNDAMENTAL RESEARCH ON 
PAPER-MAKING FIBRES 


HE activities of the Technical Section of the 

British Paper and Board Makers’ Association 
are usually deliberately organized so as to appeal to 
all clames of members. Tho symposium entitled 
"Fundamental Aspects of Fibres and their Treatment 
for Papermaking”, held at Cambridge during Sep- 
tember 28-27, waa therefore a unique departure from 
custom. Its object was to assemble prom- 
inent workers in this field from all parte of the world, 
for the purpose of presenting papers for discussion 
at the highest possible academic level. 

The success of the experiment may be judged from 
the fact that of some two hundred persons attending, 
about one half were from overseas, and these included 
many well known for their work in specialized flelds 
of fibre research. Seventeen overseas nations were 


Social features were provided in the form of 
evening oconversaziones, a theatre visit, and an 
excursion to Ely and Norwich. These, however, 
appeared to supplement’ opportunities for discussion 
on the more serious business of the symposium 
rather than +o provide a relaxation, and this despite 
the full official programme. To many of the overseas 
visitors the atmosphere of Cambridge, despite the 
bad weather, was an attraction in itself; and the 
lecture hall and residential facilities mado available 
by the Univeraty authorities were greatly appreciated. 

After Sir Geoffrey Taylor had welcomed the par- 
ticipants, Session 1, dealing with the morphology of 

, pulp fibres, was opened under the chairmanship of 
Dr. W. Holzer. Prof. A. Frey-Wyssling (Switzerland), 
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in discussing the general structure of fibres, pointed 
out that the young differentiating fibre has a very 
thm cell wall consisting of an amorphous matrix of 
pectic and hemioellulosic material reinforced by about 
5 per cent by volume of cellulosic microfibrils (dia- 
meter about 250 A.) arranged in a dispersed inter- 
woven texture. This may be described as the primary 


wall. As growth proceeds, more of the microfibrils ` 


are produced, and the character of the wall 
Indeed, it is possibly then identical with the outer 
layer of the secondary wall, a lamellated structure in 
which the microfibrils are closely packed, touching 
laterally and forming charactenstic fasciations. The 
elementary fibrils appear to be ideally crystallized, 
the space between them being filled partly with 
cellulose and partly with alkali- 

soluble non-cellulosic material. Throughout fibre 
growth a tertiary lamella existe at the boundary 
between the living cytoplasm and the fully differ- 
entiated secondary wall. 

This overall picture of fibre structure provided 
a background for the following more detailed treat- 
ment of the subject. Dr. H. Bucher (Switzerland) 
was concerned with discontinuities in the microscopic 
structure of wood fibrea, as disclosed when they are 
allowed to swell in diute alkali and then crushed. 
Such work indicates an actual discontinuity in the 
constitution of the secondary wall of ooniferous wood 
fibres; a cancept which existed at one time but 
which has been abandoned in recent years. The 
presence of & tertiary wall having a distinct micro- 
scopic structure is an important concept, since it 
appears to influence such important papermaking 
considerations as stability, elasticity and water 
sorption. H. W. Emerton (British Paper and Board 
Industry Research Associstiun) then dealt with the 
structure of the outer secondary wall. Differences m 
` the terminology of cell structure became apparent 
. from tme to tame during the symposium, but many 
speakers, includmg Emerton, regarded the secondary 
wall as the series of coaxial layers characterized by 
close lateral packing and parallel alignment of their 
fibres within the primary wall. The polarixing light 
microscope shows that in the outermost (Sl) and 
innermost (53) layers of the secondary wall the fibres 
have an almost transverse direction ; while in the 
middle layer (S2) they are almost longitudinal. Some 
excellent micrographs were used for showing that 
when pine tracheids are pulped by the kraft process 
there 1s a tendency for an outer wall to part cleanly 
and readily from the reat of the wall over a wide 
area. This wall (believed to be S1) consists of two 
counter-rotating seta of striations, symmetrically 
disposed about the axial direction. There is experi- 
mental support for the hypothesis that the two 
helices are m distinct layers. Markings m the axial 
direction which occur chiefly at the edges of the 
cells were a striking feature of the micrographs. 
However, it is not yet certain whether they are 
bundles of fibrils or creases resulting from the drymg 
of the 

The fine structure of the cellulose fibrils was dis- 
cussed by Dr. B. Ranby (United States), stering 
with the concept (based on X-ray diffraction data 
for crystalline cellulose) that the cellulose chains 
form fairly straight and flat ribbons in the cellulose 
lattices. The flembility of cellulose chains 1s thus 
lmited mamly to the glycosidic bonds between the 
` glucose units, where rotation is easier. The electron 
microscope provides evidence that hernioelluloge is 
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dispersed between the cellulose fibrils throughout the 
whole oell wall, and the eese of dispersion of pulp 
fibrils rich in hemicellulose into fibrils suggests that 
there are few cellulose chains linking one fibril to 
another—a conclusion which Ráànby felt should be 
treated with caution. He also discussed the crystal- 
linity of native cellulose, pointing out that it can be 
assessed from the regions of low order (that is, thoee 
most acceasible to chamical reagents), the average 
width of the crystalline regions, and the lattice order, 
which varies according to the biological origin of the 
material. 3 


The discussion on this session produced general 
confirmation of Emerton’s work. The important 
point was made that elementary fibrils cannot be 
disintegrated solely by mechanical means, but that 
the hydrogen bonds must first be destroyed by 
solvent action. Moreover, fibrils of the same dimen- 
Sons m the primary and secondary walls do not 
necessarily appear to be otherwise identical. There 
is insufficient difference in chemical composition 
between the secondary and tertiary walls to account 
for the differences in their behaviour. 

Session 2 (chairman, Dr. J. Grant) dealt with the 
chemistry of pulp fibres and was introduced by Prof. 
E. L. Hirst (Edinburgh) with & concise survey of 
existing knowledge of the chemical structure of the 
hemicellulose group. Dr. L. Jörgensen (Sweden) 
then presented data for the carbohydrate compositions 
of spruce pulps prepared by a variety of processes 
over & wide fleld range. 1$ was then possible to relate 
the hemicellulose content with the strength values 
of the pulps. Dr. P. Lange (Norway) discussed 
his work on the distribution of cellulose, hemi- 
cellulose and lignin in the cell walls of spruce, birch 
and cotton. His paper introduced some elegant 
techniques; notebly the use of interference mucro- 
scopy, histo-radiography and absorption miorophoto- 
metry in the vimble and ultra-violet regions. The 
results show that the compound middle lamella and 
the secondary wall are the main locations for the 
lignm and carbohydrate constituents, respectively. 
The most rapid change in lignin concentration occurs 
in the outer wall, where it falls from 
60-90 to 10-20 per cent in the lumen (for spruce). 
Thus, in general, the cell wall of wood is highty 
ordered around the lumen and becomes more amor- 
phous as the middle lamella is reached. Dr. G. N. 
Christensen presented a paper by H. E. Dedswell, 
A. B. Wardrop and A. J. Watson (Australia) on what 
i8 known as reaction wood, that is, wood which is 
anatomically different from normal wood, having 
developed in leaning or crooked trunks and in 
branches. In the softwoods such wood (compression 
wood) has a relatively high lignin, and a low cellulose 
content. The reverse applies to reaction hardwood 
(tension wood) and in addition ite pentosan content 
is very low; hence ite poor papermaking properties. 
Strangely enough, the mechanical pulps from tension 
and compression woods are superior and inferior, 
respectively, to those obtained from the corresponding 
normal woods. 

The discussion on this seasion emphasized the 
importance of the acid hydrolysis of cellulose as a 
guide to the degree of crystallinity. Such work shows 
that the interfibmillar material is acoeasible to hydro- 
lysis and therefore amorphous, and that it oonsiste 
mamly of mixed hemicellulose. There is also evidence 
that attack by hydrolysis is assisted by slrp-planee 
introduced by tension- wood. While self-contained in 
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a chemical sense, the discussion gave the impression 
that it is not yet possible to link up the physical 
and chemical evidence on oell-wall structure. 

In Session 8, which, under the chairmanship of Dr. 
EL F. Rance, dealt with bonded-fibre assemblages, 
the contributions took a more practical form in that 
they dealt with paper as distinot from fibres. Prof. 
B. Steenberg (Sweden) presented a critical review of 
the relationship between beating and the mechanical 
properties of paper. He indicated that the ultimate 
strength properties are determined essentially by the 
lees-damaged fibres and the contacts they make with 
one another. Prof. W. Brecht (German Federal 
Republic) dealt with the effect of beating on the 
important practical property of hygrostability of 
paper, and the influence of paper composition, thick- 
nees and density. Ib was concluded that inter-flbre 
shrinking, which is a consequence of surface tension 
effecta between individual structural elements, is 

ted by beating since this produces suppleness. 
Single Abre siviimige, on ihe athik hand, ia prao 
tically independent of beating, but ita effect is 
transferred to the final sheet to a degree which 

depends on the extent to which the fibres are m 
contact. ` 


A paper by Dr. H. Corte (German Federal Republic) 
dealt with the measurement of the porous structure 
of paper and its modification by beating; and L. 
Nordman (Finland) discussed strength of bonding m 
papar 10 toimis Gf andis dae eg scalae 

nds in an area of unit size. For such measurements 
the optioal method based on the theory of Kubelka 
and Monk is preferred, the bond-strength being 
determined from the slope of the line relating the 
increase in scattering coefficient and the irrecoverable 
energy loss in a straining/destraining The 
resulta are similar to those deduced from the work of 
Nisan on strained hydrogen-bonded materials. 

The stepwise pattern of Nordman’s curves relating 
increase in reflectance and strain was related by 
C. R. G. Maynard, during the discussion, to the 
formation of opaque patches made up of criss-cross 
lines when transparent paper is subjected +o 
strain. 

Bemsion 4, on the proceas of beating (chairman, 
Prof. B. Steenberg), comprised six papers which were 
intended, so far as possible, to collate the conclusions 
of the preceding seasions. Dr. W. Gallay (Canada) 
introduced it with a review of aspects of the theory 
of beating, and Emerton provided a short sequel to 
his paper in Session 1 when dealing with the signific- 
ance for peper-making of the outer secondary wall (or 
primary wall as & number of speakers felt it should 
now be called). Prof. H. W. Giertz (Norway), in a 
study of the effects of beating on individual fibres, 
dealt primarily with swelling and fibrillation phen- 
omena. Although it is difficult to measure the degree 
of swelling, it has been shown that it increases with 
beating. While, therefore, swelling is a necessary 
condition +o obtain paper strength, ib has not been 
possible +o correlate these two properties. In general, 
similar conclusions apply to external fibrillation. A 
combined swelling and staining technique was used 
to render the primary wall visible, and thence to 
show that removal of the primary wall has a drastic 
influence on the bonding capacity of the fibre. 
Prof. G. Centola and Dr. D. Borruso (Italy) then 
discussed the influence on beating of certain electro- 
lytes and substantive aro-dyes. As a rule, electro- 
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lytes reduce the beating rate (as compared with 
distilled water). On the other hand, benzidine type 
azo-dyes greatly accelerate beating and the develop- 
ment of mechanical properties, and when added to 


energy require- 
ment of 0-01 kWh. per ton of palp for the production 
of 'sub-microeoopio fuxz' (fibrillation), that is, only 
0:0025 per cent of the total energy 
typical beater or refiner. For the loosening of the 
Internal structure of the fibres (swelling) and for 
cutting, the ive energy requirementa are only 
0-4 and 2-7 x 107 kWh. per ton. The wastage of 


liquid subjected to laminar shear. The flexibility 
was found to increase as the lignin was removed; 
with increase, in the length of fibre; and on 


A point raised in the discussion (which indeed is 
applicable to the whole of the symposium) is the 
importance of making clear when the term ‘fibre’ is 
used in & general sense—and when used for describing 
wood fibres only, as was usually the case. It was 
pointed out, for example, that the oonolusions 
regarding the relative unimportance of external 
fibrillation in producing strength is most unlikely to 


-apply to well-fibrillated rag fibres. 


A brief summing-up by Dr. H. F. Rance brought 
this highly successful event to æ close. 
JULIUS GRANT 


THE BRITISH SCIENTIFIC INSTRU- 
MENT RESEARCH ASSOCIATION.. 


HE Association opened ite doors to eight hundred 
visitors from member-firms, academic and govern- 
ment agencies, and non-member organizations during 
the week beginning October 7. Each day a dis- 
tinguished scientist gave a lecture to the visitors 
after luncheon in a marquee on the lawn. For- 
tunately for all concerned, the weather remained 
uniformly good over the . The chairman of 
the Association, Mr. J. E. C. Bailey,-enterteined the 
speakers and other distinguished guests at a dinner 
held in London on the evening of October 9. 
The main research programme of the Association, 
as approved by the Research Advisory Committee, 
was exemplified by exhibits of the investigation of 
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the structure and control of thin films, ultrasonic and 
electromagnetio flowmeters, applications of semi- 
conductors, and the design of a speciflo microscope 
objective. These formed but a part of the seventy- 
seven exhibits, covering many aspects of the Associs- 
tion’s work. Of particular interest, as indicating the 
importance of giving as much freedom as possible to 
the individual scientist, was the demonstration of a 
chemical balance which used flexure pivots in place 
of knife-edges. This development had no place in the 
research programme, but although the investigation 
ig still in 1ta early stages, a promising degree of robust- 
nee and sensitivity bas been achieved. Another 
exhibit of potential value was the moisture-sensitive 
ceramic elament. This was demonstrated, measuring 
humidities in the 0—1 per cant region to about 0-02 per 
cent. The instrumental applications of graticules, 
devices which started as scales and now form an 
essential part of certain automatic control processes, 
are becoming more numerous every day. The exhibits 
concerned with graticules covered the whole fleld of 
their manufacture and application. British thermo- 
meter manufacturers now have at their command a 
method of making permanent markings on many of 
their products. The process for doing this, developed 
by the Association, was the subject of another exhibit. 
Pneumatio gauging, as developed by the Mechanical 
Department, excited considerable interest. 

The extent of the services provided by the Informa- 
tion Department came aa & surprise to many visitors, 
particularly the range of technical inquiries handled 
by the scientific staff of the Department. Working 
models of flexure pivots, illustrating devices described 
in one of the Department's publications, aroused 
muoh interest. 

'The on Ootober 7, Dr. T. E. Allibone, took 
ag his subject '"Blaok and White Elephants at Alder. 
maston”. In the course of his lecture he described 
many discoveries and inventions made in his own 
laboratories which were apparently of little use, 
but had afterwards turned out to have considerable 
value. On October 8, Sir John Cookoroft spoke about 
‘Nuclear Instrumentation” and directed attention to 
the enormous fleld for instruments which was bemg 
created by the planned reactor . On 
October 9, Prof. Casimir, from Holand, gave his 
audience a peep into the future by discussing ''Atoms 
as Unite", describing how atomic properties could be 
used as standards of length, time, electric charge 
and magnetic induction. Dr. Ponte, of Paris, gave a 
more detailed account of a particular branch of 
mstrumentation on October 10. His subject, "Quartz 
Oscillators and their Limitations’, was illustrated 
by slides of modern time-measuring equipment. He 
showed that an accuracy of 1 pert in 10* was now 
feasible with small, robust equipment. On October 
11, Prof. 8. Tolansky demonstrated the power of 
phase-contrast microscopy by means of many photo- 
graphs of the detail of crystal structure in metals, 
convinoingly illustrating that for the detection and 
measurement of the contours of & surface the optical 
method is comparable with the electron microscope. 

A noteworthy feature of the open days was the 
exhibition of members’ products to which the 
Research Association had made some contribution. 
It was a kmd gesture on the pars of the members 
and one which is bound to have a good effect on the 
morale of the staff thus to acknowledge some of the 
benefits which have accrued as a result of the 
Aseoointion's work. 


NATURE 


"November 30, 1957 


CONTROL OF ADMINISTRATIVE 
TRIBUNALS 


N opening & debate in the House of Commons on 

October 81, in which the House took note of the 
report of the Franks Committee on Administrative 
Tribunals and Enquiries, Mr. R. A. Butler said that 
the Government 18 concerned to accept ag many of 
the recommendations of the reporb as possible. 
Nevertheless, it wishes to obtain the views of mem- 
bers on oertam of the findings and particularly in the 
light of the three guiding principles of openness, 
fairness and i i . The Government believes 
it would be possible to accept wholly or substantially 
the majority of the detailed recommendations, while 
striking a just balance between the rights of the 
ortizen and the efficient discharge of the country’s 
busmess. The Government proposes to set up a single 
Council on Tribunals whioh will be appointed jointly 
by the Lord Chancellor and by the Secretary of State 
for Scotland, with a special committee or panel of 
the Oounoil to deal with matters of special concern 
to Scotland. The Council would be consulted before 
establahing any new tribunal and the Government 
would refer to the Council various recommendations 
made by the Franks Committee. 

It is also proposed that, in general, chairmen should 
be appointed by the Lord Chancellor in 
and Walesa, and by the Lord President of the Oourt 
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- of Seasion in Scotland, and the Government agrees 


that for the most part ıb 1s desirable that chairmen 
of tribunals should have legal qualifications. The 
opinion of the House of Commons is to be obtained 
regarding the proposal to entrust adjudicating funo- 
tions of county agricultural executive committees to 
new i + tribunals, with appeal to the Land 
Tribunal or $o the Scottish Land Court. In future, 
it is proposed to appoint inspectors only after oon- 
sultation with the Lord Chancellor, and the Minister 
would be free to dismias chairmen only with the Lord 
Chancellor’s consent. Mr. Butler said that the 
Government is also prepared to arrange for publica- 
tion of inspector’s reporte and promised that in future 
responsible Ministers would ensure that more is done 
to make the policies for which they are responsible 
more widely understood, that people are told where 
they can find the information which may help them, 
and that authorities will be required in future to see 
that their case is properly set ous before an inquiry 
opens. The statement was generally weloomed, and 
in replying on the debate the Attorney-General 
Cree ea aoe. core GU ne Ree 
uni 


EFFECT OF RADIATION ON 
HUMAN HEREDITY 


STUDY group, set up by the World Health 

Organization m Geneva to consider the effect 
of radiation on human heredity, has presented its 
report to the United Nations Scientific Committee 
on Atomic Radiation ; in shortened form, the report 
has been prepared as a ial feature of the 
Ohronicle of the World Health Organisation (11, No. 8; 
August 1957). 

Each member of the group was acutely aware of 
the existing gaps in knowledge and drew up an. 
inventory of problems which will need to be investi- 
gated by geneticists, nationally or internationally. 
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identification of mutants, many of which remain 
unrecognized at the present time, need development. 
The manner of gene action is of importance. Domin- 
ance, synergism and other forms of gene interaction, 
ilude tha rois of the envisoeiments afi 
a a Ng Sag a aa 
further studied in both man and animal 
Factors such as natural selection in populations 


component, 
registration of data on human inbreeding and 
hereditary duedaes dp. peliswod for bo OE the mimogt 


importance. 
Populations of special genetio interest, such aa 


the hereditary material and of the manner in which 
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Investigations capable of throwing fresh light on 
all these problems will involve great effort in many 
countries and a great expansion of general and ad 


ab present an. insufficient 
where an adequate training in genetics, particularly 
. The believes 


radiological physicists and radiological technicians 
should also receive instructions in genetics as part of 
their technical training”. 

The study group was particularly concerned about 
the genetic hazards of radiation from sources used in 
medicine, industry, commerce and experimental 
science. As the report puts it : oe eee 
to control and as providing basic 
formation for relating quantitatively radiation ex- 

that methods 


can be much reduced ; those in charge of sources of 
radiations should always ensure thab there 


be devised and brought into general use. In addition, 
in every exposure, the X-ray beam ought as far as 
practicable to be directed so that a minmnum of 
r&dia&ion reaches the gonads.” 


MEASUREMENT OF SMALL QUANTITIES OF FLUORIDE WITH 
THE HELP OF FLUORINE-18 


By Dx. J. H. FREMLIN, Dr. J. L. HARDWICK and J. SUTHERS 
Department of Physics and Department of Dental Surgery, University of Birmingham 


N the course of investigations of the uptake of 
fluoride ions by teeth, we wish to measure the 
concentration of fluorine in small samples of enamel 
and of various solutions. Colorimetric 
methods will work at low concentrations (down to 
leas than one part per million) but need samples of at 
least several millilitres. The more convenient methods 
may be upset by the presence of phosphates and 
other salte. . 
- We have developed an isotope-dihition adsorption 
method which we can use with samples of a milligram 


or lees of solution at the lowest available concentra- 
tions. The method is based on the adsorption of fluor- 
ide from acid solution by glass. The procedure is as 
follows. To the solution for analysis is added a small 
known quantity of fluorine-18 as fluoride, as nearly 
carrier-free as possible. N nitric acid is then added 
to give a pH olose to 2. The mixed solution is applied 
to a defined area of a glass surface. (We have found 
good-quality microscope slides satisfactory; these 
are cleaned for a few seconds with dilute nitric acid 
followed by distilled water.) Fluoride ions are then 


1180 


taken up by the glass, 80 per cant of equilibrium 
being reached in two or three minutes. After an 
adequate time, the active solution 1s washed off for 
1 min. in a fast stream of tap-water (pH about 0). 

At this pH the adsorbed material does not leave 
the surface at a mgnificant rate. The amount of 
fluorine-18 adsorbed can then be measured by means 
of & Geiger counter. 

' The total quantity of fluorme adsorbed from 
solution varies only slowly with concentration. The 
stable and the radioactive isotopes compete for the 
adsorption sites available. Consequently, the stronger 
the mixed solution is in stable fluorine, the leas 
fluorine-18 activity there will be m the adsorbed 
layer. 

The method is obviously not an absolute one and 
is calibrated by the use of a set of standard fluorine 
solutions of known each containing exactly 
the game concentration of fluorine-18 and having the 
same pH. In Fig. 1 is shown a oelibration curve 
obtained using 4 ml. samples and 1 om. of glass for 
each sample. It has clearly the form of an adsorption 
isotherm. The di from linearity at the 
begmning probably indicates a trace of fluorine in 
the nitrio acid or distilled water used. Above 100 
P-p.m. there is a divergence at the other end due to 
etching of the glass by hydrofluoric acid which 
increases markedly the effective surface area of the 
glass. The arrows represent the count given by 
samples of laboratory tap water and distilled water ; 
the 0:05 p.p.n. of fluorine indicated for the tap 
water is in good agreement with colorimetric 
measurements. 

In Fig. 2 is shown a calibration curve obtained 
using | mgm. samples of the standard solutions, to 
each of which was added 1 mgm. of N nitrio acid and 
l mgm. of distilled water containing cyolotron- 
produced fluorme-18. The strength of this was m 
the region of 10-po. per ml In this particular case 
the material to be investigated, and hence also the 
calibrating solutions, were in & standard lactic-aaid 
lactate buffer having a pH of 4-6. At the higher 
fluoride concentration this gives the same result as 
pure water, but the percentage sensitivity falls away 
a little at the lowest concentrations. This is almost 
certainly due to the contamination of our original 
materials with traces of fluorine. 


Activity of glass (arbitrary unita) 





100 


001 0:1 1 10 
Concentration of ftuoride (p.p.m.) 


Fig.1. («) Activity of slide in distilled water; (b) actinty of slide 
in tap water 
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Fig. 2. Oalubration carve for 1 mgm. samples in lactic acid-lactate 
buffer solntion 


100 0 


In this example, a Geiger counter was not used for 
the measurement of the samples. Instead, all the , 
active areas of glass (which were each about 2 mm. 
diameter) were placed against a single piece of X-ray 
film and left overnight. The developed autoradio- 
graphs were then measured by means of a micro- 
photometer. The results of this measurement can be 
translated into terms of fluorine-18 activity by means 
of calibrated exposures to a standard source. For 
our purposes it is, however, convenient to plot the 
miaro direot. 

It can be seen that at the lower concentrations an 
added concentration of one or two tenths of a part 
per million can be detected in spite of the con- 
tamination already mentioned. In one milligram of 
solution this corresponds to one or two ten- 
thousandths of a microgram of fluorine. The per- 
centage error is fairly large, but it is not serious for 
our immediate purpose. Much of it is due to micro- 
photometer errors which oould be oonsiderably 
reduced. 

The handling of these small quantities of liquid 
must be done carefully to avoid evaporation. We 
made up several mioropipettes, of about 5 per cent 
accuracy, of glass and ‘Polythene’ tubing. The latter 
had always been used for the acidified solutions to 
avoid loas of fluorine. The glass areas were defined 
by waxing on to the olean slide a series of 8 BA 
washers. As each sample was deposited on the slide 
inside the washer, a of liquid paraffin was 
placed over it, which isolated it effectively until 


i experiments have shown that acid, 
said and dcus solide suy Do dE iret 
or separately in any order, without any significant 
difference in the results, so long as the fluid mixture 
is left long enough to allow complete mixing (and so 
long as the pH is not ramed after addition of the 
fluorine-18). It is evident that at a low pH there is 
a continuous rapid exchange of fluorine ions between 
the glass surface and the solution. 

Another subsidiary experiment has shown that 
there is little change in take-up between a pH of 1 
and a pH of 8-5, but that above 4-5 the take-up 
falls off very rapidly. We are investigating the 
effects of the presence of various other ions, but the 
main discovery made so far is that most materials 
contain a number of perte per million of fluorine and 
thet this is quite difficult to remove. 
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Finally, it has been shown that, as would be 
expected, the variation with temperature is not large 
enough for a thermostat to be necessary. To give a 
change of 10 per cent would require & temperature 
difference of 4? C., which is unlikely to oocur between 
different parts of the same microscope slide. 

The principle used in this method should 
be applicable to many other elements and, we 
believe, may be of enough general interest to justify 
this prelimmary report, although it may be some 
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time before the resulta of our main research are 
complete. 

When radioisotopes of high speoiflo activity 
are obtainable, the ultimate sensitivity has been by 
no means reached. ‘The limiting diffloulties are 
probably the handling of very small quantities of 
liquids rather than the determination of concentration. 

We would like to our gratitude to Mrs. 
June Mathieson for her help with the later and more 


exacting stages of this work. 


PHOSPHODIESTERASE FROM RATTLE-SNAKE VENOM 


a recent communication, Boman and Kalebta! 
concluded that venom of Orotalus adamanteus oon- 
tained two phosphodiesterases, both of which digested 
deoxyribonucleic acid. The evidence consisted of 
chromatography of venom on diethylaminoethyl- 


after about 20 per cent of each activity was destroyed 
by exposure to elevated temperatures. The oon- 
clusion of Boman snd Kaletta! was not in agreement 
with that of Privat de Garilhe and Laskownki*, who 
claimed that phosphodiesterase can be separated 
from deoxyribonuclease. 
Phosphodiesterase was determined by the same 
method? in both laboratories, but uclease 
was determined in Upsala by the liberation of 
material showing absorption (Hase) after precipitation 
of the non-digested deoxyribonucleic acid with 
lanthanum salt in acid solusion, whereas in Milwaukee 
it was devermined viscosimetrically*. Olearly, viscosity 
will be influenced if a diester bond, located 
in the middle of the molecule of deoxyribonucleic acid, 
is split, bub only a little change in viscosity will be 
expected if a terminal mononucleotide is cleaved 
off On tha contrary, a cleavage ocourrmg in the 
middle of the chain will produce no ‘lanthanum- 
soluble’ material; but if the terminal mononucleotide 
is split, it will become soluble. The two methods, 
therefore, do nos measure the same phenomenon. 


PHOSPHODIESTERASE, U/E280 





" PHOSPHODIESTERASE, U/E2go 


4 
pH 


ade, on of by chromato- 
e &nd y Foeihilose. 
and ordinates represen’ esterase activity 
Oeniral ordinates 


Pd a 


Pepregent” iospbonndius aciiviiy T 
deoxyribonuolease activi ©) measured by 
“Triscosimetzio method and expreaped in units (ref. 4) Buy 


Table 1. SEPARATION OF PHOSPHODINSTERASE FROM DBEOIYRIEO- 
NUCLEASE 








dleih: 
, PH 7-5, 0-05 





* Hxpreesed In units as defined in ref. 3. 
cad Measured ah RH. 8-0, tris büter, arpresod In talte as doanot x 


The folowing results may be quoted in support 
of the contention that, besides phosphodiesterase, 
venom contains one (or more) deoxyribonuclease(s). 
Fig. 1 indicates that crude venom has two pronounced 
optima for the action of deoxyribonucleass (vis- 
cosity), but one for phosphodiesterase. The existence 
of an optimum at pH 5 waa previously observed by 
Haessler and Cunningham. Mist cord del 
preparation of phosphodiesterase, optimum at 
pH 6 practically disappears. The optimum on the 
alkaline side is broader for deoxyribonuclease than 
for phosphodiesterase ; the differenoe is particularly 
pronounoed with & purifled preparation. Even when 
both activities are measured at pH 8-9, they do not 
parallel each other during the fractionation pro- 
cedure (Table 1). 

This confirmation of our previous claim does not, 
however, contradict those results of Boman and 
Kaletta’ which relate to the appearance of ‘lanth- 
anum-soluble’ material as a result of the action of 
Phosphodiesterase. On the basis- of our previous 
work*’ on the action of phosphodiesterage on different 
fragmenta of deoxyribonucleic acid, it was postulated’ 
that phosphodiesterase is an exonuclease and that 
it acts by a consecutive splitting of the 5’-terminal 
mononucleotide from the chain, regardless of the 
length of chain. The only fact diffloult to reconcile 
with this view was our own observation’ that an 
‘intact’ deoxyribonucleic acid was resistant to purified 
from this i is now retracted. 

The following results provide additional evidence 
favouring the exonuclease mechanism. In agreement 
with Boman and Kaletta!, phosphodiesterase obtained 
by chromatography of venom on ‘TRC 50’ *, carb- 
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oxymethyl-celluloee*, or on diethylaminoethyl-oellu- 
lome!, was active on both calcium [bts (p-nitrophenyl) 
hate] and deoxyribonucleic acid, when tested 

y the ‘anthanum-soluble’ method. 

In agreement with the postulation’, the high 
viscosity of the digestion mixture persisted (at least 
until 10 per cent of the deoxyribonucleic acid became 
anthanum-soluble’). The ‘lanthanum-soluble’ fres- 
tion was composed almost entirely of mononucleo- 
tides, the sum of which accounted for about 00 per 
cent of the optical density of the whole fraction. 
Fig. 2 illustrates the resulta of one of these experi- 
mente. Small amounts of nucleosides (peak 1) 
resulted from traces of contaminating 5’-nucleotidase. 
Peaks 6 and 7 contained some fragmenta higher than 
mononucleotides ; however, they were heavily oon- 
taminated (more than 80 per cent) with the material 
extracted from the resin itself, since they had ab- 
normal spectra without maxima between 250 and 290 
my. After the pooled peaks 6 and 7 were hydrolysed 
with formic acid, all four bases were identified, but 
the total absorption (Æ...) of the recovered bases 
accounted for less than 20 per cent of the value prior 
to hydrolysis. It was concluded that the- small 
amounts of unidentified oligonucleotides (peaks 6, 7) 
were formed as & result of action of contaminating 


Fig. 8. The most plausible explanation is that 
a Blow reastion, representing the consecutive cleav- 
age of mononucleotides from the already posed 
terminal, changes into a rapid one, after additi 
terminals have been produced as a result of the 
action of deoxyribonuclease. 

Finally, when deoxyribonuoleio acid was incubated 
with & crude venom at pH 5-0, viscosity decreased 
fairly rapidly. However, the majority of the digest 
was composed of large oligonucleotides requiring! 
for elution buffers stronger than 1M. The sum of 
nucleosides and mononucleotides accounted for less, 
than 10 per oent; there were virtually no dinuoleo- 








ML. AMMONIUM FORMATE pH4.5 


Wig. 2. Digest of 10 mgm. of deoxyríbonneleio acid with 0 04 unit 
of esterase (ref. 3), 0 06 Af trus buffer, pH 8 0, 
, 24 hr. Non-digested o acid removed with 
-lanthanum', lanthanum 


and a heavy 
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Fig. 3. Activity by the "lanthanum-soluble' method plotted , 
vorsus time. Open venom, with a ratio of 
phoaphodl H 8 9) = 8 x 10*; closed 


elrcles preparau wi Tatlo 40 Oo; circles, prepara- 
tion wi atao 70 x 10°: closed triangle, the sume as previos, 
diluted 1: 
teresting that a small amount of 


tides. It is in 
thymidine 8’,5’-diphosphate was identified among 
the products. Buh a compote’ eui nt fave bead 
formed in & detectable quantity from deoxyribo- 
nucleic acid by the action of phosphodiesterase alone. 
The appearance of such a compound, however, 
would be expected as & result of a cambined action 
of deoxyribonuclease (with a specificity of the deoxy- 
ribonuclease If) and phosphodiesterase™’. 

This investigation was supported by grente from 
the Atomic Energy Commission and the American 
Oancer Society. 

M. LASKOWSKI 
GLORLa HAGNETY 
Urna-Rora LAURITA 


Department of Biochemistry, 
Marquette University School of Medicine, 
Milwaukee. 


1 Boman, H. G., and Kaletta, U., Netwrs, 178, 1304 (1966). 
*Potonon, HA; anl Bobes, FLA Js: Aser, MIS P 78, 751 


* Privat pir ng , KL, and Laskowski, M., Biookün. Diopkys. Acta, 
‘ Laskowski, M., and Seidel, M. K., Arch. Biochem., 7, 465 (1945). 

* Haeusler, H. À., and Oanningham, L., Bep. Cell Research (tn the press). 
s non eda ee Mo re ee 


* Privat de Garilhe, M. L., Lauria, U. B., and Laskow- 
aki, M., J. Biol. Chem, oe 781 (1087). 


- ©Prrvat de Ganthe, 3L, and Laskowski, M., J. Biol. Cham., 215, 200 ` 


(1985). 
* Laurila, U. B., and Laskowski, AL, J. Biol. Chem., 888, 49 (1057). 


Tus need for knowledge of the specificity of the 
phosphodiesterases is related to the use of these 
enzymes as tools in structure work on, for example, 
nucleic acids and phosphoproteins. Ib is therefore 
of great interest that Laskowski and co-workers have 
been able to verify our earlier conclusion’ that the 

osphodiesterases from Crotalus adamanisus hydro- 
ae macromolecular deoxyribonucleic acid’. ^ It 
appears also very likely that the differences in the 
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*deoxyribonuolease activity’ obtained by the visooai- 
metric’ and the 'lanthanum-aoid-soluble' methods! 
are due to the fact that the phosphodiesterase has 
an exonuoleotidage activity. 

It is & seperate problem if the venom, in addition 
to the phosphodiesterases, contains another enzyme 
which can decrease the viscosity of deoxyribonucleic 
acid (a ‘deoxyribonucleic acid depolymerase’) but 
would not act on calcium(bis(p-nitrophenyl)phos- 
phate), We have, at this Institute, at present no 
definite opmion whether or not such an enzyme 
exists in our batches of venom. This uncertainty 
is due to the following difficulties we have had in 

obtaining conclusive experimental resulta: (1) the 
commercially available rattle-snake venom does not 
appear to be a reproducible and well-defined product, 
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probably depending on an enrymio sutodigestion 
oocurring d the collection of the venom: (2) the 
optimum -ion oonoentration for the enzymes 
does not seem to be known for the different sub- 
stratea ; (3) inhibition of the phosphodiesterase by 
small amounts of inorganic phosphate; (4) the 
differences in the salt concentration of the enzyme 
fractions from a chromatographic experiment’, & 
factor which is of some relevance for activity de- 
terminations by the viscosimetric method’. 


Haws G. Boman 
Institute of Biochemistry, f 
University of Upsala. 
1 Boman, H. G , and Kalotta, U., Neture, 178, 1304 (1056). 


* Laskowski, X, &nd Beldel, X. X, Arch. Biochem. , 7, 465 (1045). 
* Boman, H. G., and Kaletta, U. , Biookim. Biophys. Acts, H, 619 (1957). 


LIQUID-CRYSTALLINE STRUCTURES IN POLYPEPTIDES 


By Dr. CONMAR ROBINSON and J. C. WARD 
Research Laboratory, Courtaulds, Ltd., Maldenhead 


& previous communication’, a liquid orystalline 

structure which occurs in solutions of certain 
polypeptides (for a poly-Y-benzyi-1-glusamate) 
hag been described. This structure is characterized 
by the presence of a helical twist of very large and 
uniform pitch which gives rise to equidistant lines 
(3-100, apart, depending on the solvent and con- 
centration) which are visible if the structure is 
observed at right angles to the axis of the macro- 
helix and to a very high form-optical rotatory power 
for light travelling parallel to this axis. (This form- 
optical rotatory power which arises from the helical 
nature of the multimolecular structure is distinct 
from, and greater by several powers of ten than, the 
form-optical rotatory power arising from the «-helical 
configurations" * of the individual molecules.) These 
and other properties of the solutions are also found 
in so-called cholesteric liquid crystals‘ which are 
formed chiefly by esters and ethers of cholesterol, 
although the latter are one-component rather than 
two-component systems. De Vries’ has deduced a 
theoretical expreasion for the optical rotatory power 
of cholesteric liquid crystals, of which & simplified 
form in terms of observable quantities 1s 


8 e — P x 4-5 x 10 


22 


(1) 


where @ is the optical rotation observed parallel to 
the axis of the macrohelox in degrees per millimetre, 
n is the birefringence of what we may refer to as the 
untwisted medium, X is the vacuum wave-length of 
light in microns, and P is the pitch of the helix in 
microns. The negative sign indicates that the optical 
rotation is m the opposite sense to the twist of the 
helix. No date were available to de Vries which 
would have allowed him to verify his relationship, 
but the polypeptide solutions with their large spacings, 
which can conveniently be varied by altering the 
concentrations or the solvent, are suitable for pro- 
viding such data. We have measured the optical 
rotatory power at various wave-lengtbs for fourteen 
different solutions, covering a range both of oonoen- 
tration and solvents. In all cases the proportionality 
to A-* was found to hold over the visible spectrum. 


The pitch of the helix, which is equal to twice the 
‘microscopic spacing, could also be measured, but 
unfortunately difficulties were found in measuring 
the birefringence and only its order of magnitude 
was determined. However, by assuming the equation 
to hold, the birefringence of the untwisted medium 
could be calculated. In all but one of the fourteen 
cases the calculated value divided by the volume 
fraction concentration was found to fall within 
+ 20 per cent of a mean value of 0.0248, although 
the specific rotaá&ion, [alges,, varied from 20,000? to 
140,000? and the microscopic spacing from 5 to 100p. 
These resulta suggested that the equation probably 
held, at least as a first approximation. 

In deriving the simple form of the relationship 
certain approximations were made by de Vries, but 
we have shown by comparing numerical values of 
6 obtamed from equation 1 with values obtained from 
de Vries’s exact expreasion that the error introduced 
is substantially leas than 4 per oent for all our 
experimental values of n, P and à, and is leas than 
1 cent in most cases. 

tronger evidence for the validity of the equation 
has been obtained in a different way. A solution was 
made up which contained equal quantities of the r 
and D enantiomorphs of poly-y-benzyl glutamate in 
dioxan. This solution, instead of Bhowing the visible 
periodicities and other characteristics of the helical 
structure, behaves as a typical nematic lhquid— 
orystalline After such & solution has been 
allowed to flow into a suitable flas cell, a number of 
discrete i develop, each of which extends 
throughout the thickness of the cell and in each of 
which the orientation is uniform. The major refractive 
index of each of the regions 1s found to lie parallel or 
nearly parallel to the glass, although ita orientation 
in the plane of the glass varies from region to region, 
but the birefringence has a constant value for all the 
areas. Even more remarkable is the behaviour of 
this solution in the 1-mm. gless capillary. Although 
the solution is birefringent, shortly after filling the 
capillary no regular orientation can be observed with 
the polarization microscope, but after a short tme 
orientation appears near the walls of the capillary 
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Pu The single liquid eryatal of the recemie mixture of D and L 
seen between — un) (diameter of capillary, 
mm, 


and spreads gradually towards the centre. Eventually 
& very regular orientation is reached, as is shown in 
Fig. 1, which was taken in monochromatic light 
(A = 5461 A.). The retardation imoreased con- 
tinuously from the circumference of the tube to the 
centre. The birefringence corresponding to each 
fringe (assumed constant along the light path) was 
calculated and was found to be independent of which 
fringe was selected. The magnitude and sign of the 
infra-red dichroism (which was measured by Dr. 
B. R. Malcolm, of this Laboratory, using the band at 
4,850 em.-!) is in accordance with the molecules 
having & high degree of orientation and lying with 
their long axes parallel to the length of the capillary. 
It would seem as if the contents of the capillary were 
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Interlayer Spacings of Graphitic Carbons 
ASED upon the X-ray diffraction studies of 
Nelson and Riley! on Ceylon natural graphite, 
Frankhn! assi an interlayer spacing of 8:3538 A. 
(15° O.) to a carbon of 100 per dent graphite structure. 
Any carbon having a spacing of greater than this 
value is said to contain leas than 100 per cent graphite 
structure—the amount lee i given by the 
Franklin relationship". We have looked at many 
graphitized carbons heat treated between 2,500 and 
3,000° O. which have been produced from petroleum 
coke and‘coal-tar pitch ooke materials. The lowest in- 
terlayer spacing found is 3-3569 + 0-0004 A. (15? O.), 
indicating, according to the Franklin oorrelation, 
that the best artificial ‘graphite’ obtainable under 
usual graphitization conditions contains about 10 
per cent turbostratio structure’. 

In this work, four commercial graphitized carbons 
have been further heated in argon m the vicinity of 
3,600? C. under a pressure of 10 atm. to investigate the 
-` possibility of lowering the interlayer spacing of the 
carbon down to or below that of Ceylon natural 
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arranged to form a singlo uni-axial liquid-crystal. 
The observed birefringence divided by the cancen- 
tration was 0-029 + 0-0015, while that in the discrete 
areas 1n the flat cell was 0-026. This compares with a 
value of 0-025 which waa calculated from the optical 
rotation and helical pitch of a solution of the Dp 
enantiomorph of the same polypeptide concentration. 
This good agreement (the experimental error was 
perhaps as large as 10 per cent) leaves little doubt 
of the validity of the de Vries equation, and further 
indicates that the nematio structure in the solution 
containing equal quantities of both enantiomorphs 
may be looked upon as the untwisted counterpart of 
the helical structure which arises in solutions of the 
single enantiomorphs. 

The verification of the approximate de Vries 
equation for the polypeptide solution in this way not 
only strengthens our belief in the correctness of the 
model of the structure that was previously put for- 
würd!, but also provides for the first time quantitative 
evidence for the correctness of the conception that 
cholesteric liquid crystals constitute a special twisted 
case of nematic liquid which arises when the 
molecules have the left- or right-handedness which is 
indicated by their optical activity. 

The molecules of both the L and the D enantio- 
morphs of poly-Y-benxyl glutamate are in the «-helical 
configuration, the intramolecular hydrogen bondmg 
of which gives them considerable rigidity. This 
rigidity no doubt is an important factor in allowing 
the liquid crystalline properties, whether ‘cholesteric’ 
or nématic, to persist over a considerable range of 
dilution. 

Our thanks are due to Mr. W. E. Hanby for syn- 
thesizing the polypeptides used in this investigation. 
1 Robinson, Trans. Farad. Soo., E, 571 (1056). 

* Fitts and Kirkwood, Pros. U.S. Net. Acad. Soi., 48, 33 (1956). 
Dowie, Hlliott, Hanby and Melon, Pros. Roy. Sos., A (In tho 
1 Friedel, Ana. Pkysigue, 18, 273 (1922). 

* De Vries, Acts Oryet., 4, 219 (1951). 
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graphite. The above proesure prevented any signifl- 
cant sublimation of the carbon. The X-ray proce- 
dures used have been thoroughly described in a 
previous publication‘. 

Table 1 presents the X-ray diffraction data and 
other pertinent information on the samples. The 
interlayer specing for the graphite used is 
in close agreement with the value found by Nelson 
and Riley, particularly considering the probability 
thes the two samples were nob exposed to precisely 
similar geological conditions. The change m inter- 
layer spacing of the carbons upon heat treatment 
is seen to be in qualitative agreement with the amount 
of i evolved. It is of further interest to 
note parallel between the decrease in interlayer 
spacing and the irreversible change in thermal 
expansion above 2,200° C. durmg the first heating. 

Even though i the grephitixation tempera- 
tures of the carbons to 3,600° O. did produce some 
additional decrease in interlayer spacmg, the lowest 
speomg obtainable still is indicative of a carbon 
contaming only 90 per cent graphite structure. It is 
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Table 1. 
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Drar BPACINOS or CAKPBONS 





3:3544 + 0-0001 
3-3028 + 0-0004 
3-3004 + 0-0001 
3-3584 + 0-0004 
3:3500 + 0-0001 
3-3588 + 0-0001 
3-3585 + 0-0003 
3-3000 + 0-0003 
3-3584 + 0-0003 





Se impire DORT. ot laor, white material appearing ın the 
cooler of the furnace. 


+ The Ce Woro oniy RU aoe an tho direokion DORUM 
to the extrusion axis or the moulding aris, that is, along 
the o-axis ori. ia both uem. 

1 was somewhat impurity for sample B than for 4. 


felb thab the higher interlayer spacing values found 
for the artificial ‘graphites’ in comparison with that 
for Ceylon graphite is & result of the inability of the 

to grow as large in artificial ‘graphites’. 
As Bacon’ and Pinniok* have discussed, the inter- 
layer spacing decreases as crystallite diameter 
increases. This variation im interlayer spacing is 
due to the competition between the aligning forces 
` between planes and the ‘pinning’ forces at their edges, 
the competition being a function of orystallite size. 
It is thought that the factor restricting orystallite 
growth in the carbons is the porosity 
developed previously during the coking cycle. These 
pores within the coke particles act as boundaries 
across which crystallite cannot occur. In 
comparison with this, Ceylon natural graphite particles 
are dense and non-porous, 


ite. 

the Atomic Energy Commission, Oon- 
tract No. AT(80-1)—1710, for support, in part, of 
this work. We particular appreciation to 
N. 8. Rasor, of Atomics International, for hest- 
treating the samples, supplying the data on impurity 
release and thermal expansion, and offering many 
constructive oritioisms on the manuscript. 

Proc. Phys. Sos. Lond., V7, 4T7 (1045). 


1 Walker, P. L. : H. å., and Pusttnger, J. V., Indust. 
ond ‘Bag. e a aT $54). Tre 


’ Bacon, G. E., Acts Oryat., 8, 137 (1960). 
* Pinniok, H. T., J. Chem Phye., 30, 756 (1962). 


Graphitic Character of Kish 


KiBH is a waste product which forms on the surface 
of molten iron of high carbon content during the 
manufacture of steel. It is carbon which has been 
taken into solid solution with the iron and is after- 
wards evolved when the iron cools. Kish particles 


are shiny and flaky, resembling large particles of 
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Table 1. IXTERLAYER HPACINGS OF KIH AND CEYLON NATURAL 
TERLTEWNTE 


BEFORE AND AFTER VARIOUS 
i 














Van" 
* The main constituents were iron and silieon.-.. gm 


natural graphite. Sacha io canus Y 
graphitic character of kish with ‘Oeylon natural 
graphite by interlayer spacing ta. X-ray 
procedures used have been thoroughly'desoribed in a 
previous publication!. 

Table 1 presenta interlayer spacing date for kish 
and Ceylon natural graphite before ang after various 
treatmenta. Tt is noted that the raw kish haa an 
interlayer spacing leas than that of the 
Ceylon natural graphite. However, after acid 
treatment or graphitization at 2,800° O. the i 
is found to increase to the same value as 
natural graphite. 

Tho inorease in interlayer spacing upon purification 
suggests that the carbon in the raw kish is subjected 
to considerable internal pressure because of the 
contraction of the molten iron. Assuming & volume 
compressibility of 4-4 x 10-* am.*/kgm. for oarbon!, 
an internal pressure of og. 100 kgm. /am.* is calculated 
e Toe rige epa, wi Is is significant that 
acid treatment with only hydrochloric acid, which 
would remove the iron but not the silicon, increases 
the interlayer spacing to the Ceylon natural graphite 
value. This that iron alone is subjecting 
the carbon to the high internal pressure. 

It is suggested* that Ceylon natural graphite 
was crystallized from an iron melt in the same manner 
as kish. However, in the oase of Ceylon graphite, 
it is nob clear what ha to the iron which had 
to be origmally present to produce the high internal 
pressure. TE te we. eon du Mo pees wok, 
gince the interlayer spacing of Ceylon graphite does 
Dot change Ree grepuiiesdon, inar (he ee ee 
formation of Ceylon graphite, it would seem that the 

produce good ordering and 
consequent large growth of the carbon orystallites, 
with an attendant small interlayer spacing, could 
be produced by the depth of the depomt. Assuming 
a density of 8-0 gm/jo.c. for the Earth, a material 
at a depth of ca. 8330 m. would be under a pressure of 
100 kgm./om.*. 

We thank the Atomic Energy Commision, Con- 
tract No. A7(80-1}—1710, for support, in part, of 
the above work. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notics ts taken of anonymous communications. 


The Geomagnetic Field in Upper Triassic 
Times in the United States 
Ir ia commonly assumed! that magnetically stable 
rooks have & remanent magnetization in the direction 
of the geomagnetic field at the time of formation, 
and that the mean direction determined from samples 
collected through a considerable thickness of one rock 
formation 1s that of a dipole field orientated along the 
axis of rotation of the Earth at that time. 
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shown in Table 1. In all cases the number of samples 
was small but they were well spread stratigraphically. . 
The Spri Bandstone* was collected from Zion 
National Park, Utah, and those from the eastern 
United States from the lower Connecticut Valley, 
from the upper Connecticut Valley and from New 
Jersey. The pole positions calculated on the assump- 
tion of an average dipole field are given in Table 1 
and are plotted in Fig. 1. The ovals of confidence of 
the pole positions overlap. 

The pole based on measurements of the Upper 
Triassic Keuper Maris of England‘ and its oval of 
confidence is also given for comparison—it is believed 
that this discrepancy results from post-Triamic 
continental drift. 

From these results three points of interest arise. 

(1) They show that results from small numbers 


Table 1 








Ho. of determinations 





18 disks from 8 samples 
8 samples from 3 flows 


71 disks from 21 samples 














Mean directions of 
cal and 


Wxation of Upper 
{notinatlon I positive 


given. The significance of a, dy and 


Because of the possibility of special effects, such 
as magnetostriction, the view has been taken? that 
these assumptions are likely to be in error and that 
in consequence the inferences which have recently 
been drawn from io studies! concerning 
the occurrence of polar wandering ànd continental 
drift in the geological past are based on no sub- 
stantial grounds. A test relevant to this discussion 
is to determine whether rocks of the same age within 
one continent give pole positions in agreement, 
although it must be remembered that the geological 
age of those rocks which are most strongly mag- 
netized, lavas and red sandstones, cannot usually be 
established with precision because diagnostic fossils 


made m Newcastle, Cambridge and Oanberra, as 


Vig. 1. Position of the geamagnetic pole in Upper Triassic times relative to the United States and 
The determinations from 


Triassic formations from the Uni 
the angle of 


north downwards. ais 
ares of EE Hie poles, and dz, in the direction of and perpendicular to the greats 
x have discussed previously (ref. 1). 






pel Pre ets b7 oo see i D yia a castwarde 
confidence af the 05 per cent probabiity-level. The semi-_ 
eirale joining the pole and the site are 


of samples oan be reliable and provide a 
ical demonstration of the validity of the 

ing methods advocated by Irving and Watson’ and 
by Runcorn’. 

(2) Results from both igneous and sedimentary 
rocks laid down at approximately the same geo- 
logical time but at pointe thousands of miles apart 
within the same continent are in agreement, and 
indicate the high degree of certainty with whioh 
theee ‘fossil’ directions may be identifled with the 
Earth’s io field durmp the Upper Triassic so 
that in these red sandstones and lavas it seems that 
the special effects mentioned above are of negligible 


importance. . 

(8) It seams reasonably certain that during this 
time the ic field over the region of the 
United States approximated on average to that of & 
dipole as it is known to have done since the Miocene’ ®. 


ex tl 
Ne d v || 
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The axis of this dipole intersected the Earth's surface 
in the regions of what are now central Siberia and 
southern South America. ` 

P. M. Du Bow 
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Particles in a Non-uniform 
Radio-frequency Field 


Am analysis of the motion of a charged particle in 
a non-uniform radio-frequency field has been made 


of either sign will 
the position of least electric fleld 

Considering the Lorentz foroes upon free electrons, 
& second-order force arises due to spatial variation 
of the electric fleld-strength, which is of the same 
order as the conventional forces due to motion in 
the magnetic fleld and charge density fluctuations. 
In & continuous but nob necessarily homogeneous 
electron distribution, such as we suppose to exist m 
a oollision-free and neutral plasma, a small-signal 
theory shows that she time-averaged force per unit 
volume upon the electrons is, f = — $ (Pe/o'm)y (EB), - 
where p is the average electron 


square of electric fleld, m Fation 
alized M.K.B. unite. 

The al foros “anon En lated 
body of electrons is the same as that 
given by conventional theory! from 
the fleld equations; the force is 
therefore consistent with the con- 
cept of radiation pressure. The in- 
ternal stresses, or pressure in & 
fluid, differ, however, from the con- 
ventional theory, and appear to 
enhance the possibility of contain- 
ing a heated plasms within a reson- 
ant cavity by radiation 

It is ho thas it will shortly 
be possible to publish the details 
of the calculations which we have 
quoted. 
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The existence of such a force on electrons has been 
demonstrated in a Weer loned Mun Tornon 


effect produced a copious supply of electrons within 
the slots and limited the radio-frequency voltage 
there to about 5 kV. ; 

Pulses of electrons arrived at the cathode with 
energies up to 250 volts, and current of up to 0-1 amp. 
per om. length of cathode could be drawn with anode 
and cathode at the same potential. . The anode and 
cathode diameters were 1-25 and 0- 59 in. respectively. 
A small increase in cathode was observed 
with a thermocouple, which proves that the current 
was due to negative particles the cathode. 

Acknowledgment is made to the Admiralty for 


1 Pago, L., and Adams, X. L, '"Hlectrodynamies" (New York, 1049). 
1 Knox, F. B., Austral. J. Phys., 19, £21 (1057). 


Some Observations of the Infra-red 


Solar Spectrum from a High-flying 
Aircraft 


THs strong absorption bands of water vapour and 
carbon dioxide in the infra-red obscure much of the 
solar spectrum from observation on the ground. By 
working at high altitude, however, it is possible to 
use measurements of absorption in these bands for 
obtaining data about the concentration of water 
vapour and other atmospheric constituents in the 
upper atmosphere. To make such measuremenis, an 
infra-red grating spectrometer with a resolution 
~ 2 cm.-! has been installed in & Canberra aircraft. 
A heliostat maintains & steady image of the sun on 
the input slit of the spectrometer. The spectrameter 
and heliostat are installed in the un part 
of the aircraft necessitating an elaborate system of 
remote control for its operation. 

Successful ascents have been made in which the 


spectral region 1:8-2-1p has been observed using a 
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lead-sulphide detector. The absorption in this region 
ab different heights is shown in Fig. 1. The good 
-performance of the heliostet is demonstrated by the 
steadiness of the trace at each end of the spectral 
- region where the spectrometer is not scanning. The 
1-92 water vapour absorption band and the 2p 
absorption bands of carbon dioxide are clearly 
shown. It is clear that the water-vapour absorption 
is rapidly disappearing at the higher altitudes. A 
path-length of laboratory air containing only 7 
microns of precipitable water vapour would give the 
seme ion as that shown on the record at 
45,000 fv. Since this trace was taken at & solar 
elevation of 47°, the amount of water vapour in a 
vertical column of atmosphere above 45,000 ft. 
-would be equivalent to a path of laboratory air 
containing approximately 5 microns of precipitable 
water. This is the first time an estimate of this 
important meteorological parameter has been made. 
More extensive measurements over the spectral 

. region 1—8y are planned for the future. : 

J. T. HouauTrox 

T. 8. Moss 

J. 8. Baursx 

T. D. F. HAWKINB 
Royal Aircraft Establishment, 

Farnborough, Hants. 
Aug. 20. 


Luminescence produced in Air by 
Polonium-210 «-Particles S 


A KNOWLEDGE of the spectral composition of the 
feeble luminosity arising from the passage of energetic 
ions &hrough gases is essential to the complete under- 
standing of the processes by which the ions lose 
energy slong their tracks. I$ also has important 
applications to the physics of the aurora (part of 
which ig excited by traversal through the high 
atmosphere of solar protons), and im the efficient 
use of gas scintillators in nuclear physics. 

Following studies of the luminosities produced by 
2-4 keV. lithium ions in atmospheric gases! (which 
have recently been extended) the 
Present communication deals with 
observations upon the luminosity 
maintained in air at atmospheric 
pressure by high-energy (5-3 MeV.) 
a-particles. 

A 28-mo. a-particle source of 
polonium-210 ^ (obtained from 
Atomic Energy of Canada, Ltd.) 
was employed. The active surface 
was 7 mm. in diameter, electro- 
plated upon a platmum disk, and 
‘was supplied covered with a thin 
mica fllm to prevent contamination 
of the laboratory by reooil nuolei. 
The luminosity, which was just 
visible to the dark-adapted eye, 
occurred as expected';? in the imme- 
diate vicinity of the source. The 
extreme feebleness of such lumin- 


i constructed 
for low light-level spectroscopy, and 
which will be described in detail 


elsewhere, was used in this experi- rig. 1. 
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ment. It incorporated a 35-mm. camera with a 
9-element f/1-1 lens of 5 om. diam. This instrument 
recorded the wave-length range of 3800-8000 A. on 
abous 8 mm. of film. 

The polonium source was mounted directly in 
front of the slit and almost perpendicular to its 
plane so that the luminosity at the surface of the 
disk was viewed at a very acute angle to the surface 
by the A front-surfaced mirror was 
Placed on the side of the source remote from the 
spectrograph to increase the amount of light gathered 
by it. Alignment of source and mirror was attained 
by autocollimation. The whole experiment was 
performed in a darkened room the temperature of 
which was maintained at 72° F. to minimise thermal 
exposure of the infra-red sensitive emulsion em- 
ployed. Kodak HIE 402 (identical emulsion to 1-N) 
35 mm. film was used in the camera, and an ex- 
posure of ten days was adequate. 

A typical spectrum, with microphoto- 
meter trace, is shown in Fig. 1. All observed features 
lie between 3800 A. and 4800A. The detailed 
identifloations are made in Table 1 and the wave- 
lengths are certainly reliable to + 2 A. The spectral 
features are entirely bands of the N, second positive 
and N,+ firs) negative systems. The N,+ bands 
appear to have approximately the same relative 
intensities as when excited in gas discharges through 
He-N, mixtures, while the intensity distribution of 
the N, bands indicate enhancement of the 0 and 
1 levels of the C'H state over the conditions of 
simple discharge through N, No atomio lines of 
NI, NH, OL OH, Hel or Hell, nor molecular 
bands of O, or O,+, were observed over the wave- 
length range 8800-4800 A. NI and OI lines, if 
Present, would have been registered by the moss 
sensitive range of the emulsion (~ 7000 A.). 

These results are entirely consistent with those 
of Sir William and Lady Huggins’, who used a-part- 
icles from radium to excite air, and made observations 
over the wave-length range 2600-4800 A. The 
identifloations of Or&ner and Salim’ are, however, 
not confirmed. They used a 4-mo. source of polonium 
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Spectrum and mlerophotometar tracing of luminosity produced by a-particles in air 
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Table 1. IDXANTIFIQATIOX OF SPECTRAL FEATURES OF FIG. 1 


No. 4596 














A 0,2) N, 

B 8,6) Ns very week 

g 0,0) Net 

D 2,5) N: 

E 1,4) Na 

F 0,8) Na 

a 4,5) Nat, (3,7) Na | Nat probably weak 
H 2,3) Na+, (2,0) Na 

I 1,2) Nt 

J 1,5) Na 

x 0,1) Nat 

L 0,4) Na 

M 4,9) N, very week 

N 3,8) Na 

0 T) Ma, (5,7) Nat | Nat weak 

P 1,6) Ms 

3 2,4)N 

$ 05) x. IN., @,4) N,* | Na probably week 
T 0,2 Mt 

U 8,9) N, weak 





for exciting air under conditions very comparable to 
those in our experiment, and made identifications 
(bo + 10 A.) of OI, OLL NI, NII lines together with 
some ‘continua’, in the region 3730-86000 A. A oom- 
parison of their wave-lengtbs (including tolerances) 
with those in Table l indicates that some of their 
lines and continua may in fact have been N, second 
positive and N,t first bands. 

Ionization with excitation (1), and charge transfer 
with excitation (2) (8), are the most probable mech- 
anisms responsible for the excitation of the N,+ bands. 


Thatis: Hett + N, > Het+ + N,+t* +e (1) 
Hett + N, > Het +N,+* (2) 
Het - N,- He +N,t* (3) 
Followed by N,** — N,+ + Av (bands) ` (4) 


It would be unlikely, however, that the N, bands 
could have been excited by a-particles in view of 
the multiplicity change (X!2: — C*[I) required which 
is more readily caused by electron This 
could possibly be brought about by the fast helium 
ions or even by the fast helium atoms formed in 
equations (2) and (8). However, in view of the 
intensity of the bands, it is more likely that they 
were excited by the energetic electrons (8-rays) 
formed along the «-particle tracks. The absence of 
linea of NI and OI is ‘an indication that the primary 
collisions between a-particles and air molecules occur 
too rapidly to cause dissociation’. The complete 
absence of linea of He I and He 1I indicates that they 
are probably formed in their ground states (2), (8) at 
the ends of their tracks, prior to which (1) they are 
not formed at all. 

This work has been supported by oontraot AF 
19(604)1718 with the Air Foroe Cambridge Research 
Centre. One of us (E.M. R.) hag been 
during the course of this work by a scholarship from 
ihe Ontario Research Foundation. 

R. W. NIcHoLis 
; E. M. Resvas 

Department of Physics, 
University of Western Ontario, 

London, Canada., July 1. 
'Wicholla, B. W., and Pleiter, D., Nature, 178, 1456 (1986). 
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1 Fraser, P. A., Amer. J. Phys., 98, 210 (1054). 
1 Pearse, B. W. B,, and Gerd aA Ge. “The Identification of Mole- 

cular Bpectra", aud pman and Hall, 1080). 

naaa, jore Her, Soo., A, 78, 106 
5; 7180 (1608 
, Nature, 100, 1040 (1984) 
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Study of the Magnetic Leakage Field In 
Cobalt by means of a Divergent Electron 
Beam 


Tus leakage field due to the magnetic domains in 
an unmagnetized single crystal of hexagonal cobalt 
has been shown to produce various effecta on an 
electron beam!. A new method for the study of this 
leakage field using a divergent electron beam has 
been developed recently. The electron beam of a 
conventional electron diffraction apparatus 1s limited 


rude, Gn auch cise Gs aoe 
direction parallel to the orystel edge. This beam 
soans at the level of the specimen a region which is 
extended in a direction parallel to the crystal edge, 
but which is only of the width of the aperture in a 
direction normal to it. The electrons of this beam 
are deflected by the magnetic leakage field existing 
in this region. 

Figs. la-e show the curves obtained by this 
method with a beam of 46-keV. electrons passing at 
distances of 10, 30, 60, 90 and 160u from the prism 
face. The beam forming the centre part of the trace 
is approximately parallel to the hexagonal axis. The 
undistorted trace, obtamed by removing the crystal 
from the beam, has bean taken on the same plate 
for each position of the a . Bimilar curves 
were obtained from the hexagonal face of a cobalt 


The trochoid-like nature of these curves can be 
interpreted in terms of the deflexion of the electrons 
by & periodic magnetic fleld!. Depending on the ratio 
between the magnitude ot the etd suelto domas 
spacing, three types of trochoids can be dist i 
(Figs. l,a—, Fig. 1,0 and Figs. l,d—e, respectively). 

The method deearibed has been applied to the 
study of the variation of the magnetic leakage field 
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170° 0. 


Heating 


240° O. 


240° C. 


170° 0. 


Oooling 





beam, limited by a 
scan 1s sot at an angi 
the fae. 

of 


with temperature. Fig. 2 shows the deflexion curves 
obtained at various temperatures with the divergent 
beam. of 46-keV. electrons passing close to the prism 
face. The primary beam has been adjusted as before 
almost parallel to the hexagonal axis; the soan has, 
however, been arranged so that the region traversed 
forms a small angle with the crystal edge at the level 
of the specimen and grazes the edge at one end of 
the scan. This procedure allows & higher accuracy 

to be obtained in the setting. Tha steady deoroano 
of the magnitude of the leakage fleld with tempera- 
ture is apparent. Ib becomes very small at about 
250° C. and remains so unti 380°C. (the highest 
temperature investigated). The variation of the leak- 
ago field with temperature has been deduced. It 
was also observed (Fig. 2) that the domain spaomgs 
did not change with increasing temperature up to 
240° C. They returned identically from 240° C. down- 
wards after the crystal had been heated to 300° O. 
and oooled again. Using the hexagonal face, the de- 
crease of the magnitude of the leakage fleld with 
temperature was similar. However, m this case 
changes of the domain spacings with increasing tem- 
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perature were obeerved. Furthermore, these were 
not identical after the orystal had been heated to 
800? O. and cooled 

The steady decrease of the magnitude of the leakage . 
fleld is in agreement with the conclusions derived 
from measurements of the anisotropy constants’. 
These show that ab room temperature the 
elis cana des rasy aime ion and tbat 

anisotropy decreases with increasing tempers- 
ture, the oryBtal becoming isotropic at about 250° O. 
Above this temperature the hexagonal axis is the 
SANE noet areal Therefore 
energy required to form ‘domains of closure’ at 
sigs eie P ere M Ce 
rige to a continuous flux circuit inside the crystal, is 
expected to decrease with increasing temperature, 
becoming zero at about 250° O. 

A detailed account of this work will be published 
elsewhere. One of us (E. G.) is indebted to the British. 
Council for a scholarship and grant and to the 
University of Ohile for leave of absence. 


M. BLACKMAN 
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E. GBUNBAUM 
Department of Physica, 
Imperial Oollege of Science and Technology, 
London, 8. W.7. 
June 19. 

1 Blackman, WL, and Grunbeum, H., Waters, 178, 584 (1050); Proc. 

Roy. Boo å, HL, 508 (1957). 
1 Bozorth,. HR. ML, “Ferromagnetism™ (D. Van Nostrand Oo , New 

York, 191. 


Changes in the Structure of Carbon 
during Oxidation 


Ir haa previously been shown that, in the so-called 
amorphous carbons, & part of the carbon is organized 
in small graphite-like layers, and & part is in a form 
go disordered that it gives only a gas-like scattermg 
of X-rays. Furthermore, of the graphite-like layers, 
some: are stacked in &mall parallel groups with & 
characteristic interlayer spacing, while others are 
effectively single!. Since cokes and other commercial 
carbons used in processes involving combustion have 
structures of this type, it is clearly of interest to 
determine which features of the structure of the 
carbon most influence its combustion properties. This 
communication summarizes the preliminary resulta 
of such an investigation. 

The influence, on structure, of various forms of 
controlled partial combustion was studied; the 
structure of the carbons was analysed, by X-ray 
diffraction methods previously described’, before 
oxidation, and then after subsequent removal of 
oya y enr M E 1,000? O. 

ples of carbon containing 2-20 per cent weight 
du wen a qus ey Wee S Cope 
at 300—450? O. for several days or by reacting with 
ozone at room- ture and removing the oxida- 
tion products of low molecular weight by heating 
to 800°O. On heating the solid product under 
vacuum, the oxygen adsorbed was evolved as carbon. 
monoxide and dioxide in ratios and amounts which 
depended only on the temperature of the desorption : 
at 1,000° O. very little oxygen remained. 

X-ray powder-photographs of tbe initial carbon, 
the oxidized carbon, and the final degassed product 
were obtained, using a bent-quart& foousmg mono- 
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Table 1. STRUCTURE OF OXIDIXED POLYYINYLIDENE CHLORIDE OHAR 


No. 4596 








* M 1s the mean number of per parallel group, and is inde- 
pandeas of the Bunber of Dotle eae, 


chromator, & continuously evaeuated cameras, and 
copper Ka and molybdenum Ka radiations. From 
these photographs the proportion of carbon which 
was into graphite-like la khe proportion 
of la aA E aall Ca Quac 


le, Table 1 gives the results for a char 

by Po o O e qs 
at 1,000° O. and oxidized both in oxygen and in 
ozone. 

It is evident that the structural changes which 
result from the bwo methods of oxidation are very 
similar; the oxidized carbon is characterized in each 
case by a disappearance of single layers and by a 
marked increase in the layer . A clearer 
picture of the signifloance of these results is given by 

ing the figures for the ozonired product 
(gm./100 gm. initial carbon) as in Table 2. 


Table 2. SPRUCTURE OF OxONIZED POLYVINYLIDENE CHLORIDE CHAR 


Parallel 





It may be seen fram this thas the most vulnerable 
part of the structure ig that which exists as single 
graphitio layers: the disordered part is lees vulner- 
able but is still more reactive than the parallel groupe, 
the amount of which remains unchanged throughout 
the treatments. 

The apparenb inorease in parallel stacking of the 


charcoals and carbon blacks. To a lesser degree it is 
noticeable also in the oxidation of carbon by nitrous 
oxide at 500° O. and by steam at 900°0. In each 
case the increase in the value of M in the oxidized 
carbons is socompanied by a decrease in the low- 


niirogen-containing carbons prepared by the pyro- 
lysis of melamine-formaldehyde resin. At 500° 0. 
a product is obtained which contains 41-5 per cent 
of nitrogen and has an M-value of 5-5: by heating 
to 1,000? C. for 4 hr. the nitrogen content is reduced 
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to 0-4 per cent and the M-value to approximately 
8-5. I$ is hoped that further measurements on both 
nitrogen- and oxygen-containing carbons will enable 
these effects to be i more fully. 

Ib is significant that the shape of the 110 and 100 
bends remains constans throughout the oxidation 
process, Indicating that the graphite-like layers do 
not change in diameter. This again indicates that 
the combustion process does not consist, as is some- 


inwards. It seems, rather, that there is a tendency 
for the layers either to remain intact or to be wholly 
consumed, isolated layers being particularly gus- 
ceptible to total destruction. 

This work was supported by the National Coal 


J. D. Warr* 
- Roa8ALIND E. FRANKLIN 
Birkbeck Oollege, 
Orystallography Laboratory, 
21 Torrington Square, 
London, W.O.1. 
July 23. 
* Present address: British Coal Ulilizadon Research Associaton, 
Randali Road, Leatherhead, Surrey. 
1 Frankdin, B. H., Acts Orpat., 3, 107 (1060). 


Effect of Nitric Oxide on the Radio- 
sensitivity of Bacteria 


Oxvamw is known to morease the effectiveness of 
X-rays in killing baoteria^? and cels from many 
other organisms’ by a factor of 2 or 3. There have 
been numerous reports of substances which protect 

inst the effects of irradiation under aerobio oon- 
ditions‘, but there does not appear to be any report 
of a substance which, in complete anoxia, raises 
the radiosensitivity of bacteria to the level normally 
agsociated with full aeration. Before giving the evı- 
dence which suggests that nitric oxide may be such & 
substance, we may consider the factors which first 
directed attention to this gas. 

The observed effect of oxygen on radiosensitivity 
implies that ionixing radiation produces lesions in 
the bacteria, some of which are converted to lethal 
injuries only if oxygen is present. It has been postu- 
lated that such a lesion is a radical, probably on a 
carbon atom in one of the molecules which are 
essential to cell survival’. It may be supposed, there- 
fore, that oxygen affects radiosensitivity by virtue 
of its affinity for carbon radicals. Molecular oxygen 
owes its reactivity and ita affinity for free radicals 
to the unusual oon tion of electron spins in the 
outer orbitals. Of sixteen electrons in oxygen, 
fourteen fill the c, (2p) and lower energy orbitals 
which form the almost inert structure of molecular 
nitrogen. The remaining two electrons in molecular 
oxygen are in two r$, (2p) orbitals. There is spectro- 
scopic evidence that these electrons have unpaired 
spins, a finding which explains the paramagnetic 
properties of molecular oxygen’. The two unpaired 
electrons make oxygen a biradical and give it an 
affinity for other radioals’. 

Another paramagnetic molecule which has an 
unpaired electron in the x,(2p) orbital is nitric oxide, 
the most stable molecule with an odd number of 
electrons. Nitric oxide is a stable gas with little 
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Unirradiated control 
20 uM Nitric oxide 


Nitrogen 
041 


001 
0 75 15 22-5 30 
Dose (krad.) 
0 5 10 15 20 
Tim (seo.) 
Dp curves for Aamen, irradiated with 
Mkosi ac Mrope conlaintne O B car dent mien rr oed 
or 0 cent nitrie 
upper line shows the effect of the nitrio oxide mixture on the 
oelis in the absence of any radiation 


tendency to dimerize. It is more soluble than oxygen 
in water and it does not hydrolyse or dissociate to 
any great extent. Nitric oxide shows an affinity 
comparable to that of oxygen, for carbon radicals’. 
It combines readily with oxygen to form nitrogen 
peroxide, which hydrolyses in water to form nino 
acid, so that nitro oxide can be used only in the 
abeence of oxygen. Nitric oxide combines revermbly 
with bsmatin® and cytochrome oxidase’, forming 
compounds ‘similar to those of carbon monoxide. 
That nitric oxide ia not toxic in small amounts is 
shown by tho observation that certain bacteria form 
it in the course of the reduction of nitrites to nitrogen!*. 
It would seem from this list of properties that nitric 
oxide might affect radiosensitivity in much the same 
way that oxygen doa, while at the same time having 
a contrasting action on cell metabolism. 

A preliminary investigation has been made into 
the effects of nitric oxide on the radiosensitivity of 
bacteria which were kept free from oxygen while in 
contact with the gas. The methods used follow those 
of a previous investigation into the effect of oxygen 
on radiosensitivity’. An overnight broth culture of 
Shigella flexneri was washed, resuspended and diluted 
for use in buffered saline. Samples were placed in a 
glass irradiation veesel with a glass filter base, 
through which oxygen-free nitrogen was passed. The 
suspension was vigorously bubbled with nitrogen for 
an initial period of equilibriation, as well as throughout 
the course of the irradiation carried out at 25°C. 
with 250 kV. X-rays filtered with 0-5 mm. aluminium, 
at a dose-rate of 1,500 rads per min. The top of the 
irradiation vessel was closed exoept for & narrow 
capillary outlet, through which the gas escaped. The 
suspension was sampled through the same capillary 
by tilting the vessel. The samples taken before and 
dumng the course of the irradiation were plated out 
on nutrient agar and incubated. The number of 
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bacteria surviving was found from the visible colony 
counts. When required, nitric oxide was mixed with 
oxygen-free nitrogen in amount determined by a 
flow-meter consisting of a glass tube along which a 
mercury pellet was pushed by the gas. When starting 
an experiment, the cell suspension was bubbled with 
nitrogen for a period of at least 5 min. at a flow-rate 
of 5 ml per sec. before admitimg nitric oxide. 
Samples were withdrawn when required and were 
passed from the irradiation veesel into a vial and 
bubbled with nitrogen to remove the nitric oxide 
before there was appreciable to air. In 
addition, control samples were bubbled with nitrio 
oxide for & period comparable with the time of the 
uradistion to test the effect of the gas alone upon 
the survival of the bacteria. 

The resulta are shown in Fig. 1. It was found that 
0-8 per cent of nitric oxide in the gas mixture, which 
gave a concentration of 15 pA, was sufficient to double 
the sensitivity of the bacteria to radiation, while in 
the absence of any irradiation, exposure to nitric 
oxide at a concentration of 20 yM reduced the number 
of survivors by 10 per cent in & comparable time. 
The increase m sensitivity observed with nitric oxide 
is about the same as that observed with oxygen at 
& comparable concentration’. Further experiments 
will be needed to test whether oxygen and nitrio 
oxide are comparable, molecule for molecule, in their. 
effect upon the sensitivity of bacteria and other 
miaro-o 

It is of interest that the bacteria given nitric oxide 
in place of oxygen should show the radiosensitivity 
normally aasocated with aerobic conditions, while 
all aerobio metaboliam has been halted. 


P. HowARD-FLANDHRS* 
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Donner Laboratory, 
University of California, 
Berkeley, 
Calif. 
* On leave of absence from the Hxperimental] Radiopathology 
Research Unit, Hamunergnith Hospital, London, W.12. 
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Delocalization in Hydrogen Bonds 


Ir is well known’ that the proton magnebio 
resonance ‘chemical shift’ of the hydroxyl peak in 
solutions of aloohols depends on concentration, as 
& result of changes in the extent of hydrogen bonding. 

We have now shown that polymeric species con- 
tribute much more towards the shift to low fleld 
which occurs under conditions favourmg hydrogen 
bonding than does the hydrogen-bonded dunner. 
This has been verified (a) by oorrelation of the 
chemical shifts with infra-red data on simple alcohols 
(from which taking account of the different extinction 
coefficient of monomer, dimmer, and polymer, a 
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2 + 53 per oeni 
reasonable estimate of the relative proportions of 
the thrée forms can be made), and (b) in experiments 
with sterically hindered alcohols which oan form only 
Fig. 1 shows for methanol the relation between the 
chemical shift and the percentages of: (a) total 
hydrogen-bonded species, (b) polymers with n> 2; 
and (c) polymer + 32 per cent of the amount of 
dimer. The chemical shifts are expreased as peroen- 
tages of the total shift observed on passing from the 
pure liquid to an infinitely dilute solution containing 
only monomer. Since the pure li still contains 
about 10 per cent of monomer, the cent polymer’ 
Plotted is the percentage of the amount in the pure 
liquid. 


The linear relationship resulting in the last case 
holds reasonably well over the whole range from 
< 0-1 molar, where only the monomer—dimer equili- 
brium is important, up to 2-5 molar solutions, which 
contain polymer. It shows that the 
contribution to the change in chemical shift of aloohol 
molecules in the dimeric form is—per molecule of 
CH,OH: about one-third of the value oon- 
tributed by a&loohol molecules in higher polymerio 

jes. 

We find this relation well borne oub by the examina- 
tion of sterically hindered alcohols such as methyl- 
ethyl-t-butyl carbinol, which, as the infra-red data 
show, can form only domers. (Molecular models show 
that when two molecules are hydrogen-bonded, a 
third cannot get close enough to the hydroxyl group 
to interact.) In spite of the fact that the equilibrium 
constant for the monomer-dimer process is very close 
to that for methanol, the total shift, from pure 
substance to infinite dilution, is only 55 cycles, oom- 
pared with 180 for methanol. The predicted value, 
using the relationship 

shift due to & molecule in dimer 
shift dup: bo- molecule mi polymer, 


is 57 cycles. 


3OH. molecules in 


= 0-32 
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We believe that these large shifta are due to the 
fact that’ a considerable fraction of the polymer 
consists of cyclic species such as: 


Foi 
H H 


ò è 
R Ne” Ne 


and that the effect oan best be described by a ‘circu- 
lating current’ model where a paramagnetic shift 
resulta from the fact that the protons are largely out- 
side the current loop. A simple ocaloulation suggests 
that ahifte of the observed order of magnitude may be 
expected if only a few per cent of a fully delocalized 
6-atom orbital is mixed into the wave function 
representing the twelve electrons involved in the 
hydrogen banding of the cyclic trimer. 

In a recent review? Coulson estimates that the 
delocalization energy in a single O — H...O hydro- 
gen bond is about 8 koal. This means that the overlap 
energy between two oxygens at a distance of 2-7 A, 
making use of the H orbital to some extent, ıs of 
& similar i to the exchange interaction 
between a pair of orbitals on the same oxygen 
atom (Coope, J. R., private communication). This 
poe & situation in which delocalization cannot 

confined to a single O — H...O bond, but must 
embrace all six atoms. Wo thus have a system in 
which current circulation may occur through a 
system of c bonds. This does not occur in the c bond 
system of alicyclic compounds, of course, because of 
the great disparity between the high exchange energy 
in the O-C bond and that between orbitals on the 
game atom. 

In the cyclic trimer, simple molecular orbital theory 
gives a set of nine orbitals, with only twelve electrons 
to be allocated. This allows three empty antibonding 
orbitals, so that the benefits of the bonding delocal- 
ized orbitals are not cancelled out by filled antibonding 
levels. 

We believe that these proton resonance and infra- 
red results provide an experimental demonstration 
of such circulating currenta, and that the magnetic 
behaviour of other hydrogen-bonded substances in 
solution (for example, the cyclic &oetio acid dimer, 
and the non-cyolic dimers formed between chloroform 
and acetone or triethylamine‘) are all consistent with 
our explanation. 

The establishment of delocalization m hydrogen 
bonded systeme has important implications in the 
area of polyelectrolytes, and suggests a mechanism 
whereby energy migration in proteins, or deoxyribo- 
nucleic acid-type molecules, may occur over relatively 
long distances if excitation is brought about at some 
point in the molecule as a result of a chemical process, 
or by irrediation. 

In such a system, ateenuation, because of vibra- 
tional dissipation of energy during transport, can be 
expected to be greater than in a network of conjugated 
double bonds, or other tightly coupled systems (at 
the short-bond turning point of the OH vibration, 
coupling is relatively poor*) However, this feature 
also provides a pousible reason why, although a 
number of 9^ vwo and im vitro suggest 
such delocalization, ib is hard to find olear evidence 
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for it in the ultra-violet absorption spectra since, for 
the short time (^ 10-1 geo.) required for ultra-violet 
absorption, the bonds are effectively localized and 
only delocalized when considered over times > 10-1 
Beo. 
O. Ram 
s T. M. Connon 
Dept. of Chemistry, 

University of British Columbia, 

Vanoouver, 8. 
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Density of Water eee on Wyoming. 
Benton 


AT the presens time, two schools of thought exist 
concerning the density of water adsorbed on olays. 
Hendricks and Jefferson! and Macey" postulated 
structures for this adsorbed water which are lees 
dense than free water; whereas, Williamson‘ and 
Mackenzie’ have argued against these postulates and 
have suggested that the adsorbed water is denser 
than free water. Barshad* has proposed that the 
adsorbed water is closely packed at high states of 


hydration. 

to measure the adsorbed-water density 
have been based on the pycnometer and X-ray 
methods. These methods have given contradictory 
resulta, probably because of the assumptions involved. 

We compressed a olay—water paste between a 
porous filter and a column of mercury and observed, 
simultaneously, by means of capillaries, the change 
in volume of the clay paste and the volume of water 
forced through the filter. From these observations 
we were able to plot the volume of the olay paste 
against the weight of water in the paste. The slope 
of the line at any water content is the reciprocal of 
the water density at that water content. 

By this method we obtained the densities of water 
adsorbed on homoionic Wyoming bentonites saturated 
with either lithium, sodium or potassium ions. We 
found that for each clay the water density decreased 
continuously with ing water content. Ab 
25° O., and & water content of 0-6 gm. of water per 
gees Oe Oy ee oe vici uices 
face area i8 8 x 10* sq. om. per gm. of olay), the 
densities of the water on lithium, sodium 
potassium olays were 0-975, 0-972 and 0-981, re- 
spectively. Thus, the adsorbed water is leas dense 
than free water. 

A detailed account of this research will be pub- 
lished in the Proceedings of the Soil Sotence Sootaty 
of Amertoa. 


i er ete Boo A deti; M.H., Am. Mise, Be 00 
1 Macey, H. EL, Trans. Brit. Cerem. Soc., 1, T3 (1942). 

3 Wiitlamson, W. O., Ressdrok, 1, 368 (1048). 

4 Willtameon, W. O., Trens. Brit. Ceram. Sos., 58, 10 (1951). 

* Maokemnrie, R. O., Oleg Min. Bul., 1, 115 (1050). 

*Barzhad, L, Amer. Mineral, 94, 675 (1040). 
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Secular Changes of the Units and 
Constants of Physics 


GaaHABEZ! has recently proposed a new method for 
determining the velocity of light in terma of a standard 
v re e AM M. 
tion. He expects to reduce his 

ta lee than 1 part ie 108 and suppeta that fi ahould 
then be poemble to obtam evidence about secular 
changes in the velocity of light. Dingle*, on the other 
hand, follows Clemence m arguing that if the unit 
of time is defined in terms of the frequency of some 
atomio transition and that of length in terme of the 
wave-length of an atomio radiation, then the velocity 
of light is implicitly constant, no evidence can be 
obtained of ita changes relative to atomio constants, 
and the science of physios is restricted at its founda- 
tions. The conflict between these two statements 
shows that the ing of such: phrases as 'seoular 
changes m the velocity of light’ needs clarification. 
The measurable quantities of physics are defined 
in terms of & few of therr own class; these latter 
cannot be defined verbally m terms of any other 
entities, but oan only be indicated, that is, defined 
ostensively. Thus, taking length, mass and time 
as basic mechanical quantities, we can only indicate 
“that ia length”, bui we can give velocity the verbal 
definition, “length per unit time". Since we can 
only define the basic quantities ostensively, we have 
to maintain material ions of them on 
which to found a system of units of these basic quant- 
ities, bus once such a system is available, units of 
other quantities can be derived from their verbal 
definitions. 
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All physical measurements depend on comparisons 
of like quantities (in ‘absolute’ measurements the 
quantities compared are arranged to be fundamental 
quantities) and the comparisons are necessarily of 
the quantities at the same instant of time. If one 
wishes to compare A at time t, with B a+ time & i$ is 
necessary to assume that one or other of them has 
not changed between i and #, and if one wishes +o 
compare A at time i, with A at time tẹ it is necessary 
to assume that some other quantity that may be 
compared with A has not changed m the interval. 
In dealing with the material representations of the 
fundamental units, this assumption can be neither 
proved nor disproved by arguments based on other 
measurements, but can only be justifled by arguments 
drawn from our general beliefs about tbe nature of 
physiœ. Thus, in deciding whether to derive the unit 
of time from the period of rotation of the Earth 
about its axis or that of its revolution about the Bun, 
ihe most that measurement can do is to tell us how 
the ratios of these periods to each other and to other 
observable periods have changed: the decision must 
be besed on such theoretical considerations as the 
possible perturbations that may affect the motions 
or, bearing in mind the changes of the ratios of each 
to other periods, that it ıs more probablé that 
one has changed than the other. A like situation 
arises in comparing the period of & certain transition 
of the omsium atom with celestial 

It. is clear, then, that with the fundamental 
quantities we cannot go beyond the material re- 
presentations and that it is meaningless to speak of 
changes in the units. Such questions as whether the 
unit of length bas changed are without meaning. 
within the field of experimental phymes. 
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This is no doubt obviou&, and it 1s equally obvious 
that our ideas about physics are not affected by it. 
But at the same time rb must be realized that the 
question whether the velocity of light has changed is 
also ingleas within the fleld of experimental 
physios. For either the veloorty of hghb is taken as 
& basio quantity, when the question is meanmgless 
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&ocording to the argument above, or else it is measured . 


in terms of other basic quantities such as length and 
time, ın which case we can determine experimentally 
changes ın the velocity of hght as measured in certam 
unita. But then we have no expermental means of 
deciding whether any observed change is in the 
velocity of light or m the material representations of 
the basic unite. 

It does not seam correct, therefore, to say that we 
restriot physios at ita foundations if we represent the 
unite of length and time by atomic quantities m such 
a way that the velocity of light is forced to be 
constant. The restriction is in the nature of the experi- 
mentel method iteelf—in the facta that we oome 
ultimately to the ostenmve definition of certain basio 
quantities and that the comperison of quantities is 
implicitly smmultaneous. 

The choice of basic quantities 18, therefore, easen- 
tially one of convenience—primarily of practical 
convenience, for the basic comparisons should be very 
precise and the material representations readily 
accessible. Subject to these overriding considerations, 
there is much to be said for choosing a system of 
units conformable to the structure of the general 
theoretical framework of physics and in particular 
for choosing a system in which the velocity of light 
is imphoitly constent. 

In one class of quantities, however, secular changes 
do seem to be 1 , namely, non-dimensional 
quantities such as the fine structure constant, and 
theoretical and experimental mvestigations of secular 
ohanges m physical ‘constante’ should be formulated 
in terms of such numbers. 

This communication 1s published with the per- 
miæion of the Director "y the National Physical 
Laboratory. 

A. H. Coox 


Metrology, Divimon, 
National Physical Laboratory, 


Distribution of Strontium-90 in Pond Weed 
and Fish 


THE opportunity recently occurred to investigate 
& few aspects of the distribution of strontium-90 
in a balanced pond, durmg the course of experiments 
on the removal of fission products from E 
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Eig. ?. Allcroautoradiograph of T.8 stem of Myriophyihum 
gpiostum at nods 


water. A derelict filter bed was utilized containing 
1} million gallons of fresh water to which was added 
600 millicuries of strontium-90 in equilibrium with 
yttrium-90. An extensive pure growth of Myrio- 
phylum spicatum was present at the beginning of 
the experiment and large numbers of rudd (Scar- 
dinius erythrophthalmus) were observed. 

Samples of M. spicatum, rudd and water were 
taken at intervals and radioassayed. ‘Results are 
given in Table 1. 

To locate the strontium-90 more accurately auto- 
radiographs were made. The gross autoradiographs 
(Fig. 1) of the dried weed indicated & larger acoum- 
ulation of strontium-90 at the nodes and in the 
inflorescences. rse sections of the stem were 
made after paraffin embedding and microautoradio- 
graphs prepared by Pelo’s technique. 


Table 1. RADIOAMUY OF M. dplostim, S. wytiroplthebnis AMD WATHR EIPRESARD AS ÀIOROOURDIS X 10-4 PER OMX WU Win 


Gut contents 














Fig. 3. 


Microautoradiograph of T.B. gut of Sosréémius erykro- 
phanus 


The nodal sections (Fig. 2) showed that acoumuls- 
tion of s&rontium-00 was limited to crystals (probably 


calotum oxalate) in the cortex, the vascular tissue - 


and the leaf traces. Martin! found an accumulation of 
B&rontium-90 in vascular tissues in beet and, notably, 
in the tertiary vascular tissue. Sections at internodes 
showed strontium-90 in crystals but leas in the stelar 
region. This was in agreament with the gross auto- 
radiographs of the M. spicahwn. 

Mi phbs of various fish tissues were 
made, including gill filaments, skin, flesh, bone and 
gut, and are included in the full report*. A photo- 
graph of the microautoradiograph of the transverse 
section of the ligatured gut is shown in Fig. 8. 
Blackening indicates the presence of sbrontium-90 
on food particles; ita absence from the gub wall is 
in agreement with the radioaemay. 


Acknow. t is made to the Managing 
Director, U. -A., for permission to publish this 
oommunication. 


K. W. E. Brows 
Eruumw E. Forman 
Biological Group, 
Research and Development Branch, 
United Kingdom Atomic Energy Authority, 
Windscale Works, 
Sellafield, Cumberland. 
Oct. 1. 
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Fractionation of Phosphorus Compounds 

in Ossifying Cartilage 

Tss phosphorus compounds of oegifying cartilage 
from the long hones of various young animals have 
been fractionated into two components: (a) 20 per 
cent tri-chloracetic acid-soluble fraction; (6) acid- 
insoluble fraction. 

The animals were injected intraperitoneally with 
phoephorus-32 as orthophosphate. The &oid-insol- 
uble fraction, 20-40 per cent of the 
phosphorus content, had & very low specific activity, 
only 2 per cent of the total phosphorus-32 radioactivity 
of the cartilage was isolated in this fraction. It is 
assumed that the acid-insoluble fraction is protein 


NATURE 


November 30, 1957 


bound, and since it is no longer present in formed bone 
i$ would appear that it is involved in &hb process of 
cartilage formation. The absence of any appreciable 
radioactivity in this fraction, however, would indicate 


that ib plays no significant pert in the caleifying 
mechanism. 


The acid-soluble fraction, which contained 98 per 
cent of the phosphorus-32 activity in cartilage, has 
been. farther fractionated by the use of paper ohroma-.- 


Lutwak-Mann! was unable by conventional means 
to demonstrate the presence of organio ester- 
phate in the acid-soluble extract due to the 
excess of orthophosphate. Albaum!, however, found 
adenosine triphosphate in preosseous tissue, enzymatic- 
ally using & speciflo deaminase/spectrophotometric 
method. The main difficulty in the separation of 
phosphorus compounds by chromatography is the 
inhibitory effect of divalent ions. The effect is not 
go apparent in acid solvente; but it made two- 
dimensional chromatography, _ using an alkaline 
solvent in the second run, Numerous 
solvents were tried, but the best appeared to be tert.- 
butanol (80 o.0.)— water (20 0.0.) — tri-ohloraoetio 
acid (4 gm.). 

The animals are injected with an amount of 
Phospborus-32 (0-33 mo./kilogram) in the form of 
orthophosphate. After 2 hr. the animal is killed, the 
cartilage quickly removed, and oleaned of all bone 
and muscle. The cartilage is placed in liquid nitrogen 
and crushed. The resultant powder is extracted with 
1-5-4-0 mL of 5 per cent trichloracetic acid for 
centrifuged and the supernatant removed. 0-15- 
0-8 mL of this extract is applied to the Whatman 
No. 4 paper, and the chromatogram run in the solvent 
for 40-60 hr. at 13-15° O. using the descending 
chromatographic technique. This allows for the 
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values, that is, the distance travelled with respect to 
orthophosphate, are approximately 0:2, 0-4 and 0-8 
respectively. 

The cartilage extract gives two definite spots. They 
are detected by means of the Hanes and Isherwood’ 
spray for phosphate esters, and the purme compounds 
by the ultra-violet photographic method of Markham 
and Smith‘. 

The largest spot is the orthophosphate from the 
calcified matrix. The other mam spot has been 
identified as adenosine triphosphate by the following 
teats : (a) It runs the same distance as adenosine 

I in varying temperature conditions and | 
is o Ae to ultm-violek Huhi whed photographed. 

On eluting out the spot an absorption peak af 
260 my. is obtained. M (peobábiy ated). (M ie. 
(0) t is 


further compounds are detected in trace amounts 
by the ultra-violet method. They correspond to 
adenosine diphosphate and adenosine monophos- 
phate. No other phosphate compounds could be 
detected. 


The adenosine triphosphate and orthophosphate 
were estimated quantitatively by ashing the corre- 

sponding area of the chromatogram and dissolving 
the ash in the amount of sulphurio acid required for 
the Berenblum and Chain’ method which was used 
in the phosphorus estimations. The radioactivity 
measurements were made in à liquid counter using 
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INOORPORATED IK ‘TRIPHOSPHATE 
CTh ae ae Are eee es Waldmagin 





the above solution before chemical estimations were 
carried oui. 

Using litter-mate puppies and kittens, a serial 
analysis with age gave the following resulta, which 
are expressed graphically m Fig. 1. 

There appears to be a gradual diminution of the 
concentration of adenosine triphosphate with in- 
creased development of the cartilage. During this 
ee ee ee ica ia 

1-1-1-8 was also measured. There was no corre- 
sponding increase m the adenosine or 


V ILS abo Doe aR ee oed 
animals 36-88 mgm. per 100 gm. wet wt. of cartilage 
falling to 20 mgm. per cent in 4-week old kittens. 
This compares favourably with 85 mgm. per cent 
obtained by Albaum!® for rat cartilage. 

This chromatographic method is an improvement 
on that of Albaum* in that actual separation of 


Adenosine triphosphate represented by agm. P/gm. wet wt. 
g . 


3$ 





0 10 30 30 
Age (days) 


Fig. 1. Meere dug cere rete Mr ea Ooneeniradion in 
car illago with age. Ont litters, 1, 2, 3, 4; dog litter, 5 
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certainly not true for other tissues, and the value of 
the terminal group may be considerably higher and 
be comparable to that of the orthophosphate and 
Kruse dien igit papi 
The adenosine concentration in carti- 
lage is about one-tenth that of muscle, but is about the 
game value as liver and kidney, and represents quite 
a rich source of ester-phosphate. Oartier and Picard’ 
have shown, using in vitro techniques, that adenoaine 
te gives rise to much more rapid calciflca- 
tion than other esters. In addition, the pH maximum 
of adenosine triphosphate utilization is much nearer 
the physiological pH than with the other esters. 
Reis* has shown the presence in cartilage of 5-nucleo- 
tidase. This ensyme has a much higher sotivity at 
the physiological pH than alkaline phosphatase. 
Perkins* has demonstrated a high activity of adeno- 


porated phoephorus-32 in adenosine 
a Monde hl a pe eed be T 
in adenosine triphosphate concentration as calcifica- 
tion 
Fuller details of this work will be published else- 
where. This work has been supported by & grant 
from the Medical Research Council. 
R. Q. WurrHHNAD 
S. M. WIDHAN 
Biological Research Unit, 
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Effect of Analogues on the Uptake of Vitamin 
Bi; by the Intact Rat 

Taa normal mechanism of absorption of vitamin B;, 
from the small intestime is & one. In order 
to determine the part played by molecular configura- 
tion we have administered vitamin B,, analogues and 
studied their effect upon the absorption of the vitamin 
red the intact rat. Under these conditions, inhibition 
probably due to competition for absorption or 
possibly to blookage of some part of the absorption 
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mechanism. If no inhibition occurs then we oan 
deduce that the difference in molecular structure has 
rendered the substance incapable’ of participation in 
the absorption system. = 

The analogues available to us were pseudovitamin 
B4, & mixture of the monoethylamides, desdimethyl 
B,, and vitamin B,, lactone (Fig. 1). Pseudovitamin 
i cuui Guenter, oes SP 6 dimethyl- 
benziminarole of the vitamin molecule. The mixture 
of ethylamides consiste of each of the three i isomerio 
monoethylamide derivatives of & single pro 
side-chain. ^ Deedimethyl vitamin B. lbs the the 
methyl groups of the benximinazole moiety. The* 
okote, He formes ort rm M: Ugo 


y 8 —9 

Nv c- 77 CHa CH“ CONH? 
$ 
cH 


1. Vitamin B, lactone, Only ring B is shown, the remainder 
"E cime em HERE e d eo ee n tait 
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Young adult rata which received neither food nor 
drink for 16 hr. were given 1-5 ml. of a solution con- 
taining either 15 myugm. of radioactive vitamin B,, 
alone or together with 1,500 mygm. of an 
5 hr. later each animal was Killed by a blow on 
and the liver were removed. The liver was weighed, 
and the three were separately dissolved in 
sulphuric acid’. The final volume of each solution 
was made up to 200 ml. with water, and the radio- 
activity determined in a scintillation counter con- 
` taining & sodium iodide crystal of 2-in. diameter and 
1 in. long, a re-entrant container and lead i 
at least 34 in. thick". By comparison with the redio- 
activity of a standard radioactive vitamin B,, solu- 
tion the counts were converted to absolute amounts. 

The resulta are shown in Table 1. The total uptake 
of the vitamin was determined by subtracting the 


amount in the stomach and intestine from the dose ` 


administered. The stomach content was always low. 
The liver uptake is expressed as pygm./gm. wet 
weight of liver. 

The radioactivity of the liver was & measure of 
uptake of the vitamin, and in all cases this measure- 





a~I~pean 


o | AION] Copradawy 
B8ASEE| | 
X360 








5 





Eg aem 


pouce 


By. Bj lactone 


m 
ao 





acl a 








2 
5 
6 
6 
2 
0 
0 
2 
0 
5 
8 


aa} mol dala 


ad 
RE] ob 








NATURE 


November 30, 1957 


diui a ae ccc et gach ast 
measurements. 

^. Pseudovitamin Bı, did not inhibit the uptake of 
the vitamin. Evidently the benziminazole moiety 
ie T d odd etie i de 

Deedimethyl B,, did compete with the 
ann. and i$ must therefore be the benziminazole 
ring itself which is 

If the acetamide side-chain of ring B is altered 
as in the lactone then the substance does not inhibit 
vitamin uptake. The mixture 6f monoethylamidos 
interfered with uptake; in this case the acetamide 
side-cham on ring B is undisturbed. 

From this evidence we can conclude that for 
absorption by the vitamjn B,, system im the small 
intestine the benziminaszole moiety of the ‘nucleotide’ 
portion of the molecule must be mtact, although not 
necessarily methylated. A major alteration in the 
acetamide gside-cham of ring B resultas in a loss of 
competitive aotiviby. 

Although we were using & hundred times the 
concentration of analogue to vitamin, in those 
instances in which the uptake was inhibited the 
absorption of the vitamin was diminished to approx- ` 
imately one-tenth. It seems reasonable to conclude 
that even where the can take part in the 
absorption system the latter is still more specific for 
vitamin B,, than for the analogue. 

We wish to thank Dr. J. J. Pfiffner for the peeudo- 
vitamin B,, and Dr. E. Lester Smith for the other 
analogues as well as the radioactive vitamin. 

A. L. LATNHR 
LAURHAN Rare 
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Department of Pathology, 
Royal Victoria Infirmary, 
Newoastle upon Tyne, 1. 
July 18. . 
Pe Sra H- O. Bhen. B- One an DRapio, W.: B. Proc; Sod: Bag: Biot: 
Mod., 94, £23 (1967) 


* Clayton, 0. G., Nature, 17, 829 (1967). 


A Plain-muscie Stimulant in the Menstruum 


Durma menstruation, the myometrium actively 
expels the disintegrating endometrium, sometimes 
forcibly enough to cause dysmenorrhma!; the 
gastro-intestinal motility is moreased? ; if the subject 
is lactating, her breast-fed baby may suffer from 
mild diarrhee?; and attacks of asthma are said to 
be commoner during the menstrual than during 
other phases. - 

These facts accord with the idea that the menstrual 
endometrium releases into the circulating blood some 
substance whioh increases the activity of 
plam muscle. With this m mind, Sieburg and 
Patxschke* examined sweat secreted at different 
Phases of the cyole, and they concluded that the 
increase in the tone of the rabbit intestine caused 
especially by menstrual sweat was due to choline 
or to some similar substance. Whereas the exper- 
ments to be described do not rule out the possibility 
that the menstrual endometrium may produce 
choline, they suggest that ib forms another active 
substance which is likely to be a lipoid-soluble acid. 

If the theory outlmed is correct, it should be 
Possible to recover the active substance from the 
menstruum, and this has been done as folows. The 
subjects were several healthy medical students who, 
under the direction of a woman colleague were pro- 
vided with vessels containing a 50 per cent acetone— 
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water mixture into which they put the usual perineal 
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or vaginal dressings immediately they were discarded. , 


The 50 per cent acetone extract was evaporated to 
dryneas and then taken up m pure acetone or chloro- 
form; thrs was added to Ringer’s solution, the 
organic solvent evaporated off, and the pH, which 
"as usually about 5, adjusted to 7-4 with sodium 
hydroxide. Control extracte of unused dressings were 
also made, and were found to have no effect. 

The menstrual extracta showed two kinds of effect 
on plain muscle. One was a direct stimulation, shown 
by a slow increase in tone and in the amplitude of 
any spontaneous contractions. This waa repeetedly 
demonstrated on the gumea pig ileum, the rabbit 
small mtestme and uterus and the rat colon. Oontrary 
to the findings of Sieburg and Pataschke', this effect 
was not abolished by atropine (10-* or 10-* gm./m1), 
although. with this treatment the preparations became 
generally leas sensitive to the menstrual extracts 
as wel as to histamine and hydroxytryptamine. 
Mepyramine and lysergic acid (10-* gm.fml.) also 
failed to abolish the response.  , 

The other effect of the menstrual extracts was to 
potentiate the action of certain other plain-muscle 
stimulants. Amounts of the extracts too small to 
cause more than a very slight contraction of the 
gumea pig ileum nevertheless, after bemg in the 
organ bath for 1-3 min., greatly mcreased the response 
to either aoetylcholine or to histamme. The potentia- 
tion rapidly disappeared when the extract was washed 
out. The contractile response of the rat vas deferens 
to adrenaline was similarly potentiated ; so also waa 
that of the guinea pig seminal vesicle. In neither of 
these latter cases did the extracts alone cause any 
contraction. Macht and Davis* described a similar 
affect of ‘mentoxin’ on the rat vas deferens, and von 
Euler’ & somewhat similar effect of prostaglandm on 
the guinea pig semimal vemole. 

The pharmacological and solubility properties of 
the active substance, so far as they have been studied, 
indicate that i$ is & lipoid-eoluble acid of the general 
type reviewed by Vogt*. Ita physiological signifloance 
18 & matter for conjecture, but 1b) provides a possible 
explanation of the facta described in the opening 
paragraph. 

These were communicated orally to the 
Physiological Socety at Oxford on July 19-20. 


V. R. PILES 
Department of Physiology, 
The University, Sheffield. 
1 8mith, G. V., In Williams, R. H. (edit.), “Textbook of Endoorin- 
* 887, tnd edit. (W. B. Saunders Oo., New York and London: 


1 è 
*Foohem, K , Aledtrimieche Xlimu, 2028 (1955). 


* Monarieff, A., and Thompson, W. A. B., “Child Health", 218, ind 
edit, (Eyre and Bpot , London, 1058). 
* Uibaah, H., and GottHeb, P. AL, “ , Snd edit. (Heinemann, 


London, 1946). 
‘Sieburg, H, and Patsschko, W., Z. Ges. Map. Aled , 36, 534 (1023). 
‘Machi, D. L, and Davis, M. E, J. Comp. Psyohol., 18, 118 (1084), 
Von Huler, U. B., J. Physiol., 88, 213 (1986). 
* Vogt, W., Natwre, 179, 800 (1087). 


Brie Hr te Acid Content of the 
Nucleus of Liver Cells after Partial 
Hepatectomy 

MoprricatTrons in the deoxyribonucleic acid con- 
tent of the nucleus of liver cells after partial hepa- 
tectomy were recently described m the rat! and the 
guinea pig*. -We tried to observe this 
in the mouse. Hepatectomy was performed in fifteen 
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Fig. 1. Histograms of the deoxyribonucleic acid oontent of the 
molat df Ilroroallsin a ooniol and 9; 4 and 0: days afkor parta) 


mean 6 acid contents of 
manleer olana ate Ouid by Min arrows and e 
uni 


arbitrary 


specimens. Nearly one-fifth of the gland was removed 
by cautery. Three groups of 5 animals each were 
killed respectively 3, 4 and 9 days after intervention. 
Traces of neither infection nor haemorrhage were 
present. Fragmenta of the operated livers and of 
4 control livers were fixed in a mixture of 80 parts of 
aloohol 96 per cant, 15 perta of formalin, 5 parta of 
acetic acid, dehydrated and embedded under stnoily 
standardized conditions. Sections of the different 
livers were placed on the same slide, to assure an 
identical Feulgen-reaction. In each of the 10y-thiok 
sections, the deoxyribonucleic acid content of 200 
nuclei was determined tn situ by means of L. Lison’s 
histophotometrical method’. 

In Fig. 1 are represented the histograms of the 
resulta obtained for one typical liver of each group 
(in the other hver le results were found). 
In the control the well-known nuoclear-claases of 
mouse-lrver were found—a diploid and a tetraploid 
class and some sporadio octoploid nuole. In the 
treated livers the relative number of the nuclei of the 
diploid class decreases in favour of the tetraploid 
class, while the mean value of deoxymbonucleic acid 
content of the remaming diploid nuclei increases 
progressively. The mean value of the tetraploid 
elements remains unchanged ; 9 days after interven- 
tion there is a complete fusion of the two olassca 
around the tetraploid mean value. The small number 
of octoploid nucle: does not vary. 

After partial hepatectomy in mice, a precocious 
and progressive morease of the deoxyribonucleio 
acid content of the diploid liver cell nuclei occurs. 
Those nuclei form finally with the originally tetra- 
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ploid elements a homogeneous population as to 
their deoxyribonucleic acid content. ~ 
This work was aided by a grant of the Belgium 
F.N.R.8. ; 
R. Laquaaarkaa 


Belgian Centre of Growth and Differentiation, 
Department of Human and Comparative Anatomy, 
University of Ghent. 


1 Gerszell, G., Arok. Biol, 68, 1 (1957). 
* Laquerriare, R., O.R. Soc. Biol. (in the press) 
*Ideon, L., Acts Anat., 10, 883 (1950). 


- 3,4-Dihydroxyphenylalanine and 5-Hydroxy- 
prota as Reserpine PETERR fee 


Taa depletion by reserpine of storage in the body 
of 5-hydroxytryptamine (‘Serotonin’) and of the 
catechol amines is now well established**. In 
reserpinized animals the peripheral part of the 
adrenergic system does not function owing to lack of 
the transmitter*. This is presumably true also of 
the central part of the adrenergic system. However, 
ib remains to be proved to what extent the central 
action of reserpine may be attributed to changes in 
brain catechol amines and/or 5-hydroxytryptamine. 

If lack of amines were responsible for the central 
action of reserpme, administration of the amines in 
question should counteract these effects, provided 
that the amines were capable of entering the brain. 
However, 5-hydroxytryptamine has been shown not 
to.penetrate the blood-brain barrier readily‘, and 


of 5-hydroxytrypto l 

in the level of 5-hydroxytryptemine in brain as well 
as by central excitation’. Preliminary experimenta 
in this laboratory have shown that in this respect 
3,4-dihydroxyphenylalanine, which is the precursor 
of the catechol amines (dopamine, noradrenaline, 
and adrenaline), behaves similarly. 

i i8 were ormed on mice (males 
weighing about 10 gm.), which received an intra- 
peritoneal injection of reserpine (20-40 mgm. 
per kgm.) After about 16 hr., when the animals 
were markedly tranquillieed and showed complete 
ptosis of the eyelid, 5-hydroxytryptophan, 3,4-dihy. 
droxyphenylalanine, or a mixture of both amino-acids 
(in the p1-form throughout) were injected intraperi- 
toneally. au ucl cadis ai psu, cud 
5-bydroxytryptophan was uns . antagonize the 
ee action of reserpine: ptosis persisted. 
On the other hand, the response to 3,4-dihydrory- 
phenylalanine was dramatic. Within 15-30 mm. 
after a dose of 500-1,000 mgm. per kgm. the animals 
resumed almost normal behaviour or even ome 

of o ivity, and ptosis disappeared. 

Eo aid nos ee io lorc dian an ties dfe 
which the animals gradually returned to the same 
condition as before the mjection of 3,4-dihydroxy- 
phenylalanine. Although 5-hydroxytryptophan given 
alone had no effect, a mixture of equal amounts of 
5-hydroxytryptophan and 8,4-dihydroxyphenylala- 
nine 250-500 mgm. per kgm.) produced & more 
complete and longer-lasting counteraction of the 
reserpine effect than did the same dose of 3,4-dihy- 
droxyphenylalanine alone. 
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A dramatic effect of 8,4-dihydroxyphenylalanine 
(200 .mgm. per kgm. intravenously) was observed also 
in rebbita which had received reserpine in a dose 
of 5 mgm. per kgm. intravenously 4 hr. earlier. 
Within 10-15 min. after the injection of 3,4-dihy- 
‘droxyphenylalanme the tranquillization as well aa 
ptosis and meiosis caused by reserpine had disa 
completely. If the animal had received iproniazid 
(100 mgm. per kgm. mtravenously) about 2 hr. 
before the 3,4-dihydroxyphenylalanine, the dose of 
the latter required to antagonize the affect of reserpine 
was markedly reduced. This supports the assumption 
that the effect of 8,4-dihydroxyphenylalanine was 
due to an amine formed from it. (The iproniarid, 

reserpine 
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when administered about two hours after the i 
as in these experiments, did not per se counteract the 
tranquilizing effect of reserpine.) In normal rabbits 
8,4-dihydroxyphen; ine caused central stimula- 
tion, which was likewise markedly potentiated by 
iproniazid pretreatment. 
A fall account of these experiments will be published 
elsewhere. 
ARVID ÜARLBBON 
Marerr LrwDQvisr 
f Tog MAGXUBBON 
Department of Pharmacology, 
University of Lund, 
Lund. 


June 19. 


1Bhore, P. A., Pletsoher, A., Tom! BA. G., A, Kuntz- 
man, i. end Brodie’ B. B, dme m Acad Sol, 86, 600 (1957). 
À., Rosengren, A and Nilsson, J., Internat. 
Symp. on Psychotropic Drugs, May 0-11, 1987 (In ths proms). 
* Shore, P. A, and Brodi B. B., Internets. Symp. Psyohotroplo 
Drugs, May 9-11, 1957 (in the press). l5: 


* Udenfriend, 8., Welsbach, H., and Bogüanski, D. F., Ama. N.Y. 
Acad, Soi, 86, 603 (1957). SS 


Anti rtensive Activity of Hexahydro- 


Azep:neproplonamidoxime 


HExAHYDRO-l-AENPINHPROPIONAMIDOXIMNM dihy- 
droehloride (I), designated as SU-4029, haa been 
studied for ite effect on the cardiovascular system of 
the dog. 


OH 
Sono, -3HCl (1) 
NNa, 


A aingle intravenous dose of 30 mgm./kgm. of this 
compound lowered the arterial pressure of neurogenio 
and renal h; ive dogs while not notably 
affecting the blood pressure of normotensive dogs. 
However, in normotensive animals 30 mgm./kgm. of 
SU-4029 given intravenously eliminated the severe 
hypertension elicited by high doses of amphetamine 
and ephedrine and also markedly antagonized carotid 
occlusion reflex pressor responses. These antihyper- 
tensive effects were slow in onset and lasted for 
approximately two to six weeks following single 
injection. SU-4029 was orally active and had a 
cumulative action when grven in small daily doses. 

To prepare the compound, hexahydroazepine was 
cyanoethylated and gave hexahydro-l-axepmepro- 
pionitrile’, b.p. 121-128*/14 mm.; n'? 14710 
(found: O, 70-82; H, 10-52; N, 18-58 per cent. 
OHN, requires: C, 71:11; H, 10-61; N, 18-48 
per cent). Treatment of this nitrile with hydroxyl- 
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amine in ethanol yielded the desired amidoxime which 
could be converted to the dihydrochloride salt; with 
ethanolic hydrogen chloride ; recrystallixation from 
ethanol gave material that melted with deco 
lage A O, 42-01; H, 8:48; N, 16-22; 
Ou O,H,N,0. 2HOl requires : 
Oe Hr 30; toad: Cl, 27-49 per cent). 
umerous structurally related compounds have 
been pespered and activity 
investigated. ied of the aie seen abd n. 
sizo usually resulted in diminution .of the afore- 
mentioned antihypertensive properties. 


SU-4029 is at being 
tho results as well as cherniosl and pharmacological 


Bs se vg at es o; by 
Se ows T. rend Walp, A L, BrE J: Pharmac, 8, 


Oligosaccharides of Human Milk 


Tum presence of fucose ag & constituent sugar in 
oligosaccharides obteined from human milk was 
reported by Kubn! in 1952. Since that time Kuhn 
and his associates have characterized four oligosec- 
charides from this source, in all of which fucose is 
found: a trisaccharide, fucogido-lactose ; m 
saccharides referred to as lacbo-N-fucopentaoees I 
and IL, and a hexassccharide, laoto-N-difuoohexaose ; 
the last three are derivatives of a common, fucose- 


There seams little doubt that these compounds 
isolated by Montreuil are in many cases identical 
with the series of compounds which we have ourselves 
obtained from human milk samples by rather different 
fractionation However, our agreement 
with this author does not always extend to his 
estimates of the molecular proportions of the various 
hexose units in his original compounds, and we give 
in Table 1 a summary of our own resulte, based on 
a study of the relationships existing between these 
oligosaccharides such as can be shown by their 
hydrolysis under very mild conditions. By oorrelai- 
ing these resulte with analyses given by a modification 
of the method of Dische and Shettles for fucose‘, 
designed to give a simnlteneous estimation and char- 
acterization of the non-fucose ‘core’ of the molecule 
m addition to & simple fucose we are able 
to suggest the probable identity of this range of 
compounds. 

The substances analysed here &ocount almost 
quantitgtively for the total fucose in the original un- 
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fractionated milk samples, and it would therefore 
‘appear that all the fucose oligosaccharides of human 
milk, with the exception of fucosido-lactose and 
possibly the compound, or compounds, in fraction 4 
(see Table 1), may be regarded as derivatives of 
lacto-N-tetr&oge or of a di- or tri- polymer of this 
compound. We may edd thas so far we have identi- 
fled only one mono-fuco-lacto-N-tetraose (of. ref. 2) and 
only one fucosido-lactose (af. ref. 3), and also that tri- 
lacto-N-te&raome, which might be expected bo occur 
as a member of our series, has not yet been observed 
puepu on ahrotditograne; is Mie De 
product of the mild hydrolysis of 
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Use of Goose Cells in Hamagglutination 
Tests with Arthropod-borne Viruses 


HAMAGGLUTINATION studies with arthropod-borne 
viruses are normally carried out using red blood 
cells from one-day-old chicks, although oells from 
mature pigeons have been used in the case of Murray 
Valley encephalitis virust. An observation made in 
the West African Council for Medical Research 
Laboratories in Lagos that cells from mature ducks 
were aggintinated by a yellow fever antigen led to 
a study of readily available domestio birds. Cells 
from Muscovy ducks (Catrina maschatat), from a local 
(Badagri) variety of the domestic duck (Anas boscas) 
and from Chinese geege (Cygnopsts oygnoides) were 
compared with cells from one-day-old chicks against 
yellow fever, Uganda S, Zika and West Nile antigens. 
Gooee cells gave titres which were at least as high as 
those obtained with chick cells, and usually higher, and 
the setélmg patterns were consistently sharp and cas) 
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e Hancieanusreation Í OF OF VAMOUS J ANDGENSTMTED qy oundation Virus Lab sisi New York, for their 


n : = - * interest ånd encouragement; also, Dr. J. Casals and 















Group| Antigen | Titre pH Te 35 | Tiere the D. HR. eet m Ni work provided many of 
: "E T J. S. PogrTERFINLD 
A VAE -vids = 
RBA. ^ $100 i2 4 = 2$ M0 ftional Institute for Medical Research, 
W.H.B.. 3,200 64 37 6,400. The 
` Sindbis? -43200 62 37 | 6,400 vs 
s hikaia 800 62 387 1,600 
Forest -3,200 64 87 6,400 W.T. 
Mayaro 100 -6 2- ?2 200 ws SE ej. dier Hb 
B | Yellow tovsr, | Lo os s | 1 T SOR J: Trane’. dere snes U, 19, 319 (1987) 
Yellow fever, | : ` "f 
(Ehe [8H Bu 
rypt 101 009 70 B $400 es m Coagulant Action of Proteolytic Enzymes 
Trimdad 1781 800 $4 2 1,000 $4 a Eagle and Harris! demonstrated that the coagulant 
y oean M e. m actions of papain and trypsin differ. Trypsin aote 
e An. 15 Not tested 80 63 31 iba erige directly. "he throw Like 
7 AR. 17 80 6-0 z 100 6-0 3 m action 
1 - of papain on fibrinogen has been ascribed to ite 
_ | Others ui 1,600 62 2 3,200 02 N proteolytio property®?. Light-scabbering studies on 
Eoi Rm '80 62 37 100 66 37 the papain—fibrinogen reaction‘ have shown that the 
Pug sik > won m ae extent of polymerization of fibrmogen is roughly of 
the same order as in the thrombin—filbrnogen reaction. 





. ; Although Sherry e£ al include ficm im a list of 
N = &ubstanoes produomg coagulation of fibrinogen, cere- 
to read. Duok oells, although agglutinated, gave ful search of the literature fails to reveal any other 
lower titres and showed a tendency to spontaneous reference to the coagulant action of this enzyme. 
agglutination in controls. Goose cells were thereafter Two specimens of crude floin powder were tested 
used as à routine in the Lagos laboratory, and against human plasma and purifled human and bovine 
experience over more than @ year has shown. them flbrinogen. Typical rosalie with haman fibtinogen 
to be highly satisfactory in hæmagglutination and may be seen in Table 1. Both ficin preparations 
hamagglutination-inhibition tests with the antigens proved to be approximately equally potent. At a 
already mentioned, and in addition with antigens concentration of 1 mgm.[mLl they were actively 
. prepared against Semliki forest, Ilheus and the  flbrinogenolytio ; at lower concentrations they caused 
* Trinidad 1751 strain of dengue virus. Details of this coagulation of the fibrinogen. Similar results were 
work will be published elsewhere. obtained with plasma &nd bovine fibrinogen. 
] While on & visit to the Rockefeller Foundation 
.':4 Vins Laboratories m New York, it became possible 
* 's to confirm and extend these observations. Antigens 
nee activity against one-day-old chick ocells 
were tested against cells obtamed from mature _ 
Toulouse geese (Anser cinereus, the common white 
domestio goose). Where comparative tests were 
carried out, titres with goose cells were as & rule one 
dilution higher than with chick cells (see Table 1). 
The pH range over which agglutination occurred 
was frequently broader with goose cells, and the 
tests were generally sharper and easier to read. 
Haemolysia, a common finding with group A antigens, 
was leas marked with goose celle, winch appeared io Tha kaman Ai 
be generally more stable than one-day-old chick cells. method ‘Mores Ral 
Bo far, no antigen which is active agaist chick Re nee p i ron y Pim Wi Mori. Ducks. 


cells has been found to be inactive agamsb goose 

cells. Tho increased sensitivity of goose ocells may These findings confirm the assertion of Sherry e al. 
be valuable when antigens of low titre are being that ficin possesses & thrombin-like action. Using 
examined. The practical convenience of bleeding mixtures containing purifled prothrombin, purified’ 
mature geese from a wing vein as compared with Factor V, calcium, and ficin at various concentra. 
the bleedmg of one-day-old chicks need scarcely be tions, careful search was made for any evidence of 
streased. Tho only disadvantage so far encountered activation of prothrombin. At certain concentrations 
has been the finding that naturally ooourring of enzyme, prothrombin was rapidly destroyed, but 
agglutinins for goose oells in human and animal sera no evidence of thrombin formation was obtained. 
are somewhat more common than are agglutinins for Exactly similar resulte were obtemed with papain, ` 
chiok cells in the same sera. However, a simple confirming the work of Eagle and Harris. 
absorption with normal goose oells readily removes Eagle’ also noted that certain proteolytic snake 
this difficulty, and has been adopted as & routine in venoms which coagulated fibrinogen directly (Both- 
the preparation of sera for inhibition teste. rops, Crotalus species) were not inhibited by the 
I thank Dr. F. N. Macnamara, director of she West powerfully antithrombio plaama of an anaphylactic- 
African Council for Medical Research Laboratories, ally shocked dog. This was also true of papam. In 
Lagos, and Dr. M. Theiler, director of the Rockefeller view of the subsequent discovery that the anti- 


* For details of these viruses, ste Casals (ref. 2) 


Table 1. COAGULATION oF HUMAN FISRINOGER BY FIOIW 
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thrombic material appearing in anaphylaotio shock 


was heparin’, direct determination of the effect of- 


on thrombin, papain and 
ficin is shown in Eig. 1. Ab a heparin level of 0-1 
unit/ml., plasma was incoagulable by thrombin. On 
the other hand, both papain and ficin were noi 
inhibited by heparin. The alight prolongation of 
clotting time at very high heparin levels was probably 
due to the acid nature of heparin. 

Eagle and Harris! noted that thé clot produced 
by papain was softer than a normal clot. However, 
it has been stated that a papain-produced olot is 
simular to a normal clot when viewed by dark-field 
microscopy" or electron mi 

Present findings indicate that clots produced by 
pepain and ficin are quite distinct from clots produced, 
by the normal thrombio mechanism. If plasma or 
flbrinogen is olotted by papain or floin without 
manipulating the tube, a bulky olot grossly similar 
to a normal one forms. However, the tensile strength 
of this coagulum is considerably lower than. the 
normal. If the tube containmg the clotting mixture 


was found that the enryme-produced olote were 
relatively deficient in fibrin strands. Those that did 
&ppear were small and late m development. The 
highly organized network characteristic of a normal 
ooagulum ‘was absent i the enryme-produoed clots. 

a ee ee a 
towards heparin between normal and 
prodtoed clots suggest that, though similar in general 

the coagulant action of proteolytic enzymes 

does not exactly correspond to that of thrombin. 
Papain and floin have much broader specificities for 
synthekio substrates and native proteins than 
thrombin®*-*; perhaps they attack tho i 
molecule at different sites than thrombin and produce 
& somewhat different fibrin. 
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Reasoning from differgjoos in solubility between 
E pa E Janszky™ has also 
yon. that coagulation produced by proteolytic 

Mute d nei identical with that produced by 
© tiitombin, Xa 


iN HrgRBHRT M: RUSMAN 


a ae Run: Fellow in Cancer Research) 
^- Dept: of Pathology logy), : 
Postgraduate Medical Sehool, 


Univa of London, London, W.12. 
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Structure of a New Pyridine Nucleotide 
isolated from Penicilllum chrysogenum 


Iw the course of a study of the acid-soluble 
nucleotides ocourring in the mycelium of Penicillium 
chrysogenum! we isolated & compound having a 
typical adenosine ultra-violet spectrum, and showing 
the appearance of a peak at 315 mu on addition of 
potesaium cyanide. This compound could be dis- 
tinguished from diphosphopyridine nucleotide and 
triphosphopyridine nucleotide not only by ite in- 
ability to ach as a coenzyme for aloohol dehydro- 
genase and for ghucose-6-phosphate dehydrogenase 
but also by the fact that it was eluted by formic 
acid from a 'Dowex-l' (formate) column behind 
diphosphopyridine nucleotide and before triphospho- 
pyridine nucleotide. 

Chemical and enzymic degradations of the above 
nucleotide have yielded resulta which provide strong 
evidence to indicate that it is the niootinio acid 
analogue of diphosphopyridine nucleotide. Treat- 
ment of the d with 0-1 M hydrochloric acid 
(2-5 hr. at 100? O.) resulted in the liberation of nico- 
tinio acid, adenine and ribose-5-phosphate, whereas 
in the same experimental conditions not a trace of 
nicotinic acid was formed from diphosphopyndine 
nucleotide. On incubation with beef-spleen diphos- 
p nucleotidase!, nicotinic acid and adeno- 

were produced, as compared 
with diphosphopyridine nucleotide which liberated 
niootinamide and adenosine diphosphate—ribose. 
Using the molar extinction coefficient reported for 
diphosphopyridine nucleotide* the following molar 
ratios of adenine, nicotinic acid, pantose and phos- 
phate were found : 1-00 : 0-85 : 1-92 : 2-09, which are 
In good agreement with the caloulated figures of 
1-00 : 1-00 : 2-00 : 2-00. 

Conclusive proof for the structure of the pyridine 
nucleotide isolated from P. chrysogenum was provided 
by ite identity with the nicotinic acid analogue of 
diphosphopyridine nucleotide prepared unambigu- 
ously from diphosphopyridme nucleotide and nico- 
tinio acid by an exchange reaction catalysed by beef- 
spleen diphosphopyridine nucleotidase. This tps of 
enzymic redotion has been utilized for the synthesis 
of several diphosphopyridine nucleotide analogues 
substituted in the pyridine moity by pyridine 
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of the analogue are caloulated 
1n $0 per ceni (v/v) ethanol. 


nucleotide (DPN) are taken 


derivatives other than niootinamide**. Anion ex- 
change chromatography (‘Dowex-1’ formate, gradient 
elution with formic acid*) of the products obtained 
after incubation of di idine nucleotide and 
nicotinio acid with beef-spleen 
four peaks. Theee 
pounds, listed in the order they dian dnhaspné 
column : nicotinamide, nicotinic 
pyridine nucleotide, the new analogue of TEESE 
pyridine nucleotide, and adenosme diphosphate- 
ribose. The analogue was eluted from the resin in 
the game position as the product isolated from the 
mould: furthermore the two compounds were 
indistinguishable by paper chromatography (two 
different solvents) and by paper electrophoresis at 
pH 6, and had identical spectral properties. The 
chromatographic, electrophoretic and spectral ip in abd 
porties of the new pyridine nucleotide and of dip 
phopyridine nucleotide are reported in Table 1. ` 

The presence of a carboxyl group in the mole- 
cule of the new pyridine nucleotide increases the 
negative charge of the molecule, as reflected in the 
electrophoretic mobility of the compound, which is 
1-5 times that of diphosphopyridine nucleotide, and 
in the previously mentioned behaviour in anion- 
exchange chromatography. The carboxyl group is 
probably responsible also for the decreased reactivity 
of the new compound with cyanide: in fact the rate 
of the reaction with cyanide was quite slow in aqueous 
solution, whereas in 80 per cent ethanol the peak a$ 
316 mp appeared very rapidly. In this respect it is 
interesting to note that N'-methyl-niootinio acid 
(trigonellin) does not react with aqueous cyanide* bui 
wil reaot in alooholio solution’, in cqntrast to N'- 
methyl-niootinamide, which reacts with aqueous 
cyanide’. These two model substances are structur- 
ally interrelated in the same way as diphosphopyridine 
nucleotide and its niootinio acid analogue. 

At present no data are available on the biological 
significance of the new pyridine nucleotide. We are 
now investigating its poasible role as an intermediate 


showed. 
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in syntheam of diphoephopyridine nucleotide from 
nieotinio acid by human erythrocytes. Recently, 
Preis and Handler’ have suggested that in this 
process “‘amidation may occur after nicotinic acid is 
converted to some unknown nucleotide derivative". 

We thank Prof. E. B. Chain for his interest in this 
investigation. 

Note added tn proof. We have now isolated from 
human incubated with nicotinic acid a 
compound identical with the new pyridine nucleotide 
from P. chrysogenum!*. This shows that one of the 
intermediates (‘compound II’) found by Preise and 
Handler in the synthesis of diphosphopyridine nucleo- 
tide from nicotinic acid in human erythrocytes" is, 
in fact, the nicotinio acid analogue of diphosphopyri- 
dine nucleotide, that is, deaamido-diphosphopyridine 
nucleotide, aa they suggested. 
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Funglstatic Ac o some Hydroxamic 


Ir was found by two of us! that salicyIhydroxamio 
&oid completely inhibits growth of some pathogenic 
fungi ( echoenlein$$, T. gypeeum, T. 
rubrum, T. violacewm) in vitro at a concentration of 
0-025-0-1 per cant (0-25-10 mgm. per 1 ml). A 
similar effect was produced by benzohydroxamio acid 
and 2-hydroxy-3-naphthydroxamic acid*. It was 

i to find that 5-bromosalicyIhydroxamio 
acid (‘T 40°)’ (which has now found olinioal application 
in Poland as an auxiliary remedy in treating tuber- 
culosis in addition to 'INH'*) possesses a very low 
fungistatio activity. 

Salicylhydroxamic acid, which formerly was found 
to be of low toxicity’, was oli examined at 
the Municipal Hospital No. 1 in Poznan. From the 
beginning of 1956 to the middle of 1057 twenty-one 
oases of trichophytiasis and one case of epidermo- 
phytiasis were examined. Salicylhydroxamic acid 
was given per os during 10 days in doses 1 gm. and 


of blood and urine of petiente did not show any 
unfavourable effect due to the treatment. Salicyl- 
hydroxamio acid might therefore be a possible 
remedy oe diseases, produced by pathogenic 
fungi . n of clinical experimente 
anA by ono of 2a A.) elsewhere. 
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Another line of research consisted in preparing a 


number of derivatives of phenoxyacethydroxamic 
acid and determining their fungistatic activity against 
Fusarium culmorum, Alternaria solani and Rhesoctonia 
solani*. Ohlor-derivatives of phenoxyacethydroxamic 
acid proved to exert a particularly strong fungistetio 
activity «n vitro. 

Thus 4-chloro -2- seh pa A reae 
acid was effective agamst F. oulmorum at a oon- 
centration 0-005 per cent in solid agar culture 
medium. P os i gee agra bata acid 
wes effective against all three fungi examined at 
concentration 0.025 per cent. Similar activity was 
shown by 3,4, 2,5-di- and 2,4,6-trichloro-derivatives. 

NS same group of compounds was examined 

against pathogenic fungi. 8,4-Dichlorophencxyacet- 
hydroxamic acid was found to be particularly 
effective not only against Trichophyton but also 
against various pathogenic yeasts. It completely 
hibited porth of Condesa alban, O. krusa, C. 
tropicalis, neoformans, Geotrichum I and 
Geotrichum malatensis 63 when used in concentration 
0-003-0:025 per cent in liquid. Sabouraud medium. 
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Ethyl-3-Indoleacetate : an Artefact in 
Extracts of Immature Corn Kernels 

TH isolation and identifleation of S-indoleeoetic 
acid in corn kernels hag been well established!. While 
characterization of ethyl-8-indoleaoetste in ethanol 
extracts of corn kernels, Zea mays, variety Golden 
Cross, has been reported from this laboratory*, it has 
been suggested that ethanol extraction may have 
resulted in the formation of an artefaot?.  , 

To avoid esterification, peroxide-free ethyl ether 
was used as the extractant m the present study. 
Freshly harvested, immature (early milk stage) 
corn kernels, variety Golden Cross, were covered with 
ethyl ether and extracted for $wo hours at 2° O. (‘free 
auxin’ or first fraction). Atlditional oold ethyl ether 
washings of the kernels were added to the original 
extract. The kernels were again covered with ethyl 
ether and extracted for 48 hr. at 25°O. (‘bound 
&uxin' or second fraction)... The first and second 
ethyl ether fractions were further separated into 
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acidic and non-acidie (‘neutral’) portions by extrac- 
tion with 5 per cant aqueous sodium bicarbonate. 
The bicarbonate solution containing the acidic sub- 
stances was adjusted to pH 2-8 with hydrochloric 
acid and extracted with ethyl ether. -The aqueous 
layer was discarded, and the acidic substances in the 
ether layer were retained. Acidic and non-acidio 


-ethereal sdlutions were separately concentrated under 


reduced pressure with the bath temperature kept 
below 25°O. The constituente of the concentrated 
extracta were partitioned by paper chromatographic 
techniques (Whatman No. 1 filter paper, solvent 
mixture 2-PrOH:NH,:H,O (8:1:1 v/v)' and 
their biological activities assayed’. 

8-Indoleacetic acid was detected in the chromato- 
graphically separated acid fractions through bio- 

assays, by development of characteristic 
colours with Salkowski and Ehrlich spray reagenta, 
and ultra-violet absorption In addition, 
growth-promoting zones with Ry 0-25-0-33 and 
growth- -mhibitmg zone with Ry 0:60—0-70 were noted 
in both acid fractions. A similar observation of 
growth-stimulating and -inhibiting zones has been 
reported for abeolute ethanol extracts of corn kernels 
(ref. 1, Kefford). 

Growth-stimulatmg zones of Ry 0-80-0-90 were 
observed in histograms of neutral fractions. The 
Rp values were similar to those reported for ethyl-8- 
indoleacetate and 8-indoleacetonitrile ; however, the 
presence of an indole moiety could not be established 
by ultra-violet absorption spectra or by the reactions 
to Salkowski and Ehrlich colour Absence 
of ethyl-3-indole-acetate in the ethyl ether extracts of 
vorn kernels, Zea mays, variety Golden Cross, in- 
dicated that it was previously isolated as an artefactt. 
The characterization of this neutral growth substance 
is now in progress, and & more detailed report will be 
published elsewhere. 

We are indebted to Dr. F. G. Teubner for his 
interest and suggestions throughout this investigation. 

The wot oes cuoc es Pan hy eee enone 
Science Foundation, Washington, D.C 

HENRY N. Foxo 
JoAnne E. DeVries 
B. H. Wrrrwze 
H. M. Sau. 
Departments of Agricultural Chemistry 
&nd Horticulture, 
Michigan State University, 
East Lansing. June 17. 
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Actinomycete Disintegration of Raw Wool 


Dunine the course of investigations on bacterial 
disintegration of raw wool, the presence of Actino- 
myoetes in rotted wool was often noted. These 
organisms, however, rarely appeared in culture, per- 
hune pacias GE the provalenios of Pasudomonas cere: 
ginosa the antagonistic effects of which are well 
known. Eventually Actmomyocetes were isolated 
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growth when these had been left to dry ous at room 
temperature. Under these conditions aerial hyphæ 
appeared, from which pure cultures of the organisms 
were obtained. 

A number of Actinomyvetes have been isolated 
from the living fleece and from fleece wool, all of 
which are capable of bringing about a rapid dis- 
integration of raw wool fibres, both under laboratory 
conditions and when inoculated into the living fleece. 
These organisms readily attack autoclaved wool as 
wel] as wool which has not been sterilixed, when this 
ig maintained at high humidity. The inoculated wool 


soopically these areas show extensive fibre dismtegra- 
tion, such as severed fibres with ‘brush ends’, free 
cuticular scales and individual fusiform cortical 
Actinomycetes have been mentioned previously by 
other workers as active agente in the disintegration 
of processed wool!; but the present observation of 
their ing effects on raw wool and. their mode 
of attack are of -mterest. It has been observed 
repeatedly that Actinamyoete threads ramify freely 
within the wool fibre between the cuticular scales and 
the cortical layer below them. Entry by the Aotino- 
myoete is frequently by penetration between cuticular 
scales, ‘ànd observations suggest that it may also be 
through the actual scalo surface. Fibres from 
inoculated wool were observed with quite extensive 
internal Actinomycste growth before damage to the 
fibre was apparent. Severe disintegration under 
laboratory conditions may be brought about in 
3-4 days by holding inoculated wool at 87° O. in high 
humidity. It has been demonstrated! that the hyphse 
of the ringworm fungus Mi gypseum are 
able to penetrate the wool fibres of degraded cloth 
and grow parallel to the fibre axis, bringing about & 
disintegration similar to that affected by the Aotino- 
myoetes here described. . 

The fleece has been shown to contain fibre types* 
i in plasticity and amorphous/arystalline 
ratio‘. In order to determine whether these fibre 
types were attacked differentially, a sample of Rom- 
ney lamb’s wool was sorted according to type of 
fibre into gix groupe, and these, together with a sample 
of human hair, were placed in cavity slides to which 
& few drops of a nutrient broth culture of one of the 
most active of these Actinomycetes was added. These 
were maintained aseptically under humid conditions 
at 87° 0. After two days, damage to fibres and to 
the human hair was evident on microscopic exam- 
ination, and after seven days all six types of wool 
fibres became characteristically opaque and showed 
severe to very severe disintegration. Human hair 
was extensively degraded, showing brush ends, 
fractures and free cortical cells, bub the damage was 
nob as severe as that brought about in the wool 
fibres. l 

The effect of Actinomypetee- isolated from soil from 
& sheep peddock was investigated by inoculating 
these on to wool samples maintained in a idi 
chamber at 30°C. These soil isolates brought about 
varying degrees of fibre degradation. After six days, 
three of the seven isolates brought about well- 
advanced disintegration, two had penetrated the 
wool fibres withous causing visible damage, and two 
had neither damaged nor penstrated the wool 
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Site of Reduction of Nitrofurazone by 

i _ Bacteria 

ANTIBAOTHRIAL nitrofurans are reduced to the 
corresponding amino-compounds by Aerobacter aoro- 
genes’. The site of the reaction (in a different organ- 
ism) is now shown +o be the oytoplasmio membrane 
rather than the oell wall or cytoplasm. Laok of an 
enzyme system capable of effecting this reaction in 
the bacterial cell walls was not unexpected’. 
Attampts to obtain isolated protoplasta from A. 
Gerogenes were unsuccessful. However, Baotlus 
megaterium, strain KM, reduced onitrofurazone 
(5-nitro-2-furaldehyde semicarbazone, I) in 0.04 M 
Povep cess Dunes (nE TO-a: presna and: Shao 
of 0-2 M sucrose ; " 


O,N. 
o 


the ultra-violet absorption pattern observed after 
drug-bacberi& contact was identical with that pre- 
viously obtained using A. aerogenss, indicating reduc- 
tion to 5-amino-2-furaldehyde semicarbazone (II). 


EN (11) 


(0) 


Protoplaste, obtained by lysoxyme digestion of B. 
7 in the above buffer with sucrose as 
stabilizer’, also reduced nitrofurazone but at a slower 
rate than that observed for the whole cells. Centri- 
fuging the protoplasts, to allow removal of the diges- 
tion medium, and careful re-suspension in the phog- 
phate—sucrose solution further decreased the rate of 
reduction of nitrofurarone. The difference in rates 
probably indicates damage to the fragile protoplasts. 
Lysis of the protoplasts by oamotio shock (reaus- 
pension of centrifuged protoplasts in buffer only) or 
digestion of whole cells m absence of a 
stabilizer both yielded preparations incapable of 
reducing nitrofurazone.  MoQuillen* previously re- 
ported some synthetic ability in suspensions of proto- 
plaste which had been lysed by shaking in a stebiliri 
medium. A similar preparation from B. megaterium 
showed alight ability to reduce nitrofurazone, but 
‘Anoptral’ contrast microscopy revealed the presence 
of a amall proportion of unbroken protoplasts which 
may well account for the observed reduction. Isolated 
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In the ultra-violet tion of solutions af 


contact with 

at 500 in & 1-cm. cuvette) in presence sucrose. 

Ourve 1 of nltrofuraxone (im&x. $75 mu), as indicated by the 
density at 400 ma; curve 2, œl by (corrected: oT 
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‘cell walla, prepared by the method of Salton and 
Horne’, failed to reduce nitrofur&azone. 
The rate of reduction of nitrofurazone by whole 
: bacteria was rapid and with no detectable 
lag (Fig. 1); loea of the 875 mu absorption peak of the 
drug was sooompanied by an increase in absorption 
and subsequent development of a peak at 388 my 
due to 5-amino-2-furaldehyde semicarbazone. The 
speed of this reaction indicated that it occurred at 
the surface of the bacterial cell The concept of the 
cell wall as a rigid but open structure freely permeable 
to ions and molecules of low molecular weight is 
currently accepted. Such a oell wall, apparently 
devoid of enzyme systems, would allow free passage 
of both nitrofurazone and its ing amino- 
derivative. No loss of nitrofurazone due to adsorp- 
tion by whole cells or cellular ta oocurred. 
The results indicate that the enzyme system 
responsable for ihe reduction of nitrofurazone is 
probably located on the surface of the mtact proto- 
In the absence of added co-factora, all ability 
of the protoplasts of B. megaterium to reduce nitro- 
furaxone is lost upon disorganization of. the oyto- 
plaamio membrane ; presumably reduction is depen- 
dent upon correct orientation of drug, enzyme(s) and 
oo-factor(s) in sufficient concentrations upon the 
membrane. Disorganization of the latter resulte in 
denaturation of the enzyme, or separation, or incor- 
rect alignment of the various components.” 
Asnis* has shown, however, that cell-free extracts 
_of Escherichia cols are capable of reducing nitrofura- 
rone upon addition of diphoephopyridine nucleotide 
and an oxidirable substrate. . His results indicate the 
possibility that the nitrofurazone reducing enzyme(s) 
are located in the contents of the cell. However, cell 
disorganization may have liberated the enxymes from 
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association with the cytoplasmic membrane, and the 
added materials may be present in relation to the 
enzyme systems in concentrations completely differ- 
ent from those obtaming in the intact o ism. 
These results do not therefore invalidate the above 
arguments. 

A detailed account of this and related work will 
be lished elsewhere. 

e thank Dr. M. R. J. Salton for a culture 
of B. megatertum and Smith, Kline and French 
Laboratories, Ltd., for a gift of nitrofurazone. 

A. H. Broxert 
- ANN E. ROBINSON 
Chelsea School of Pharmacy, 
Chelsea College of Science and Technology, 
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Reversal of Boric Acid Inhibition of 
Growth in Certain Soil Micro-organisms 
Ax investigation bas bean made concerning the 

degree to which various concentrations of borio aad 
inhibit the growth of three soil mioro-o i and 
ihe extent > whid this wkibihinn may be evaluar. 

Borio acid has been reported to inhibit the growth 
of Mitorococous pyogenes var. albus, Sirepiooocous sp. 
beta-haemolytious, and D+ pneumonias at 
concentrations of 0:5, 2-0, and 1-0 cent respeo- 
tivelyl. Borio acid at a concentration of 0-25 per 
cent reduced the growth of Bsoherichia colt, and a 
concentration of 0-5 per oent produced marked 
bactericidal action’. Tyner* found no bacterial 
growth in soil samples grown on plates containing 
boric acid when the concentration of the acid was 
0-18 per cent or higher. 

The current study was concerned with determining 
the lowest concentration of boric acid required to 
reduce the growth of the organisms under study, the 
differentiation of boron effect from a pH effect, and 
the feasibility of reversing the effeote of boric acid. 

Asotobacter chroococoum (A.T.C.C. 4412) and Rhiso- 
bium melüois (A.T.O.O. 10312) were grown in media 
containmg extracts of African violet soil plus 2 and 
1 per cent mannitol respectively. Streptomyoss sp. 
(A-T.C.C. 11288) was grown in Ozapek’s medium. The 
addition of mncreasmg amounts of boric acid to the 
media yielded i acid solutions. In the 
cases of A. chroococoum and R. meliloti, a pH lower 
than that of an equivalent solution of pure borio acid 
was obtained due to the interaction of the boric 
acid with mannitol. x 

_ Reduction in the growth of R. meliloti occurred. at 
a borio acid concentration of 0:06 per oent; the 
medium had a pH. of 5-2. A. chroococoum evidenced 
reduced growth at a boric acid concentration of 
0-12 per cent ; the pH of this medium was 5-6. In 
both cases the organisms showed reduced growth in 
media the acidity of which was such that the reduced 
growth would have been expected even in the absence 
of a speoiflo boron effect. 
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In order to delineate the toxio effect of boron from 


the pH. effect, the organisms were grown in media 
adjusted to pH 7-0-7-8 after the addition of the 
requisite amounts of boric acid. Under these oondi- 
tions considerably larger amounts of boric acid were 
needed to inhibit the growth of the organisms 
(Table 1). The growth of Streptomyces sp. is reduced 
at 0-06 per cent, that of E. mellow at 0-16 per cent, 
and of A. chroocccoun at 0-82 per cent boric acid. 

-. In an attempt to reverse the boric acid effect on 
`R. meliloti, the media was supplemented with inoreaa- 
ing amounts of mannitol. The resulte shown in 
Table 2 were obtained. Good growth of this organism 
could be obtained at levels of borio acid which had 
previously been shown completely to inhibit its 
growth. However, the experiments do not show 
whether the obeerved reversal of inhibition is accom- 
plished through an extracellular sequestering of borate 
by mannitol or through intracellular competition for 
the boron. 

Roush and Norris found that borate inhibited the 
action of the enzyme xanthine oxidases. This inhib- 
ition is y brought about by the complexing 
of borate with the cis-hydroxyl groups on the ribose 
moiety of the riboflavin coenzyme. The inhibition 
produced by 0-032 M borate was oampletely reversed 
by the additior of a alight excess of sorbitol (0-04 M). 
Four times as much glucose on a molar basis, 0-128 M, 
was required to reduce the borate inhibition from 
approximately 50 to 15 per cent. f : 2 

In the current studies with R. meliloti the inhibition 
of growth resulting from the addition of 0-026 M 
borio acid could be ey g passer mannitol, 
whereas r growth in um oon- 
taining 0 085 M mannitol. Additionally, the inhibition 
obeerved when 0:052 M borio acid was added was not 
ab all alleviated by the addition of 0-22 M glucose. 


* 1 Novak, AL, and Taylor, W. L, J. Amer. Pharm. Assoc., 45, 430 (1961) 
` J. W., Lames, $58, 46 (1950). 

* Tyner, L. H, Sou Soi., &2, 71 (1044). 

4 A. IL, and Morris, H. R., Aro. Biochem., 98, 844 (1950). 
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» Recombinations in Streptomyces rimosus 


Ur to the present time, recombinations among 
Actinomycetes have been obtained only in Sirepio- 
muyoes coelicolor! and S. fradias*. This communication 
presents some data concerning recombinations in 
another species of Actinomycetes, namely, Strepto- 
myces rimosus, which produces terramyoin. ` 

To obtain recombinations, biochemical mutants of 
two strains of S. rimosus (2a and 8229) were used. 
When two biochemical mutants were grown 
on & complete medium there appeared tufts of exuber- 
ant growth in the zones of contact between colonies 
of the two types (Fig. 1). These tufta resembled 
those described by ti and Spada-Sermonti 
in S. coelicolor’, When spores from a mixed seven-day 
culture grown on a complete medium were trans- 
ferred to the minimal medium, prototrophic colonies 
arose in some combmations. The appearance of proto- 
trophic colonies was observed in five out of fifteen 
combinations tested. From other combinations of bio- 
chemical mutanjs no stable prototrophio colonics 
were obtained’. The following three combinations of 
biochemical mutants were studied more thoroughly : 
(1) between strain 24-870 requiring histidine and 
strain 8229-810 requiring valine and tsoleucine ; 
(2) between strain 223—870 and strain 8229-1861 
requiring threonine; (8) between strain 8229-810 
and strain 8229-1361. The frequency of proto- 
trophic colonies from these combinations is presented 
in Table 1. 


Table 1. FREQUENCY OF PEOTOTROPHIO OOLONINS DERIVED FROM 


MIXND AND BEPARATH GROWTH OF BIOJHENIOAL MUTANTS 


25-870 + B339— 
8229-310 + 8820-1361 








In all three oombinations of the biochemical 
mutants there appeared several types of prototrophio 
colonies differing from each other by their morpho- 
logical characters and antibacterial activity. Fig. 2 
shows the colonies of the parental types and of the 
three types of from the combination 
26-870 + 8220-810. As it is evident from the 
photographs, two types of prototrophs produced well- 
sporulating colonies in contrast to the both parental 
types. s 





Fig. 1. Tufts between oolonies of two biochemical mutants ~ 
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Wig. 2 Parental types (above) and three types of prototrophs 
8229-810 


(below) from the combination 24-870 + 


The comparative antibacterial activity of the bio- 
chemical mutants and prototrophs developed from 
them is presented in Table 2. This table also shows 
the activity of the original strains 2a and 8229. 

Table 2 shows that the activity of almost all 

was much higher than that of their 
parenta. The activity of some types of prototrophs 
reached, and even exceeded, that of the original strains. 

Special experiments were carried out to study the 
stability of the prototrophic colonies on successive 
transfers. It was observed that two types of the 
prototrophs from the combination 8229-810 + 
8229-1861 regularly produced -auxotrophic segre 
gants in several generations. The of thei their 
appearance was $—4 per cent. Just ae one of their 
ancestors (8220-1361), all auxotro 

threonine. Auxotrophs si 
ancestor (8220-810), that is, auxotrophs requiring 
valine and tsoleucine, were not detected. It should 


ree to ather 


prototrophs morphologically differed from the auxo- 

typis araing arising from the other type. 
resulta presented indicate a great similarity 
between the recombination processes in Strepiompces 
coelicolor and. S. rimosus. In both species the develop- 
ment of prototrophio colonies was not observed in 
every combination of biochemical mutants. Likewise 


Table 2. OOMPARATIYR ACTIVITY OF THE ORIGINAL 
PROTOTROPEB 


AWTIRACTERIAL 
ÉRAINS, THATA BIOOHEMIQAL MUTANTS AXD 
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the development of auxotrophic segregants from the 
spores of prototrophs was not regular in both speoiee!:*. 
However, there are some differences between these 
two species. For example, in Streptomyces coelicolor 
all combinations of biochemical mutanta tested pro- 
duced only one type of prototrophio colonies, whereas 
in S. rmosus several types of prototrophic colonies 
appeared. 
B. L ALXKHANIAN 
B. Z. MiNDLIN 
U.S.S.R. Antibiotios Research Institute, 
Moscow. 
eain G., and Bpada-Bermonti, I., J. Gem. Microbiol., 15, 609 
1 Braendle, D. H., and Bxybalaki, W., Bact, Proc., 52 (1957). 


* Alfkhanian, B. L, and Windin, 8. Z., Bep. Acad. Sa, U.S.S.R., 114, 
1118 (1957). 


‘ Bradley, 8. G., J. Baa., 78, 581 (1067). 


A Haploid Plant of the Potato Variety 
Katahdin 


A PLANT with a somatic chromosome number of 
24 was found among an F, population of a croes 
between the tetraploid Solanum tuberosum variety 
. Katahdin and the cultivated South American diploid 
species Solanum rybinii, This plant resembles the 
female parent Katehdin and lacks any of the distino- 
tive characters of the male 8. inv. It is 
therefore presumed to be a haploid plant of Katahdin 
which arose through parthenogenesis. 








Fig. 1. Plants of haploid (right) and triploid F, hybrid 


The haploid of Katahdin is a thrifty plant, but its 
? rate of considerably slower than the 
triploid F, S. boram x-5. rybinié hybrids. Much 
of the marked differenoe in between the F, 
hybrid and the haploid is due to the short internodes 
of the latter (Fig. 1). Mature leaves of the haploid 
are smaller than comparable leaves of the F, plante 
and of the variety Katahdin (Fig. 2, Table 1). The 

















Fig. 2. Mature leaves (left to t) of triploid P haploid 
rs $ to tight) 1 hybrid, haplot 


stomata of the haploid are smaller than those of 
Katahdin and of the P, hybrids (Table 1). 

Haploid plants of the tuber-bearmg Solanum 
species have been described previously. Several 
haploid planta (2n = 36) of the late blight-resistant 
Mexican hexaploid, S. demissum (2n = 72) have been 
reported (Bains and Howard', Dodds! and Hougas 
unpublished). Ivanovskaja* reported a haploid plant 
(2n = 24) of S. tuberosum variety Aurora from pollina- 
tion of the cultrvated potato Aurora with pollen of 
SS. rybinsi. One of the twin seedlings in the progeny 
of a tetraploid F, interspeciflo hybrid (S. chaucha x 
S. tuberosum) was found by Lamm‘ to be a haploid 
(2n — 24). A mingle germinable seed resulting from 
the pollination of the Mexican tetraploid S. polytrichon 
with the Mexican tetraploid S. stoloniferum produced 
a Hapim plant (2n = 24) of S. polyirichon!. 

The signifleanoe of haploids aa tools for experi- 
mental research in cytogenetios and genetics as well 
as for breeding has bean recognized in other crops 
such as corn and cotton’. Similar researches with the 
Solanum species would appear equally promising. 

. The baploid of Katahdm has not flowered yet. 
Studies of meiosis, pollen fertility and seed set will be 
reported later. 
R. W. Hovaas 
8. J. PzLoquis 


Crops Research Division, 
Agricultural Research Service, U.8.D.A., 
in oo-operation with 
Wisconam Agricultural Experiment Station, 
Department of Genstios, 


1 Bains, G. B., and Howard, H. W., Nature, 106, 705 (1050). 

* Dodds, K. 8 , Netwre, 166, 795 (1950) 

Raleira ja, E. V., O.R. (Dokiedy) Acad. Sa. U.R.8.8., 94, 517 

‘Lamm, È, Hereduas, 24, 801 (1088). 

* Marks, G. H. Nature, 178, 469 (1055). 

“Chase, B. B., '"Heterosis", Obapter 25 (Iowa State College art 
Aiba, lows, 1952). Meyer, J. B., Rec Gencitos Soo. Amer +, $3, 55 


Leptospira Antibody Production by Bovine 
Foetuses 


Ir ıs commonly stated that calves are born without 
y-globulin and that the bovine fostus 19 unable to 
produce antibodies. The first part of the statement 
18 invalidated by the detection of measurable amounts 
“of y-globulin in pre-colostral serum of new-born 
oalves'2. The question whether this globulin has 
been developed by the calf or passively acquired 
in utero was left open by Pierce*. Little and Oroutt* 
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found Brucella agglutinins in pre-colostral serum of 
a premature Bruocella-infected calf and in serum of 
aborted foetuses from Brucella-infected cattle, but 
expressed no opinion about the origin of these 
antibodies. 

The ability of the bovine fostus to develop immuno- 
logically active y-globulin is indicated by the following 
observation. 

5 ml. of a cotton-filtered guinea pig liver sus- 
pension, containing approximately 2 x 10* guns 
pig infective doses of Leptospira saxkoebing per ml., 
were injected into a placentome in each of two 
laparotomized cows on the 214th day (cow 39) and 
the 223rd day (cow 41) of pregnancy. In order to 
prevent maternal leptospirosis, the dams had been 
passively immunized against the infecting strain by 
the mtravenous mjection of bovine immune serum 
24 hr. before the inoculation. 

The dams were only slightly affected by the opera- 
tion. Cow 39 gave birth to a calf on the 201st day 
of pregnancy (that is, 47 days after the inoculation) 
and cow 41 to twin calves on the 264th day of preg- 
nancy (that is, 41 days after the moculation). The 
membranes were expelled m both cases withm 8 hr. 
after birth; the cotyledons appeared normal except 
for three uniformly necrotic cotyledons in the 
membranes of calf 80. 

The three calves were smaller and leas vigorous 
than normal calves, but developed normally until 
killed when nine (oalf 39) and seven (calves 41.4 and 
B) days old. Necropsy of the calves showed no gross 
lesions, but histological examination revealed small 
interstitial cell infiltrations in the renal cortex and 
in the periportal tissue of all three calves. The 
infiltrating cells were predominantly histiocytes, with 
some eoamophilic leucocytes and cels resembling 
lymphocytes. These findings could be explained as 
resulta of a foetal leptospirosis. However, leptospirm 
could not be demonstrated in the kidneys by rmpreg- 
nation ad modum Levaditi or by cultivation m 
Korthof’s medium. 

The resulta of agglutinin-lymin titrations against 
L. sazkoebing are given m Table 1. As the titres 
of pre-colostral sera from the calves greatly exceeded 
those of the dams at-any time during the expermental 
period, rt is highly improbable that the antibodies 
found in the unfed calves were transferred from the 
dams. Moreover, the steadily nsing titres of the 
calves suggest that already at birth the calves were 
in a state of antibody production. 

Electrophoreais on paper (kindly performed by A. 
Brroh-Andersen, Statens Seruminstitut, Copenhagen) 
disclosed the presence of small amounts of y-globulin 
in all three pre-colostral calf sera. Agglutinin-lysin 
titration of eluates of the various protein fractions 


Table 1 AGGLUTININ-LYSIN TITRES against L prey Or PERI 
FROM TiO HXrELDOKTAL COWS AND TNR OALYES AND OF 
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1 Second ee (sample of 


Dayot parturition. + Less than 10. 
ng not available); § Before ingestion of colostrum. 


November 30, 1957 


No. 4596 


Table 2 —LYvsn TITRES L. suxtoebing oF 
HLUATAS OF HLEOTROPRORETIO PROTEIN FRAOTIONS or Pun OULORTRAL 





* Loss than 1. 


showed. the antibody activity to be associated mainly 
with the y,-globulin fraction, as shown in Table 2. 

It is concluded that the three calves examined had 
developed immunologically active y-globulin $n 
utero in response to fostal infection with Leptospira 


sazxkoebing. 
K. L. FnuNmusTAD 
OC. Bona-PETHBSEN 


Department of Obstetrics and Gynrmoology, 
Royal Veterinary and Agricultural College, 
and Statens Seruminstitut, Copenhagen. 


e Ted hie ei L F., Mleh!gan Agric. Exp. 


1 Haneen, BR. G., and Phillips, P. H., J. Biol. Chem., 171, 223 (1047). 
* Piero, À. B., J. Hyg., 83, 247 (1065). 
‘Tittle, E. B., and Orcutt, M. L., J. Esp. Med., 85, 161 (1023). 


Fractionation of Human Eryth 

on the Basis of thelr Age 
Homan erythrocytes have a life-span in the ciroulg- 
tion of approximately 120 days!. They are incapable 
of cell division and consequently leave no progeny. 
These characteristics make them attractive subjects 
for the study of biochemical changes incident to 
normal maturation and senescence, assuming it were 
poasible to separate them into groupe of old, middle- 


aged, and young cells without the use of artifloial: 


hematopoictio stimuli”. This communication pre- 
sents a method of red cell fractionation which complies 
with these criteria. 

"Fe8O, waa administered intravenously to four 
normal human subjects. At intervals during the 
succeeding 140 days, venous blood, drawn into 
heparin, was subjected to so-calied serial osmotic 
hemolyms as follows. A 2-5-ml. aliquot of fresh 
erythrocytes was washed three times in 0-85 per oent 
sodium chloride and then exposed to 5 ml. of un- 
buffered saline, varying in concentration from 0-41— 
0-38 per cent, which ‘was previously determined to 
produce about 2 per cent hmamolysis. After centri- 
fugation the supernatant hsmolysate was removed 
and the residual oells treated with saline of lower 
conventration. This process was repeated 8-12 times, 
until hemolysis of the initial aliquot of blood was 
complete. After the hsmolysates were cleared by 
centrifugation, hemoglobin concentrations were ban 
termined by the cyan—mathsmoglobin method’, 
the radioactivity assays were performed. hon 
such date and the known volume of each hamolysate 
the percentage of oells represented by individual 
fractions and the corresponding specific radioactivity. 
were calculated 

This procedure differs from the conventional method 
of oamotic hemolysis‘ in that all fractions are derived 
from a aingle aliquot of blood, and cumulative effects 
resulting from superimposition of one fraction on 
another are elimmated. 

Fig. 14 represents specific radioactivity versus 
fragility date obtained in a typical subject 3 days 


NATURE 


` tionations were oarried out at room 


1211 


after intravenous administration of iron-§9, at a timo 
when only young cells are tagged’. Ostensibly there 
are two varieties of young cells, and they are found 
at extreme and opposite ends of the fragility scalo. 
In subsequent investigations we assumed that the 
initial small peak represented an artefact, and 
attempted to demonstrate this. Ib was felt that in 
vitro exposure of the cells during the interval between 
venepunoture and recovery of the first fraction or the 
ku cuti diris ee eo: 
cells residing at the top of the centrifuged column of 
blood’ might traumatize some of the young erythro- 
cytes. However, neither preincubation at room 
temperature or at 37? O. for 1—4 hr., nor removal of 
at least 80 per cant of the leucocytes altered tho 
pattern depicted in Fig. 1A. In addition, leakage of 
non-hsmoglobin iron as a possible source of radio- 
activity in the first fraction was eliminated by the 
observation that washing with either isotonic or 
hypotonio saline did not result in any loss of activity 
from the cells. It should be noted that these frec- 
temperature 
(21-28° O.). Fractionations performed at 37? C. 
produced essentially similar results, whereas no 
consistent pattern could be obtamed at 4° O 

In the light of the failure to ascribe this double- 
peaked pattern to a methodological artefact, our pre- 
sent interpretation is that normal blood may oontam 
two populations of young red cella which are separable 
on the basis of the parameter here studied, namely, 
serial osmotic fragility. A short-lived population of 
red cells in normal individuals has been postulated’:§. 
However, we have no information relating to 
the lifespans of the two populations described 
above. 

It has been estimated that 80-98 per cent of the 
cells three days old or younger are represented in the 
terminal peak. It has also been calculated, on the 
basis of ten experiments, that more than 50 per cent 
of all the cells represented in a terminal 5 per cent 
fraction are derived from such young cells. Bimilarly, 
it has been estimated that 1-5-10 per cent of the cells 
three days old or younger are ted in the 
initial peak and that only about 2-5 per oent of all 
the cells in an initial 2 per cent fraction are derived 
from such young cells. These values are only approxi- 
mations since they are based on the assumption that 
the ution of counts per tagged oell is similar 
in bo 

This pattern gradually gives rise to the pattern 
depicted in Fig. 1B, which is representative of specific 
radi ivity versus fragility data obtained about 
two months after the admmistration of the radio- 
active isotope. It will be noted that the terminal 
fraction has a specific radioactivity only about half 
as great as the large middle fraction. This is con- 
sistent with the earlier calculation that about 50 
per cent of the cells in & terminal 5 per cent fraction ' 
are derived from cells ranging in age from 1 to 3 
days, the tracer content of these cells now being very 
low. In addition, Fig. 18 demonstrates that the 
initial fractions are also impoverished with respect 
to middle-aged calls. In so far as it has been shown 
that only a very few per cent of the erythrocytes 
herein represented are derived from young cells, it 
follows that this fraction 1s enriched with respect to 
cells older, than two months. 

By the end of the third month the specific activities 
of the initial fractions increase while those of the 
terminal fractions remain low. 
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RELATIVE SPECIFIC RADIOACTIVITY 





to -40 6o (e) 100 
PERCENT OF TOTAL HEMOGLOBIN 
_Deereaseeg | Frey 
Pe, 2 erm a at temperature (21-23° C.) 


REOS osi rane 


month as illustrated by & typical curve obtained 115 
days after the administration of iron-59 (Fig. 10). 
It ia of interest to contrast this pattern with the one 
depicted in Fig. LA. Thus, whereas within the first 
few days following labelling the termmal peak was 
twenty times greater, on the average, than the initial 
peak, now, in this late stage of the experiment the 
initial peak is as great as or greater than the terminal 
one. These resulta indicate that cells older than 100 
days of age tend to be concentrated in the most 
fragile fraction.. The terminal peak is presumably a 
result of the re-utihzation of iron-59. Oonfirmation 
of this in tion was obtained by freotio 

red cells obtained from & subject who, 99 deys earlier, 
had received a transfusion of normal chromium-51 
labelled blood. Since chromium-51 is not re-utilixed 
by erythrocytes’, all cells containing tracer at the 
time of fractionation were older than 90 days. Date 
obtained revealed a sharp specific radioactivity peak 
in the most fragile fraction with rapid decrease in 
, Specific radioactivity thereafter. Recently, results 
have been reported relating to the centrifugal 
separation of human erythrocytes as & function of 
call age!*. The authors’ conclusion, that the bottom 
layer contains the cells of oldest mean cell age, does 
not appear entirely compatible with the chronological 
appearance of maximal specifico radioactivity in this 
layer. 
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The present resulta demonstrate that by the use of 
serial osmotic hsmnolysis human erythrocytes oen 
be resolved, to a significant extent, into fractions 
enriched ‘with respect to old, middle-aged, or young 
cells. In addition, evidence has been adduced which 
suggests that normal blood may contain two popula- 
tions of young red oells. 


voL 180. 


Erewast R. Br«ow 
Yarım J. TOPPER 


National Institute of Arthritis and Metabolio Diseases, 
National Institutes of Health, 


1 , D., and Eittenberg, D., J. Biol. Chem., 106, 637 (1040). 
aS B., Postman, H. M., and Topper, Y. J., Fed. Proc.. 
L 


* Crosby, W. HL, Mann, J. , and Furth, F. W., U.S. Armed Foros 

Med J., b, 695 (1054). 

NE M ME a Hematology", 150, 4th edit. (Les and 
Febinger, Philadelphia, 1056). 


P. F., Bale, W. F., Ross, J. F., Hettig, B. A., and Wh! 
G. H, Setence, 93, 181 (1046). s Pe 
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Chromsoome Number in the S -Beet 
Nematode Heterodera schachtii midt 


„Morvay! made a prelmminary study of oogenesis 
in a species of Heterodera (probably H. schachiss var. 
irifol« Goffart, 1932) from the roots of hairy vetch 
(Vicia villosa Roth), this being the first record of 
oogenesis in & oyst-forming nematode. This is & 
report on the chromosome number and arrangement 
during meiosis of the sugar-beet nematode, H. 
sohachiss Schmidt, 1871. 

As the males are numerous, this nematode is 
evidently bisexual and has normal oogenesis, that 
is, two polar bodies are uoed and the diploid 
number of chromosomes is reduced during matura- 
tion. Living white gravid females (both monocyst 
and, mass cultures) taken from the roots of rutebaga, 
cabbage and red beet plants were prepared for study 
by the squash technique’. The material was fixed 
in an iron-mordant fixative’ to which a few drops. 
of propionic—orcein stain was added. Squash prepara- 
tions were then prepared in the normal manner. By 
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this method the chromosomes were stained intensely 
and were easily photographed. 

Nine bivalents are regularly formed at meiosis 
(Fig. 14). The chromosomes are very small, and at 
metaphase I of meiosis the largest bivalent is about 
I mioron long. Mitotic divisions m the anterior part 
of the ovary show discrete chromosomes which are 

small and difficult to count. 

The well-developed spermathecs are usually 
amply supplied with small, tailleas sperm (Fig. 1B). 
The many oocytes examined showed few did not 
contain sperm, but only one sperm was observed in 


each oocyte. 
Rotanp H. Morvmvy 
Nematode Section, 
Entomology Laboratory, 
Canada Department of Agriculture, 
Ottawa. 


May 9 
Le B R, Oaa. J. Foal., 33, 205 (1085). 
"Smith, B. G., Can, Eutomol., 7$, 33 (1048). 
* Hyde, B. H., and Gardella, O. A., Stein Teoh., 28 (6), 305 (1088). 


Chromosome Number in the Ferret 
(Putorlus furo) 


Taa testes of two male ferrets were teased in 
distilled water, where they remained for about 10 mm., 
and then the pieces were put into sceto-orcein and 
i MU M es E 


MUR teatioular materials under observation pro- 
vided numerous spermatogonial oells undergoing 
division. Chromosome counts were made from those 
cells only that seemed to be mtact and had the 
chromosomes well spread. From the mitotic metaphase 
plates it was clearly seen that the diploid chromosome 
number was 40 (Fig. 1 (1)). 








(1) mitotic mota- 
mnetaphase with 


Ohromosomes of the ferret (x J 
Bio with 4) doroowomas i d) fiat matoto 


si MO Vd Tee 
bivalent chromosomes (Fig. 1 (2)) Thus the first 
meiotic metaphase showed 19 ordinary bivalents and 
one element with a h io structure which 
was thought to be the X Y -oomplex. 

That the haploid chromosome number was 20, was 
also confirmed from counts of second meiotic meta- 
phase chromosomes. 

The results obtained in this investigation indicate 
that the diploid chromosome number in the male 
ferret (Putorius furo) is 40 and not 84 as previously 
reported by Koller, who made his cytological 
observations on sectioned testes material. 


: l O. LANDE 
Flasten Experimental Laborstory, 
Bande i Vestfold, Norway. 
1 Koller, P. O., Proc. Roy. Soc., A, 181, 102 (1986) 


NATURE. 


1213 


Paravortex scrobiculariae (Graff) in 
i Great Britain 


" Tum genus Parovoriex was established by Wahl' 
for a vortioid Rhabdoooele living in the intestine of 
the lamellibranch Sorobioularia plana. Three species 
are now recognized with some certainty, all sasociated 
with bivalve molluses. Paravortex (= Graffilla) 
gemellipara (Linton) lives as a commensal in the 
manile cavity of the American ribbed mussel, 
Modiolus dem4ssus** ; P. cardii Hallex in the stomach 
of the common cockle Cardium edule* and P. sorobi- 
cularias (Graff) in the intestine, and occasionally 
also in the stomach, of Sorobtowlaria plana. All three 
species are viviparous, the eggs developing in thin- 
walled capsules embedded in the mesenchyme of the 
mother. The embryos escape by passing across the 
maternal tissues, and, after a short free-living period, 
reinfect another, or perhaps the same, host. 

The two European species were distinguiahed 
morphologically by Hallez*. P. card is yelow- 
white in colour, attains a maximum length of 1 mm., 
the genital pore is situated one-quarter of the body- 

from the anterior end, the ovaries are cornicu- 
late, and the embryos on hatching have a length of 
0-088 mm. The adult lives In the stomach of Cardium, 
and only young stages are found in the intestine, 
attaining a length of 0-35—0-40 mm. before being 
discharged through the exhalant siphon. P. ecrobi- 
cularias has a reddish tint, can reach a length of 
1-2 mm., the genital pore is at the end of the second 
fifth of the body, the ovaries are disposed longitu- 
dinally, and the embryos on hatching measure 
0-08 mm. The aduh lives in the intestine, as well 
as in the stomach, of the host. 

P. cardis has frequently been described from oooklee 
in Great Britain (for review, seo Atkins‘), but the 
species from Serobioularia has not hitherto been 
recorded here. Examination of Sorobioularia from 
Whitstable in Kens recently revealed an occurrence 
ofthis parasitic Rhabdoooele. Altogether some forty 
animals were examined and eight parasites recovered 
from three of them. AHN the specimens were found 
in the intestine. They were red in colour, body- 
length 0-58-1-15 mm., with longitudinally placed 
ovaries. The pore was situated between 


~ 0-85 and 0-89 of the total body-length from the 


anterior end. All the specimens included capsules, 
none of which contained more than two eggs, and one 
specimen contained at least 54 embryos with well- 
developed eyes, many of them already free in the 
mesenchyme of the mother (Fig. 1). The largest of 
these embryos was 0-077 mm. long. These characters 
clearly identify the parasite as Poravortex sorobi- 
oulartas (Graff). 

The presence m the intestine of a specimen in full 
production of advanced embryos illustrates a differ- 
ence between the life-cyoles of the two European 
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species. - Comparable adult stages of P. cards only 
oocur in the stomach of Cardium, and, although 
development of capsules may commence m the 
‘young forms as they pass along the intestine, these 
intestinal forms are essentially the dispersive and 
infective stages in the life-history. As Haller 
observes‘, "une fois installés dans l'esbtomao de leur, 
hóte, les parasites y achévent leur vie sans émigrer 
de nouveau”. The adult shown in Fig. 1 was re- 
covered from the posterior end of the intestine where 
it traverses the pericardium. The parasite was wedged 
between two of the compacted, cylindrical, foal 
pellets of the host, and it is diffloult to imagme how 
it would be able to maintain ite position in the 
intestine, perticularly in view of the extensive and 
vigorous ciliation of this part of the gut. In view of 
the large number of advanced embryos present in this 
individual, these considerations lend some support 
to the view put forward by Wahl, but disputed 
by Halles, that simultaneous liberation of the 
embryos involves degeneration and death of the 
mother in this species, as has bean establiahed for 
P. i 
The number of Sorobioularia found to be hazbouring 
the parasite at Whitstable was not great when oom- 
pared with the 72 per oent infection at Naples and 
55 per cent at Trieste found by Wahl, and the 55 
per cent found by Hallex at Fitaples. The American 
species was found to be rare in mussels from certain 
localities, with some evidence of a seasonal periodiaty 
in numbers’, and investigation of other populations 
of Sorobtcularta m Britain may well reveal further 
and more intensive occurrences of this interesting 
parasite. 


Department of Zoology, 

Queen Mary College, 

University of London. 
? Wahl, B., J.B. Akad, Wise. Win. Math.-Natwrwiss., Kl. 115, Abt 1, 

417 (1000). - 
t Linton, R., J. Eep. Zool., 9, 371 (1910). 
* Ball, 8. O., J. Morph., 87, 453 (1016). 
‘Halles, P., Arok. Zool. Bap. Gén., 4, Ber. 0, 420 (1908-00). 
‘Halles, P., Arch. Zool. Hap. Gén., Motes et Revuo, beri! (1909). 
* Atkins, D., J. Afer. Biol Aseo. U.K., 19, 660 (1934). 
1 Patterson, J. T., Fiol. Bull. Woods Hols, 88, 178 (1912). 


Europo Foul Brood : a Disease of the 
. Honeybee (apn mellifera L.) caused 

by a Combination of Streptococcus pluton 

(Bacillus pluton White) and -Bacterium 
eurydice ite 

RasurrS of preliminary experimenta! have shown 
that European foul brood disease of the larval honey- 
bee oan be caused in bee colonies by spraying their 
brood with ions of phiton 
(Baotllus pluton White) and Bacterium eurydics White 
if the two organisms are grown together in mixed 
anaerobic culture; fifth subcultures of a mixed 
culture were usually virulent, although virulence 
diminished rapidly after further sub-cultivation. It 
was not possible to cause the disease by simultaneous 
inoculation with separate cultures of the two organ- 
isms. As there is a tendency for colonies of S. pluton 
and B. eurydice to grow within, or upon, each other 
on agar in anaerobic cultures, the separate cultures 
of each organism were subcultured five times to try 
to ensure the exclusion of the other. The results of 
these experiments showed that virulence was main- 
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tained by one or both organisms in mixed culture, 
but the possibility remained that only one of the 
organisms was pathogenic; ite virulence may have 
been maintained by the growth: of the other which 
may, in vico, be a secondary iüvader of the diseased 
larva. 


It was found later’ that anserobic growth of B. 
eurydice was considerably improved by the addition 
of fructose + glucose (or honey) to the culture 
medium; either sugar alone supported only feeble 
anaerobic growth. B. eurydics produced much acid 
when grown with the two sugars; this prevented 
the of S. pluton when a mixed culture of 
S. pluton and B. eurydics was suboultivated into a 
medium containing honey. Thus, the use of a honey- 
medium made ib easier to ensure the separation of 
the two organisms in early subculture, and an experi- 
ment was made to test the pathogenicity of such 
cultures. V 

On May 5, 1957, & loop-full of the mid-gu$ contents 
of a larva with European foul brood disease was 
streaked on & plate of agar of the following constitu- 
tion: 10 gm. glucose ; 10 gm. yeast extract (‘Difco’) ; 
13-6 gm. potassium dihydrogen phosphate; 20 gm. 
agar; 1,000 ml. water; the pH was adjusted to 6:6 
with potash and the medium was autoclaved for 20 min. 
at 10 Ib./in.* (116°C.). The plate was incubated at 35° 
in a MoIntoah and Fildes Jar which contained hydro- 
gen 95 per cent (v/v) +5 per cent (v/v) carbon 
dioxide. Colonies of B. eurydice were visible after 
24 hr. and colonies of S. pluton after 24 days. Single, 
well-isolated colonies of. each o i were sub- 
cultured, each on a plate of the medium described 
above + 1-0 per cent (v/v) honey. B. eurydice grew 
vigorously after 24 hr., and a well-isolated colony was 
subcultrvated into 150 ml. of broth of the honey- 
medium which became very turbid after 24 hr. 
Colonies of S. pluton were visible on the other plate 
after 2$ days; there were no visible colonies of 
B. eurydics, and a well-isolated colony of S. pluton 
was suboultivated into 150 ml. of broth of honey- 
medium. This broth was slightly turbid after 2 
days; growth was heavy after 3 days. The bacteria 
were centrifuged from the broths and each deposit ' 
waa suspended in 10 ml. of 30 per oent (w/v) sucrose 
syrup. A third ion was made of a mixture of 
one-third of each of the two suspensions. 

On May 17, 1957, each suspension was sprayed 
over the combs of one of three small bee colonies. 
The bee colonies were taken from an apiary, the 
colonies in which had never had European foul brood 
and showed no sign of disease during or after these 
experiments. The inoculated colonies were equal in 
size and were placed on separate mies, well out of 
range of drifting bees from each other or from any 
other bee colonies. 

After ll days, a few larve, dead or dying with 
European foul brood disease, were seen in the colony 
containing S. pluton + B. eurydice; 6 days later, 
the disease was general. S. pluton and B. eurydice 
were re-isolated from the diseased larve. There was 
never any sign of the disease in the two colonies 
which had been inoculated with the separate suspen- 
gions of bacteria. These two bee colonies were again 
similarly inoculated with new isolates of the respective 
organisms, but no sign of disease a : 

Ib seems certain that European foul brood of 
honeybees is caused by simultaneous infection with 
the two bacteria S. pluton and B. eurydios. When 
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pure cultures of S. pluton have been sprayed into 
healthy bee colonies, the organiam has appeared to 
grow in oooo&l form in the mid-guts of the larvæ for a 
day or two afterwards ; then, for a further day or 
so, diminishing numbers of thick rod-like bacteria 
only were found. These forms appeared similar to 


the aerobio form of S. pluton which can be cultivated .. 


in vitro’, The lumen of the mid-gut of the larval 
honeybee may not, therefore, be anaerobic. In a 
normal infection, B. eurydios may reduce oxygen 
tension enough to allow S. pluton to develop in ooocal 
form as when a mixed culture of the organisms is 
grown with air in a closed bottle’. 


1 Bailey, L., Nature, 178, 1190 (1056); Bee World, 38, 85 (1957). 
,' Balley, L., J. Gen. Microbiol., 17, 39 (1057). 


Occurrence of the Muskrat in Hu Ma 
District, North-eastern China 


Tas muskrat, Ondaira sibethica L., has been 
introduced into many parte of Europe since 1905 and 
into the U.B.S.R. in 1027. 

Ite occurrence in the Amur region or Hehlung 
Kiang, on the northern part of Manchuria or north- 
eastern China, was first reported by Shaw and Chu}, 
based on two livmg specimens and three dead ones 
collected by Mr. Tsong of the Animal Products Co. 
in early summer of 1954. Later, in the spring of 
1955, Mr. O. Chang made a special trip to Hu’ Ma 
district, where he collected twenty-one specimens. 
Still later, Mr. T. H. Lo obtained a few more specimens 
and made some observations in the same region in 
the summer of 1956 *. 

Hu Ma District lies on the southern bank of the 
Amur River. Its climate as a whole is rather cold. 
Winter is long, and air temperature may fall to 
— 46° or even — 49°C. Summer seams to be rather 
short and not very hot; the warmest weather in 
June, July and August being 35°C. ` 

Aocording to local information, individual musk- 
rate have been observed in Hu Ma District for more 
than ten years. Due to the severe and long winter 
in this region, the shortness of growing season, and 
the lack of proper protection, the population of the 
animal increases rather slowly. 

The coloration of the muskrat shows some varia- 
tion. The head, neck and back of Hu Ma specimens 
are darker than the original stock. The size ofboth 
sexes, however, is smaller, largest specimens weighing 
only 2,200 gm. 

The animal is chiefly nocturnal, but is also active 
m daytime, and can be seen in bright sunlight. Nest 
and tunnels are exoavated underground and rather 
complex m nature. There is only one entrance to 
the nest. The largest colony so far observed contained 
fourteen indrviduals in a single burrow. 

Like those which inhabit other parte of the world, 
the males are larger than the females. It is difficult 
to determine the sex, for it is necessary to examine 
the nipples (three or four pairs) or external genitalia. 
The animal breeds twice a year. The first litter appears 
rom the end of May to the beginning of June and 
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The Amur region of north-eastern China. 


1. 
Mi Ue AU. eon of ae shaded areas indicate 


range 


their 
the second litter between July and August. 
animal does not hibernate in winter, i 
herbivorous. Aquatic plants are very rare during 
the coldest months, so the animal then lives mainly 
on fishes or other animals. 


Institute of Zoology, 
Academia Sinica, 
Peking 53, China. 

July 18. 


Bert TI, anl Ohu, O., Shon Wu Hseuh Tung Pao (Biologia), 19 
1 Shaw, T. E, and Chang, O., Chinese J. Anim. Husb., No. 2, 57 (1957). 


Elephant Seals on the Antarctic Continent 


Tas elephant seal (Mirounga leonéna (L.)) has 
not previously been recorded in any numbers away 
from its known breeding grounds.  'lhese are 
antarctic and subanterotio islands from the South 
Shetlands to Macquarie and the Campbell Islands, 
extending north to Tierra del Fuego and the Falk. 


lands. The southernmost known breeding ground 
i8 Ki Island in the South Shetlands, in 
about 62°8. South of this, stragglers are fairly 


common off north Graham Land in 64°-65°8. L3 
and single individuals have been recorded in summer 
from Terre Adélie (66° 45'8.)*, Ca Denison 
(67° 0’ B.) *, Boots Island (67° 24’ 8.) *, Cape Hallett 
(72° 25° B.) * and MoMurdo Bound (77° 40^ 8.) . A 
young male was seen on March 24, 1954, at Mawson 
(67° 86' B.). There are also a few records of sightings 
in the pack-ice. 
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In February, 1957, a regular summer haulmg-out * 
ground for several hundred elephant seals was dis- 
covered in the Vestfold Hilla, Australian Antarctic 
Territory, 68° 85/8., 77° 58’ E. 

This area contains about 800 square milos of 
exposed rock, ioe-free in summer, with beaches 


suitable for these seals. During the establishment. 


of the Australian National Antarctic Research 
Expeditions’ Station ‘Davis’, a number of moultmg 
elephant seals were found in the neighbourhood. 
Seven were seen on February 1, 37 on February 8 
and 77 on February. 19. Later, Robert Dingle, 
commander of the station, reported counts of more 
than 400 ón March 6, more than 250 6n“April 2 and 
4" on April 28. These counts werezthade on four 
beaches with a total length of about 1,800 ft. One 
female was-sean in February but all the rest were 
males.‘ Bachelor bulls were in the majority, but there 
were a number that could be classed as mature harem 
bulls; adolescente 2-4 yr. old made up 5 per cent 
of the total on March 6 and 25 per cent on April 2. 
Skulls, teeth and carcasses on the beach showed 
that it-musbt have been visited regularly for a number 
of years. By the end of April the last seals to leave 
had to croas 5 miles of fast ice to reach open water. 

There is no difference in date of moulting between 
these seals and more northerly populations. Altheugh 
nothing is yet known of the behaviour of the sta-ice 
at the Vestfold Hills in spring, it is extremely unlikely 
thas the beaches are ice-free in time for the breeding 
season (September-November). Even if the shores 
were ice-free, it is unlikely that the elephant seals 
would penetrate the wide belt of peok-ioe farther 
north. It is much more probable that a small part 
of the large population breeding at and 
Heard Island goes south in summer. Smoe branded 
elephant seals from Heard Island have twice been 
reported at Marion Island, & distance of 1,614 statute 
miles, the 1,082 miles from Heard to the Vestfold 
Hills is well within their powers. The situation may 
beet be compared with that at the South Orkneys!, 
where the breedmg population is very small but the 
' summer population is about 10,000, and reflects a 
wide CPOE OL OERE seals over suitable feeding 


Susan E. INGHAM 
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The Freshwater Eel Anguilla obscura 
Gunther, 1871, In Southern Africa 


Om August 8 fifteen eels were collected in the 
Mgqakwebe River (27° 22’ E., 82° 50’ 8.), a tributary 
of the Buffalo River, Cape Provinoe. One specimen, 
a short-fin species 35-5 cm. in length and very dark 
in colour, differed in a œ from any of this 
group previously found. A subeequent detailed exam- 
instiga has shown this to be without doubt Anguila 
obsoura Gunther, 1871, a Pacific species nob previously 
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reported west of New Guinea and a notable dis- 
covery on the African continent. - 

In, hia revision of the genus Anguilla Shaw, Ego! 
. examined Gunther’s type of obsóura, and detailed 
specifications are available for identification of this 
species. The characteristics of tliis i from 
the Buffalo River system have been found: to fall 
within the range of those given for Angwilla obscura 
in every detail. The following critical evaluations 
were obsarved in the specimen now described : 
` (a) length of intermaxillary-vomerine: band of teeth, 
73 per cent,of the- distance from the front margin of 
that bard tp Sis omic ioe Md of the al ay 
bend; (b) the distance between verticals through 
the anus and the origin of the dorsal fin, 2:4 per 
cent of the total length; (o) total number of verte- 
bre —.103. The gonads were not developed, and the 
sex could not be determined. 

Whether this specimen of Anguilla obscura in 
the Buffalo River system is a stray or not oan only 
be shown by future investigations. That in its larval 
life and metamorphosis 1) may have endured a most". 
extensive migration is of far-reaching significance. 

It hag been shown that Indo-Pacific freshwater 
eels have several, presumably well-separated spawn- 
ing areas’, all of which are close to land, though only 
& few have been positively located. Larvae of Anguilla 
bicolor bicolor MoClelland and of Anguilla mossambica 
Peters, have definitely been found between the 
northern tip of Madagascar and the African main- 
land*. Elvers of the former, 5.0—0.0 om. in length, 
have been collected near Dar-es-Salaam’, and elvers 
of the latter, ag well as those of Anguilla marmorata 
Quoy and Gaimard, from the rivers of Madagasocar!. 

for these African eels an area east 
Bt Meana, ind teen ja ied ai Genwi 
ground. In the case of Anguilla marmérata, which 
is dominantly western Pacific in distribution, we 
can expect to find other spawning areas nearer its 
major distribution area. 

In this connexion it is probably signifloant that 
young eels of all species migrating up the Buffalo 
River are variable in gizé, ranging from 10 to 22 om. 
in length‘, viua pied uh de Meus die 
single age-group. No 
eels of this type from Bomde d ue Lise 
examined are fully pigmented; on Strubberg’s 
specification’ they are elvera in the last stages of 
metamorphosis, which means that they can have 
been in fresh water only a very short time. The range 
in size oan therefore not be explained by sojourn 
in fresh water, but more likely indicates an unusually 
long period, anything from 2 to 5 years, at sea— 
much longer than would be for those elvers 
to travel from the viomity of to southern. 
Africa. It may well be that a number of the elvers 
found migrating up the Buffalo River do not come 
from the same spawning ground as those reaching 

, but from one-poesbly much more 
distant, which they may well share with other species 
such as marmorata and obscura. 


Department of Icthyology, 
Rhodes University, 
Grahamstown. 
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Maintenance In vitro of Haplometra 
'  cylindracea 


` Dugme the two years, attampte have been 
made in this laboratory to keep alive sn vitro sterile 
tramatodes of the species Haplomeira oylindracea 
(Zeder, 1800) obt&ined by aseptic dissection from the, 
lungs of frogs (Rana temporaria). Of the 888 frogs ` 
dissected to date, 194 were uninfected with this 
trematode and the 144 frogs provided & 
total of 576 living flukes. One remarkable frog had 
23 flukes in the left lung and 17 in the right lung ; 
but the majority. of infected frogs had either two 
or three flukes in each lung. 

In previous work of this kind with Fasciola hepatica 
it was shown} that Hédon—Fleig is a valuable saline 
to use. In the present work it was used once more ; but 
sodium dihydrogen phosphate waa substituted for di- 
sodium hydrogen phosphate, with consequent altera- 
tion.of the pH range from 8-4-8-8 to 8-2-8-4. In 
addition, a frog Ringer’s solution with the following 
composition and pH range was used : sodium chloride 
8-5 gm, potassium chloride 0.25 gm, calaium 
chloride 0:3 gm.,*sodium bicarbonate 1-2 gm. and 
distilled water 1,000 o.0.; pH 8-1-8-8. Both solu- 
tions were filtered as in previous work and both 
were used either with or without additions of 
D-glucosp (0-5 per cant). Haplometra oylindracea 
continued to live in a fairly active condition in these 
Po eae eee ee 200: for the periods specifled 
as follows : 
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Duration of culture period (days) 
Means z 


Ranges 
48-105 a 
Helon inig + thao 50-88 ea 
Sie + glucose 54-84 64 


Thus, H. cylindracea remains alive under these 
simple conditions of culture for much longer periods 
than does F. Nepalia, pate ino dabi bocas. af 
the lower temperature of incubation but also because 
of ita smaller size. There seems to be no significant 
difference in periods of survival in Hédon-Fleig and 
Ringer's solutions with or without additions of 
glucose, whereas Fasciola will not continue to live 
for more than about 48 hr. in the absence of glucose, 
while in the presence of glucose it has been found 
to live under these conditions for as long as 84 days. 
In a sterile medium somewhat enriched with nutrients 
(‘Bacto’ beef extract 0.8 per oent, sodium chloride 
0-6 per cent, ‘Bacto’ tryptose 1:0 per cent and 
D-glucose 0-5 per cent) and having a pH range of 
7-:2-7-4, twelve tely treated Haplometra con- 
tinued to live for 57-110 days, with & mean period 
of 88 days. In all these ta, ag in those with 
Fasotola, histological examination of the fluke revealed 
abnormalities of spermatogenesis, but in Haplometra 
these first a much later and only after about 
five days of culture. 

After dissecting out the compact testes of Haplo- 


meira it was easy to make permanent fixed and stained ` 


ameers showing stages of spermatogenesis, and exam- 
ination of these revealed some variability in the rete 
of meiotic division in the I spermatocyte 


prunary 
stage. The mean rate is fairly constant $» vivo at 
about 24 divisions per 1,000 spermatocytes examined 
at random, and this falls only slightly to about 14 per 
1,000 after 24 hr. of oulture in dextrose broth, but 
it falls to zero in the Ringer’s solution without glucose 
and to 4 per 1,000 in this saline with added glucose. 
An initial fall to 14 per 1,000 is seen after 4 hr. of 
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culture in all the solutions employed, so that in 
dextrose broth the meiotio division-rate does not fall 
appreciably after 4 hr. for & further 20 hr., and there 
is some foundation for the statement that it does not 
fall below this figure for periods up to five days. 

Both flukes freshly removed from: their hosts and 
flukes which had been maintained in the Ringer’s 
solutions with or without glucose and in dextrose 
broth were examined for glycogen deposite after 

ing. In fresh flukes glyoogen is stored in 
the muscles and in the cells of the parenchyma. 
Flukes cultured in Ringer’s solution plus glucose 
and in dextrose broth showed heavy deposits of 
glycogen iü-the muscles and only slightly. reduced 
deposits in-the parenchyma, but flukes cultured in 
the Ringer’s solution without glucose showed prac- 
tically no glycogen in the parenchyma, though 
deposits were still present in the muscles. Quantita- 
tive studies based on the photometric estimation of 
gtucose by Nelson’s method? showed clearly that 
gluooee is abstracted from the medium by the flukes 
and that in Ringer’s solution plus glucose and m 
dextrose broth the glycogen deposits are maintained 
at the in vico level of 1-5 per cent wet weight for 
periods up to three weeks, but that in Ringer's 
solution without glucose the groas deposits of glycogen 
are substantially reduced to a mean of 0-8 per cent 
wet woight after one week. However, Warburg 
determinations show that the rate of respiration of 
flukes maintained in Ringer’s solution plus glucose 
falls from a mean of 4:8 pl./mgm. dry weight per hr. 
at 25°C. to about one-half of this value after about 
two weeks. 

It appears that H. oyléndracea depends on aerobic 
respiration to & greater extent than do any other 
helminths go far studied‘. It dies within 4 hr. under 
anaerobio conditions, but after shorter periods of 
anserobiosis the oxygen debt incurred is completely 
repaid when the medium is placed in equilibrium 


glucose uptake from solutions and to estimate laotio 
acid production by worms placed under anserobio 
conditions. 

Note added in proof : Recent estimates indicate that 
lactic acid production during a short period of 
anaerobiosis (2 hr.) is increased threefold. 

Bun Dawzs 
RALPH MULLER 


Department of Zoology, King’s College, 
London, W.C.2. July 16. 
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* Nolson, N., p Diol. Chen., 183, 375 (1944). 
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. Colonial Differentiation between. 
Escherichia coli B and Escherichia coll Bir 


A agBAT deal of radiobiological research has been 
carried out on WHacherichia ocoli, strain B, and ite 
radiation resistant counterpart, Hoecherichia  ools, 
strain B/[r!. Aside from the fact that E. colt Bjr 
demonstrates increased resistance to various physical 
and chemical agents! when it is to the 
more sensitive parental type, there is little else to 

one strain from the other. 

It was recently noticed in our laboratory that 
B. coli B and E. cols Bjr exhibited an unmistakable 


E 


' pended in 10 ml. of saline. 


P ^os 
.1218 — & 
differance in NNI 
commonly uset in our laboratory and oonsisüing of 
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when either sirain’ a 
waa plated on thé surface of A—O agar’, a medium ` 


+ 


‘1-0 per cant N—Z--Case (Sheffield), 1-0 per cent yeast . 


extract ('Difoo') 0-2 per cent potassium hydrogen ` 


phosphate, 0-1-per cent glucose and 1:5 per cent 


* ager. OS dus ci tuse of Gris dod mus colani E 


the B/r strain appeer with & gmooth (S) outer edge, 
while the B strain takes on the classically rough (R) 
‘appearance with. a highly serrated outer edge. . 
The protocol in ité entirety entails 
cultures of Ø. cols B and Bjr for-19 hr. at 


growing ; 
97* O. in test tubes containing 10 ml of liquid 
medium that is identical in nutrient composition -to, 


the solid medium employed in the platirfg procedure. 
The ocells are’ washed twict-in 10 ml. 
aliquots of physiological saline and finally redus- 
An appropriate dilution 
of this cell ion is made through & series of 
‘saline dilution blanks and the oells are plated on the 
surface of the solid media. (These agar plates are 
‘poured and dried at 87° C., 48 hr. prior to use) After 
&n incubation period of 24 hr. at 87° C., an examina- 
tion of the colonies on the-plate reveals the character- 
istio S-E differentiation. 

' Attempta were made to observe thia difference 
among colonies of the two strains that had been 
cultured on media normally associated with ,these 
orgdniams ; this phenomenon could not be dérion- 


- strated with nutrient agar (‘Difco’) or the M-9 


medium of Anderson’. 
Smce capsular formation is very often related to 


. colonial morphology, the significance of these data 


would seem, to imply that the radiation resistance of 
B. coli Bir may very well be related to a capsular 
DU PUES organism. 

LEONARD 'N. ZIMMHRMAN 


“Department of Bacteriology, 


` . Pennsylvania Stato University, 


University Park, Pennsylvania. 
- 1 Witkin, H., Genetics, 23, 221 (1947). 

* Brypon, V., J. Bact., 66, 423 (1948). 

* Bryson, V., Bact Proc, 15 (1949). 

in Ni and Davidson, H., Proe. U.S. Nat. Acad. Soi., 37, 784 
5 Charis, B. L,, and Zimmerman, L. N., J. Baca., 71, 611 (1956). 
-* Anderson, B. H., Proc. U.S. Nat Acad. Sol., $3, 120 (1946). 
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Sexual Dimorphism in Labiatae 


Ix & recent communication, Baker! directed atten- 
tion to the difference m size of pistillate and herms- 


. Phrodite flowers in gynodiccious and gynomoncaious 


plants and suggested that the hormonal control of 
. sex-axpreesion might be connected with the level of 
auxin activity in the developing flower bud. In the 
course of genetical studies of gynodioscy in mambers 
of the Lebiatae, I have made some observations on 
the orign of this size difference in the case of Glechoma 
hederacea L. 

Some individuals of this species produce female 
flowers only ; others are gynomoncecious, the propor- 
tion of female flowers to hermaphrodite varying with 
the stock and also with the season. The female 
flowers-on predominantly hermaphrodite planta are 
smaller than the hermaphrodite flowers and are equal 
in sire to those on purely female mdividuals. Ooca- 
sional flowers are found which have one, two or three 
` aborted anthers and these are intermediate in aire 
between the female and the complete hermaphrodite 
flowers. 
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H¥Fsot OF RXXOYAL OF ANTHERS FROM A E 
'BUDÉ OX THE.LEKGTHB OF THE MATURE OOROLLAR 
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Artificial emasoulation of hermaphrodite flowers in 
bud reduces the'sixe of the corollas, in proportion, to . 
the number of anthers removed. When all four 
anthers are removed, the corolla does not gfow 
beyond the size of the naturally occurring female 
flowers (Table 1). An associated effect is that in 
emasculated, a& in natural female, flowers the stigma 
opens immediately after the opening vf the: *eorolla, 
whereas in complete hermaphrodite flowers i it remains: 
closed until after anthesis. 

It seems reasonable to suppose that the growth of 
the corolla is influenced by a hormone produced in the 
anthers, but I have not yet succeeded in replacing - 
the anthers effectively to prove this. The application 
to emasculated hermaphrodite flower buds of §-in- 
dolylacetic acid in lanolm at a'range of concentrations 
1,000-10 p.p.m. did not stimulate the growth of. the 
corolla. Strong inhibition of corolla growth ocurred 
when 1,000 p.p.m. of B-indolylaoetio acid wore used 
and some inhibition was a] t with 500 p.p.m. 
of B-indolylaoetio acid. Ib is hoped to extend this 
work during tha next flowering season. 3 

Such a hormone must be releaged post-meiotically. 
The data given in Table 1 were obtained from buds 
emasculated when about 5 mm. long, the critical 


.stage for effective treatment being a length of about 


7 mm., whereas meiosis is completed when the buds 
are only about. 1 mm. long. This seams to correspond 
with the observations of Wittwert, who investigated 
the production of growth hormone in the staminate 
flowers of corn.: He found that this occurred only. 
after the onset of meiosis, the greatest concentration 
being attained ten days to two weeks after the begin- 
ning of synapsis. In Glechoma, female flower-buds 
5 mm. long do not contain anthers, so that the 
determination of the mature oorolla-length must 
occur at & stage later than that rM ME 
of the gex of the flower. 

Baker stated that in at least some gynodimaous 
members of the Labiatae, the abortion of the anthers 
is associated with a dwarfing of the plant in all ite 
aerial parte. This does not appear to be a general 
manifestation. For example, in Thymus vulgaris L., 
female and hermaphrodite plante in the progeny” 
of a cross female x hermaphrodite are . jual m size, 
whereds selfing hermaphrodite planta produces much 
smaller hermaphrodite offspring (apparently a hetero- 
tio effect) (Table 2). ‘I have not noticed any dwarfing ' 
of the females m the other species which I have 
studied (Thymus serpylum L., T. drucet Ronn., T. 
pulegioides L., Salvia vertsciliata L. and S. pratensis 


Table t. OOXTAATMOX oF TER BIE OF TIMANA AKD ITNRMAPHRODITE 
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L.). The effect on corolla size of the hypothetical 
anther hormone of Glechoma is evidently quite looal- 
ized since small female and large hermaphrodite 
flowers occur close together in the same inflorescence. 
However, it was not found -possible to destroy the 
symmetry of the corolla by removmg two anthers 
asymmetrically. 

In conclusion, i$ seems to me that the reduction in 
maze of the pistillate flowers is & secondary sexual 


characteristic, resulting directly from the loss of the” 


anthers, and not necessanly connected in any more 
immediate way with the factors which determine 
the sex of the flowers. 

I am much indebted to Prof. D. Lewis for helpful 
discussion. 


Dept. of Biology, 
Univermty College of North Staffordshire, 
Keele, Staffs. Oct. 15. 
1 Baker, H G., Nature, 180, 614 (1957). 
1 Wittwer, 8. H , Untv. of Missouri Coll. of Agrio. Res. Bull. 371 (1048). 


AUDREY PLAOK 


Germinating Spores in the Rhynie Chert 


A SMALL loose block of Rhynie Chert (Scottish 
Middle Old Red Sandstone) has been found to contain 
a number of isolated spores which appear to have 
been germinating at the time when the onset of oon- 
ditions ‘favouring their preservation occurred. In 
some cass ib is clear that development had only 
just commenced, the spores having split open and 
produced small sac-like outgrowths m which no 
evidence of structure can be distinguished (Fig. la). 
A few specimens have been obtained, however, which 
probably represent slightly later stages, and in some 
of thease, the outgrowths seem to be composed of thin- 
walled cels, although the possibility cannot be 
entirely excluded that they may be merely artefacte 
resulting from shrmkage or re-arrangement. The 
largest and best-preserved specimen found so far has 
an overall length of about 0-5 mm., the distal end 
of the rather narrow outgrowth showing a clearly 
defined multicellular pattern although this can be 
recognized discontinuously to the basal portion 
where ıt emerges from the spore. Owing to its 
obliquity in the matrix, it has not proved posable to 
obtain a satisfactory photograph, but ita form 18 
generally similar to that of the speommen shown in 
Fig. lb. While the outgrowth in this case is slightly 
smaller and rather badly decayed, the tripartite 
splittang of the spore is clearly visible. Another 
speormen showing this feature together with evidence 
of possible cellular structure appears as Fig. lc, 
part of the (? incomplete) outgrowth being shown at 
a higher magnification in Fig. ld. 

While there can be no oertainty regarding the 
identities of any of the spores, size measurements, 
taken in conjunction with the recorded flora of the 
deposit!, make ıt not unlikely that some of them, at 
least, may have been the products of one of the known 
vascular plante. A few spores, the maximum diameter 
of which prior to splittimg has been estimated at 
about 67%, compare fairly closely both in size and 
appearance with those of Rhynia major (65u for 
unshed spores, Kidston and Lang’). Most of the 
spores showing evidence of development, however, 
although generally sumilar in form to those of Rhynia, 
are appreciably larger, being about 81j ın diameter. 
While there is evidence to suggest that these were 
formed in tetrads, the plant which produced them 18 
as yet unknown. 
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Associated with the spores in the block are abundant 
remains of Algites (Palaeonitella) cranis 
the occurrence of which, at certain levels ın the depoait, 
has been interpreted by Kidston and Lang assuggeeting 
the existence of highly aquatic and probably sub- 
merged conditions. There are no certain means of 
knowing, however, whether it was under such condi- 
tions that germination took place or whether the 
spores, having germinated elsewhere, were carried 
into the positions which they finally occupied during 
& period of mundation at & late stage prior to 
petrifaction. 

It seems reasonable to suppose that the outgrowths 
represent early stages m the dovelopment of the 
gametophyte generation of certain Middlo Devonian 
plants, some, if not all, of which may well have been 
Pmlophytes. While those found up to the present 
have been, at the best, imperfectly preserved and of 
uncertam identity, their presence in the chert 
mereases the hope that something may yet be known 
of the adult prothallia of the early land planta of the 
Rhynie depot. 

A fuller account may’be published elsewhere, when 
the examination of the remaming materiel has been 
completed. 


Department of Botany, 
University College, 
Cardiff. July 20. 
1 Kidston, B., and Lang, W. H., Treas. Roy Soo. Edin ,61, 3 (1017-21). 


A. G. Lyon 
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“The Origins of Life” 


N. W. Pemes characteristic and entertaining 
&ooount of the symposium in Moscow on the origin 
of life mainly oonsista of an exposition of his views 
on the subject and a metaphysical ocriticiam of a 
minor part of my own contribution to the discussion. 

The scientific value of the symposium lay, it seamed 
to me, in the fact that so many distingui and 
active scientists m flelds ranging from astrophysics 
-to genetics, with & strong central weighting in bio- 
chemistry, had pome together to discuss a ‘subject 
of such wide scope and importance as the origin of 
life on the Earth. It is true that most of the prepared 
contributions had only an incidental bearing on the 
“subject, but taken together they began to build up- 
& picture which can be the basis for further directed 
research. They also brought out by their weaknesses 
the nature of the major gaps in the story that still 
need to be filled. e" 

On the whole, the original Oparin-Haldane hypo- 
theais of evolution of life on this Earth in a primary 
reducing atmosphere was supported by the later 

Urey, who could not be present himself, summed 
up in.favour of & primitive atmosphere containing 
mainly nitrogen and hydrocarbons with ammonia 
mostly dissolved in sea water. Miller-reported further 
work on the synthesis of amino- and vegetable-dcids 
from such simple molecules, which has been largely 
confirmed and extended by Terenin, Pavlovskaya 
and Paasynsky, who also used ultra-violet light. 
Asymmetric syntheses on quartz catalysts were also 
reported by Klabunowski. 

On the next and critical stage of polymer forma- 
. tion, there was an interesting peper by Akabori on 
the polymerization of a&mino-aeetonitribe on olay to 
form polyglyoine and the subsequent introduction of 
other amino-acid side-chains. This was about as far 
as the synthetic approach from simple molecules had 
progressed, though the work of Oparin and his school 
on reactions in ooaoervabe drops is suggestive of the 
conditions of the next stage of Pirie’s ‘eobionta’. 
The rest of the discussions turned on the reverse 
approach, by analysis of existing biochemical pro- 
oomses in & variety of organisme. Despite Pirie's 
oriticiams of the limitation this implies to the more 
suooessful mechanisms, ib is unfortunately the only 
way open to us until we get to other planeta. We 
had, on the most general question of the evolution 
, Of metabolism, an important pa by Prigogine on 
the thermodynamics of cyclic biochemical systems 
and of their evolution from simpler forms. Other 
ideas on the open character of organic metabolism 

were furnished by Broda and Mitchell. 

I put forward a suggestion of how the a 
improbability of the enormous complexity of bio- 
logical structures could be understood in terms of 
the formation of a sequence of structural units, such 
as maocro-moleculee, fibres and membranes, determined 


by the nature of their progressively weaker uliimaié 


binding forces, each imcludmg all the smaller and 
more tightly bound lower structures. The functions of 
such structures in oell metabolism was well brought 
cut in the paper-by Sissakian. : 

In the fleld of biochemical evolution, Calvin brought 
forward a general hypothesis for the production of 
catalytic activity from progressively more complicated 
substances up to the present-day protein enzymes. 
Nioolaev provided some experimental evidence for 
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this from the catalase-like activity of certain copper 
compiaxes. A 

On the evolution of proteins and enzymes, we had 
interesting papers from Sorm and Hoffmann-Osterhof 
showing the persistance of common features pointing 


. to an earlier peptide stage. Straub provided further 


evidence in experiments that seemed to show ‘that 
the synthesis of proteins in liver cells proceeds in two 
stages, first that of a common basic protein and then 
“the addition of a specific terminal grouping conferring 
on ib spearflo—eanzymio or aniibody—chgraoter. 

The two other major biochemioal activities, those 
of energy transfer and control of reproduction, seem 
to be carried out by the same groups—the nucleotides 
as coenzymes, and the polynucleotides or nucleic 
acids as basic genetic material. There was naturally 
much discussion of the nucleic acids, and their role 
in stabilizing biochemical reaction patterns, ab the 
symposium, particularly in the contributions of 
Ohargaff on the relations of proteins and nucleic 
acids, and in those of Fraenkel-Conrat and Schramm 
or gpeorflo protein synthesis by viruses, which I did 
not find as irrelevant to the subject as did Pirie. As 
the moment we have to consider the triad of mutual 
synthesis : : T m 

RNA + DNA 
Hot E 
Protein of 


but this cannot have been the original state, and it is . 
one of the major problema of biopcesis +o find what 

were ite anbeoedenta. 

ment that the Pasteur effect implied, as Oparin had 

first suggested, the priority of fermentative over 

oxidative cycles in the evolution of.life, a point well 

brought out in Aubel’s paper. I5 was also dealt with . 
MEO s By ane eva Run, 

of nitrogen metabolam. 2 

Closely connected with this is the question of 
Photosynthesis, which was the means of liberating 
the molecular oxygen necessary for oxidative cycles. 
of Haid, Orde, Rramova Bolo eid Bebonbnikow, 
of Reid, Oda, Krasnovaki, Sorokin and 5 
indicated that before the chlorophyll-operated oxygen- 
liberating photosynthesis, there was one operating - 
photocatalytically through simpler porphyrins and 
producing mainly molecular sulphur or sulphur oom- 
pounds as some bacteria do to-day. Here Pirie is 
not quite fair in his claim that really primitive types 
were not studied, though it is now clear that there is 
much more to be learned in this fleld. 

Nearly all the papers presented belonged or fitted 
in with the now almost orthodox scheme of bioposeis, 
including those as far removed as Pauling’s on the 
relation of blood-group mutations by minor protein 
molecule changes. However, one interesting 
appeared in the paper by Fox on the hydrothermal 
production of many enzymic reactions, suggesting 
that life had originated not in @ oold but a nearly 
boilmg ocean, to-day represented only by hot springs. 

I hope these remarks may do something to enlarge 
Pirie’s view of the symposium, but they still are far from 
doing justice to the wealth of information ted 
and the interesting discussions that ensued. wever, 
in some months time scientists will have the opportun- 
ity to judge for themselves by the publication in several 
languages of the Proceedings of the Symposium. 

J. D. BERNAL 
Birkbeck College, Malet Street, London, W.C.1. 
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RESEARCH AND THE 


the Fourth Fawley Foundation Lecture, ‘The 

Strategy of Research", given at the University of 
Southampton on Octobar 17, Bir George Thomson 
discussed tho factors which make for success in 
research, both in societies and in individuals. Sir 
George did not abbempt more than a few tentative 
answers to such questions as why science has taken 
so long to get established and why it has made false 
staris; whether the present high rate of discovery is 
likely to slaw down; or what are the most favour- 
able conditions and how far such favourable oon- 
ditions can be ensured. These.questions have been 
widely discussed in the past fifteen years in these 
columns and elsewhere, notably in the Barlow Report 
on scientifle staff; but if Sir George Thomson said 
little that was new, he gave a fresh emphasis +o 
certain points that frequently tend to be overlooked. 
Moreover, while in title his lecture recalls Sir Henry 
Tixard’s Mosel Memorial Lecture, ‘The Strategy of 
Science’, given before the Society of Chemical 
Industry five years ago, and the two lectures have 
something in common, Sir George Thomson’s lecture 
18 essentially to the other. 

By .the strategy of science, Sir Henry Tizard 
meant the art of so directing the application or 
advance of science as to make the most rapid progress 
of society or knowledge. The tactios of saience, on 
the other hand, are to be understood as the pro- 
oedure—the skilful devices—caloulated to gain the 
strategy, or, in other words, ‘research’. Nevarthe- 
leas, although Sir Henry might appear thereby to 
deny the title of ‘strategy’ to Bir George's lecture for 
that of ‘tactics’, in fact both addresses insist on the 
importance of flexibility in outlook, penetrating 
thought as +o the objectives that really matter, the 
avoidance of dogma and dispassionate minds in 
reaching conclusions. 

Sir George Thomson was concerned, in the main, 
with the individual; and although he glances at the 
organization of research, it appears to be rather as 
the forrn of organiration affects the produotivity or 
orea&ivenoss of the research worker than in relation 
+o ite appropriateness or the inirinslo advantages of 
particular forms. Scientific research, he pointed out, 
demands an inquiring mind, sustained by the belief 
that some of the questions it asks have reel and 
discoverable answers, and i$ must have both leisure 
and freedom. Further, it is essential not merely to 
ask sensible questions bub also to know the kind of 
angwer that it ig, reasonable to expect; and this is 
obviously alHed“to what Bir George claimed ia the 
most important, gifs of all in research—thab of 
choosing the right subjecta. 

This gift Sir George regards as rare, and he com- 
mented severely.on the tendensy +o work on un- 
promising subjecta and on the failure to break off an 
investigation when it no longer seams likely to be 
productive. This faculty is of supreme importance 
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for a director of research, and while Sir George did 
not minimize the difficuliiee involved in expenditure 
of both time and money in discontinuing a project, 
he was emphatic that is is as important to make 
bold and wise decisions here as in ho selection of 
projects originally. Neither in discussing the indi- 
vidual qualities needed for succeas in research nor in 
considering the merits of different forms of organiza- 
tion did he appear to attach much importance to 
the ability of a director of research to handle his 
men wisely, and it is implied rather than explicitly 
stated that the director should pomes qualities 
similar to those of the research worker—ability above 


detail If the director himself is not called upon to 
handle complicated apparatus without forgetting the 
main purpose, there are other duties which make 
analogous demands, and, like the research worker, 
his duties must allow him reasonable time to think 
if not also to experiment in the laboratory. 

Ib seams to follow that, if the director posaseases 
the qualities Sir George Thomson considers neoeasary 
in the research worker, he will have that intimate 
understanding of the mind and outlook of the 
research worker which is stressed as go important’ by 
Sir Henry Tizard; this will help him in using his 
authority to provide qué equipments and ser- 
vices and #0 maintain the conditions most fruitful 
for creative work. Moreover, those conditions— 
pethaps especially those touched upon by Bir George 
Thomson, in quoting & well-known passage from his 
father’s ‘Recollections and Reflections”—which 
stimulate critical judgment and new ideas, are the 
odndttions most helpful +o the research administrator 
in arriving at the difficuli decisions aa +o the selection 
and discontinuance of projects. It follows emphatic- 
ally from whas is said in this lecture that seniority 
has ite dangers in the direction, as in the execution, 
of research. There may well be a limit to the fruitful 
life of a director of research aa there usually is to 
thet of the investigator himself, and the further 
study of this aspect of the organization of research, 
for which Sir George Thomson pleads, might yield a 
really important contribution +o the wise use of 
trained man-power. 

Avberition to such matters in our present shortage 
of scientific man-power is essential if flrs&-olaes men 
are nob to be wasted on second-class objectives. 
Moreover, in work that particularly demands 
originality and imagination and leisure to think, it 
cannot be too often emphasized that hours and other 
conditions of work have no relation to those beat 
suited for routine and repetitive work. What is most 
efficients and even eemential in one sphere may waste 
valuable assos in another. Sir George Thomson 
frankly suggests that the five-day week is wasteful 
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for research. The breaks are too frequent and long, 
and this is a factor that should perhaps be given 
more weight in deciding the allocation of scientific 
research betweeit a university institution and en 
industrial establishment, and certainly in considering 
the development of technological institutions and 
their role in industrial research. 

In considering the three main typos of research: 
organization in Great Britain, Sir George placed the 
universities first from the point of view of supplying 
the most fruitful conditions for creative work, and 
"especially in their steady stream of young and able 
minds who are not likely to accept without queation 
traditional ways of looking at things. Against this 
immense advantage, the provision of services is bad , 
and though be did not enlarge on this, the improve- 
ment of such services, especially the ratio of mechanica 
‘and assistants to graduates, is one way in which for 
small expenditure the country’s research effors could 
be greatly improved 

Sir George Thomson thinks that the serious diffi. 
culties of Government research establishments in 
Britein, particularly in seouring a steady stream of 
freah minds and im eliminating those who have lost 
their enthusiasm and ability for research, outweigh 
their advantages. He suggeses that Government 
science would be more fruitful rf a man’s stay in one 
establishment were limited to ten or twelve years, Bo 
that moet men would serve in at least three during 
their working life. Like Sir Henry Tisard, he believes 
that since the War the Government has been talang 
too large a share of limited resources of men capable 
of scientific research, and he urged the importance 
of increasing the opportunities for scientiflc research 
at the universities. Of industrial establishments he 
said little, though recognizing that they are responsible 
for much first-class work; but he thought that 
holidays are too short and ill-arranged and that 
contact with other workers in the same field could 
be improved. 

For the improvement of research generally, Sir 
George thought that the formation of temporary 
teams of men from different institutions but workmg 


in one building on a specific problem, as proposed by 


P. Kapitza, have real advantages in preventing. 


stagnation. To some extent she device ıs already 
used by the Road Research Board and in the estab- 
lishments of the Atomic Energy Authority ; but the 
. dispersal when & problem has been solved is im- 
portant. He also stressed the need for attention to 
the problem of relieving the head of a large university 
department of administrative work so that he has 
sufficient time for research. 

As regards the future of research, Sir George does 
not believe that there is any real limit to discovery 
or even to what 18 worth discovering. There is a 
serious difficulty inherent in the increase of know- 
ledge ; and a man may have to know so much before 
he reaches the frontiers of knowledge that he will 
have lost his originality. It is very likely that 
he would go by such & narrow paih and be so 
specialized as to be unable to appreciate what other 


NATURE 


December 7, 1957 


people are domg. Each divergent line of research 
would gradually degenerate and die out for lack pf 
cross-fertilhzation with other lines, and this, if any- 
thing, probably determints the real limit to know- 
ledge. This is a long way off, but ıt was in this oon- 
nexion that, after streasing the value of good abstracts 
in helping to cope with the relentless growth of 
hterature, Sir George urged that it is of the first 
importance to encourage men whose business it is to 
interpret scientists to one another. In addreasing the 
Library Association recently, Dr. J. Bronowski 
suggested that the publication in one series of the 
old and new classics of science would help to make 
the language of science familiar to a new generation, 
and his plea for more classics of science looking at 
new discoveries in a personal way found an echo in 
Sir George Thomson's plea for encouraging the 
interpreter of science +o non-scientific audiences. It 
18 also important, he believes, to encourage the 
interpretation of advances in one science to workers 
in another, and even of one branch $o those working 
in another branch of the same science. Sir George 
does not think that this could usually be done by the 
specialist himself. It is usually done best by a man 
who has got up the subject for the purpose, and such 
men should be given adequate recognition in goientiflo 
circles. 

The real menace to the advancement of science, 
however, ıs loss of freedom, above all, freedom to 
think. Even here Sir George was optimistic, though 
his address seta in ite rightful perspective the current 
discussions about academic freedom in the universities 
of the world. No leas important us that he indicates 
the way in which theories of morality, s8 well as 
political doctrines, particularly the view that a 
scientist 18 responsible for the consequences of his 
discoverios even if be has not foreseen them, oan 
threaten freedom. . 

Apart from this glance at the futuro and the 
review of the devalopment of science with which it 
began, this Fawley Foundation Lecture might ba 
described as an exposition of the theme that wise 
rather than large expenditure is what matters in 
research. No leas clearly than Sir Henry Tixard, Sir 
George pointa to Government negleot as largely re- 
sponsible for the current waste of resources of trained 
man-power: the significance of such projects as the 
National Science Centre and both the National 
Reference and Lending Libraries for science and 
technology is clearly seen in the context of his 
restrained but imaisive remarks about the exchange 
of information and the meeting of minds. If, how- 
ever, the Government is to be turned from ite mus- 
taken ideas as bo how to economise m scientific and 
technical matters, scientista and their professional 
associations must use to the full the argumenta which 
Bir George Thomson has outlined, both in preesing 
such views on the Government and in developing for 
themselves mcreasingty efficient means of securing 
the interohange of men and of information and 
establishing the conditions in which creative work is 
most fruitful and effective. 
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THE 45-FT. RADIO TELESCOPE AT THE ROYAL PARAR 
ESTABLISHMENT, MALVERN 


By STAFF OF THE ROYAL RADAR ESTABLISHMENT 


ADIO methods of observation have extended to 
many branches of astronomy during the past 

ten years, and have led to contributions of oonsider- 
able importance both to radio and to astronomy. 
This field of research includes the study of radar 
reflexions as well ag radio emissions from astronomical 
bodies, gaseous media, and sssociated astrophysical 
senor The epplication of radar is limited to 
near objects in the vicinity of the 

Zack ar Sahin the ol prelen butik has the 
advantage of providing an accurate measurement of 


Tange. 

Although progress in radio astronomy has been 
rapid, i$ depends much on advances in radio tech- 
niques. A basic need is for improved sensitivity and 


practical considerations, since very large steerable 
i vast; mechanical seructures 


more difüoulb it is +o achieve the accuracy of surface 
necessary for short radio wave-lengths. 5 

Thee conditions were in mind when the radio 
telescope here described was planned early in 1950. 
A parabolico reflector was specified so that the aerial 
could be used over & wide range of wave-lengths. It 








size of the reflector; but it was consequently more 
practicable to achieve the desired acouraey of the . 


ic c T "— P ie eas 
telescope to work down to short wave-lengihs of 
10 om. or leas. The smallest angle which can be 
resolved is approximately equal to A/D, the ratio of 
pu e cu Ris 
aperture.  Henoe, although the power received is 
proportional to the collecting area, and thus to D', 
the angular resolution is improved if à can be made 
small. If the telescope is used as a redar, then ihe 
power transmitted is contained in a beam of width 
approximately A/D radians (and hence of solid angle 
mw3/D*). Oonsequently, the shorter the wave-length 
the more the power is concentrated on the radar 
target by a factor proportional to D'/A*. The relation- 
ship -between diameter and wave-length for the 


Many 
stars’ or radar reflexions from meteor trails, are, 
however, very much more intense a$ longer wave- 


In comparison there has been little work in Great 
Britain at centimetric wave-lengths, although research 


Sar eae | 


Fig. 1. The radio telescope at Malvern, showing the alumintum surface 
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elsewhere has shown that much significant informa- 
tion may be obtained in this band. 

The specification to meet the above i 
stipulated the provision of a parabolic reflector 45 ft. 
in diameter, with a focal length of about 20 ft., and 
weight leas than 4 tons. An accuracy of surface 
contour withm + } in. of the parabolic form had to 
be maintained in any operating position, which 
included elevations of 5?—85? a3 all azimuths in various 
conditions of temperature and in steady winds up to 
80 m.p.h. When noi in use, the reflector had to be 
CB, of withstanding steady winds up to 60 m.p.h. 
with gusts up to 110 m.p.h., and the deposition of 
ico or snow, without suffering any permanent dis- 
tortion. 

The contract for the reflector was placed with 
Precision Metal Spinnings (Stratford-on-Avon), which 
agreed to complete construction and erection m leas 
than a year. The design was prepared by the oon- 
sultans firm of Messrs. Jenkins and Potter. The 

consisting essentially of two rings oon- 
nected by curved radial arms, and the riveted plates 
forming the reflector surface, were all manufactured 
in aluminium supplied by the British Aluminium Oo. 
The radar tower was i and constructed by 
Experimental XEstabhehment, Christchurch. The 
engineering planning of the whole scheme was 
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oo-ordins&ed and aæisted throughout by the Engin- 
eering Department of the Royal Radar Establish- 
ment z 


In the operation of & radio telescope, several types 
i due +o 


necessary impose 
of + vv in. ab the centre of the bowl and + j in. 
at the periphery. The reflector was assembled at the 
prepared site in Malvern during winter months and, 
despite adverse weather conditions, the telescope was 
satisfactorily completed and mounted within a year 
of placing the contract. Due to &he incorporation of 
turning mechanisms from old equipment, the prin- 
cipal item of expenditure was the parabolic reflector, 
and the total cost was of the order of £10,000. As 
an example of the improvisation to keep the cost 
low, the support for the instruments at the focus of 
Leo eee polo Ponai m 
the General Post Office for £3 Os. 
radio telescope is shown in Fig. 1. 

It was originally intended that the telescope should 
first be used in an atbempt to detect the radio spectral 
line from deuterium in the galaxy at & wave-length of 


December 7, 1957 


No 4597 





Fig. 8. Radar eoho of the first Harth satellite rocket observed on 
October 80 


91 em. An extremely sensitive radiometer, capable 
of measuring changes of aerial temperatures of lees 
than 0-1 deg. K, was constructed. The receiving 
dipole and reflectors for this experiment can be seon 
in Fig. 1 at the focus of the telescope, and observations 
were about to commence when the first Russian 
Earth satellite was launched. It was then decided +o 
deuterium line measurements tem- 
porarily, and instead to accelerate a later develop- 
ment which hed been planned in the research 
programme, the building of a 10-cm. radar trans- 
mitter and receiver into the radio telescope, since 
this would make it possible to obtain radar echoes 
from the satellite and ita rocket. Several departments 
within the Royal Radar Establishment co-operated 
in the construction of the apparatus, which by an 
intensive effort was completed within three weeks. 
Eesentially this equipment consiste of a high-power 
radar which operates at a wave-length of 10 cm., 
radiating a peak power of 2 megawatts with a pulse 
length of 5 seo., & receiver of 500 ke./s. bandwidth, and 
appropriate display unite. The waveguide and horn at 
the focus of the radio telescope can be 
san in Fig. 2. 

The fleld of view of the radio tele- 
soope at this wave-length extends over 
It had been ho 


have been sufficiently precise to direct the 
radio telescope withm 4° of the paths of 
the satellite and rocket; but unfortun- 
ately, this has so far proved & major 0-5 
problem. However, on several occasions 
since October 30 radar echoes have been 
received from the rocket and these have 
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km. 


396,900 





17.04 


17.05 
Wig. & Radar echo of the Moon, showing distance from radar to 
Eon i Moon's surface In kilometres agalnsi Universal 


been of strong intensity at ranges of about 1,400 km. 
Fig. 8 shows a photograph of a radar echo of the rocket 
of the first Earth satellite on a brightneas-modulated 
display with the radar beam maintained in æ fixed 
direction. ‘The form of the echo indicates a scin- 
tillation of echoing area due to the varying aspect 
of the rocket as it across the beam. It is 
estimated that the first Earth satellite itself, assuming 


Moon’s surface in the returned echo, and measure- 
ments of range are correspondingly inaccurate. In 





i 
$ 
| 
E 
$ 
È 





Bange 
Fig. 5. Amplitude of the Moon echo 
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the radar here described the pulee-length was 5 pseo., 
equivalent to & distance of about 1 km., so that 
echoes from each part of the surface of the Moon 
corresponding to increments of the order of a kilo- 
metre m depth can be distinguished. As a short 
Pulse-length reduces the area of the surface ilum- 
inated within & pulse-length, it becomes necessary to 
have an equipment with high aerial gain as well as 
high peak power. This has been achieved with the 
present equipment. : 
A photograph of the Moon echo on the range—time 
display is shown in Fig. 4. The echo begins at the 
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nearest part of the Moon’s surface and the range 
drifte with time due largely to the movement of the 
observing site with the rotation of the Earth. Because 
of the initial sharp rise of echo intensity, as illus- 
trated in Fig. 5 by the photometric analysis of the 
photograph, the range at any instant may be 
found to an acouracy of the order of a kilometre, 
which is better than that obtained so far by optical 
methods. 

Acknowledgment is made to the Controller, H.M. 
Stationery Office, for permission to publish thia 
communication. 
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THE RADIOCHEMICAL CENTRE, AMERSHAM 


By Dr. W. P. GROVE 
General Manager 


HE demand for radioisotopes continues to grow 
vigorously both at home and abroad, and during 
the past three years the combined output from the 
United Kingdom Atomic Energy Authority's estab- 
lishmenta at Harwell and Amersham has more than 


doubled. The larger part of the work of making 


upon ‘the Radiochemical Centre, which will have 
sent out nearly twenty thousand consignments this 
year. 

To pace with the demand a new laboratory 
of 12,000 aq. ft. (Fig. 1) and & block of offices have 
been erected at Amersham, and these were opened 
by Lord Salisbury on November 1 in the presence of 





Fig. 1. 


A general view of the laboratories showing the new block in the background 
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Fig. 2 A general view of the Isotope laboratory in ths new technical bulding 


Bir John Cockcroft, Bir Henry Dale—who opened the 
first group of isotope-prooeesing laboratories in 1954 
(Nature, 173, 1067; 1954)—Sir Ernest Rock Carling 

The new laboratory is to house proceases with 
beta- and gamma-emitting isotopes. It is needed 
because of the increasing radioactive soale of opera- 
tions, the greater diversity of radiochemical work and 
the higher standards of protection that are now in 
vogue following the latest reports of the International 
Commission on Radiological Protection (1955). 
Whereas the older planta were shielded for amounts 
of gamma emitters of ten to fifty curies, the present 
need is for equi capable of handling & thousand 
curies. Also for large amounts of beta emitters, 
which may not require heavy shielding, it is still 
necessary to provide for effective containment within 
‘gloved’ boxes and to exercise strict radiological 
control. A large part of the new laboratory is 
devoted to this type of work and a versatile system 
Ro ades ‘tonged’ boxes has been installed 

ig. 2). 

In particular, the facilities for ing fission 
producte are being improved. ium-187 and 
s&ron&ium-00 have to be manufaowured into the 
various special forms required by industry, as, for 
example, sources for industrial radiography and for 
thickness gauges. There is also a need for more of 
the ‘minor’ fission producte—promethium, cerium- 
144, yttrium-90, xirconium and niobium-95. For 


these purposes a ‘hot cave’ facility is being constructed 
to accommodate activities up to one thousand curies 
of osgium-137. It comprises three inter-connecting 

which are shielded by three feet of 
high-density concrete bricks. Vision is obtained 
through liquid windows of concentrated zino bromide 
solution and manipulation within the ocells is done 
with the aid of three pairs of the Argonne pattern of 
master-slave manipulators. As these caves are 
intended for chemical work with highly toxic 
materials, it has bean necessary to provide them with 
enclosed metal liners, each about 7 ft. x 
8 ft. x 15 fb, which will be kept under slightly 
reduced pressure to prevent the escape of redio- 
active dust. Access to the caves for servicing 
will be made by the ‘captive man suit' technique 
(Fig. 3). 


Labelled Compounds 


The demand for some of the leeg-oommon isotopes, 
&nd perticularly for labelled oonteining 
iodine-131, phosphorus-82 or sulphur-35, has now 

wn sufficiently to warrant formal chemical planta 
‘or producing them. The number of io syn- 
theses of labelled compounds (other than carbon-14) 
has risen to more than five hundred this year, 
incorporating some twenty different isotopes. There 
is an increasing appreciation of the value of tracer 
methods in chemical technology, particularly m the 
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study of such specific chemicals as 
weed-killers, pesticides, adem 
rubber additives and 

The use of labelled drugs for ar 
termining their mode of action and 
metabolic fate, and of special com- 
pounds as diagnostic aids is also 
inoreaaing steadily. An interesting 
recent example (Nature, 178, 790; 
1956) is a study of the uptake of 
‘Dapsone’ (diamino-diphenyl-eulph- 
one) in the skin and tissues of 
leprosy patients by using the drug 
labelled with sulphur-35. 

For tracer studies, carbon-14 re- 
mains pre-emment and many new 
compounds labelled with this iso- 
tope have been synthesized recently 
for use by biochemists and others : 
more than two hundred unds 
are now available from Amersham. 
The synthesis of generally labelled 
benzene and toluene has been much 
improved, and so the simpler arom- 
atic substances are now acceasible 
with ring labelling. Other classes 
of oompound which have recently 
recerved attention include the ster- 
oids (chloresterol, testosterone, pro- 
gesterone, estrone), the carcinogens dibenzan- 
thracene and labelled 

sugars (gluoceo labelled in the 1 or 2 or 8 ition, 
Tie. sorbitol, io acid and glucuronic acid), 
and several of gus amino-acids i y labelled 
(DL-tryptophan, 5-h; tamune and 5-hydroxy- 
oi nori L-histidine and r-serine). 

standard of labelled compounds is constantly 
improving. Specific activities are now commonly 
five to ten millicuries per millimole, "og anl aed 


&nd they may be mu P 
The best samples of carbon-14 carbonate to-day are 
nearly 50 per cent isotopic abundance, as compared 
with leas than 2 per cent three years ago. The 
technique of gas-phase chromatography has done 


by the susceptibility of a compound to decomposition 
under ita own radiation. Techniques for preserving 
labelled materials againsb this effect are being 
studied. 

Biochemical methods of are becoming 
Ba tear The scale of sires of generally 

by photosynthesis in green leaves and 

protein by growing the alga Chlorella vulgaris has 

hou iras sono id tines Andi is hob cee 

tional to commit a curie of carbon-14 in a single 

batch. This larger scale of working has led to 

improved stocks, to a better quality of generally 

labelled amino-acids, and to useful quantities of 

certain minor components such as the nucleic acid 
fractions and lipids. 

Human serum albumin iodinated with iodine-131, 
which has been in regular production since January 
1955, is finding increasing application in diagnostic 
procedures such as the measurement of blood volumes 
and cardiac efficiencies. It may also have therapeutio 
possibilities. Another und of considerable 
medical interest is vitamin B,, labelled with one or 
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other of the cobalt isotopee—cobalt-50, -58 or -60. 
A process for making radioactively labelled B,, has 
been devised with the co-operation of Glaxo Labora- 
tories and the first uct labelled with cobalt-58 
will be available m January. 


Radlatlon Appllances 


Notwithstanding the great variety and quantity 
of radioisotopes now produced artificially, the use of 
natural radicelamenta has not declined. During the 
past three years some eight thousand clinical radium 
needles and 120,00Q radon seeds have been manufac- 
tured—mainly for British hospitals, but partly 
exported. The uction lines for filling radium 
containers, i is an unusually delicate and 
exacting operation, have recently been entirely 
rebuilt so that all ions are now done 
by remote control and the work 1s totally enclosed. 
A new plant has also been installed for producing 
polonium—beryllrum neutron sources which are now 
in demand industrially for welllogging and for 
reactor experimentation. Each source usually oon- 
tains between five and ten curies of polonium. 

For beta emitters which are to be used clinically 
or industrially, the preferred form is in metal foils 
or plaques, and these are produced with a number 
of different isotopes — strontium-90, thallium-204, 
c 144, ruthenium-106—according to the beta- 

y spectrum required for particular applications. 
Borie aight Giowmaud sources of thie Kind Lacs Denn 
manufactured during the past three years, mainly 
for thickness gauges and static eliminators. Improved 
manufacturing techniques make it possible to handle 
much larger quantities of beta emitters m this way, 
and & radiating unit containing ten curies of stron- 
tium-90 has recently been made for therapeutic use. 
In collaboration with the Royal Marsden Hospital, 
special applicators have been designed to fit in 
contact with the eye, and these are being used for 
improving corneal grafts and treating certain 
disorders of the eye. 
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THE ROYAL SOCIETY 


ANNIVERSARY ADDRESS* 
. By SIR CYRIL HINSHELWOOD, F.R.S. 


AWARD' OF MEDALS, 1957 


“Copley Medal: Sir Howard Florey, F.R.S. 


F. FLOREY has made a number of outstanding 
contributions : to experimental pathology and 
medical science. He is best known for his work in 
connexion with the isólation and detailed study of 
penicillin and its development as a successful non- 
toxic anti-bacterial agent for use in medical treet- 
ment. It is difflouls to over-emphasize both the 
eaientiflo importance and the practical value of this 
contribution. 

He described his earlier work on mucin and ita 
functions in the Croonian Leoture of the Society of 
1954. Since then, with his collaborators, he has 
carried these investigations considerably further, in 
particular by the development of auto-radiographio 
methods depending upon the use of sulphur-35. 
Florey's work on Brunner’s glands, in which he 
determined &he-ne$ure and mode of their secretion, 
1s considered to be an outstanding contribution to 
this subject. In his studies of acute inflammation 
and the development of tuberculous foci in the living 
animal, he made use of the transparent-chamber 
technique and of cinematography to clarify the part 
played by the various typea of cells. By using 
coloured: vital dyes he investigated the penetration 
of substances into tuberculous lesions. 

His investigation of the effecta of cortisone on cell 
division in regenerative h; lasia of the liver and 
his very recent work on regeneration of sortic 
endothelium are also important contributions. In 
addition, Florey and the workers in his laboratory 
have continued to work steadily on the discovery, 
development and mode of action of new antibiotics, 
meluding cephalosporin N, nisin and micrococain. 
In particular, these endeavours have been directed 
toward the improvement of the chemotherapy of 
tuberculosis. 

All hs investigations are characterized by the 
choice of difficult and worth-while problems and by 
a fine technique which has usually involved both the 
development of original methods and the use of 
methods new to the particular problem. 


Royal Medal (A) : Prof. W. V. D. Hodge, F.R.S. 


Prof. Hodge has for many years established an 
international reputation as a geometer of the first 
rank. He is perhaps most widely known as the 
creator of the theory of harmonic integrals. Since 
his exposition of this theory, first in & series of 
papers in the Proceedings of the London Mathemattoal 
Booty, and later in his book, “The Theory and 
Applications of Harmonic Integrals”, the subject has 
grown rapidly in scope and importance, The book 
has been described as one of the great landmarks in 
the history of mathematics in the present century. 

In the application of this theory, above all.to 
algebraic geometry, Hodge has played an important 
part, and has greatly enriched our knowledge: of the 
transcendental theory of algebraio varieties, and 
revealed new, and unsuspected properties, among 
* Deltvered ai the Royal Boaety on November 30. 


which may be mentioned his ‘signature theorem’. 
He has also shown how many of the resulta obtained 
from his theory can be extended to manifolds of a 
type more general than algebraic ones (K&hler 
manifolds). He has written on a wide range of 
geometrical topics besides harmonic integrals ; among 
his more notable papers are recent ones dealing with 
the characteristic classes of algebraic varieties, and 
has recently made (with Atiyah) an important 
contribution to the theory of double (and multiple) 
integrals of the second kind. 
has also worked on the purely algebraic 
of the subject. His three-volume work (with 
Pedoe) "Methods of Algebraic Geometry" is one of 
the most important expository mathematical works 
recently published in Great Britain. 


Royal Medal (B) : Prof. F. G. Gregory, F.R.S. 


Gregory's work in plant physiology has been 
dominated by an appreciation of the importance of 
the responses of the intact integrated organism, and 
has bean of decisive importance for this subject. 
Early in his career he elaborated a technique which 
analyses growth in terms of three parameters, the 
relative growth-rate, the neb sesimilation-rate and 
the leaf-area ratio. From variations in these quan- 
tities it is possible to assess the primary effects of 
various environmental factora, and the general 
technique has been applied with conspicuous success 
in ecological, physiological and agronomic studies in 
many parte of the world. 

Gregory was a pioneer in studying vegetative 
growth in & controlled environment. In an investi- 
gation based on this technique, he made & detailed 
examination of the growth of the leaf and produced 
the first cogent evidence for the operation of a specific 
chemical stimulant for leaf growth. Since then, he 
has been particularly concerned with nutritional 
effects in growth and with the nature of the mechan- 
ism that determines the induction of the reproductive 
phase. The nutritional studies have extended over 


' the past thirty years and they provide the most 


extensive analysis available of the effeote of nitrogen, 
Phosphorus and potassium. 

Gregory's studies on the induction of flowering 
have made him a leading authority on this important 
subject. He has promoted a series of notable investi- 
gations on the low- effect in vernalization 
and on the day-length effect in photoperiodiam. He 
has shown that short-day-induoed K may be 
characterized by a remarkable correlation of a 
surprising range of phenomena which include flower 
oo alternative leaf morphology and a 

iochemioal change of induced carbon-dioxide fixation 
in the dark accompanied by acid production followed 
by oerbon-dioxide release in the light which is 
accompanied in turn by conversion of acid to carbo- 
hydrate. The demonstration of the development of 
these biochemical changes, and the induction of 
flowering and other morphological modifloations when 
plante are subjected to the appropriate dey-length, 
is one of the major advances in the complex field of 
plant morphogenesis. 
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.Gregory has also made contributions to the-stady à 


' of leaf-fall, the transport of auxin, transpiration and 
stomatal movement. 


Gregory’s indirect influence bas been profound, and : 


he has stimulated the interest and activity of many 
research students who have carried the impetus they 
. received from him to many párta of the world. 


Davy Medal: Dame Kathleen Lonsdale, D.B.E., 
ERS. 


., Dame Kathleen Lonsdale is a pioneer in the fleld 
of X-ray crystallography. She joined Sir William 
Bragg’s original team of workers in the early 1920's 

. and made many accurate measurements on the 
various organic crystals which were at that time 

being studied in the laboratory. One of her first 

tasks in this fleld waa of a more mathematical nature, 
that of working out the consequences of space -group 
theory in terms of diffraction effects, a task which 
was completed and published with W. T. Astbury ın 

1824. The mathematical development has contmued 

to occupy her attention throughout the years, as 

author and editor. 

It is, however, as a careful and accurate experi- 
mental investigator that she is moss widely known. 
The great triumph came in 1928 with her complete 
elucidation of the structure of hexamethylbenzene. 
This work established the true geometry of the 
benzene ring for the first tıme, and paved the way 
for all future X-ray studies on the aromatic hydro- 
carbons. 

It has been the simple rather than the chemically 
complex structures that have generally appealed 
most to Dame Kathleen, and the problems of crystal 
physics rather than those of crystal chemistry. Her 
studies of the thermal vibrations of atoms in crystals 
have been a continuing interest, and she has made 
outstanding contributions both in theoretical treat- 
ment and in very beautifal i work $o the 
subject of the diffuse scattering of X-rays by crystals. 
Her work on the two types of diamond crystal belongs 
to the same category. Mention should also be made 
of her work by the method of divergent-beam X-ray 
photography on the diamond structure, which has 
enabled the fundamental lattice constant to be 
determined with extraordinary precision. The great 
range of Kathleen Lonsdale’s intereete are indicated 
and illustrated in her book ‘‘Orystals and X-rays”. 


Sir Nell 
K.B.E., F.R.S. 


Sir Neil Hamilton Fairley bas carried out much 
research on diverse aspects of tropical medicine and 
has made many discoveries which have played a part 
in eradiésating or preventing disease. 

His earliest work was on immunity reactions in 
helminthio diseases. He showed that stable antigens 
could be prepared from helminths at different stages 
in their developments, moluding the stages found in 
intermediate hosta, and that these i reacted 
with antibodies in the serum of infected vertebrates. 
He devised skin testa and complement-fixation tests 
^ for the diagnoms of mfection with schistosome and 

filaria, which have been of great value in making 
surveys of infection in different communities. 

He haa carried out researches which had a significant 
.bearing on the etiology and treatment of sprue, and 
on the hæmoglobin in blackwater fever. In Egypt in 
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Hig nost boris ark has boc oA dhe aan: 
prophylaxis and chemotherapy of malaria. In 1948 
he was made director of the Land Head 
Medical Research Unit at Carns, Queenaland.. Here’ 
he built up & unit in which large-scale experimenta 
were carried out in human volunteers on the preven- 
tion and oure of malaria. - Rigid controls. were 
imposed and new techniques were devised. He was 
able to prove conclusively that quinine, even in doses 
of ten grains daily, failed to supprees heavy infections 
with the sporozoites of Plasmodium falciparum. He 
showed. that certain sulphonamides which st that 
time were being advocated as suppressants were not 
suitable for the type of malaria then oocurring in 
New Guinea. On the other hand, he found that 
‘Atebrin’ ('Mepaorine’), in dose of 0-1 gm. daily, 
gave complete ion. 

This work led to the introduction of- ‘Atebrin’ 
suppreasion, and the incidence of malaria was 
reduced from 740 per 1,000 in 1848 to 29 per 1,000 
in 1045. He also assessed the value of the 4-amino- 
quinolines and later of ‘Paludrine’, both for suppres- 
sion and for therapy. 

Apart from these practical findings, his observations 
have thrown much new light on the life-cycle of the 

Fairley’s work has been the basis of all subsequent 
investigations on malaria suppression and therapy, 
and in its application has been of incalculable valie 
to the health of all tropical populations. 


Hughes Medal : Prof. J. Proudman, C.B.E., F.R.S. 


Prof. Proudman has carried out research on physical 
oceanography over a period of forty-five years. Out- 
standing among his earlier papers are a series in which 
the dynamical equations of the tides are used in a 
form which mvolves an infinite sequence of discrete 
co-ordinates. During the pest ten years, his main 
achievements are the writing of a book, ‘Dynamical 
Opeanography”’, published in 1958, and his researches 
on the interaction between tides and storm-surges in 
estuaries. 

In his work on storm-surges he was ihe first to 
obtain definite and applicable resulte on the dynamical 
interaction between tide and surge. He has obtamed 
precise resulte for the two cases in which the oom- 
bination of tide and surge in an estuary is (1) a 
progreamve wave, and (2) a standmg oscillation. 
Defining an ‘apparent surge’ as the excess of the 
disturbance of sea-level over that of the predicted 
tide, and taking a surge at the mouth of an estuary 
to be determined by the sequence of meteorological 
conditions over the sea, his chief results may be 
expressed in terms of the apparent surge at a place 
up an estuary due to & given range of tide and a 
given sequence of meteorological conditions over the 
gea. In the caso of a progressive wave, the maximum 
apparent surge is leas when it occurs at the time of 
tidal high water than when ib ocours at the time of 
tidal low water, while in the case of a 
oscillation, the exact opposite holds. But both for a 
progressive wave and for & standing oscillation, the 
maximum apparent surge is greater when it occurs 
three hours before tidal high water than when ib 
occurs three hours after tidal high water. These 
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— have application to the incidence of bonstal 
flooding. Me 

Proudman's book is | thé po ‘on dyrnio] 
oceanography in the-English language. In a review 
of it by a leadmg dynamical oceanographer there 
occurs -the” “Publication of this splendid 
volume makes one feel that oceahography has at 
last come of age". 


No. 4597 


Tho year which is now closing has been eventful, 
and I can only mention a few of the many things 
which have made it so. The Society has had the 
honour of enrolling H.M. Queen Elizabeth, The 
Queen Mother among ite Fellows. The International 
Geophysical Year has been successfully inaugurated, 
and we are grateful to H.R.H. Prince Philip, who in 
his capacity as a Fellow of tho Society gave so 
auspicious & send-off to this great international 
scientific adventure. The spoils of the adventure 
iteelf &re being accumulated, but their evaluation is 
for the future. It is impossible, however, to pass over 
in silence the successful launching by our Russian 
scientific friends of the first artificial Earth satellites 
—an event which, whatever else it betokens, marks 
the opening of a new era in human history. 

On the side there are two matters to 
which I should like to refer. The first is the award 
of the Nobel Prize m Chemistry for 1957 to one of 
our Fellow, Bir Alexander Todd, for his magnificent 
work in organic chemical synthesis. The other I do 
with a different kind of feeling, since rb is the retire- 
ment from the post of secretary on the physical side 
of Sir David Brunt, who for nine yeers has filled the 
' office with distinction, and made upon it all the 
impress of his vivid and energetic character. The 
Society has very much to thank him for, and I 
should like to place upon record our most sincere 
gratitude. 

To Dr. D. O. Martin and the staff here, few save 
the officers can know quite fully—though many 
know in very varied ways—how much we all owe. 
It is meet that the president should speak of this 
to-day, and I hope my words will be noted by those 
about whom they are most sincerely spoken. 

But in the words once made famous by one of our 
Fellows whose birthday it is to-day, “‘each to his 
task”. The ident by tradition must offer you 
some soi reflexions on his own account, 
however tush this involves e departure fom the 
higher themes. 


SOME OBSERVATIONS ON THE MECHANISM 
OF CHEMICAL REACTIONS 


In the complexity and elaboration of modern 
scientiflo work, the question should occasionally be 
asked as to the pattern which it all makes. To do 
this for the whole of science would be an almost 
superhuman task, but even within the confines of 
more limited fields the effort is both necessary and 
revealing. Perhaps I may now attempt a brief 
elaboration of this theme in relation to a branch of 
chemistry which has occupied a good deal of my 
own time over the years and which deals with the 
intimate mechaniam of chemical transformations. 

In some ways it is a highly specialized and even 
abstruse subject, yet it illustrates in its own way & 
genbral type of evolution. 

Knowledge is pursued for two ends, for power and 
for understanding. Fortunately for those who believe 
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with the preacher that wisdom is better than strength, 
the two ends are inseparable. Nobody who has 
witnessed the developments of the plastics industry, 
of internal combustion, the production of organic 


` fine chemiodls and drugs, or who has seen the many 


ways in which knowledge of the working of living 
cells is of value in practical investigations, can fail 
to realize how fruitful has been the analysis of 
chemical mechanisms. Nor can those who have 
studied such mechanisms fail +o be impreased and 
disconcerted at their luxuriant diversity. 

Yet what the true seoker after knowledge in his 
heart desires is some simple design which he feels 
must underlie the facts. Nearly a century has gone 
to the seeking of ıt. The search for principles which 
are æsthetically satiafying seems often frustrated by 
the complexity of Nature, and the conflict between 
imagination and austere regard for truth seems often 
to result in the passage of scientifico theories through 
three stages. The first is that of gross over-aimplifica- 
tion, reflecting partly the need for practical working 
rulea, and even more a too enthusiastic aspiration 
after elegance of form. In the second stage the 
symmetry of the hypothetical systems is distorted 
and the neatness marred as recalcitrant facta increaa- 
ingly rebel against conformity. In the third stage, 
if and when this is attamed, & new order emerges, 
more intricately contrived, leas obvious, and with its 
peris more subtly interwoven, since it ia of Nature’s 
and not of man’s conception. 

The problem of chemical mechanisms has certainly 
passed through two of these stages. Ts there perhapa 
hope that it is entering the third ? 

The major questions of chemical kinetica can be 
recapitulated in uncomplicated terms. Matter is 
largely not in equilibrium. What iples govern 
the inevitable passage towards it ? is a clear-cut 
question. icc du re ga ea ea 

Tho very Had Daga are peb ye Dey ae or 
energy and entropy. The molecules of a chemical 
system are in a trough of energy from which they 
need to be lifted to a transition state of higher energy 
before they proceed to reaction. The necessary 
energy is the activation energy, E, derived from the 
dependence upon temperature of the rate constant, 
k, by the famous Arrhenius equation d ln k/dT = 
E|[RT" or In kA exp( — E|ET). 

Since the molecules must pass from an average to 
a transition or activated state in the reaction, the 
Tate constant can be envisaged as the product of two 
terms, one dependent on an equilibrium between the 
transition-state structures and the average structures, 
the other measuring the rate of passage from the 
transition to the final state. 

By standard thermodynamics an equilibriuni 
constant 1s related to a free-energy change, and from 
the connexion between free energy, total energy and 
entropy follows a well-known formula expressing the 
rate constant as a product of an entropy term and an. 
energy term, 


b= (kT /h){oxp( AS*/R)oxp{ — AH*/RT)} 
where AH* is identifiable (nearly) with the activation 


energy. 

In the general expression for a rate constant, 
k= A exp( — Z] RT), the logarithm of A is a measure of 
the so-called entropy of activation, and E is the energy 
needed to take the molecules as ib were to the point 
of no-return: A defines the probability, in respects 
other than the concentration of energy, that they 
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should reach there. Thus many of the subtler details 
of chemical kmetica appear as a reflexion of the great 
primordial conflict of energy and entropy, order and 
disorder. : 

Chemical reactions generally are resolved into 
simple steps involving, with rare exceptions, one or 
two molecules only, and the major problems relate, 
firat, to the character of the individual bimolecular 
and unimolecular steps, and secondly, to the mode 
of concatenation of these steps into the complete 
sequence. Each of these various matters has passed 
through the early stage of over-aimplification. A 
natve theory of bimolecular reactions served ite turn, 
& primitive theory of unimolecular reactions had ita 
vogue and a rather idealized notion about the sequence 
of steps in reaction mechanisms as a whole led to the 
idea that chain reactions involving free radicals must 
be sharply differentiated from the transformations 
due to molecules alone. d 

I shall refer only very briefly to the theory of 
bimolecular reactions. Is began with a fine excess 
of simplicity on the bess of examples in which the 


entropy factor could be calculated simply from the- 


probability of collision, k=Zexp(—H/RT), where Z 
‘is the colision number in the appropriate unita. 
The constant A then has & value of about 5 x 101 
Lmole-goo.3. But examples soon appeared where it 
ranged from this figure down to one about 10-* times 
smaller, and others where the entropy factor showed 
an intriguing functional correlation with the energy 
factor itself. In some simple reactions the entropy 
factor has lately been calculated, by Ingold and his 
collaborators, on the basis of a plausible model of the 
transition state. But it is premature to say that the 
essential scheme of things is yet clear. 

It is, however, the unimolecular reaction which, on 
the whole, has been the subject of the most interesting 
evolution of ideas. In this kind of reaction, mole- 
cules receive energy in collisions, and after doing so 
romam ‘in undisturbed isolation long enough for & 
considerable redistribution of energy to occur withm 
them. The internal degrees of freedom of the molecule 
constitute ite own energy reeervoirr from which, at 
the right moment, the amount necessary for the 
chemical transformation is drawn. The method by 
which this draft is made has, I think, a certain 
mystery about rb, aa will appear. The state of affairs 
described has long been represented by the following 
scheme : 


molecules 1 molecules 
(colltr10na) 


‘A’ low-enough pressures the rate-determining step 
must be the transfer of erergy by collision, and as 


nee products (1) 


high-enough pressures this ia replaced by the rate of , 


transformation of the actrvated molecules, the rate 
constant k then attaining ite limiting value. So far 
so good. But three major questions have excited 
' attention, and are currently debated : First, what is 
Secondly, does the above 
the functional dependence 
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the constant A is of the order of magnitude of a mole- 
cular vibration frequency, so that k~vexp(— EJET), 
as follows roughly from general reasoning and in more 
deteil from the exact calculations of Slater. The 
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' value of she entropy factor for the unimolecular 


reaction should be of tbe order 10", as indeed it 
sometimes is; the utility of the nalve picture being 
thereby in a measure vindicated. But lately a 
continpally growing number of examples have been 
found where i$ is significantly and even markedly 


Greater entropy of activation means leas definition 
of the transition state, which is specified leas and leas 
accurately as the constant A increases beyond the 
value of about 102. If the unimolecular reaction 
occurs m solution, a large release of solvent molecules 
initially bound in a solvation complex could acoount 
for the increased entropy term; but for a reaction 
in the gas phase the explanation must be sought 
elsewhere. the entropy constant A is about 
the same aa a bond vibration frequency 1$ means, as 
has been said, concentration of energy into a single 
bond. If the very much greater values are to be 
be admissible in the specification of the transition 
state. If every possible distribution of a total 
B among s degrees of freedom counted equally for 


this , then the entropy factor v would be 
multiplied by a combinatory factor, 

(BIRT > (BIRT FS 

(s—1) (s — 3): RS 


which oan assume magnitudes of several powers of 
ten, and easily explain all the experimental findings. 

In the pyrolysis of paraffins, 4 has sometimes about 
the ideal value but in & good many examples is 
several powers of ten higher. The decomposition of 
di-tbutyl peroxide gives 10!**. For & series of 
mercury dialkyls and mercury diphenyl, various 
observers have found values risi with 
change in structure from 8 x 10! to 10!* For 
various thermal decompositions of compounds of the 
type R.X with a relatively weak R—X bond, factors 
ranging from 10 to 10" have been recorded (Clark 
and Pritchard). In the case of the mercury alkyl 
compounds the suggestion has been made that the 
high values are connected with & mechanism in which 
two Hg— bonds are broken simultaneously. Hydro- 
tarbon pyrolysis indeed involves the simultaneous 
rupture of a C—O bond and a C—H bond. 

The steady accumulation of resulta gives increasing 
weight to the idea that chemical transformation .18 


, Possible from a wider range of states than the simple 


theory supposed. This conception is not without ita 
difficultes. When more than one degree of freedom 
ig concerned m the activation process, i$ will not do 
merely to postulate & separately specified amount of 
energy in eech. What is needed is a given sum total 
with no conditions about the sharing between them._. 
Otherwise there would be no combinatory factor to 
magnify the entropy term. The theoretical implioe- 
tions of the pooled energy are highly significant. 

This blurring of the definition of the transition 
state is the first elaboration of the simple pattern. 
New complexities are revealed by the fact that there 
are alternative fates for a decomposing molecule. 
Sometimes it yields only saturated molecular frag- 
ments and the transformation comes to an end. 
Bometimes it yields free radicals which initiate long 
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chains. Sometimes, however, is would,seem, it may 
yield both. : E 

In the search for simplicity we might well have 
expected the two mechaniams to be sharply separated, 
but evidence is accumulating that they are not. 
Moreover, although in a chain reaction an initial 
thermodynamic fluctuation is propagated, peradoxi- 
cally this does not lead to a gpecially favourable 
entropy factor, as & simple calculation shows (Appen- 
dix 1). The high values of 4 previously referred to 
cannot be explained by chain reactions: nor have 
we any reason to say in advance whether the chain 
or the molecular mode ahould predominate. The rate 
constant of & chain reaction is a composite quantity 

ntable as the product or quotient of unimole- 

cular and bimolecular constants belonging to the 
various individual steps, and the order of i 
of the overall entropy can easily be ahown to equal 
in order of magnitude that of & single unimolecular 
or bimolecular reaction (or something in between). 
The length of the chain is governed essentially by the 
facb that the very large activation energy of the 
initial step appears in the final expression divided by 
& factor of two. Thus, a long chain refleote not a 
favourable entropy situation but a 
greatly lowered activation energy. normal 

A reaction of the general chemical molecules 
form. 
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ABH——-—AH --B 

often occurs by a chain mechanism in which initially 
& bond is ruptured with absorption of energy H.. 
The effective activation energy of the whole process, 
however, works out at $Ø, + A, where A is in general 
a much smaller term. The same reaction producte 
may be formed by a molecular process through the 
transition state 


without liberation of radicals. Although, unfortu- 
nately, the present resources of valency theory do 
nob permit the calculation of the activation energy 
Emol, this value is evidently much smaller than #,, 
and whether Ej is greater than or lees than 4E, + 
A is & nicely balanced question. 

Thus, neither entropy nor energy considerations 
decide clearly whether the chain mechanism or the 
molecular mechanism predominates, or whether both 
compete. (One general consideration operates in 
favour of the non-cham mechanism. At or below 
atmospheric pressure, Aun, 18 greater than Ap, in 
the ideal case. The common deviations of Aum. are 
upwards by several powers of ten, while those of Api 
are downwards. Since Achan involves factors of the 
type Api, there is good chance that the entropy 
factor of the chain reaction may even be considerably 
lesa favourable than tbat of ite molecular competitor.) 

Corresponding to the ambiguous state of the 
theory, the experimental situation provokes some 
differences of opinion. It is, however, I think 
becoming increasingly difficult to do justice to the 
whole mass of facts without accepting the conclusion 
that in reactions such as the decomposition of 
paraffins or of ethers, chain reactions and molecular 
reactions do compete on more or leas equal terms. 

There are, then, alternative outcomes to the 
prooem of activation, and, as we have seen, there 
may be a sort of spectrum of activated states. Nor 
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is this the end of the story. The final elaboration ia 
provided by the facte about the dependence of rate 
constanta on the preasure, whether of the reacting 
substance itself or of added foreign gases. In the 
scheme already: given (scheme 1), the activation 
process (1,1’) is dependent on collisions, while the 
transformation of the activated molecules is spon- 


zero up to & constant limiting value. 
the direction of the curve giving k as a function of 

occurs where one rate-determining process 
Bu the other. 

Now the form of this curve has long bean & subject 
of discussion, and appears to be a good deal leas 
simple than was at first thought. In particular, 
certain examples show not one but two, or even 
three, changes of direction. These are most probably 
to be interpreted as indications of yet other poten- 
tially rate-determining steps in the whole train of 
events by which normal molecules are converted 
finally to products. 

The piecing together of a complex mosaic of 
observations seems to suggest the following scheme : 


1 molecules with 2 critically 3 
a sufficient store of e activated — products 
l energy % molecules 


to which must be added a complete parallel sequence, 
corresponding ab each stage except that in the end 
there emerge not saturated molecules but free radicals 
to propagate a cham reaction. (The evidence on 
which this view of things is baged is given in Appendix 
2.) 

One factor which tends to unify the schame, while 
at the same time providing for the striking apparent 
contrasts between individual examples, and yielding 
valuable experimental clues to what 18 happening, is 
the fact that every step of these sequences is subject 
to varying degrees of disturbance by the force fields 
of other molecules. In other words, communication 
of energy, redistributions of energy and the disruption 
of activated molecules are all specifically modiflable 
by collisions, with the result that the of 
the rate on the pressure, whether of the reacting 
substance or of added foreign gases, is curiously 
complicated and puzzling, yet, it seams, always 
falls within the scope of the general mechanism 
outlined. 

Do the rough fragmenta thus unearthed fit together 
into an intelligible design? This is a matter of 
opinion, but I think they do begin to do so. | 

The activated state is sometimes ill-defined in that 
& given total energy may be made up in many ways. 
Perhaps then this very fast makes more natural the 
occasional intervention of an extra step before the 
final crisis in the existence of the molecule. What 
this new step consists in is not at all certain. Bui 
suppose that the electrons of & bond uncouple to 
give the analogue of a triplet state. This process 
would not be deecribable by the crudely mechanical 
model of the primitive theories. It would oocur when 
the total energy balance was correct and it would 
be sensitive to the perturbations of the flelds of 
colliding molecules. The normally high energy of 
promotion to a true triplet state might be greatly 
reduced by compensating interactions between atoms 
in the bonds about to be formed. 

According to this picture, the molecule in the last 
phase before decomposition would consist of radicals 
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held together by lees than the normal chemical bonds. 
Whether these radicals eacape from one another to 
initiate a chain or whether they satisfy their affinities 
by an internal shift of atoms becomes a delicately 
balanced matter, and largely an affair of total energy. 
Qualitative differences between the radical reaction 
and the molecular reaction would tend to vanish and 
_the essential similarity of the two main sequences 
would “be explained. The molecular reaction ibeelf 
could be envisaged as a kind of internal chain reaction. 

If these reflexions should prove to have any 
validity, the system would regain something of the 
symmetry is seemed to have lost. It would have 
indeed a leas obvious kind of order, and one allowing 
room. for much diversity of detail but within an 
essentially uniform framework. 

The foregomg may have strayed rather far into 
the technical details of physical chemistry, but the 
theme itself required the reference to a set of facta 
in some confusion. Examples might 
be chosen from many other flelds. 

Subatomio physics had ite primitive 
period when plausible interpretations 
of many important phenomena were provided by 
tho simple idea of a nucleus containing protons and 
electrons. The simplicity has certainly vanished, 
and has been succeeded the phase of oomplica- 
tions and contradictions. But the third phase may 
well be at hand. 

Many examples could be quoted from biology and 
indeed from outside the natural sciences. Men and 
angels are no longer separate creations, and neither 
statesman nor ecclesiastic, nor man of science either, 
dares maintain the crude simplicity of this antithesis. 
Yet their true relation is still far from clear. To 
find it is a major need. 

Perhaps in these reflexions I have built too much 
upon some trivial observations, exaggerating their 
Importance and over-straining the analogies which 
they suggest. But to reflect on the background, the 
setting and the ganeral implications of the work we 
do ia, I trust, conmstent with the philosophical 

with which the Society began and which I 
like to think rt will long preserve. 


APPENDIX l 


A common type of chain oen be represented by the 
general scheme : 


ABH sar + BH 
(2) 


(1) 


ABH A Papam (2) 
AB ASB (3) 
(n 

A--AB — ABA (4) 


If steps (2) and (8) are repeated many times the net 
result is 
ABH -» 4H+B 


with minute amounts of ABA from (4) and of H, 
from the decomposition of BH. 


. In the steady state 
dz[di 5 b,n —k,no+khy —k zy =0 
dy |dt — kynz —k,y —kgry =0 
kik, + (bib + Bb kab yk)? 
a gee 


ac 


whenoe T- 
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Lf kb, Dkk, aa it must be for a long chain, 
D ~k bb, b)! 0| 4/(2) bk, 
The reaction rate is k,n, so that 


kn (ES) 


k, and k, are characteristio of unimolecular reactions 
and may be written 


k,=Anexp(—H,/RT) and k,-Aqexp(—HE,/ET) 
4, and A, being assumed to have the standard value 


uni. 


Bimilarly, 
ky=—Apj.exp(—2,/RT), kı — Ay exp( —£,/RT) 
'Thus 


(din arp Baai RT) 


Eotain = HE, +E +E, —EQ 


A chain Am [4/2 : 


from the trivial factor 1/4/2, the entropy factor 
of the chain reaction is therefore that of an ordinary 
non-chain unimolecular reaction. 

The abain-length is given by koham/kbı. That ib 
urine ee diced 
fact that E,.--E,—H, is <E., Bo that the ratio is 
mainly determined bens $E. RT)Jexp( — —HR,[RT). 

Similar resulte are found for calculations with other 


types of chain. 


where 


APPENDIX 2 

In quite varied examples the curve representing & 
as & function of initial shows more than one 
region where the change of slope indicates the 
replacement of .one rate process by 
another (pyrolysis of paraffins, ion of 
nitrous oxide). This can be accounted for by the 
introduction of the pair of processes 2 and 2’ of 
scheme 2. Furthermore, the variations of b with the 
pressure of the reactmg gaa or of added foreign gases 
are such that the best explanation seams to be 
provided by the assumption that the different gases 
intervene and in Mei n degrees in 
processes 1, 2 or 8, according to the particular 
reaction. In the decomposition of ether, for example, 
the molecular reaction left after the suppression of 
chains is characterized by a value of b which exhibits 
an initial rapid rise with the pressure, either of the 
ether or of added hydrogen, and then a rapid reduo- 
tion in the rate of increase as though a limit were 
being approached. No limit, however, is observed, 
but a steady and almost linear increase continues at 
a much slower rate over a wide range. In contrast 
with this, addition of many inert gases to the ether 
causes an initial increase in b to steady limits, well 
below values which can be reached by raimng the 
preasure of the ether itself (G. R. Freaman). Similar 
phenomens are met with in the pyrolysis of paraffins, 
and in the decomposition of di--butyl peroxide 
(F. R. Birm). On the other hand, various foreign 
gases added to nitrous oxide give initial rapid increases 
in k followed by long-continued and slower rises of a 
nearly linear kind. 
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NEWS and VIEWS 


Anthropology at the Australlan National University : 
Prof. J. A. Barnes 


Pror. J. A. Barnes has been appointed to the chair 
of anthropology in the Research School of Paoiflo 
Studies, formerly occupied by the late Prof. 8. F. 
Nadel. Prof. Barnes, who will take up his nsw post 
in June, 1958, graduated from the University of 
Cambridge and recerved & doctorate of philosophy 
from the University of Oxford. In 1951 he was 
awarded the Wellcome Medal in Anthropology. 
Before going to Australia in 1956, to the chair of 
anthropology in the University of Sydney, Prof. 
Barnes had occupied posts as research officer 
with the Rhodes-Livingstone Institute ; 
the Department of Anthropology, University College, 
London; Fellow of 8t. John’s College, Cambridge ; 
Simon Research Fellow, University of Manchester ; 
and reader in anthropology in the London School of 
Economics. Prof. Barnes’ research has ranged widely, 
from the analysis of Ngoni social and political struo- 
ture through the study of divorce rates in simple 
societies to & study of a Norwegian fishing parish. 
His book, '*Politios in a Changmg Society : A Political 
History of the Fort Jameson Ngon”, is both a histori- 
cal study of an African people and e sociological 
analysis of changes in social structure. The Norwe- 
gian study makes use of the techniques of social 
anthropology in a sophisticated Western community. 


British Internal Combustion Engine Research 
Association : Dr. W. P. Mansfield 


Ds. W. P. MaNBFIELD has been appointed to the 
post of director of research of the British Internal 
Combustion Engine Research Association, Slough, 
with effect from March 1, 1958, in succeasion to 
Engineer Rear-Admural D. J. Hoare, the first director 
of the Research Association, who 1s retiring. Dr. 
Mansfleld, who is at present chief research engineer 
of the Association, graduated in engineering in the 
University of London in 1933. He was awarded the 
degree of Ph.D. in 1954 for his work on the scavenging 
process in two-stroke engines. He carried out research 
on gas and dual-fuel engines with the Erren Engin- 
eering Co. durmg 1984-37. In 1937 he joined Sir 
W. G. Armstrong Whitworth and Co. (Engineers), 
Ltd., Slough, as research engineer, and waa engaged 
in research and development of two-stroke engines. 
In 1044 Dr. Mansfield was appointed by the British 
Internal Combustion Engine Research Association 
to take charge of its research section. 


Natlonal Science Foundatlon, Office of Sclentific 
Information : Dr. B. W. Adkinson 
De. Busron W. Apximson, director of the 

Reference Department of the Library of Congress, 

has been appointed head of the Office of Scientific 

Information of the National Scaence Foundation. 

His service with the Library of Congress began in 

19045 when he was appointed sasistant chief of its 

Map Division. He became head of the Map Division 

in 1947, and the following year asmstant director of 

the Reference Department. Before going to the 

Library of Congress, Dr. Adkinson was assistant 

chief, Map Intelligence Section, Offloe of Strategic 

Services, durmg 1944-45; research associate and 

later aasistant director of the Board of Geographic 
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Names, during 1948-44; and regional research 
asaistans in the Office of the Geographer, during 
1942-43. Prior to his association with the United 
States Government, he lectured in geography 
at the University of Washington, and earlier, in 
climatology at Clark University. He was a teacher 
in the public schools of Washington State during 
1929-89. Dr. Adkinson is a graduate of the University 
of Washington, and received the degree of Ph.D. in 
geography from Clark University in 1042. He 1s the 
author of papers in fields of geography, glaciology 
and cartography. 


Royal Society : Officers 
Ar the anniversary i of the Royal 
Society on November 30, Bir il Hinshelwood 
was reelected president. Prof. W. V. D. Hodge, 
Lowndean profeæor of astronomy and geometry 
in the University of Cambridge, was elected physical 
secretary m succession to Bir David Brunt. The 
other officers re-elected for the ensuing year were: 
Treasurer, Bir Wiliam Penney, director of the 
Atomio Wespons Research Establishment, Alder- 
maston; Biological Secretary, Bir Lindor Brown, 
Jodrell professor of physiology at University College, 
London ; and Foreign Secretary, Dr. H. G. Thornton, 
lately head of the Department of Soil Microbiology at 
Rothamsted imental Station. Other members 
of Council elected were: Brigadier J. 8. K. Boyd, 
lately director of the Wellcome Laboratories of 
Tropical Mediame ; Dr. G. E. R. Deacon, director of 
the National Institute of Oceanography, Wormley ; 
Sir Charles Dodds, Courtauld profeasor of biochemis- 
try, Univermty of London; Prof. N. Feather, profes- 
sor of natural philosophy, University of Edinburgh ; 
Prof. G. Gee, Sir Samuel Hall profeagor of chemistry, 
University of Manchester; Dr. H. Godwin, reader in 
quaternary research, University of Cambridge ; 
Prof. R. D. Haworth, Firth professor of chemistry, 
University of Sheffield ; 5 Bryan Maithews, 
profesor of E University of Cambridge ; 
f. W. T. J. Morgan, deputy director of the Lister 
Institute and professor of biochemistry in the Univer- 
sity of London; Prof. D. M. Newjbt, Oourtauld 
porer of chemical engineering, ial College of 
ience and Technol ; Prof. A. O. Offord, professor 
of mathematics at Birkbeck College, University of 
London; Prof. R. E. Peierls, feasor of mathe- 
matical physics, University of Birmingham ; Prof. 
L. Rosenhead, professor of applied mathematics, 
University of Liverpool; Lord Rothschild, assistant 
director of research, t of Zoology, Unrver- 
aity of Cambridge ; Dr. K. M. Smith, director of the 
Virus Research Unit (Agricultural Research Council), 
Molteno Institute, University of Cambridge; Prof. 
L. R. Wager, professor of geology, Univermty of 


Sclentific and Industrial Research In Britaln 


SHVERAL questions about scientific and industrial 
research have been asked in the House of Commons 
in recent weeks. Replying to Sm Wavell Wakefield, 
Mr. H. Nicholls, Parliamentary Secretary to the 
Ministry of Works, representing the Lord Premdent 
of the Oouncil, said that solar radiation is not at 
present being used in Britain to produce high tem- 
peratures for research Replymg to a 
question from Mr. A. regarding arrangements 
bemg made to increase the availability of translations 
of Russian scientific papers and books, Mr. Nicholls 
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ssid that the Department of Scientiflo and Industrial 
Research has started a ive collection of 
translations of Russian scientiflo and technological 
literature in all flelds, clinical medicine. This 
material ia being made available through the 
ment's Lending Library Unit, which also 
Russian technical literature to research organizations, 
industrial organizations, universitiea and colleges and 
Government departments. ^ Miorofllms of several 
thousand translations of Russian scientific papers 
have also been ordered from a library in the United 
States. In conjunction with the Scientific Library 
and Technical Information Committee of the Advisory 
Counoil on Scientific Policy, the Department is oon- 
sidering what additional measures are required to 
improve the volume of translations of Russian 
scientific papers and books being undertaken in the 
English-speaking world. . ' 
In answer to further questions, Mr. Nicholls said 
that the Department has undertaken to consider 
proposals for contracts deaigned to promote develop- 
manta of particular ideas or in particular industries, 
in the public mterest, when these are outside the 
scope of, or unacceptable to, the National Research 
Development Oorporation. The suggestion in the 
last annual report of the Advisory Council on Scientific 
Policy that British firms might make arrangements 
to interfiew British scientists and engineers in North 
America has been referred for consideration to the 
appropriate committees of the Federation of British 
Industries, and the Department of Smentific and 
Industrial Research is considering what action could 
be taken to encourage more British scientists and 
engineers to undertake postgraduate work in Europe. 


Progress In Technical Education 

ANSWERING questions in the House of Commons 
about technical education on November 28, Mr. 
Geoffrey Lloyd, Minister of Educstion, seid that 
since the publication of the White Paper in February 
1956, eighteen new technical colleges and seventy-nine 
major extensions of existing colleges have been 
started. In addition, final plans for five more new 
colleges and seventeen further major extensions with & 
total value of £5 million have been approved, and 
sketch plans prepared for a further fourteen new 
oollegea and twenty-eight major extensions, to the 
value of more than £8 million. There were 81,700 

-time day studenta of higher technology in 

ritain in. 1055-56. 
Nigerian Geographical Journal 

Ir is æ sign of geographical progress that the 
geography of regions thas were literally being 
explored by Europeans only two or three generations 
since is now being written from the inside. Europeans 
and Americans may still write books entitled ‘‘Africa’”’ 
and they will still have value because of their external 
and comparative points of view. But a day must 
come when the geography of Africa is written from 
wrthin, and of that day tho first number of Ths 
Nigerian cal Journal is a harbinger (1, No. 1; 
April 1957. Pp. iv+20. Per volume of two numbers, 
15s. Ibadan: University College, 1957). Ita first 
function 18 to be & means of communication, giving the 
members of the two-year-old Nigerian Geographical 
Association—=still fewer than a hundred all told and 
soattered over a vast territory—a sense of community 
and common endeavour. Its second is to afford a 
means of self-expression for Nigerian geography. Of 
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the articles m this issue the first is, understandably 
enough, the text of an addreas given by Prof. B. J. 
Garnier, of the Department of Geography, University 
College, Ibadan, to the members of the Ass ciation on 
the importance of their subject. Another, by a 
Nigerian teacher in a Government secondary school, 
says some homely and helpful thmgs about geography 
teaching to his fellow-teachera. Of more interest and 
igni , however, are two articles that desaribe 
parta of Nigeria. The longer and more sophisticated 
of these is from the sympathetic pen of the vioe- 
principal of the Government Teacher Trainmg College, 
Ibadan; the shorter is a desaription of his home 
istrict by e Nigerian undergraduate. Hare is the 
beginning of an African geography written by those 
who alone can truly understand the human element 
in the man—land equation in Africa. 
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British Museum (Natural History) 


AMONG the moro i rtanb recent acquisitions to 
the British Museum (Natural History) is & gifs by 
Mrs. P. Harwood of the fine collection of Brrtiah 
Siecle mohamed by ths lato Philip Elarecos) formerly 
of Kmeraig, Inverness-shire, and latterly of Wmm- 
borne, Dorset, during a life-time devoted to special- 
ized collecting. In addition to his own collecting 
there are many specimens from the collections of his 
father and his brother. It was Mr. Harwood’s special 
wish that the Hymenoptera and the Hemiptera 
should go to the British Museum and the re- 
mainder to the University Museum, Oxford. The 
collection haa not yet been counted, but it ia eatimated 
that it contains many thousands of panos 
including some of very rare and valuable species 
which will fill long-vacant gaps in the Museum's 
collections, and many individuals on which were 
based the first records of the occurrence in the British 
Tales of the species concerned. 


The Botanic Gardens, Singapore 
AN encouraging account of the work done at the 
Botanic Gardens, Singapore, during 1066 has been 
by the former director, J. W. Purseglove. 
Besides the usual meteorological records and the 
extensive activities with the herbarium, 
the staff made many contributions to botanical 
knowledge through collections and research. One 
marine green alga, collected at Mersing, was found 
to be Acetabularia orenulata, a new record for Malaysia. 
Considerable horticultural work was also carried out 
despite depredations by monkeys and human beings. 
The former learned to respect the eleotrio fence 
which was pub up around the orchid enalosure ; but 
this did not prevent intrusions by human beings. 
As a result of thefts i$ is no longer possible to display 
valuable orchids in the plant house. The staff 
continued to advise many schools and other govern- 
meat institutions during the year. Copies of this 
interesting report may be obtained from she Govern- 
ment Publications Bureau, G.P.O., Fullerton Build- 

ings, Singapore, price 1.50 dollars. 


Root Nodules of Casuarina 
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in other non-legume nodule-forming genera. The 
distinctiveness of the Casuarina organism is thus 
confirmed. The roots springing, from the nodule 
lobes are shown to be characterized by upward 


No. 4597 


the ing roota of Myrica. Nodulated plante 
of Casuarina are able to grow vigorously in culture 
solutions free of combined nitrogen, showing that 
fixation of atmospheric nitrogen occurs, amounting 
in C. ounninghamsana to 50 mgm. per plant during 
six months of active growth. The evidence indicates 
that the fixation oocurs in the nodules, and that 
these have exactly the same functional significance 
as those of legumes (Ann. Bot., N.S., 21, 378 ; 1957). 


Annual Varlat!on of Sporadic Meteors 


IN & paper on the theory of the annual variation 
of sporadic meteors (Pub. Astron. Soo. Japan, 8, 
Nos. 84; 1950) Tadayoshi Murakami, of the 
University of Hiroshima, explams that his reduction 
of the annual variation was undertaken to verify his 
drift motion hypothesis of interstellar meteoric 
particles, published under the title "On the Drift 
Motion of the Interstellar Meteors in the Viomity of 
the Solar System” (Mem. Oriental Astron. Assoc., No. 
152; 1954). In the present paper the author admits 
that most of the meteoric particles for sporadio 
meteors move together with the solar system, the 
variation being governed mainly by the altitude of 
the apex of the Earth’s way. A comparison between 
the meteor rate deduced from observation and the 
altitude of the meteor apex shows that the relation 
1m simple, and a theory 1s developed to explain this 
fact. While admitting that there is a di 
between theory and observation, it is pointed out 
that this can be ascribed to the irregular distribution 
of the density of the meteoric particles. The relation 
between the number of meteors m, and the zenith 
distance of the meteor apex can be expressed by the 
empirical formula me = 12-6 cos ¢ + 0.3, where 
76° < C < 104°. The number of meteors calculated 
from this formula shows 6 satisfactory agreament 
between the observed and calculated variations 
(Pub. Astron. Soo. Japan, 8, 87; 1956). Although 
the true distribution of meteors is very different 
from uniform, as shown by the work of Lovell, 
Prentice, Hawkins and Aspinall, the suthor oon- 
tends that, for & first approximation, uniformity of 
distribution must be postulated, irregularities of 
distribution being considered in the next step. On 
this assumption he derives a formula similar to that 
derived by Davidson (J. Brit. Astron. Assoc., 24, 
352; 1914). The value of the heliocentric velocity 
obtained is 68-5 km/sec., which does not agree with 
modern determinations of meteor velocities. It is 
admitted that the subject requires further con- 
sideration but the results suggest that there is 
unevenness of density distribution of meteoric 


particles. 
University News : Exeter 
Tue following appointments m the Uniyermty of 
Exeter have recently been made: Mr. A. Stuart, to 
the newly created chair of geology ; Dr. K. E. Grew, 
to be reader in physios; G. A. Duler, as assistant 
lecturer in mathematics; Dr. H. P. Mulholland, as 
senior lecturer in mathematics ; D. J. Stone, as 
lecturer in mathematical statistios; Dr. R. J. 
Williams, as lecturer in physical chemistry. 
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Announcements 


Se BOLLY Zuoxmeman, Bands Cox professor of 
&natomy in the University of Birmi has been 
rench national 
order of the Légion d'Honneur. 


Tra Castner Gold Medal of the Society of Chemical 
has been awarded for 1958 to Dr. R. 
Holroyd, deputy chairman of Imperial Chemical 
Industries, Ltd. The Medal was instituted to oom- 
memorate the work of Hamilton Young Castner and 
is one of the Society's senior awards. It is awarded 
every two years. 

Triniry College, Cambridge, offers entrance ex- 
hibitions to male studenta of universities in the 
British Commonwealth to enable them to read for 
the degree of B.A. or LL.B., or for a diploma. Further 
mformabion can be obtained from the Senior Tutor, 
Trinity College, Cambridge. 

Tue New Zealand Journal of Science and Tech- 
nology is to be replaced at the beginning of 1958 by 
the New Z Journal of Agricultural Research 
(bi-monthly) the New Zealand Journal of Geology 
and Geophysics and the New Zealand Journal of 
Soience (both quarterly). 

AN exhibition of laboratory apparatus and tech- 
niques will be held in the College of Science and 
Technology, Sackville Street, Manchester, on Decem- 
ber 18, during 2-8 p.m., and on December 19 during 
10 &.m.—8 p.m. 


A HALF-DAY conference on ‘Production Control", 
organized by the Industrial Applications Section of 
the Royal Statistical Society, will be held on Decem- 
ber 18 at the London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1. The con- 
ference starte at 2 p.m. Further information can 
be obtained from A. N. James, Wynyates, Church 
Road, Watford, Herta. 

Tux Institute of Physics has arranged a three-day 
conference on ‘Nuclear Fuel Cycles”, to be held at 


. the Institution of Civil Engineers during January 


15-17, 1958. Further details oan be obtained from the 
Instituto of Physics, 47 Belgrave Square, London, 
8.W.1. 

Tum 128th course of six Christmas lectures "adapted 
to a juvenile auditory” is to be delivered at the Royal 
Institution on December 28 and 31, 1957, and January 
2, 4, 7 and 9, 1958, at 3 p.m., by Dr. Julian 8. Huxley 
and Mr. James Fisher on the subject of ‘Birds’. 
The lectures will deal with “Birds in the Animal 
Kingdom”, “Birds and Flight”, “Birds Past and 
Present”, “Birds Rare and Common”, “Bird 
tion and Navigation", ‘Brod Watching”. The 
lecture will be given by Dr. Huxley and the remaining 
five by Mr. Fisher. Applications for tickets (juveniles, 
aged 10-17, £1; adult non-members, £2) should be 
addressed to the Royal Institution, 21 Albemarle 
Street, London, W.1. 

Erratum. We regret to find that mistakes have 
oocurred in numbering the ares of the graph which 
acoompenied the communication entitled ‘Vitamin 
B, in Marine Ecology” by M. R. Droop, in Nature 
of November 16, p. 1041. The ordinate graduations 
(number of cells per ml.) should be 10*, 10* and 10" 
(reading upwards); the abscissa graduations (vitamin 
Bj (upgm./ml.) ) should be 0-1, 1:0 and 10 (reading 
left to am +) and these numbers should sppear 
i iately below the marks on the horizontal axis. 


~ 
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THE POST OFFICE RESEARCH STATION 


HE Post Offloe Engineering Research Station as 
Dollis Hill held an open day on September 27, 
when several hundred visitors from the universities, 
industry and Government departments were able to 
seo some of the work in progress or recently com- 
Some exhibits were of exploratory work, but 


Fig. 1. The placing of the strength members inside 
the inner conductor reduces the size and cost of the 


repeater against the ingress 
preasures, and the portable low-voltage X-ray 





apparatus for inspecting jointe and glands were on 
show. The Station has long undertaken the supply 
of thermionic valves for submerged and. 
has recently the design of a new valve, 


inside the platinum core of the cathode. The design 
of the other electrodes had to take account of the 
restricted anode and screen grid voltages imposed by 
the need to limit the overall voltage which has to be 
applied to the ends of the cable—the repeaters aro 


Work has continued on techniques and equipment 
for radio communications using frequencies around 


wave frequencies ; tho starting point is an oscillator 
with quarts resonator, operating at about 50 Mo./s., 
and the higher intermediate stages use cavity 
resonators and triode valves with very close electrode 
spacings. Long-term stability is better than one part 
in 10* and short-term better than one part in 10*. 
For work involving measurements over the band 
3,800-4,200 Mo./s. & method of launching signals, 
aperiodically, at the shoré-cirouited end of a wave- 
guide has eliminated all controls except that of the 
frequency of the test oscillator. The joining together 
of wave-guides of different recbangular aroes-seotions 
has been improved by the use of symmetrically 
stepped transforming sections. A rapid method of 
Measuring the voltage standing-wave resio in wave- 
guide, using & rotating loop, was demonstrated ; the 
ratio can be displayed as a function of frequency 
over a width of band up to 50 Mc./a. A new modu- 


_lator, electrically balanced but using only one non- 


linear element, has been developed for 


conventional equalization. The standard echo wave- 
form corrector combines the i signal with an 
adjustable array of advanced and retarded echoes 
over a range of 8 microseconds. A new corrector uses 
doubles, or di i echoes in & novel circuit 
which enables the range to be extended to suit the 
requirementa for individual links. A unit-block oon- 
struction provides for extensions in steps of 2 micro- 
seconds. The cost and size are much leas than those 
of the standard model. Fig. 2 ahows the response, of 
a 200-mile cable link, to & pulse (sine-squared in 
shape and of duration one-third microsecond at half 
amplitude) before and after echo correction. 

Big savings have been obtained in the United 
States by converting amplified loaded cables from 
four-wire to two-wire working—thereby doubling the 
traffic handling capacity—followmg the development 
of negative-impedanoe, valve amplifiers having only 
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Fig. 2. Bosponso of 200-mile cable link to 1/3-acsec. sins-sequared 
pulse: (a) as reoetved ; (b) after echo-carrestion 


two terminals. But the reduction of attenuation 
obtained by the insertion of one negative impedor, 
whether in series or in shunt with the conductors, 
introduces a serious mismatch and hence loud echoes. 
If two are inserted at the same point, one in series 
and one in shunt, and are suitably related to one 
another and to the cable impedance, echoes can be 
very much reduced. Such a pair of elements, each 
using one transistor, have been designed and models 
are undergoing field trials. 

Radio-telegraphy over long distances is being 
studied in order to minimize the errors in the received 

which arise due to fading, noise and inter- 
ference. Current practice uses frequency -shifs tele- 
gaphy, hi the demodulator in the receiver having a 
limiter and frequency discriminator; errors arise if 
signals on either the frequency of the ‘space’ or that 
of the ‘mark’ fade into the noise. The complete 
message is, however, available on each 
separately and an improved method of demodulation 
has been developed which fails only if the signals on 
both frequencies are simultaneously seriously affected 
by noise—a rare event because fading is usually 
frequency selective. Both this study and work on 
more conventional systems were facilitated by two 
new equipments, an automatic counter of errors and 
a fading machine which gives a close approximation 
to natural fading by combining six signal components 
in substantially random phage. 

Among the larger exhibits was a letter-facing 
machine, to which attention has been particularly 
directed since the completion of the design of a letter- 
sorting machine now going into production. The 
postal mechanization laboratories were showing also 
a method of classifying information based on the 
keying of the first few letters of, say, the name of 
& town. 

Some features of speech interpolation were demon- 
strated on equipment being builb to enable technical 
studies to be made. The idea uses the fact that at 
no time during a telephone conversation need both 
& ‘go’ and & ‘return’ channel be provided. If a group 
on n trunks is available, ıt may sustain m con- 
versations (m > n) without detriment to the con- 
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versations, provided terminal equipment oan allocate 
free one-way trunks to speakers the moment they are 
needed. <A practical equipment may need to be 
complex, but even so it may be economic if, for 
example, it can effectively double the capacity of a 
long oversea trunk route. 

A sound spectrograph developed for the study of 
speech transmission systems based on formant coding 
18 capable of analysing any &udio-frequency signals. 
It mdicates on "Teledeltoe' paper the energy contained 
in the recorded signal being analysed in the frequency 
band f — 4Af tof + 4A/f, where Af can be selected 
between 20 and 500 o./s. and f is scanned from rero 
to a maximum value of 5 ko./s. The level range has 
been extended, from the 8 db. obtainable with the 
conventional constant-current excitation of tho 
stylus which marks the paper, to 40 db. by tho uso 
of width-modulated pulses of constant amplitude. 
Among other new apparatus for laboratory use was 
one for measuring the thicknoss of tarnish films to 
within 10 A. 

The prize-winning numbers of Premium Savings 
Bonds are produced by apparatus ‘ERNIE’ designed 
at the Station. The key elementa, the generators of 
random digita, are duplicated and their outputs so 
combined that failure of one does not upset the 
randomness of the sequences produced. Several 
electrical and statistical teata are used for checking the 
randomness. One of the statistical analyses uses 
some of the conventional teste for randomness, 
namely, frequency (of individual digits), serial (the 
frequency of pairs of digita), 3 gap Gerais Soi a 
Suooegsive of the same digit), ae 
(classification of blocks of four as 'all alike’, 
different’, ete.), and coupon collector (size of look 
containing ab least one of each digit). The analysis 
is carried out automatically on the Pegasus electronic 
digital computer, the input tapes for the computer 
being produced automatically (m the Pegasus codo) 
by auxiliary equipment. 

A new rolling mill, coupled with the application of 
powder metallurgy to nickel iron alloys and with 
closely controlled annealing schedules, has made 
Possible very thin magnetic tepes of consistently 
high ility (for example, 40,000). The two 
work rolls of the four high mill are leea than } in. in 
diameter sod are supported along their entire 
lengths ; the plane containing their axes is inclined 
to that containing the axes of the backing rolls. 
After the final roll, which may be to a thickness as 
little as 0-0002 in, the tape is slit in another new 
machine which uses a flexible disk the cutting edge 
of which is so shaped and deflected as to provide 
correct cutting clearances. 

The Station has of recent years supplied further 
quarts resonatora to many of the leading observa- 
paler, of the world. A new resonator—a short bar 

y square in cross-section, with a volume 
of about 2 c.c. and vibrating torsionally—is under 
development. It msy prove an alternative to tho 
Essen ring, compared with which it ia more robust 
and easier to make; -but it has yet to be shown to 
have quite as high a stability. 

Several exhibita dealt with the technology of ger- 
manium and components made from it. Sections of 
junction transistors made by alloying indium to the 
two faces of a thin wafer showed the acourately plane 
and parallel junctions obtamed when sufficient care 
is paid to crystal orientation, wetting of the ger- 
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kinetios of the. gas-phase erosion of germanium are 
being ‘studied by observations of changes of preesure 
and weight. Fast junction diodes are being made by 
heavily doping the germanium with nickel; their 
performance was demonstrated. 

Collectively, the exhibits showed three broad 
features of progress in telecommuniceations. First, 
an increasingly large part is played by electronic 
engineering, backed by improved materials and new 
components. Secondly, the role of mechanical engin- 
eering is changing as fewer new components have 
moving parts or require fine clearances; it may lie 
rather in the machines making the oo +8 or 
assembling them. Thirdly, reliability has to be 
studied more intensively than ever before, and in 
good time, if applications of new scientific discoveries 
are to be successful. 


COLOURS AND FLAVOURS 


HE first of a series of four meetings under the 


oxidants”, *Emulsifying and Dispersing 
“Chemical Preservatives”. Interest in food additives 
has increased considerably since the end of the War, 
especially in view of pending legislation in this fleld, 
and the first meeting was very well attended. 

Tho first paper at this meeting, under the chair- 
manship of Dr. F. Aylward (Borough Polytechnic), 
was read by Dr. B. R. J. Thomaa, of A. Boake, 
Roberta and Oo., Ltd., on the “Technological Aspects 
of Colouring&". Dr. Thomas pointed out that the 

for the use of colours in food were well 
known and well founded and were accepted by all 
authorities. The main object of his talk was to deal 
with the present British list of permitted colours, 
indicating the problems it raised for the food colour 
supplier and the food manufacturer. In view of the 
i of & in the selection and 
appreciation of a food, the manufacturer is anxious 
to obtain the right shade for a particular use to 
which a colour is put, although publio taste can be 
schooled to accept minor de from previous 
standards. From the point of view of oost, colour is 
not an important item to the manufacturer as long 
as he has not to change it frequently. Thus, speaking 
m spproximate terms, 1 Ib. of amaranth will colour 
2,000 gallons of raspberryade or 4,000 gallons of ice 
cream. This moans that the oost of colouring rasp- 
berryade is approximately 0-094. per gallon or 
0-045d. per gallon of ice cream, assuming & price of 
15s. per Ib. for the dye. 

The desirable pro of an ideal colour were 
then enumerated. Such a colour must be without 
suspicion of carcinogenic activity and must be 
obtainable in a pure form free from carcinogenic 
i ities. It must also be stable to a temperature 
range of — 10° to 100° O., and also to pH's of 2-8 and 
to light during storage. It should be resistant to 
oxidation &nd reduction and to preservatives, 
especially ‘sulphur dioxide, and there should be no 


NATURE 


December 7, 1957 vo. 180 
colour variation from batch to batch. The colour 
should also be obtainable in oil-soluble and water- 
soluble forms. On the basis of the above properties, 
the British lisi! was examined, the discussion being 
confined mainly to the so-called A colours (colours 
which, from the available evidence, would seem 
unlikely to be harmful when consumed in foods in 
the customary amounts) and vegetable extracts. 
Reds. The British list! contains seven red A colours 
(Ponceau. 4R, Oarmoisine, Amaranth, Red 6B, Red 
F.B., Ponceau SX and Fast Red E) which conform 
to most of the points mentioned above, although not 
one of them is oil-soluble and not one of them is 
absolutely satisfactory from all pointe of view. 
Rhodamine B, and Erythrosine of seaside rock and 
canned cherry fame, are now classified as O and B 
colours, respectively, yes for the specific purposes 
mentioned they are irreplaceable. (B colours are those 
for which the available evidence is deficient or oon- 
flictmg although there is no apparent reason on 
structural or other grounds to expect them to be 
harmful in the amounts ordinamly consumed. O 
colours are those which have been shown, or are 
suspected, to have harmful effects.) Not one orange 
colour has been given an A rating, and this means 
that the manufacturer has to use & blend of other A 


_colours, which at once raises all kinds of difficulties 


as a result of the differing stabilities of the constituent 
colours of the blend. The absence of satisfactory 
red and orange ou-soluble colours is & serious limit- 
ation in the coloration of dairy products and frying 
oils. j 

Yellows. The three A colours, Tartrazine, Naphthol 
Yellow S and Sunset Yellow F.O.F., cover most of 
the needs of the colour user, but the alkali stability 
of these water-soluble dyes is not high enough for all 
applications. Again, there are no oil-soluble yellows 
in the A list. 

Green and blue. The British list! is very deficient 
in these colours, two blues only, Indigotin and Blue 
V.B.S., being available. The former is very unstable, 
and when green ia needed the manufacturer is reduced 
to the unsatisfactory course of using blends of other 
dyes. Of blacks, there are no A colours, but Black 
B.N. is on the permitted list as a B oolour, although 
Black B.N., has a definite blue tinge, which is a dis- 
advantage. 

After reviewing the British list', Dr. Thomas sug- 
gested that an intensive study is needed of higher 
wave-length colours both fram the pomt of view of 
use and of carcinogenicity. Furthermore, he pointed 
out that the British list differed from those of other 
countries, and this raised difficulties if a food manu- 
faoturer wanted to export. Thus, Naphthol Yellow S 
was on the Britush list but not on the American list, 
while Britam and Australia were the only countries 
which permitted Blue V.E.S. Light Green S.F. 
Yellowish was permitted m the majority of countries 
except Britain. There was therefore a strong argument 
for some international agreament upon colours per- 
mitted as food additives. 

A reference was made to vegetable colours which 
may find increasing use in the future in view of the 
dearth of synthetic oil-soluble colours. These colours 
are difficult to produce and standardize. There are 
ten vegetable extracta in the British list’, but 
apparently only five of these appear in the lets of 
other countries. ` 

Mr. G. R. A. Shori, of W. J. Bush and Oo., Ltd., 
spoke about the “Technological Aspects of Flavour- 
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ing", and introduced his subject with a brief mention 
of tho important function of added flavours to make 
food more attractive and to create a desire for more. 
Knowledge of added flavours is very old. Cassia 
bark is mentioned as far back as 2700 5.0. and cloves 
from 266 B.o. onwards by the Chinese, who eat 
otherwise monotonous rich dishes. Wood smoke for 
fish and meat is also a very old practice. 

When a food proceaser decides on & new flavour, 
he has many problems to solve. For clear beverages 
or table jellies a goluble easence is needed ; for cloudy 
beverages an emulsion flavour will be best. In sugar 
confectionery work, fondants and chooolate centres, 
a delicate essence in a volatile solvent is needed, 
while for boiled sugars there is need of a more powerful 
essence in & high-boiling solvent. Whether a natural 
or a synthetic flavour is to be used depends on cost, 
for natural fruit flavours are of low flavouring value, 
difficult to standardize and are needed in large 
quantities. The use of a fruit juice concentrate in a 
table jelly orystal would not be satisfactory since it 
would produce an unsaleable sticky mass. Synthetic 
flavours, however, are obtainable in & pure state 
which maintain the strength and quality of the 
flavours they contam. To-day many moderately 
priced essences are blends of natural and synthetic 
ingrediente. There are also the problems of lic 
taste; one peouliar difficulty facing the flavour 
industry is to decide whether public taste favours 
the flavour of fresh fruit or of the oooked variety. 
Thus the publie is more familiar with the flavour of 
cooked than fresh raspberries, and it often demands 
a flavour remote from that of the natural product, 
such as amyl acetate as the major constituent of 
pear-drop flavour. 

Natural flavours are extremely complicated. Thus, 
raspberry juice has been found to contain acetic, 
m-caproic and benzoic acids, ethyl, phenethyl and 
benzyl alooholg, benzaldehyde, diacetyl, ethyl acetate, 
7-methyl-n-butanol, and many other unidentified 

, including lactones, phenols, aldehydes, 
ketones and acids. The number of constituents con- 
tributing to the aroma of coffee is as many as seventy 
and include hydrogen sulphide, methyl and furfuryl 
mercaptans, dimethyl sulphide, acetaldehyde, furfural, 
methyl-furfural, vinyl guaiacol, methylpyrrole, eto. 

The flavour chemist has at his disposal, in addition 
to natural extracte and essential oils, a very wide 
range of synthetic materials which include aloohols, 
acids, esters, aldehydes, phenols, phenolic ethers, 
ketones and lactones. The flavour value of most of 
these synthetics is so greats that less than one 
to three hundred parts per million are necessary to 
flavour food or beverages. Thus, only 5-6 parts per 
million of diacetyl added to a fat are needed to 
impart a flavour similar in strength to that of butter. 
So far, very few of the flavours have been found to 
be harmful, but we still know very little about the 
effects of flavouring materials on the human organism. 

Prof. R. T. Williams (St. Mary’s Hospital Medical 
School) then discussed the biochemical and pharma- 
cological aspects of colours and flavours. It was 
pointed out that some of these additives were 
potentially toxic and in some cases carcinogenic. 
There was no doubt that, in the future, colours and 
flavours would be subject to close scrutiny from 4 
bioch i toxicological or pharmacological point 

view 


of ; 
Ideally the information needed before a substance 
could be used as a food additive would consist of 
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data concerning acute and chronic toxicity, carcino- 
genicity, absorption from the alimentary tract, bio- 
chemical transformations and the toxicity of meta- 
bolitea, elimination from the body and acoumulation 
in the body. Much time and labour will be involved 
in obtaining this information; and therefore, in 
deciding on the suitability of a subatance as a food 
additive, attention should also be paid to past 
experience, a general knowledge of metabolism and 
common sense so that decisions are not too long 
delayed. 

From a structural point of view, most of the per- 
mitted food colours are sulphonic acids and axo 
compounds. Sulphonio acids are usually strong acids, 
and strong acids are either not absorbed from the 
intestine, or if they are absorbed then they tend to 
be rapidly excreted in the urine. It would therefore 
be of advantage if a food additive were a water- 
soluble strong electrolyte, since it would tend to be 
rapidly elimmated. However, dyes are complicated 
molecules, and it would be an over-simplifloation to 
regard them simply as strong acids. 

Some azo dyes have been shown to be carcinogenic, 
and this effect oan be due either to the dye molecule 
per se B8 in the case of butter yellow or because it 
gives rise to carcinogenic metabolites. Azo oom- 
pounds are potentially capable of being split enzymic- 
ally in the body into two amines, and any &zo oom- 
pound (for example, 2-naphthylazo dyes) potentially 
capable of giving rise to B-naphthylamine, a known 
carcinogen, is to be %3. On the other hand, 
l-naphthylazo dyes have not been regarded with as 
much suspicion as 2-naphthylezo dyes, because the 
caromogenicity of a-naphthylamine is in doubt. 
Sunset Yellow F.OF., Amaranth and Ponceau 4H 
are plea of l-naphthylaro dyes which have an 
A classification. It is to be noted that these dyes 
contain sulphonated ring systems on both sides of 
the azo link. Ponceau MX is also a l-naphthylazo 
dye, but it is sulphonated only on one side of the 
azo link and bly this is why it has a B 
classification. Some oil-scluble dyes have a C claasi- 
fication because they are cabbartioe*, for example, 
Oil Yellows AB and OB, Oil Oranges TX and XX. 

Moat synthetic flavouring agents appear to be 
compounds of low toxicity, and since they are used 
in minute quantities little apparent barm is likely to 
follow from their use. Prof. Williams showed with 
a series of slides that the body has detoxiation 
mechanisms for dealing with the esters of aliphatic 
and aromatio alcohols with fatty acids, alcohols, 
aldehydes, phenols, ketones and acids which are used 
as flavouring agenta. However, this is no reason for 
not being on the alert for potential toxic agents 
among flavouring material. Thus, coumarin is & 
flavouring agent which has recently fallen into dis- 
repute and is no longer used in the food flavouring 
industry, since feeding experiments on animals have 
shown that it produces liver damage’. Some doubts 
have also been expressed about aitral since it may 
act as a retinene competitor*; but in this case & 
thorpugh investigation of ita biological properties is 
needed. 


In the discussion which followed, Mr. A. L. 
Bacharach commented on Prof. Williams’s sug- 
gestions regarding the general testa which might be 
needed to pronounce & food additive as safe. It may 
not be necessary always to carry out all the tests on 
every substance investigated. By arranging them in 
suitable order, one test can be made to act as a 
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‘screen’ for the next. Furthermore, studies on &beorp- 
tion, metabolism and excretion should be directed 
more towards substances which appear to do no 
harm rather than those showing toxio effects, since 
the former are the ones which might find industrial 
uses. The question of whether the examination of 
food additives by isolated enzyme systems would 
yield useful information was put by Dr. A. Bender. 
It was agreed by Prof. Williams that useful informa- 
tion could be obtained in this way if care wore taken 
in the i of the resulta. Since a food 
additive is usually taken by mouth, it may not be 
absorbed, ‘and if it is absorbed it does not necessarily 
follow that it will reach the locasion in the body 
where a particular enzyme is found. It is thus 
possible with foreign compounds that m vitro experi- 
mente will not always yield the same results as in 
vivo experiments. In vivo experiments are consider- 
ably more important with foreign oompounds than 
with the body’s natural metabolites, which are now 
largely studied in $n vitro systems. 

The possibility of reproducing natural flavours was 
also discussed by Dr. V. L. 8. Charley (Oarters). 
Since lists of organio compounds that have been 
found in fruit juices had been recorded m the 
literature, could not a true flavour be made from a 
blend of the compounds given in these lista ? Aooord- 
ing tó Mr. Short, experience had shown that mixtures 
of the constituents reported do not reproduce the 
true flavour of fruit for the reasons that some con- 
stituents remain unidentified, while others, particularly 
aromatic compounds, decompose during extraction. 

R. T. WiLLIAMB 

Bs. ae Vishetice ad Food (HM. Biatlonery Oo. 1964, 
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* Leach, H. FL, and Lloyd, J. P. F., Proc. Nurvon Soe., 18, XV (1056). 


, H. N., Fed. Proc., 18, No. 1243 
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NEW LABORATORIES AT 
UPPINGHAM SCHOOL 


HE new Science Laboratories as Uppingham 

School, which were inaugurated by H.R.H. 
Prince Philip, Duke of Edinburgh, on November 8, 
owe their existence to the imaginative and far-sighted 
generosity of British industry. 

The old Science School, built in 1897 and partially 
modernized and extended in 1927, was proving in- 
adequate even before 1930 because of the increasing 
number of boys who were specializing in science. 
The great impetus given to the teaching of science 
during and since the War had made the provision of 
additional laboratory &ooommodstion imperative. 
The buildings could not have been modernized satis- 
factorily, and space for their extension on the existing 
Bite was i Plans were therefore drawn up 
for the building of a new Science School, but these 
could not have been carried out without the generous 
financial help of the Industrial Fund for the Advance- 
ment of Boientiflo Education in Schools and many 
firms, which contributed a large proportion of the 
£100,000 needed for the building. 
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The new Saence School was designed by Messrs. 
Easton and Robertson, of London, and built by 
Messrs. E. Bowman, of Stamford. It has the shape 
of the letter H and consists of two floors. 

The Chemistry Departmen’ includes two large 
chemistry laboratories (1,100 sq. ft), 
laboratory (540 sq. ft.) and two lecture theatres on 
the ground floor. Each of the large laboratories is 
fitted with three island benches (16 fe. x 4 ft.), which 
ean comfortably scoommodate twenty-four boys 
(4 ft. bench space & boy), and there is additional 
space on the benches which extend down the bwo 
long sides of each laboratory. A special feature of 
these laboratories, apart from their spaciousness, is 
the generous provision of cupboards and drawers, so 
that all the apparatus which is in general use can be 
kept in the laboratories. There are large fume 
chambers ab one end and a raised demonstration 
bench at the other. 

The specialist laboratory has been designed mainly 
for third-year sixth-form work. I$ can accommodate 
twelve boys and contains a thermostat and the more 
expensive apparetus that is needed for advanced 
work. It is separated from the senior (sixth-form) 
laboratory by a balance room, which contains oon- 
crete shelves on concrete pillars. This arrangement 
has proved most satiafactory, because there is no 
aAa vibration from the iraffüio on the main 
road which pases within 70 yd. of the building. 

The two lecture theatres contain tiered benches, a 
well-equipped demonstration bench and a fume 
chamber, and blinds so that they can be blacked out 
for the showing of films, etc. Like the laboratories, 
they are withm easy reach of the chemistry store 
and preparation room. Although the maximum size 
of a form is usually twenty-four, these theatres can 
accommodate fifty boys, which is very useful for the 
showing of films to two forms simultaneously. 

The Biology Department consista of two labora- 
tories, a preparation room, s greenhouse, a small 
botanical garden, and upstaira a large lecture theatro 
and small museum. 

The laboratories are fitted with working benches 
each. designed in rows to accommodate four 
boys. Each working space is | ft. long, with a bench 
top 30 in. deep. There is & between each pair of 
places, and beneath are drawers. All positions have 
gas and mains electricity, and face the main windows 
to facilitate microscope work in daylight. 

Special features of the elementary laboratory 
include built-in racks for aquarium tanks, a gal- 
vanized tank alongside the main -wash-up sink for 
preserving specimens used for dissection, and spacious 
@lass-fronted cupboards. 

The advanced laboratory, used primarily by boys 
taking botany and zoology as separate subjects at 
Advanced Level of the General Certificate of Educa- 
tion examination, is equipped for both lectures and 
practical work. It bas black-out and facilities for 
projection. It also contains a light-proof cupboard 
similar in construction +o a standard fume chamber, 
in which plant physiology experiments can be carried 
out in the dark. 

The preparation room is designed to enable the 
staff and assistants to prepare Specimens, microscope 
slides, etc., without interference, and for senior boys 
to set up long-term experiments. There is adequate 
ier i lige rir pe Pe 

use communicates directly with the 
Meme laboratory and is large enough to provide 
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the Department with adequate plant material, and 
eto. The 
and the chem- 


istry wing, facing west, and will include a water garden. ` 


The lecture theatre has accommodation for an 
audience of 120 on tiered benches; but for class 
teaching only the front rows are used, and these have 
tops broad enough to take the drawing boards and 
books required for normal class-work. Black-out is 
fitted, and the room is equipped for cinema., still- 
and micro-projection. 

The museum is intended to house ool- 
lectiona of animals, the school herbarium oollection 
and the results of work done on the annual Easter 


expeditions. 

The Physics Department (together with a staff 
room and library) occupies the rest of the first 
floor, and comprises two large laboratories, one 
for elementary work up to Ordinary Level of the 
General Certificate of Education examination and the 
other for more advanced work. As annexes to the 
latter, there are an advanced laboratory proper and a 
dark-room for optical experiments which will between 
them &ooommodste about twenty boys, and in which 
the apparatus for a lengthy piece of work oan be 
left undisturbed. There are also two tiered lecture 
rooms, each with 16-m. dial ammeter, volkmeter and 
oentre-xero galvanometer mounted above the black- 
board, and one containing a ‘dry’ cupboard for 
electrostatios apparatus. The electrical installation 
provides d.o. variable between 4 volts and 108 volta, 
from lead-acid cells by a rectifier unit; and 
also low-voltage (12-vol& or 24-volt) 50-cycle ac. 
Sufficient working pointe are available for olas 
experiments on alternating current. The physics 
workshop, with wood-working bench, lathe, power- 
drill and glass-blowing table, is equipped for the 
AEDE PI ORS OAD Doe or ap aera as woll 
as for routine repair and maintenance work. 


SPATIAL ASYMMETRIES IN 
Tr—u DECAY 


OME interesting observations on the deoay of 
pions at ress in a nuclear emulsion, made by a 
group of physicists at the Institute of Atomic Physics 


pions produced by the large synchro-cyclotron a$ the 
Institute of Nuclear Research near Moscow. The 
m1 decay events were classified into two groupe, 
on whether the muon momentum was 
ia arc ag E TE dd al e 
pion momentum immediately before stopping. Ina 
total of 8,595 evente, 2,199 and 1,896 for- 
ward decays were seen. If the angular distribution is 
of the type (1 + b cos 0), where 0 is the angle between. 
the two momenta, then b is found to be — 0-447 + 
0-032. Such a large asymmetry parameter b, differing 
from xero by more than 14 standard deviations, clearly 
cannot be ascribed to a statistical fluctuation. 

An asymmetry in n- decay could mean that the 
pion has a finite spin (most plausibly 2 unita of A/2r) 
with which to ‘remember’ ita direction of motion 
before stopping. Such a conclusion would be quite 


r uba H. HL, Aualinder, J., Balea, H.. Friedländer, B., Titeica 8., 
and Viaky, T., 0.R. Acad. Sei., Paris, 945, 08 (1967). 
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contrary io all previous ideas about pion phenomena, 
which are easily and consistenily i on the 
basis of zero spin for the pion. -It should also be noted 
that a longitudinal polarization of the pion beam used 
in the experiment would almost certainly mean that 
parity waa not conserved in the production process, 
although it is possible to imagine an unusual magnetic- 
fleld arrangement which would invalidate this oon- 
clusion. Non-conservation of parity in a ‘strong’ 
Process such as pion-production would be hard to 
reconcile with the observed conservation of parity in 
nuolear forces. 

Alternatively, and much more drastically, the effect 
could mean that current ideas about space, which lead 
to connexions between angular momenta and spatial 
probability distributions, are false. This would be an 
extremely fundamental conclusion, but recent experi- 
ence with the parity hypothesis has taught physicista 
to be cautious about rejecting all idea of changes of 
this kind. 

At the International Conference recently held in 
Padua and Venice, several groups working with 
analea emulsions reported fading varmia Kinds of 
anisotropy in 1-11 decays. In each case, however, the 
experiment had been extended to the electrons after- 
wards emitted in u—e decay. The angular correla- 
tion in the u—s decay is well known and comparatively 
small in nuclear emulsion ( parameter 
numerically smaller than — 0-20). It follows that 
the x-e correlation, through two decay processes, 
should be much smaller than the simple m- correla- 
tions. This was not found to be true, indicating that 
the effeota observed were not physical, but due rather 
to hitherto unsuspected distortions or scanning 
biases in nuclear emulsion work. 

At the same conference, Prof. L. M. Lederman, of 
Columbia University, New York, reported some work 

using counters and electronic recording of the eventa 
(Qarwi. Gidal, Lederman and Weinrich, unpub- 
lished). In the horizontal plane, they find an asym- 
metry parameter in the rj: process of 0-025 + 0-025, 
sell © no val The up-down asymmetry 
was — 0-016 + 0-012, again showing 


ridi deviation from ipcsropy: 
. M. Casas 


A GEOCHEMICAL HYPOTHESIS OF 
THE EARTH'S STRUCTURE" 


By A. F. KAPUSTINSKY 


Corresponding Member, Acad. Sc. U.S.S.R., Institute of 
General and Inorganic Chemistry, Moscow 


OLDSCHMIDT’S view that the interior of the 
Earth resembles the hearth of a smelting furnace 
and that the Earth is zonal in its structure, with each 
zone characterized by oertein dominant elementa, 
has long prevailed in geochemistry. In recent years, 
however, these views have been critically examined, 
and many scientists, such as V. N. Lodochnikov, 
consider a chemically homogeneous, non-zonal globe 
much more probable. 
In two recent papers! I have examined this problem 
in detail and here I would like to give a brief sum- 
mary of the conclusions I have reached. 


* Bummary of read at the Symposium on Geoohemisiry 
held in Paris in July 057. 
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In the first instance, in my opinion, we cannot 
accept Goldsohmid$'s views, as they are based on a 
conception of ordinary behaviour of matter. As we 
shall see later, the properties of matter and the pro- 
perties of atoms remain constant only in the crust 
of the Earth, whereas under preasure of hundreds of 
thousands of atmospheres, the properties of matter 
change so much that the very nature and direction 
of physical and chemical processes become altogether 
different 


On the other hand, the Earth cannot be regarded as 
homogeneous. Tho Earth’s core, for example, 1s 
probably rich in iron, and modern seismology supporta 


Mendeléeff periodic law and the Pauli exclusion prin- 
ciple, cannot be applied to matter composing the 
Earth as a whole. The study of the Earth requires a 
new and more fundamental a based on new 
findings relating to the behaviour of matter under 
very high pressure. 

It is now known that with increasing pressure 
the outer electrons of the atoms are foroed mto the 
lower quantum-levels, & process eventually leading to 
the occupation by the electrons of all the unfilled 
positions in quantum-levels. For example, while 
under ordinary conditions calcium has two outer 
electrons at the level 4s, and the level 8d is unfilled, 
under pressure we may expect an ‘isomerization’ 
and the transformation of ordmary calcium into 
‘te0-caloium’, in which the two 4s electrons are 

into the Sd level. Since ihe chemical 
properties depend primarily an the electron quantum 
characteristics, this new atom would have completely 
new 


properties. . 
According to R. Bternheimer's! calculations, the 
premure under which the outer electrons are pushed 
into the lower quantum-level, for cæsium, for example, 
is of the order of 45,000 atm., which corresponds to 
a depth of about 100 km. of the Earth's crust. Allow- 
ing variation among different elements one may 
assume this depth to vary from 60 to 120 km., being 
the lower boundary of & geo-zone called by mo the 
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' and which corresponds to the well-known 
Mohorovifió discontinuity. The ‘perisphere’ is 
followed by the ‘intersphere’ to a depth of 2,900 km. 
This zone is made of atoms with ‘degenerate chemical 
properties’. Finally, at the centre of the Earth is the 
*oentrisphere', which is the region of ‘squashed’ atoms. 


which I have called ‘periodicity function’—e mathe- 
matical expreasion, based on empirical date, which 
shows at what pressure all of the elemente are modi- 
fled to such a degree as to lose their property of 
periodicity ; in other words, at what all atoms 
will become identical in respect of ther chemical 
properties. According to my caloulation such a4 
preæure will be of the order of 1,400,000 atm., 
corresponding to a depth of 2,900 km. Certain works 
by Ramsey, Kuhn, Wigner, Huntington and others 
have a bearing on the development of this idea, us 
well as my own remearohes on the thermodynamics 
of compressed crystals, which represent further expan - 
sion of the idea of Lewis that the entropy of a highly - 
crystal tends to zero. 

Thus I asume that at the high pressure pre- 
vailmg in the ‘oentrisphere’ all atoms will be in a 
‘metallized’ state, in which matter will be made of 
atomic nuclei immersed in a homogeneous electronic 
‘plasma’. Having no specific electrons attached to 
them, atoms will cease to be separate elements with 
definite atomic numbers, definite chamical pro i 
and reactions in this region of ‘zero chemi . On 
the other hand, in this state matter will be charac- 
terized by such a high electrical and thermal oon- 
ductivity that the temperature of the whole of the 
*oentrisphere' will remain constant. 

The ical hypothesis of the structure of tho 
Earth briefly expounded here requires verification 
and amplification. It finds ite support in oertain 
thermodynamical considerations and seems to agree 
with the seiamological data. In any event, such a 
hypothesis may stimulate further research and point 

ipl Per ais 


to new concepts of Nature. 
Geoohemistry and Mineralogy”, 
Acad. “Geochemistry”, Aoes. 
U.S.S.B., 1, 68 (1968). 


! Kapustinsky, 
* Béernhetmer, R., Pip. Res., 78, 235 (1960) 
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DEPENDENCE OF HEAT CAPACITY OF CERTAIN CRYSTALS ON 
THEIR THERMAL HISTORY 


By R. G. S. MORFEE anp L. A. K. STAVELEY 
Inorganic Chemistry Laboratory, Oxford 


URING a study of the heat ities of ammon- 

ium and alkali stannihalides, designed to throw 
light on the motion of the ammonium ion in these 
salte, we have enoountered'a phenomenon for which, 
80 far as we are aware, there is no precedent. This is 
that the heat capacity over a considerable range of 
temperature becomes lees after the sample has been 
cooled to low temperatures, and only reaches steady, 
reproducible values after repeated coolmg. The 
effect was most fully investigated for potassium 
stannichloride, some results for which are shown in 
Fig. 1. In this figure, in which the molar heat capacity 
Op ia plotted against absolute temperature in the 
range 270—800? EL, the open circles represent the 
first values obtained after the calormmeter had been 


filled and assembled. When these measurements 
were made, the sample had not been cooled to below 
~245° K. The fall circles show the values obtained 
three weeks later, during which time the calorimeter 
had been repeatedly cooled (on two occasions to 
20° K.) and heat capacity measurements made from 
20° K. upwards. A week later, during which period 
the calorimeter had been cooled several times 
(though not below 195° K.), a redetermination of Op 
gave the values plotted as crosses. After another 
week, during which the calorimeter waa cooled to 
80° K. four times, and allowed to warm slowly to 
room ture after each oooling, the Cs values 
(shown. as triangles) did not depart significantly from 
the curve through the croases. Further experiments 
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confirmed that these final values were reproducible. 
The overall drop in Op amounted to about 4 per 
oent. 

It must be streased that the resulte shown in Fig. 1 
were obtained with the same sample throughout. 
The calorimeter used was that destribed by Davies 
and Staveley’. Similar effects had never been 
obtained with it before, and there was no reason 
whatever to suspect misbehaviour on the part of the 
platinum resistance thermometer or the heating 
circuits. Binoe ive desorption of, say, water 
vapour from the surface of the calorimeter would 
produce & drop in its heat capacity, particular atten- 
tion was paid to the evacuation of the space around the 
calorimeter before any measurements were started. 
A possible source of a changing heat capacity could 
be chemical reaction between the salt and the copper 
calorimeter, and after the experiments on potassium 
stannichloride the sample was removed from the 
calormmeter and analysed, and the inside of the 
calorimeter thoroughly washed out +o see if any such 
reaction had taken place. It was found that, in fact, 
there had been & slight attack on the copper, but 
analysis showed that, at the most, not more than 
0.2 per cent of the salt could have been affected. 
Furthermore, such & reaction would not lead to a 
marked decrease in heat capacity. Thus, a mixture 
of potassium chloride, stannous chloride and cupric 
chloride—the moss probable reaction producte— 
would have a total heat capacity at room temperature 
within a few per oent of that of i amounts 
of potassium stannichloride and copper; as a rough 
estimate, reaction of 0-2 per cent of the potassium 
stannichloride in &his way would nob have changed 
the heat capacity by more than ~ 0-01 per cant. 
Olearly the observed decrease of about 4 per cent 


was not due to reaction or decomposition of the salt. ` 


Evidence to support this is provided by (1) below. 
A full understanding of the phenomenon muss 
await a detailed examination of the properties of the 
galt before and after cooling, but the following 
obeervations are relevant, and would have to be 


about 260° K., using a sample which had been stand- 
ing at room temperature for 15 weeks. After allowing 
the calorimeter to stand for & further three weeks at 
room temperature, Op was measured again over the 
game range and, within the precision of the measure- 
menta (+ 0-2 per cent), was found to be unchanged. 
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The sample was then cooled to 90° K. and allowed to 
warm to room temperature. This was repeated five 
times in a week, and Op was then redetermined. The 
values obtained were lower by about 2 per ceni at 
800° K. 

(2) The effect was also observed with ammonium 
bromide. Some of the i on these sub- 
stances were carried out before we had become fully 
aware of the phenomenon, and the initial measure- 
ments of Cp at higher temperatures were sometimes 
made after the sample had been cooled at least once 


decrease in Op at room temperature between the 
first values and the final steady values was ~ 1 per 
cent for ammonium and rubidium stannichlorides 
and ~ 2-5 per oent for potassium stannibromide. 

(3) With each salt, the change in Cp was only appar- 
ent m roughly the upper half of the temperature- 
range covered (20-800° K.). Thus for potassium 
stannichloride all Cy values obtained below about 
115° K. follow the same curve, regardless of the stage 
in the history of the sample at which they were 
measured. From about 115° K. upwards, & curve 
through the first values of diverged more and 
more from the curve through points accepted as 
the ‘final’ values. (See Fig. 2.) The i 
eee for ammonium stannichloride was about 

°K. 

(4) Exxtensive X-ray diffraction studies have been 
made of these and similar sahs of the type RMX., 
where R is a univalent cation and X is a halogen. 
With the possible exception of potassium stanni- 
bromide, they are all said to have anti-ftuorite struc- 
tures, with the M—X bonds directed along, or parallel 
to, the sides of the cubic unit cell. Potassium stenni- 
bromide was considered to have the same structure 
by Ketelgar, Rietdijk and Steveren!, but Markstein 
and Nowotny* concluded that it is tetragonal, with 
a and o parameters differing by about I per cent. 
The samples used in the calorimeter were prepared 
by slow evaporation at room temperature from solu- 
tions containing the stannic halide, the alkali or 
ammonium halide, and free halogen acid to avoid 
hydrolysis. All four salts gave satisfactory analyses. 
The crystals were usually large and well formed, 
some being several millimetres across. In order to be 
introduced into the calorimeter they had to be 
lightly orushed. They were then sieved, and the 





[7 


1248 


fines rejécted, so that the measurements were made 
on crystals of size roughly 0-5-1 mm. 

(5) Potassium stannichloride was found to have a 
4-point with Op reaching its maximum at 262-1° K. 
(This means thas the orystel structure of this salt at 
lower temperatures, at least, is not so simple as the 


cooling was apparent 
both above and below the A-point. This is ahown in 
Fig. 2. 

It may be that the phenomenon we have described 
bicis ef toe PE ene eee 
proportion of defects than they 
when equilibrium has been achieved. “Although 
nothing appears to be known about defect concentra- 
tions in salts of the type RMX, it is possible that 
such salts, even at room temperature, oontain a 
relatively high proportion of Frenkel defects. The 
inter-ionio forces must be weaker than in salts oom- 
posed solely of monatomic ions, and there is & con- 
siderable difference in size between anion and cation. 
Moreover, the nature of the lattice is such that 
oetions mi be &ooommodated-in the octahedral 
interstices the anions. Such defects must 
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in principle affect the heat capacity. Thus, they could 
give rise to a greater coefficient of expansion‘ and an 
enhanced (Op—O,) term. It is possible, too, that the 
considerable contribution made to Op by the internal 
degrees of freedom of the stannihalide ions might be 
significantly altered if the environment of some of 
these ions is changed by neighbouring defects. 
However, if it is true that the proportion of defects 
in the crystals studied was initially higher than that 
reached eventually, it is remarkable that the approach 
to equilibrium should be favoured by oooling. 

The final heat capacity results will be reported in 
detail eleewhere. It will be obvious that the effect 
we have described, whatever its cause, could lead to 
considerable between the heat capacity 
results of different obeervers for substances subject 
to it. 

oe eee ee F. O. Frank for a helpful 

, and to Imperial Chemical Industries, 
Ltd. or financial assistance. 


1 Davies and Staveley, Trens. Farad. Soc., 53, 10 (1957). 

* Ketalaar, Rictdijk and Staveren, Reo. Tree. Ckim., 56, 907 (1037). 
3 Markstem and Nowotny, £. Kris., A, 100, 265 (1030). 

* Lawson, Phys. Res., 78, 185 (1960). 
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` HERMAPHRODITISM WITH SELF-FERTILIZATION, AND THE 


MONTHLY EXTRUSION OF UNFERTILIZED EGGS, 


IN THE 


VIVIPAROUS FISH LEBISTES RETICULATUS 


By Dr. H. SPURWAY 
Biometric Unit, indian Statistica! Institute, Calcutta, 35 


HIB communication is a preliminary report on 

two independent phenomena: first, functional 
hermaphroditism, resulting in self-fertilixation, has 
been observed in a fish and eighteen of her descen- 
dante; secondly, in all but two families in which 
more than one female became adult, one or more 
fish has extruded groupe of unfertilized oocytes into 
the surrounding water. Such extrusions have occurred 
in fish unrelated to the hermaphrodites. Both kinds 
of abnormal parturition were discovered by keeping 
virgin females alone in small glass vessels (usually in 
600 o.c. of water). The baby fish were always isolated 
before and usually within 24 hr. of birth. 
Tables 1 and 2 show that the ages of both the 
extrusion of the first group of oocytes and the first 
fatherless birth are not only variable, but also often 


higher than the median ages of death. Also some 
fish (not chosen at random) are removed from the 
populations either to be mated for genetical experi- 
menta or killed for histological examination. There- 
fore a meaningful estimate of the frequencies of flah 
which perform either of these two abnormal par- 
turitions, and comparison of these frequencies between. 
families, involves statistical the assump- 
tions of which require discussion. A full analysis 
was delayed until the population here discussed and 
kept in the Department of Biometry, University 
College, Gower Street, London, was discarded in July, 
1957. 

Lebistes retioulaius is a typical poeoilid fish in which 
internal fertilization is effected by copulation. The 
anal fin of males develops into an intromittent organ 


Table 1 
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during the first eight weeks of life. Sperm from a 
single copulation oen sire up to eight litters'. These 
are born at approximately monthly intervalst* (but 
see also Fig. 4), and the young are 5-6 mm. long at 
birth. 

Lebistes males are bright coloured and variable ; 
wild-type females are monomorphic and have & 


gametio (or XX). XX and YY males and XY 
females oan be functionally normal‘. 

Nineteen individuals all related to one another 
have produced fatherless o. of these 
were superficially normal females. The anal fin of 
the nineteenth developed into an intromittent organ 
coincidentally with the birth of its first litter. With 
this it made courtship movementa but did not aire 
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any young on unrelated females. It was found to 
contain testicular tissue by M. J. Hollingsworth, now 
of the University College of Ghana, Achimota, who 
failed to discover any testicular tissue in two other 
self-fertile mothers, P8 and B7. However, Prof. J. Z. 
Young, of University College, London, discovered 
testicular tissue in the self-fertile females S7 and u7 
(Figs. 1 and 2). I wish šo thank both these ool- 
leagues, and their assistants, for this histological 
co-operation. 

The self-fertility is, therefore, assumed to be due 
to hermaphroditiam and not to parthenogenesis, as 
was stated previously’. 

The self-fertile proposita D9 occurred in an inbred 
aquarium stock given me by Maurice Wilson, now of 
Queen Mary College, London. This was segregating 
for alleles of the looi Flavus‘, blond’ and gold’, all 
affecting pigmentation and scorable on females. 
These were used for diagnosing paternity when self- 
fertile or related females were mated. The sex ratio 
among certainly sired offspring was normal. There 
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Fig. t. Another section of the ovotestis of «7. 
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male. 

Table 1 shows the incidence of the self-fertility and 
oocyte extrusion in the animals born in the collection. 
The first column gives & classification of the animals 
in terms of tage. 

Bired and fatherleas females are classed together as 
the original ‘stock’ (excluding twenty-one females 
including the proposita, because they were kept in 
aquaria where young, but not oocytes, could have 
been detected). Females (self-fertile, and fatherlees 
and sired daughters and grand-daughters of self- 
fertile females) were outcrosaed to males from two 
stocks, for which I wish to thank Dr. Caryl Haskins, 
of the Oarnegie Institution of Washington. Stock B 
was descended from a recent capture in Trinidad ; 
the Maoulaius stock was a subculture of that pro- 
duced by Winge, and thus X,Y afa in his nomen- 
clature*. Sons, both fatherleas and sired, of self-fertile 
females derived from outcrosses to B were crossed 
to females from the Maoulatus stock, that is, 
X eX s. 

In Table 1, column 2 shows the number of families 
in each of the air groupe, and column 8 the number 
of females who survived 100 days. Column 4 is a 
rough estimate of their median age of death The 
families within & given group are not homogeneous 
among themselves. 

Oolumn 5 shows the number of females which have 
been self-fertile. The absence of salf-fertile females 
among the progeny of Maculatus males, compared 
with the progeny of stock B males, is aignifloant 
after allowance has been made for the detailed 
longevity of the females tested. Column 6 gives the 
number of females which extruded oocytes (excluding 
six which extruded them synchronously with full- 
term young, two which had previously given birth 
to fatherleas litters and four which had previously 
given birth to sired litters). 

Table 2 shows some details about the self-fertile 
mothers and their fatherleas litters, and the extract 


_ from the given in Fig. 3 shows the relation- 
ship of the of the five aired families (D, DD, 
P, S end in which self-fertile mdividuals have 
segregated. 

10 | ff 
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The range of the mothers’ ages at the birth of 
their first fatherless litter means that some apparent 
females must die before they become old enough to 
manifest their hermaphroditism by a parturition, 
and perhaps before any testicular tissue has developed. 
Such variation in expression would prevent any 
Mendelian ratios obeerved even if the her- 
maphroditism were due to a change of allele at a single 
locus. Ib also makes it difficult to compare such a 
change with the non-functional hermaphroditism 
which seems characteristio of the development of 
lower vertebrates’ ®. 

The third column shows the age at which the 
mother was removed from the population either by 
death (d), killmg (k) or introducing a male (m+ if 
producing sired offspring, or m-— if subsequent 
littera were recognized as products of self-fertilization 
on the evidence provided by their alleles for the three 
pigment genes). 

Within the fatherleas families there is positive 
correlation between the number of litters, the size of 
these litters, and the number of and 
deaths before puberty ; that is, as would be expected, 
the greater the development of the testis tissue the 
greater the number of conceptions but also the greater 
the disturbance of the follicular pregnancies. 

DD20, the one certain fatherlees offspring born to 
D9 after ij had been mated, was in ite second sired 
litter born when D9 waa 594 days old. The second 
litter of X8 was produced when the mother was 293 
days old, an extrusion of unfertilized oocytes having 
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intervened at 265 days. All other intervals between 
fatherlees litters are shown in histogram ii of Fig. 4. 
This - distribution is statistically indistinguishable 
from that observed for the production of sired Htters 
(histogram i). This confirms the histological findings 
that the testis tissue is transitory and usually does 
not re-develop. 

I have discussed elsewhere’ the signifloance of the 
increased expression of self-fertility in the F, 
generation between two inbred stocks which is 
unexpected on certain interpretations of heterosis. 
Table 2 corrects several previously published errors 
in addition’. 
~ The last three columns of Table 2 give the super- 


ficial sex of the adult products of self-fertilization. ` 


Among the animals scored as females, many more 
than the five who were self-fertile must be presumed 
to be actually or potentially hermaphrodites. This 
sex ratio suggests that the hermaphrodites are XX, 
which ia supported by the phenotypes and the sexual 
history of the four males. All were under-coloured, 
and no Y chromosome empty of alleles- for male 
epiga&mio patterns has yet been reported. Three were 
sterile, though one of these had histologically normal 
testes. The fourth provided evidence for ite XX 
constitution by siring only females, sixteen of which 
were by a Maoulatus stock female. 

Among fatherless fish, the three oolour alleles 
segregated in the 3:1 ratio characteriatio of selfing 
in hermaphroditic planta. 

The hereditary factor responsible for making XX 
xygotes develop into hermaphrodites is not X-lmked, 
and ‘is not an autosomal recessive allele either with or 
without a delayed zygotio effect. Beoause the crosses 
were made with the Maoulatus stock which suppresses 
their penetrance, we do not know whether the 
determiners are inherited differently through males 
or females; that is, I have not discovered whether 
hermaphroditism is dependent on an autosomal allele 
with dominant bub variable or on a 
cytoplasmic factor comparable with those influencing 
hermaphroditism in some species of plants’, 

Histogram iii of Fig. 4 ahows the distribution of 
200 of the 222 inbgrvals observed between two 
extrasions of . The 22 omitted intervals 
ranged in length from 165 to 447 days. The dis- 
tribution of these intervals is significantly different 
from that of the intervals between births. 126 (that 
ig, more than half) ranged between 21 and 89 daya, 
and this group did not deviate significantly from the 
normal distribution. Its mean was 20-4, and its 
standard deviation 8-4. This is significantly lower 
than the mean observed for sired litters, which is 
33-0, with standard deviation 5-16 even when the 


from 48 to 69 days, again normally 
themselves with a mean of 57.1 and standard 
deviation of 4:6. These groupe are celled ‘ ' and 
‘double’ intervals, respectively. The range of the 
Magis intervals io boo ceat Jur LYNE £d be appari 
if higher multiples of these do occur among the 
intervals between extrusions. 
Table 3 shows that (except for the oldest two ‘fish) 
the greater the age of a fish at its first extrusion of 
oocytes the greater the mean number of its sub- 
sequent extrusions. Omitting from consideration 
y tested animals, 73 females first extruded 
before 800 days but not one extruded more than five 
times; though of the 64 which began later, eight 
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Histogram iv of Fig. 4 shows the distribution of 
the intervals between two different kinds of par- 
turition. Two fo of 201 and 740 days and 3 sf of 210, 
340 and 385 days are omitted. This histogram reveals 
that oocyte extrusion is not evidence that the ovary ` 
has become incapable of pregnancy. Also, when it is 
borne in mind that the interval before a sired birth 
depends on when the male was introduced aa well as 
on the mother’s receptivity, and that the senile 
oocyte extrusion may not oocur until many months 
after sperm has been exhausted, it is seen that oocyte 
extrusion coincides reasonably well with the rhythm 
of other births. It has also oocurred six times with 
them. Therefore, the breakdown of the follicular 
walls may be & failure of an incipient pregnancy 
because the oocyte was not fertilized; that is, the 
extrusions seam more comparable to the menstruation 
than to the ovulation of mammals. 

The gross synchronizing regulations which take 
place in the follicles just before term" provide an 
explanation of the significantly longer intervals 
observed between fertile parturitions and perhaps 
for the positively skew distribution of these intervals. 


! Wings, Ø , Nature, 140, 457 (1937). 

* Tume, O. L., Bol. Bull., 78, 145 (1937). 

* Rosenthal, H. L., Biol. Bull., 108, 30 (1052). 

* Winge, Ø., and Diuevsen, TL, Heredity, 1, 65 (1047). 

* Bparway, H., Nature, 171, 437 (1053). 

* Goodrich, H. B., J: N. D., Trinkaus, J. P., and Blate, 
J. M., Genetics, 99. 1944). 

7 Witseh!, H., Arok. Amet. Mcr. Morph. Esp., 89, 115 (1950). 

; DFAnona&, Ds; Arch. Anat. Air. Morph. Esp., 33, 274 (1950). 
Bor dn" Proc. Zool. Soc., Oalowtts, Mookerjee Memor. Vol, 


9 Caspari, B., "Advano. Genet.", 3, 1 (1048). 
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LETTERS TO THE EDITORS 
The Editora do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


- A Significant Error In the Determination at 
Low Pressures of the Virial Coefficients 
of Vapours 

Tua differential method! which we have developed 
and which has been applied successfully to the accur- 
ate measurement at low pressures of the deviations 
from ideality of a number of gases bas, with vapours, 
been found to give unreliable results. Usually, with 
these the PY |P isothermals show a curvature concave 
towards the axis. This effect was noticed 
by Caaado* with benzene vapour, and the literature 
contains references to curved low-pressure isothermals 
with several easily liquefiable gases. Hamann and 
Pearse® noticed this behaviour with methyl chloride 
and methyl bromide. Since, on theoretical grounds, 
it is very unlikely that & third virial coefficient could 
produce an effect of the magnitude observed even in 
benzene, it 18 clear that an experimental error of 
some significance is involved. This error is due to 
adsorption, which hitherto has beem neglected by 
other workers in this field. 

Now that & careful investigation of adsorption on 
‘Pyrex’ glass of a series of vapours at various tem- 
peratures has been made by one of us‘, it is possible 
to define the conditions in which this error is at a 
minimum and to make reliable corrections in volu- 
metric work. It was found that only when the glass 
surfaces in the volumeters were scrupulously clean 
and the mercury in contact with them entirely free 
from even traces of that minimum and oon- 
stant values for adsorption could be obtained. 

It was hence imperative to redesign the differential 
compressibility apparatus so as to avoid entirely the 
passage of mercury through greased stopoocks. This 
has now been done by using magnetically controlled 
mercury valves which permit the necessary fine 
adjustment’, and results obtained for benzene 
vapour ab 22° and 85°0O. between the pressure 
limits of 60 and 20 mm. The PV|P graphs, after 
correcting for adsorption, are very closely linear and 
the deviations of the expermmental pointe from a mean 
square line do not exceed 2 perte in 10*. The virial 
coefficient at 22°, deduced from the slope of the line, 
is — B = 1,525 0.0.fmoL In the particular apparatus 
used the increase in surface on expansion 18 nearly 
balanced by the decreasing adsorption, so that the 
total adsorption correction is small and even at the 
lower te does not exoeed 80 o.o.[mol, or 
about 2 par cent; at 35° it is still smaller. 

As a check to these results, we have compared 
the balancing pressures of benzene vapour and 
nitrogen by means of the microbalance. Originally, 
Casado, Massie and Whytlaw-Gray* compared ben- 
. xene vapour with oxygen and obtained a value for 

the molecular weight from &he limitmg value of the 
preasure ratio very close to the accepted figure, but 
for the virial a high degree of accuracy was not claimed 
and we had reason to suspect that the balance used 
might not have been sufficiently compensated for 
adsorption. Imperfect compensation would affect 
significantly the value of the virial coefficient but 
would have little influence on the molecular weight. 
Using & more certam method of compensation for 
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adsorption, we now find, as the mean of two seta of 
experimente, —B = 1,537 cal.j/mol. in good agree- 
meni with that found with the modrfled compress- 
ibility apparatus. At 35°C. also a satisfactory 
t between the two methods has been 
attained. Although with the microbalance the &oour- 
acy of the results is not as great as with the oom- 
preasibiltty method, the agreement supports the 
view that systematic errors have been avoided. 

From the form of the adsorption curves on ‘Pyrex’ 
there is & great increase aa the saturation point 18 
approached, and on sica at 22°0., although the 
adsorption is not so great as on ‘Pyrex’ glass, it 
inareaseg nearly threefold between 68 and 90 per 
cent, Bo that measurements made near the latter 
point are likely to be adversely affected unlees 
adequately corrected. 

It is likely that some of the published data on 
compressibilities abt low temperatures may be in 
error unlees adsorption is taken into account. 

R. WxuvrTLAW-GRAY 
G. A. BorroxLsyY 
Research Department, 
Imperial Ohemical Industries, Ltd., 
The ee hoi, Herta. 


cen a Doreen B., and 
A, 909, 2r MN Reeres, O. G., and Whytlaw-Gray, 
kN wd., ‘A 223, 19565 
* Casado, F. L., Ph.D. thems, Leeds (1950). 
* Hamann, B. D., and Pearse, J. F., Trens. Farad. Soo., 48, 101 (1062) 
i Bottomley, G. A., and Reeves, O. G., Trens. Farad. Soc, 53, 1455 
A. 


, J. Sol. Inar., 34, 860 (1057). 
*'Oesado, F. L., Alassio, Doreen 8., and Whytlaw-Gray, B., Proc. 
Soe., A, S14, 466 (1952). 
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Travelling Disturbances in the lonosphere : 
Changes in Diurnal Variation 


Ix an earlier communication! it was reported that 
the direction of horizontal movement of travelling 
ionospheric disturbances observed at Sydney, Aus- 
tralia, had a consistent diurnal variation during 
winter months in the years 1950-52; but no sig- 
nificant diurnal variation was then apparent in the 
summer. ‘These conditions continued until 1055; 
but in the summer of 1955-56 a definite change 
appeared which was even more marked in 1956-57, 
the main feature being & marked change of direction 
from the south-east to the south-west quadrant about 
midday. The contrast 1s clearly evident in Fig. 1, 
which shows the mean diurnal variation in January 
for the years 1951-54 as compared with the variation 
for January 1957. The consistency of the resulta of 
1951-54 18 shown by the dotted lines, which indicate 
maximum deviation from the mean. It will be 
noted that the change from south-east to south-west 
quadrant in 1957 is quite sudden. This sequence is 
also found on a number of individual days, though 
not on all days. There was no significant change in 
mean speed over this time interval. 

Examination of past records starting from the 
summer of 1949-50 shows that there was a tendency 
for & similar sequence to oocur on occasional days in 
that year buš not sufficiently often to atfect the mean 
curve for the month This tendency, however, 
decreased in succeeding years to a mmimum in 
1958-55. It then increased noticeably in 1955-56 
and markedly in 1956-57. 

It seems likely that these changes are sasociated 
with the sunspot cycle, which showed minimum 
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activity in 1954, and which had already reached a 
record high value in the (southern) summer of 1956-57. 

The assistance of the staff of the Sydney Section 
m collecting and processing these observations is 
gratefully acknowledged. 


Commonwealth Scientific and 


G. H. MUNRO 


University of Sydney. 
1 Munro, G. H., Nature, 171, 603 (1953). 


. Radio Nolse from Planets 

THa reception of high- radio noise from 
the planeta Jupiter and Venus: hae led to speculation 
on the nature of the causative disturbances. One 
suggestion is that the noise originates in electrical 
discharges analogous to terrestrial lightning, and 
Kraus’, from consideration of the total energy in 
lightning discharges, has concluded that & source on 
Venus, of comparable size to those on Earth, would 
be sufficient to explain the noise. Before the analogy 
is preased too far, however, it is desirable to compare 
the characteristics of the noise in more detail. 

One feature of terrestrial lightning is that while 
the greater part of the energy, and in particular the 
electromagnetic radiation at very low frequencies, 
emanates from the high-current stroke to ground, 
noise at high frequencies has ite origin mainly in 
discharges in the cloud. These oloud discharges are 
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often associated with ground strokes, but are of 
different form and much lower energy. Any derive- 
tion” of the high-frequency radiation from oon. 
sideration of the total energy of the lightning flash 
may, therefore, be grossly m error. A more satis- 
factory basis of pomparison is the observed form of 
high- radiation from terrestrial lightning. 

Typical noise from a single flash, as observed in a 
bandwidth of 500 o./s. at 10 Mo./s., oongiste of a burst 
lasting up to one second and of peak amplitude about 
1 mV./m. at a distance of five kilometres from the 
flash. These are approximate figures, but only orders 
of magnitude are being considered. On this basis a 
similar flash on Venus would give & burst, received 
on Earth with a power flux of 10 10- watts/m.*/c./s., 
and the corresponding figure for Jupiter would be 
5x10! watts/m.*/o./s. 

The measured amplitudes of the noise bursts from 
Venus and Jupiter are 0x10" and 2:6x10-" 
respectively, at 27 Mo./s. (ref. 8 and private coom- 
munication from J. D. Kraus). Since & terrestrial 
atmospheric would have lower power at 27 Mo./s. 
than at 10 Mo./s., perhape by a factor of ten, the 
discrepancy between the measured noise power and 
that which would be from a flash of terres- 
trial form is of the order of 10* and 5 x 10! respectively 
for Venus and Jupiter. 

It must be considered, however, that lightning 
flashes on Earth do not occur in isolation; it has 
been estimated that about one hundred flashes per 
second take place over the world as a whole. Since 
each disturbance lasta an appreciable fraction of a 
second, the fields are superimposed, and the total 
fleld at a distance may greatly exceed that from a 
single flash. It is reasonable to assume that a similar” 
state of affairs would exist on the other planeta, and 
this may be & partial explanation of the amplitude 
discrepancy, particularly for Jupiter, where the storm 
areas might be much larger than those on Earth. 
However, ib seems also to assume that the 
scale of the disturbances greatly exceeds that of 
terrestrial discharges, or that they are of different 
form, with much more high-frequency energy, or 
that some form of focusmg takes place. 

If the noise origmates in a multiplicity of storms, 
its character is difficult to understand. To an observer 
in outer space, terrestrial noise would be continuous, 
owing to the mtegrated effects of a large number of 
storms. The noise from the planets is reported to 
consist of bursts, with durations similar to thoee of 
typical atmospherics from aingle lightning flashes. 
Before the analogy with terrestrial discharges can be 
accepted, an explanation for the occurrence of discrete 
bursts must be found. Perhaps theee bursts are intro- 
duoed by fluctuations in the condition of the propagat- 
ing medium rather than in the activity of the source. 

The atmospheric noise observations on which these 
remarks are based are part of the programme of the 
Radio Research Board, and this communication is 

i by permission of the Director of Radio 
of the Department of Scientific and 
Industrial Research. 
F. HORNER 
Department of Scientific and Industrial 
Research, 


Radio Research Station, Ditton Park, 
Slough, Bucks. Aug. 14. 
1 Burks, B. F., and Franklin, K. L., J. Geophys. Rss., 60, 213 (1956). 
? ghan, O, A., Aust. J. Phys., 9, 61 (1988). 
* Kraus, J. D., Nature, 178, 33 (1056). 
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Variation of Elastic Constants of Hardened 
I per cent Carbon Steels on Tempering 


Ir was shown some years ago that changes in 
ing process 


The specimens were 7 in. long and 0-5 in. in 
diameter with enlarged ends of square section for 
the application of the static torque. The square 
ends were used for the ultrasonic testa in which the 


rig designed to apply a pure torque and the maximum 
shear stress did not exceed 4,000 lb.in*. The 


twist was measured over a length of 8 in. by means 
of two mirrors which were observed simultaneously 
with an autocollimator. The statio values of G are 
considered to be accurate to within - 0-8 per cant. 
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Fig. 1 shows the ultrasonio values of E for the 


two steels as a function of tempering temperature, 
the ing values of the hardness being also 
plotied. Fig. 2 shows the values of G determined by 
ultrasonio and static methods, again as a function of 
tempering temperature. In Fig, 8 the values of 
Poisson's ratio derived from the ultrasonic figures 
are given. It oan be seen ‘that the total increase 


more effect on the static measuremente because of 
the streas gradient, whereas the ultrasonic testa are 
based on the average wave velocities in & radial 
direction. Further work would be needed to prove 
the validity of this effect. 

Ths work has been carried out aa part of the 
research programme of the National Physical Lab- 
oratory and is published by permission of the Director. 

A. F. C. Brown 
A. G. Corn 
M. F. MARKHAM 
Phyaios Divison, 
National Physical Laboratory, 
Teddington, Middlesex. 
1 Engineer, 191, 318 (1981). 


A Surface Electroluminescence Effect in 
Diamonds 


Tas diamonds, all of type I, have been found to 
luminesoe with bright green spote of light when a 
potential difference is applied to them. The lumin- 
escence is often intense enough to be seen in daylight. 
This effect was first noticed while investigating some 
aspects of the counting properties of the diamonds, 
and only after the diamond had been coated with a 
thin layer of graphite and annealed in this condition. 

All the stones so far tested are of the conventional 
rhombohedral form and with a maximum dimension 
of about 1mm. Before being coated with ‘Aquadag’, 
the diamonds were good insulators with a resistance 
greater than 10" ohms: after coating, the remstance 
between opposite faces fell to 10* ohms or thereaboute. 


(Continued on p. 1271) 
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SCIENCE AND SOCIETY 


The Poverty of Historicism 

By Prof. Karl R. Popper. Pp. xiv+166. (London: 

Routledge and Kegan Paul, Lid, 1957.) 165. nei. 
HIS book is an enlarged, revised version of 





some articles published in Hoonomica thirteen _ 


years ago. Their reappearance in book form is 
very welcome, for in these iti Prof. K. R. 
Popper adds to the considerable debt already owed 
to him by all students of the natural and social 
scienoeg. 

Popper's intentions are both polemical and oon- 
structive. He wishes to expose the fallacies which 
underly a certain theory, or group of theories, about 
both the subject-matter and the methodology of 
the social sciences. This doctrine, ‘historiciam’, 1s 
roughly that the teak of the social sciences is both to 
discover the ‘laws’ or ‘trends’ exemplifled by the 
development of societies in time, and to predict the 
future course of history. bay scies Deuil i 
makes a large number of illuminating and subile 
observations, in connexion with the 
crucial difference between a trend, such as may be 
established by statistics, and a universal law, of the 
Kind desiderated by physics. This logical analysis of 
laws and theories in physics is not only of consider- 
able importance in its own right, but it also oon- 
elusively shows that there oan never be a holist or 
historicist ‘science of society’. As against this, Popper 
defende a piecemeal approach to both social investi- 
gation and reform ; this he calls “social engineering” 
—e phrase with unfortunately mechanistic overtones, 
which, however, Popper is at pains to disavow. 

There are three topics whose treatment by Popper 
ig, I think, open to question. 

(1) The notion of historiciam is qualified in so 
many ways that in the end the term has a very wide 
meening indeed, perhaps too wide to be very useful. 

we are told, is both the theory that 
large-scale social changes can be predicted, and that 
they can be controlled. As Popper shows, pre- 
- dictability and controllability are not the same, and 
80 wo have tw distinct varieties. of historiciam. 
Further, a distinction is drawn between what are 
called~ pro-naturalistic historicista, who regard the 
methods and objectives of the social sciences (‘social 
dynamics’) as eesentially the same as those of the 
natural sciences, and anti-naturalistio historicista 
who reject this on the grounds that the complexity 
eae eee ee) acre eae THE 
generdlixation. This 
gives aie arbi daane GF opes ct into 
ciam, and there are doubtless others, for Marx, Plato, 
Comte, 8 , Toynbee, Mill and Mannheim are all 
said to in their various fashions, historicista. 
Towers, de roast Popper gives to ‘historicism’ 
such a wide meaning is that he very properly wishes 
to state theee theories in their moet plausible form 
before setting out to demolish them. 
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(2) According to Popper, the essential differance 
between the natural and social sciences is that the 
latter permit the adoption of a method of logical 
construction in which a model of behaviour is set up 
on the assumption of complete rationality on the 
part of the individuals concerned, so that we can 
estimate the deviation of actual behaviour from 
model behaviour by using the latter as a zero oo- 
ordinate. This technique, which in this application is 
derived from Weber'& versishende Soziologie, is of 
great importance in the social sciences; but the 
employment of this type of idealized model is also 
important in the natural sciences, although admittedly. 
here no reference is made to rationality. There seems 
no difference in principle between, for example,. an 
economist’s use of the concept of perfect competition 
and a physicist’s employment of the notion of ‘free 
motion’ in a Newtonian system. 

(8) In discusamg the conditions of scientific and 
technological progress, Popper rightly insiste that the 
scientific community is & social institution whose 
standards of objectivity make possible the growth 
of science. He associates this with a differant doctrine 
which, although widely &ooepted, is in my view both 
mistaken and dangerous—it is that “‘science is based 
upon free competition of thought; that is, freedom" 
(p. 158). In fact, the only social requisite for the 
development of science is free interchange of ideas 
on sctenivfic issues; this might co-exist with oom- 
plete absence of freedom in respect of other matters. : 
Although liberal humanism made the sciences ' 
poasible, we cannot assume that it is easential for 
their preservation. This supposition is one of the 
reasons why it is still difficult for many to recognize 
the achievements of Soviet scianoe. We can all think 
of individuals who combine scientific sophistication 
with political superstition, though to what extent 
& whole society can succeed in maintaining the 
departmentalization is & question that cannot as 
yet be answered. But its answer must not be 


begged. 

Is would be misleading, however, to conalude on 
a critical note. This is an i and origmal 
book which makes valuable contributions towards 
the solution of a number of difficult and fundamental 


questions. C. K. GRANT 


ARCHÆOLOGY AND THE BIBLE 


What Mean These Stones ? 
The Signifloance of Archmology for Biblical Studies. 
By Prof. Millar Burrows. (Meridian Books.) 
xvi+306. (London: Thames and Hudson, Ltd., 
1957.) 12s. 6d. 
HE Bible is a library of books, not all of the 
same literary or historical importance. In some 
cases (especially in the Old Testament) the books 
themselves are composite and contain ancient frag- 
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menia embedded in a more recent framework. 
When, therefore, Prof. Burrows suggests that 
archsological researches in Palestine back up state- 
menta appearing in the writings, it must be clearly 
understood that in no sense can the verbal accuracy 
of the whole be demonstrated; all that can be said, 
is that many topographical descriptions oan be shown 
to be reasonably correct, and some of the idgas 
underlying the outlook of the people can be shown to 
be in with the written records. Prof. 
Burrows knows his material and is not at all one of 
those verbal inspirationists who still hanker for 
proof that every word of the written text is a 
scientifically accurate statement. The only fault in 
his book—and for some of us older folk it is a real 
one—is the small print. Why the publishers did 
not produce a better and larger volume I cannot 


imagine. 
Prof. Burrows first discusses what archmology can 
teach us and how its finds must be mterpreted. He 
then deals with the texts. He continues by trying 
to show how far in the long story of Israelite develop- 
ment the archmological evidence seems to reinforce 
the written accounta. The last chapter'deals with tho 
religious and ethical und. In this connexion 
it can be recalled that some of the pe&riarohal legends 
and indeed the beginnings of an ethical religion seem 
to. have already been evolved in the Bronze Age 
Ugarit Kingdom of northern Syria long before the 
Hebrews infiltrated into Palestine. It would appear 
that when Egypt was strong she kept open the high 
road to Damascus whence came her supplies of wood. 
When Egypt was weak, Canaan was controlled by a 
number of cities which organized the defence of the 
countryside. With the arrival of the Pharaohs of the 
eighteenth dynasty thee cities were destroyed and 
fhe great road re-opened. During the times of tho 
‘Heretio King’, once again the Egyptians retired and 
the road was blocked. But owing to the recent 
destruction of the cities the countryside could not be 
defended. It was just then that the Israelites infiltrated 
into the region. Only Jericho (destroyed by an earth- 
similar to that which in 1927 caused the banks 
of the Jordan above Gilgal to cave m and so ponded 
back the water for a few da itting the 
invaders to cross dryshod) and Ai (obtained by fraud) 
were taken, but the countryside was occupied; and 
this because the Pharaohs of the eighteenth dynasty 
had first destroyed the ruling towns and then left 
the country. Now tarn up Joshus xxiv, 12: “And 
I sent the hornet before you, which drove them out 
from before you...”. The symbol of the Pharachs of 
the eighteenth dynasty was a winged | Just a- 
sentence of real history. M. O. 


ROMAN ROADS 


Roman Roads In Britain 
By Ivan D. Margary. Vol 2: North of the Fosse- 
Way—Bristol Channel (including Wales and Soot- 
land) Pp. 288+24 plates+6 maps. (London: 
Phoenix House, Ltd., 1957.) 50s. net. 
HIS is the second and concluding volume of 
Mr. Margary’s survey of the Roman road system 
of Britain. The first volume was very and 
acclaimed by Sir Mortimer Wheeler, for we 
to wait nearly half a century for anyone to 


have 
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take up the heavy task of bringing Codrington into 
line with the modern knowledge of &his subject (mee 
Nature, 170, 3; 1955). 7 
It is a curious fact that although the Roman road 
system of Britain hag attracted the almost passionate 
attention of antiquaries for more than two hundred 
years past, the subject still awaits really adequate 
treatment. On various occasions of late, when 
research projects in archmology have been discussed, 
a systematic study. of our Roman road system has 
been proposed, always m vain. Now this would 
oerbeinly be a very large project which could only 
be undertaken on & team basis, and it would be 
hampered by the fact that a good proportion of the 
system in Britain is buried under modern roads. All 
the same, there are many hundreds of miles of road 
quite free of modern encumbrance, but it is still only 
occasionally and locally that we can speak with 
knowledge derived from actual testing in the fleld 
about the width of the road, its composition, 
ita ancillary features, and its date within the 


We cannot expect this information from Mr. 
Margary, for he is but one man, and here ocollates for 
us all that is known. He has himself shown the way 
in his own more detailed researciies into the Roman 
road system of the Wealden region. But the whole 
fleld of British can show no more really 
comprehensible subject than this, provided that 
enough properly organized work is done. It may be 
objected that the time is not ripe for such & project 
even now. It is certamly true that the full tale of 
Roman roads in Britain is far from being made up, as 
will be the first to acknowledge, as exem- 


Roman roads in Britain is far greater than we suppose. 
It is poemible for important links im the system, like 
the roads ing Bilehester with St. Albans and ` 
Gloucester with Bath, to be only appearing now, as 
Mr. Margary’s study sees the light, and it would be 
rash to prophesy what will come out of Wales and the 
Midlands m the next decade. 

Roads, whether they are Roman or of later date, 
make a coherent in relation. to the population 
pattern of their time. In the case of several peras of 
Roman Britain, and in particular the Midlands, this 
pattern is now beginning to take more definite shape 
and density in areas which used to be almost blank, 
and the recognition of many lesser roads there is 
followmg suit. "The need now is for a study section 
by section of every Roman road in the couniry, 
which will establish the exact line, the date of oon- 
struction and of any major modifications, the make- ' 
up of the road with reference to local and other 
materials, the engineering features of difficult tracta, 
all recoverable information about bridges, viaducts, 
and culverts, &nd,'lasb but not/least, the related 
human, settlementa, whether-actually on the line of 
the road or in the more immediate region through 
which it passes. There is also the important question 
a ai a 

In some parts of the country, notably in East 
Anglia, there is reason for believing that some roads 
were of only temporary military i while 
others were more enduring and related to the devel- 


- 
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oped eoonomio'and administrative life of the regions 
, through which they pass. Here once agam Mr. 
Margary has shown the way with his Wealden studies ; 
Hina all edd Ndi tant extension to the whole coun- 
try. Locally the of suburban roads and by- 
Passes in relation to towns also need more intensive 
study where conditions still permit this. : 

Therefore, while we welcome the completion of 
Mr. s great task and applaud the skill which 
he has shown in handling and presenting a great 
body’ of material in convenient form, it must be made 
plain that this is not the end. These two volumes 
come at a time of growing public interest in 
archeology. They are passing into the hands of a 
wider public than was the oese of archsologioal 
books even twenty years ago, and they will certainly 
play a great part in promoting this long-established 
lne of study. They are at once a landmark and & 
point of departure. O. W. PHILLIPs 


THE ESSAYIST OF THE BRITISH 
|». COUNTRYSIDE 


Field and Farm 
Essays now First Collected, with some from MSS. 
By Richard Jefferies. Edited with an Introduction 
and Notes by Samuel J. Looker. Pp. 191. (London : 
, Phoenix House, Ltd., 1957.) 15s. net. - 
Ran» JEFFERIES was one of the most 
highly gifted writers about the Enghsh country- 
aide in the whole of our history. He was born in 1848 
at the little village of Coate near Swindon; his 
father was a small farmer, unpractical but a keen 
observes. of Nature and natural phenomena, and also 
a great reader with a considerable library of the best 
authors. He introduced Richard to Homer, interested 
him in the neighbouring Roman encampmente, and 
trained him in the habrte of the naturalists. Richard 
did not, however, follow his father on the farm, but a+ 
the age of seventeen became reporter for a local 
paper and afterwards joined the staff of the Wsltshére 
and Gloucestershire. Standard. Some twelve years 
later he moved to Surbiton and became a free-lance 
journalist, writing articles on the countryside for The 
Times, the Pall Mall Gasette, and some of the agri- 
cultural journals, especially the Live Stock Journal. 
He also wrote three indifferent novels and other books 
which were not all appreciated. Two, issued by 
Lo “The Story of my Heart" (1883) and 

"Red Deer" (1884), had been pud ae 
consequently refused ‘The Life of the Fi , which, 
however, Wai lakes pabliahed! “Amaryllis at the 
Fair’ was rejected by Bentley but afterwards 
accepted by Sampson Low (1887). His clientele was 
highly esoteric. 

Jefferies started collecting his scattered writings 
into volumes but died before the task was completed. 
Many would have been lost; they were mostly 
unsigned or were under a variety of peeudonyms, and 
no complete lst could be found. By prodigious 
efforts, for which all admirara of Jefferies must be 
profoundly greteful, Mr.-8. J. Looker has unearthed 
& number of them. He issued some in 1048 under the 
title “Chronicles of the Hedges” and now a further 

group in this volume, “Field and Farm". 

E" ho ommays aro short, compact, full of aloee obearve- 
tion and very attractively written. They cover one 
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Sf is quive dispersos hacioda in the history BF this 
British countryside, the 1870's and 1880’s, when the 
brilliantly successful golden age of British farming was 

place to the terrible depression that lasted un- 
til about 1900, and his vividly recorded reminiscences 
of older people take the story back into the period 
when farms and villages were largely self-oóntemed 
and had little contact with the outside world. 
It was the traffic with London that first brought 
news-sheeta—weeklies, not yet dailies—into his 
country : the most popular items were local squabbles, 
alashing attacks on established institutions, murders 
and other crimes spicily related. He tells of other new 
troubles: of town trespassers breaking farm fences, 
trampling down crops, and allowing their dogs to 
chase sheep; except that there ıs no mention of 
litter, all this might have been written to-day. He is 
heavily down on some of the newfangled innovations : 
the newly introduced lunch which broke up his day 
and spoiled his dinner, the “‘heathenish Tories" with 
their Primrose League seducing the villagers, the 
parson that refused burial to a Nonconformist beby, 
and the growing power of money. 

Most of his writing, however, is about the common 
things of the countryside: the birds, the flowers, the 
trees and the fields. His descriptions are not simply 
accurate—for he was a sound obeerver—thoey are 
expressed in delicately appropriate language convey- 
ing something of the elusive beauty of the things he 
saw. He was easentially a solitary figure, spending his 
years, especially the later ones, not in the quest for 
personal advanoement but in communing with 
Nature, trying to see beyond the mystery of which 
he was conscious and yet could never penetrate ; 
it is this that gives the special quality to his 

His last five years were darkened by illnee: he 


_ died in 1887 ab the age of thirty-nine. He hes buried 


at Broadwater, Worthing, near W. H. Hudson, 
the one who comes nearest to him in quality though 
writing & little later in time. Mr. Looker œ to be 
congratulated on his discovery. of these eesays, and 
the Phoenix Press on presenting them 80 well. 

E. Joms Russet. 


INSTINCT IN MAN 


Instinct In Man in the Light of Recent Work In 
Comparative Psychology 

By Dr. Ronald Fletcher. Pp. 248. (London: 

Allen and Unwin, Ltd., 1957.) 40s. net. 


HERE seams to be a pendulum-swing in our 

thinking about some of the more general aspects 
of human behaviour. At one time they are regarded 
as a product of biological forces inherited by every 
member of the spociea ; at another, the environment 
is held to be all- 

During the past thirty years or so we have moved 
out to the environmental extreme. Even in the 
clinical field, where the biologically oriented theories | 
of Freud have gained wide &coeptanoe, the part 
of psychoanalysis that has been most influential 
relates ~to the effects of the early environment. 
The. pendulum is now beginning to swing back. 
Recently .the  ethologists Lorénz, Tinbergen, 
Thorpe and others, besing their studies mainly on. 
animal behaviour, have shown that instinob is not 
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Dr. Fletcher has given a general account of the 
reference to the system- 


olinical experience amorphous 
theoretioal background. On the other hand, it is 
importants that social scientists should have brought 
to their notice once again evidence from animal 
behaviour which they might tend to neglect. It is 
also of value to have’ put into historical perspective 
for the first time our recent thinking on some aspects 
of motivation. J. Dasvas 


SIDELIGHT ON A MODERN 
ARCTIC: EXPEDITION 


to the written record. To a reviewer, himself a 
survivor from Antarctic exploration half & century 
ago, this has been a fascinating book to read, far 
more so than could be any carefully edited official 


narrative. Its interest is much enhanced because it is,’ 


in effect, the work of swo authors, differing in tem- 
perament and experience and both conveying their 
experiences in an uninhibited manner. To one who 
has himself written in an amateur way on paycho- 
logical aspects of polar exploration, it is 


trappers and the ; : 
the expense of an occasional parking fee) and Ameri- 


ag a matter of course. 3 
doe Dod ehea mind one of the moet 


amazing and creditable facets of modern exploration 
i usand and one improvizations 
eee rae in the maintenance of ‘weasels’ and 
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their like in the fleld. Mike Banks's remark “on rough 
going give me my flat feet” is a modernized version of . 
MoOliniook's flat that set the pettern of sledging 
technique for the Scott and Shackleton iti 
One thing very different from their regime is the much 
more lavish use of alcohol nowadays, which perhaps 
reflects the Service habits of a more indulgent and less 
disciplined age than those of Viotoria and Edward VII. 
I$ is arguable that, in this particular respect, the old 
practice had:more to recommend it both from the 
physical and psychological points of view. There is 
‘some piquant phraseology here and there, of which 
as examples I would choose two references to the 
"white-ou$" which has become so important since 
aircraft are used : Angus Erskine's description “like 
the inside of a ping-pong bell" and that of the 
obeerver who loo out of & tent and oould see 
“two-fifths of one-third of dam-all”. 

: RayMonND PnurESrLmY 


CHEMISTRY OF.SIGHT 


The Visual Pigments - : 
By Dr. H. J. A. Dertnall Pp. vii+216. (London: 
Methuen and Oo., Ltd. ;, New York: John Wiley and 
Sons, Ino., 1957.) 30s. net. 
1878 Kuhne published his olasaic treatise on visual 
Pigments. The same year, i$ appeared in England 
in a translation by Michael Foster entitled 'On the 
Photochemistry of the Retina and on Visual Purple". 


ughs 
elucidation of the role of vitamin A 
in vision,-and henoe nightblindness ; the discoveries 


cells #7 vitro and in the living eye. Each chapter ends 
with & list of references. The book oan therefore be 
read as an integrated introduction to the fleld, or as a 
series of semi-independent reviews. Ib will be useful 
to the general reader as well as to the person interested 
in some aspect of the field. 

AD of minor errors have inevitably orept 
into the condensation of such & wide range of mform- 
ation imto about two hundred pages. Thus the 
discussion of resonance (p. 101) reveals a misunder- 
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standing of the concept of the hybrid bond, There - 
is also Borne trouble involving terminology. For er- 
ample, Dartnall uses the term‘ isorhodopain' in two 
senses, sometimes in the same sentence (as on p. 53), 
to denote ‘regenerated rhodopsin’, now known to be 
a mixture of two molecular species (the sense in 
which the term was originally proposed by Collins 
and Morton); and for the specific pigment formed by 
the combination of the iso-a isomer of retinene, with 
rod opsin (the sense in which the term is currently 
used). More serious errors are contained in ihe 
summary diagram on p. 64. Such diagrams are 
potentially more instructive than several pages of text. 
It is unfortunate that this one contains hypothetical 
and actual reactions mixed in & way which is likely 
to mislead readers unfamiliar with the details of the 
fleld. 

A final word on the extraction of visual pigments. 
The methods given in this book have on the whole not 


purest of visual pigmen 
Dariaall therefore ETA various ways of SO ecd 


cells yield spectroscopically pure solutions of visual 
pigment, which need no further correction; while 
visual cells contaminated with other tiasue debris 
yield impure visual pigments. Since paper and pencil 
corrections introduce errors as often as they eliminate 
them, every effort should be made to prepare solutions 
of visual pigment which are sufficiently pure to need 
no correction. Such preparations are being made in 
several laboratories by methods which should have 
been incladed in the present volume. 

However, these are minor criticisms of a book 
which offers excellent discussions of the photo- 
chemistry of the visual pigments, their synthems, 
oo ee ee ee ee The 

of vision is a rapidly growing fleld, and 

s is unfortunate that Dr. Darinall’s review spent 
two years in preas. I hope that author and pub- 
lishers will give us & second edition in the near future. 
Rura HUBBARD 


COAGULATION OF BLOOD 


~ Human Blood ulation and Its Disorders 
By Dr. Rosemary Biggs and Dr. R. G. Macfarlane. 
Second edition. Pp. ev LATO 8 plates. (Oxford: 


Scientific Publications, 1957.) 42s. net. 


write a reasoned and critical account of the 
present statas of our knowledge of the mechanism 
of hemostasis and of the disorders to which i$ is 
ebno is a Blaredinan teak: whieh’ fay peoplé would 
care to undertake, and fewer still possess the breadth 
of view of the subject to enable them +o bring such 
a taak to a well-balanced conclusion. 

The unequivocal demonstration of the 
existence of factor V and of the general mode of its 
action by Owren in 1947, closely followed by two 
other groups of workers, initiated a period of intense 
activity in the subject of blood coagulation which 
may only just be levelling off In 1949-50, nearly 
400 papers were published in the fleld and in 1958-64, 
when the first edition of this book appeared, the 
number had risen to 600. The deceptive facility 
with which experiments on blood can 
apparently be conducted has always led to the 
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. publication Wise emu oe and excessive 
light more 


or leas simultaneously in different laboratories, a 
multiple nomenclature has arisen further to oom- 


plioete efforts to appraise the signifloance of any 


particular piece of research. 
It must. have been the cause of considerable 


chagrin to the authors to find that the first edition 
of this book was out of date almost immediately 
after it was published, chiefly on account of develop- 
ments arising from their own work. The situation 
was & result of their demonstration in 1958 of the 
essential mechanism of production of the powerful 
intrinsic thromboplastin of blood. This was pre- 
viously believed, erroneously, to be very weak in 
comparison with thromboplastio extracta of tissue, on 
account of an unrecognized lag phase in its production. 
As the book was in tho prees it at last became clear 
that oli recognized hszmophilia could be due 
to the deficiency of either of two factors now known 
to participate in in&ringio thromboplastin generation ; 
these are variously referred +o, but in the authors’ 
terminology are called antihsamophilio globulin and 
Christmas factor. There may be other factors, a 
deficiency of which can evoke a syndrome ainilar to 
beyond reasonable doubt. $ 
The revision of the book is consequently mainly 
concerned with the newer knowledge of the com. 
ponents involved in the generation of intrinsio 
thromboplastin in blood, the probable mechanism 
of their interaction and the modification 


` necessary to the classical theory of blood coagulation. 


The development of the thromboplastin generation 
test has facilitated both diagnosis and treatmant of 
hsamophilia and Christmas disease, and it has further 
implications. 

Naturally the other chapters of the book have 
been brought up to date. It would appear that the 
conception of the function of factor VII in the 
coagulation system is altering; also new mechanisms 
have been put forward to explain the activation 
tn vitro of plasminogen, though the evidence for 
these does not appear to be definitive. 

The book is written essentially from a physiological 
Pathological point of view. Less the impression has 
been given that its only concern is with the blood 
coagulation mechanism, it must be stated that the 
overall of hemostasis are also discussed in 
relation to plateleta and capillary phenomena. 

An extensive account is given of the various tests 
which may be applied to detect defloiencies of the 
clotting function, and in appendixes adequate details 
are provided for the laboratory preparation of 
reagents required. 

I$ is distressing to find a book of such high scholar- 
ship marred by faulta of production. There are many 
misprints in the text, and a large proportion of the 
numerous graphs give the impression of having been 
drawn on blotting paper. The reviewer found it 
irritating also to have the bibliography in two 
sections, one comprising the references of the first 
edition and another an addendum of references to 
ee ee cee 

view of the emergence of a phase, mentioned by 
the authors in their preface, in which more disciplined 
biochemical work will be necessary for the further 


~ 
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have given more consideration than they have to the 
established work in this field. 

there is still room for considerable variation 
of opinion in the interpretation of some of the experi- 
' mental findings, there is no doubt that all who are 
interested in the subject of blood coagulation will be 
indebted for many years to come to the authors, for 
the clarity and wisdom with which they have com- 
piled this comprehensive and most readable mono- 
graph. ` R. A. Kmxwiocx 


"PLANT DISEASES AND HUMAN 
WELFARE 


Principles of Plant Pathology - 

By Prof. E. O. Stakman and J. George Harrar. 
Pp. xi--581. (New York: The Ronald Prees Com- 
pany, 1957.) 8 dollars. 


BE names of Prof. E. O. Stakman and Dr. J. G. 

Harrar are in themselves almost guarantee 
enough that this would not be just another academic 
text-book, bub the fact could well have been 
emphamzed by a title more appropriate to their vivid 
treatinent of the subject. “Princi of Plant 
Pathology” tends +o imply dull reading, of the sort 
needed to pass examinations, whereas there is 
nothing dull about this book. The student who has 
+o pass examinations in plant pathology will certainly 
find much here to help him with this chore, but this 
is & minor part of the book's value. What is much 


^ 


more valuable is that he will soon realize that he has. 


title; however, is leas needed for plant pethologista, 
for whom the book will be eesential reading anyway, 
but io attract the wider audience that could read 
much of it with interest and profit. | 

Ite style, theme and contents are moet simply 
illustrated by a few quotations. ‘Man oocupies this 
planet as a guest of the plant kingdom.” ‘Unless 
plant diseases are contained, the world’s efforts to 
feed itaelf cannot be successful.” ‘This problem is 
by ita very nature international in scope.” ““The 
health of plants is vital to society and human progress, 
and this volume is essentially a discussion of the 
problems and principles involved in protecting the 
health of domestic plants.” The only comment 
called for is to say that the discussion is excellently 
conducted and the conclusions amply justified. 

Prof. Stakman and Dr. Harrar show that much 
has been achieved in the short history of plant 
pathology, but they make it equally clear what a lot 
still needs to be done before the world’s crops reach 
even a moderate state'of health. Their unique 
mternational experience, first at the famous school of 
plant pathology in Minnesota and later through the 
Agricultural Division of the Rockefeller Foundation, 
allows them to write with equal authority on present 
and future problems. Although they have no doubt 
that what needs to be done could be done, they are 
far from complacent; indeed their awareness that 
present research is inadequate gives an impallmg 
sense of urgency to much of their writing. Food is 
far from plentiful in some parte of the world, mainly 
those where losses from pests and diseases are greatest, 
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and with human populations increasing rapidly, 
more than is now harvested is soon going to be 
needed . There is some comfort to be 
gained from the fact that man need not starve 


vided he stops sharing his crops with and, 
deasa: But ihe reaping REM Samen ot peri 
harvests will not come about automatically. Those 
responsible for deciding what proportion of scientiflo 
endeayour should go to differant subjects seem often 
not to put first things first, and biology tends to 
become an increasingly poor relation of other sciences. 
To reach the Moon may be a laudable ambition, but 
ita fulfilment will butter no parsnip, and surely it 


. Should wait until both the Moon visitors and those 


left on -Earth are assured of enough to eat. This 
research is much increased. The cost would be smal, 
not only in relation to the gains, but also relative to 
what is spent on leas essential problems. 

But this book is far more than an eloquent plea 


for increased research. It deals adequately with all 


kinds of diseases, and describes the conditions that 
affect their prevalence and how they can be combated. 
Considering ite soope, it contains few errors, and 
these on minor matters that do not affect the general 
conclusions. The text is matched by many excellent 
photographs, and the whole book is finely produced. 
Each of the eighteen chapters has a selected list of 
references ; there are three appendixes listing books 
on plant pathology and the principal pathogens and 
insects cited in the text, and there are & subject index 
and an index of names. F. O. Bawpan 


LAVOISIER'S LETTERS. 


.Oeuvres de Lavolsler 


. Recueillie e$ annotée par René Fric. 
Fascicule 2: 1770-1775. Pp. 251-536. (Paris: 
Éditions Albin Michel, 1957.) 2,750 fr. : 
HE second fascicule of Lavoisier's correspondence 
covers the years 1770-75, one of the most 
interesting periods of his life in which he was begin- 
ning his investigations into the phenomena of com- 
bustion. This volume contains 160 letters and 
documenta, seventy of which are by Lavoisier himself. 
They give an intimate picture of his varied interesta 
in these years and, thanks partly to the biographioal 
footnotes, of the personalities with whom he was in 
contact. However, the most important and fas- 
cinating documents are a number of Lavoisier’s own 
drafta of his notes and letters which reveal the 
meticulous care that he took in their composition. 
- Of the thirty-seven letters written in 1770, twenty- 
six deal with Lavoisier's responsibility as a ‘farmer- 
general’ for administering the control of the proqessing 
and gale of tobacco. Moet of them were written to 
his father-in-law Paulxe, under whose direction he 


“was working, and they show Lavousier’s conscientious 


devotion to the details of his taak and his efforts to 
prevent the adulteration of tobacco. His shrewd 
comments and his appraisals of the characters of his 
officials show his sound business acumen. During 
his annual tour of his district he reportéd almoat 
every day on what he had seen and done. 

One of Lavoisier’s earliest interests had been the 
improvement of the water supply of Paris, and some 
of the letters of 1770 deal with this and with a 
comparison of the efficiencies of the primitive steam 


z 
e 
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idis ened eo pao dae dn Face With hos) aed 
in the supply of water to London. 

There are only eleven letters dated 1771 and they 
are mainly concerned with the geological atlas of 
France in which Lavoisier was assisting Guettard. 
They show the active interest that he was still taking 
' in this project and how much thought he was giving 
to geological problems.  Geikie said of him that he 
UR RAT Poco nue De te grees Ponia oF 
geology if he had not given himself up to 

The early letters of 1772 again deal mainly with 
geology, but on August 31 Lavoisier, writing to an 
unknown correspondent, tells him of his unanimous 
election by the Academy as an associé ohérmste in the 
place of Macquer who had become a pensionnaire. 
lb was a prophetic changè in Lavoisier’s life, as ten 
days later his first experience of burning phosphorus 
led +0 the investigation described im the first note to 
the Academy, which he deposited with de Fouchy on 
October 20. His second note, which was deposited 
with the Academy on November 1 and opened and 
read on May 5, 1775, is reproduced in facsimile in 
this volume. It contains & brief statement of the 
‘discovery’ that the gain in weight of sulphur and 
phosphorus during combustion is due to the fixation 
of a large quantity of air. 

In the previous July he had reoerved through 
Trudaine a letter from Magelhoens (Magellan), a son 
of the Portuguese navigator, who was livmg in 
London in ologe touch with British scientists. Is 
describes a number of investigations of fhred air 
(carbon dioxide) and gives an abstract of Priesiley's 
ee dU ite use in making 

mineral waters. This was the first of a series of 
letters from Magelhoens to Lavoisier, who sent him 
from time to time copies of Priestley’s papers. 

There are only fou letters dated 1778, pah per 
Pista Ka rne dcc ive sept Lada 
entirely occupied with his study of the evolution of 
gases during chemical reactions and with careful 
analysis of the resulta of previous investigations. 
Lavoimier's account of the work was published in a 
separate volume “‘Opusoules Physiques et Chimiquee" 
in January 1774. He sent copies to a number of 
learned societies and fortunately the drafts of some 
of the letters that acoompanied them have been 
preserved. . 

The first two were addressed to the Royal Societies 
of London and Edinburgh with copies for Pri 
and Black. The letter sent to the Royal Society 
acknowledges his debt to British chemista: ''Cest 
dans le Bein de langleterre que la doctrine de la fixation 
de lair dans le Corps a pris naissance .' "The 
letter to Edinburgh shows his realisation of the debt 
he owed to Joseph Black, and his conviction of the 
importance of the line he was following:  ''Oest 
dans votre ville ot dans le Sein meme de votre illustre 
t formée une 


in 1774 is oonneoted 
with the publication of the ‘‘Opuscules”’, and later 
in the year came a letter from Beocaria pomting out 
that he had antigipated Lavoisier’s work on the 
calcination of tin fifteen yeers earlier. Lavoisier 
sent this letter to Rozier to be published with his 
own in Rozier's Journal. 

ber of 1744 Priestley had directed Lavoisier’s 
attention to mercury preospité per se (mercuric oxide) 
and in March 1775 Lavoisier deposited & note with 
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lle Aequis daoii og biy dis Vu OE recle 
It is interesting to compare his original draft with the 
shortened form in which it was communicated, both 
of which are printed in this volume. But it was not 
long before these researches were interrupted by 
another decisive change in Lavoisier's fortunes. His 
quick eye had noticed the inefficiency of the opera- 
tions of the financial syndicate entrusted with the 


` manufacture of gunpowder, to which he had directed 


the attention of the controller-general, Turgot. A 
letter from D'Ormesson, ore of Turgot’s officials, on 
June 13 informed Lavoisier that he had been 
appointed with three colleagues to manage the 
powder factories of France, which also involved 
responsibility for the collection and purification of 
nitre. Turgot wrote later to say that lodgings would 
be provided for Lavoisier in the Arsenal, which was 
to be his home until almost the end of his life. 
Lavoisier immediately switched his attention to the 
urgent problems of his new post, with which most of 
the later letters in 1775 are concerned. 
Undoubtedly Lavoisier must ‘have written many 
more lebbers in these ‘years which have been lost or 
destroyed, so that it ia dangerous to generalize from 
those that have survived. It is strange, however, 
that there are no letters to his scientific colleagues, 
except for one to Guyton de Morveau, about the main 
pre-occupation of his mind from 1772 onwards, his 
conviction that the investigation of the part played 
by gases in chemical reactions would solve the riddle 
of phlogiston and give chemical theory a new 


The publication of the correspondence under the 
tegis of the has had. financial from. 
the University of ware and from French industry. 
Chemists will be very grateful to them for this 
volume, but it whets one’s appetite again for a sight 
of the as yet unpublished notebooks, without which 
it is impossible to follow all the twists and turns of 
Lavoisier’s impulsive mind which ended in the 
chemical revolution. HAROLD HABTLEY 


PLEISTOCENE GEOLOGY 


Glacial and Pleistocene Geology 
By Prof. Richard Foster Flint. Pp. miii+558+5 
(New York: John and Sons, Inc. ; 
on: Ohapman and Hall, Ltd., 1957.) £5 net. 


N the preface Prof. Flint states that this book 

started as & revision of his earlier work, ‘‘Glacial 
Geology and the Pleistocene Epoch”, published in 
1947; to a certain extent, therefore, some chapters 
are revisions of that excellent book. So much new 
work, however, has been done in the years since that 
volume was written that this book rightly claims 
to be & new one, bringing his assesamant of the 
various problems up tó date. 

The book is divided into two major parts of about 
equal size; the first considers problems of glacial 

geology, the second deals with Pleistocene strati- 
graphy. There is one feature of the book which 1s 
most helpful : at the end of many sections and chapters 
there is a shor’ summary underlining the conclusion 
the author draws from the existing evidence on the 
point under discussion. In a book of this size, cover- 
ing such a wide subject, it is more or leas inevitable 
that one interpretation is given greater weight than 
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other views, but the very full bibhogrephy enables 
anyone who wishes to evaluate other interpretations 
to do ao, if he is within reach of a good library. 


of knowledge on ‘froxen-ground’ 
the use of the jargon which has tended to grow 
around this subject. Prof. Flint deals in Chapter 1 
with ihe problems of fluctuation of lakes in non- 
glacigbed-regions ; here he takes a world-wide sur- 
vey and suggests correlations of lake-levels with the 
various episodes of the glacial advances. 


the nomenclature, he concludes that there is no 
justification for a Quaternary Period and that the 
“Pliocene—Pleistocare boundary cannot justiflably 
have ‘system value’, bui only ‘series value’ ". He 
would also consider that the Pleistocene series includes 
all Pliocene time. 

I$ is neural to expect that the stratigraphy of 
North America receives the ‘lion’s share’; Chapters 
18-21 deal with North America. I$ is moss valuable 
to have his authoritative account of the-present state 
of knowledge of this vast area. The correlation charts 
given are marked ‘tentative’, showing that Prof. 
Flint is far from bemg dogmatic and realizes that 
new ‘work will necessitate modifloations iù the 


schemes ‘ 
The of Europe is compressed into 
Chapters 22-23. In these, naturally, the details of 


guoceasion in the ‘British Isles can only receive a few 
pages in each chapter, but those few pagos give a 
alear and fair accounts of the distribution of the 
various deposits of the Older and Newer Drifts. Prof. 
Flint concludes that the evidence shows that in the 
Newer Drift times the Scandinavian ice-sheet made 
contact with the British ice off the east coast of 

although Fig. 23-2 does nob show it as doing 


so and this figure and Fig. 22-8 vary considerably on , 


the east coast position of the boundary of the Newer 
Drift. 

The correlation table for the British Isles gives 
a valuable summary of the position as ib is a’ the 
present time. This table has been drawn up” by 
Prof. Flint after visiting moet of the critical sections 
and discussing the problems with many workers 
when he visited England a few years ago. Like the 
North American tables it is labelled ‘tentative’. 
That the complexities of the British glacial succession 
can be into about two 
a correlation table shows that Prof. Flint is a master 
ab sorting ‘corn from chaff’ in glacial matters. 


masterly 
chapter, 
interest 


on the problem of causes, contains much of 
and the general conblusion reached is that 
the most hopeful theory is a combination of the 
effect of uplift with solar variation as the primary 
cause of glacial periods. . i 

An exoellenb bibliography, covermg thirty-four 
pages, ends the book. Bome of Mio moe eaea 
disappointing. , the stippling ab times is at t | 
ai others reduation from the original drawings had 
bro lack of olarity ; &heee are very minor . 
area work which should be on the bookahelf of 
every worker on the Pleistocene. W. B. R.. Kare 
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QUANTUM CHEMISTRY ^ 


Quantum Chemistry ' : ] 
xii 4-744. (New York:  Aoedemio Press, Ino.; 
London: Ao&demio Books, Ltd., 1957.) 12 dollars. 


"DE E ae 
sharply divided. This division will be at the 
deepest level: How should we teach quantum 
chamistry ? Should we regard the mathematical 
equipment as of such central importance that 
we must get it clear and thoroughly established 
before we allow ourselves the pleasure of seeing just 
how and where it fits chemistry ? - Or should we 
think of it as interpreting chemistry to us, and point 
out bo our satisfaction (or perhaps our surprise) that 
there is an almost perfect correspondence between 
familiar chemical conbepts and (to a chemist) leas 
familiar mathematical techniques ? Dr. Kauzmann 
belongs to the former class of expositors. So this is 
why it comes about that the first 150 pages are con- 
cerned with determinants, operators, matrices and 
water waves on & hypothetical earth, with never & 
mention of atoms or molecules or chemical bonds. 
i does not really begin until Chapter 11, 
on p. 875. But by the time that it does begin, we are 
already familiar with ideas of eigenvalues, quantized 
functions, degeneracy, perturbation theory, correla- 
tion diagrams and other topice. 
There is much to be saiti for this line of attack. It 
from the techniques, and so 
simplifies the student’s job. But there are things to 


When we read on p. 1 of +‘ i 
mathematics”, or on p. 117 that “much of quantum 
chemistry on the possibility of expangions 
of this kmd” (m a complete set), we can see the 


. &ubhor's position clearly. 


Let ib be said at once that he has carried out his 
policy in an.excellent fashion. The book is clear, 
exceedingly well illustrated, and with a good number 
of interesting exercises for the student. Further, it 
manages to include a lot of material nos so commonly 
found, such as nuclear le coupling, adiabatic 
and non-adi&babie transitions and chemical shifts in 
nuclear magnetic resonance, which greatly enhance 
the value of the book. From time to time, as in the 
discussion of the relative values of certain exchange 


ahemista who are given to looge and woolly thinking, 
does lead to some unsatisfactory points of view, in 
which there oocur "ideelimationgs, not oepeble of 
experimental verification because of the uncertainty 

inoiple"; and an account of resonance in the H,+ 
ion (pp. 878 and 585) which leans so heavily on the 
classical mechanical analogy that it seems to the 
reviewer +o be not quite correct. Nor will anyone be 
surprised that one conclusion of the book is that most 
of the familiar chemical concepts such as hybridixa- 
tion, ionic character, bond energy, valence, are so 


has already learnt & good deal of i$, this book really 
will help-him to see the essential validity of what he 


7 
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has been doing, and will warn him of pitfalls. It will 
also give him great satisfaction in seeing that the 
mathematios which he needs for his chemistry is not 
so very dissimilar to that used in other branches of 
applied mathematios ; and at the end he is likely to 


REAUMUR ON STEEL 


Memoirs on Steel and Iron 
ET ial gii M t be Aen. ER 
igi j in 1722, by 
Siso. With an Introduction arid Notes by Cyril 
Stanley Smith.) Pp. xxxiv+806+17_ plates. 
(Chicago: University of Chicago Press; London: 
Cambridge University Pres, 1956.) 45s. net. 
O hundred years ago {October 17, 1757), the 
‘death occurred of René Antome Ferchault, 
Seigneur of Réaumur, /'whóee name is to-day widely 
known only in connection with & thermometrio scale 
and a station on the Paris Métro”, to use the words 
of Prof. C. B. Smith in his excellent introduction to 
this volume. The main work of his life was his 
biological researches, and from his investigations on 


l however, as a result of his work on metals, confined 
to the ten years between 1716 and 1726, that his chief 


secondly, the reverse process, tbe decarburmation of 
white cast iron, in his attempts to produce steel from 
that material. . t 
Like so many scientific investigators of his day, 
Réaumur saw no line of demarcation between the 


age of 


‘salts’ and ‘sulphure’, and it is & most illuminating 
example of the way in which a prevailing 

oen blind the researcher to what later would 
appear to be quite self-evident oonolusiong—e 


into steel, for example, 


which do not contain carbon, have no influence, and 
that the only constant factor to be found among 


those which did effect the change waa carbon in some , 


form or other. He also discovered, however, that the 
rate af which the conversion of iron into steel takes 
place. may be accelerated by the presence of & salt. 
This fact, in view of his habits of thought, eo com- 
pletely blinded him to the obvious conclusion that the 


lay in the carbon content of the latter, thas this, one - 


r 
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would haye thought, self-evident deduction essaped 
him . lt is to the ‘salt’ as much as to hia 
‘sulphur’ thas he ascribes the effects observed, a faot 
which so complicates his thinking both in oonnexion 
with carburization and deoarburization that the 
essential simplicity of the processes is completely 
lost. i 
Although the age of microscopic metallography was 
still in the comperatively distant future, Réaumur, 
with the slender facilities available to him, makes the 
first serious attempt to oorrelate structure with 
properties. The structure he could examine was 
merely that of the fractured surface, bub he repeatedly 
makes it clear that he realises that behind what was 
visibly observable lay some deeper and finer structure 
on which the real nature of the material ultimately 
He was, however, able to examine in 
some detail the effecte of carburixing wrought iron 


~ and of deoarburixing white cast iron, and although 


the meaning of his observations go frequently escaped 
him, the idea of a ion gradient was clearly in 
his mind. He speaks, for example, of wrought iron 
getting into a condition close to steel. That this 
involved a process of diffusion he obviously realized, 
and that the rate of such diffusion depended on the 


into which the diffusing material passed, a conception 
strikingty similar to the vacant lattice sites hypothesis 
of the modern metal physicist. It was inevitable that 
his work on high tures should have led him 
to consider the nature of heat itself. He knew that 
different metals had different specific heata, latent 
heata of fusion, and meltmg pointe, but heat +o him 
was still a material phenomenon and he speaks, for 
example, of the introduction into the sample being 
heated of “torrents” of particles. f 

Whether looked at as & contribution to the history 
of technology or as an account of & most interesting 
phase in the history of science, there can be no doubt 
that this book is one of outstanding imporbtenoe. The 
translation appears to have been dane in an exemplary 
enn cad Ths oat oa prod ann vould ecol s b 
improved. To translator and editor, and to the funds 
made available by the American Iron and Steel Insti- 
tute, we owe & volume which the publishers legitim- 
ately claim to be ‘the first signifloant book ever 
devoted to the iron and steel industry". 

F. O. THOMPSON 


THE | OPERATOR 


The jJ Operator for Electrical Engineers 

By Philip Kemp. Pp. vii+185. (London : Macmillan 
and Co.,Ltd. ; New York: B5. Martin's Pres, Ino., 
1957.) 215. net. 


ee se engineers calculate the values and 

' of alternating currents and voltages in 
circuits and networks in very much the same way as 
they calculate steady ‘direct’ values, exoept that the 
values of the quantities are represented by complex 
numbers (a+ jb). They use j instead of the mathems- 
tician’s ‘ because they use + for current. The besis 
for this system les in the representation of sinusoidally 
varying quantities by radial lines on a olook-faoe 


diagram, referred to as vectors, together with the use 


/ 
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of .complex numbers corresponding with the co- 
ordinates of the ends of these veotors. 

P ede teacher of electrical engineering ia faced with 

blem of deciding whether he aims at giving his 
Es ta the aptitude to use such procedures in the 
kind of problems to which they are usually applied, 
: with just sufficient explanation to make them pleus- 
ible, or whether, at the other extreme, he proposes 
to make use of this topic to develop their under- 
standing of the logical basis of the complex number, 
which can imply uncovering some of the roota of 
algebra. 

Some kinds of student are unlikely to profit if tHe 
inne available is devoted to any but the more limited 
aim. Mr. Kemp has chosen to oater for the needs of 
this class of student and he has done it very well. 
His book will help many studente, provided that they 
oan afford to buy it, to pasa the kind of examination 
that can be passed by obtaining correct answers to 
numerical problems about alternating currents. The 
presentation is very simple, clear and logical within 
the limitations the author has seb himself. 

The treatment of the j operator as representing 
rotation through 90? is followed by short chapters on 
operators representing rotation through 120°, 60° and 
30° respectively, leading to a chapter on the ‘sym- 
metrical components’ of 8-phase systems, making use 
of the 120° operator. The exponential form of the 
complex number A exp j0 is not meationed. 

Tho book will be particularly useful to teachers and 
students in technical colleges. It could have been 
made useful to a somewhat wider circle if an appendix 
had been added, to be read by the more mathema- 
imd minded, justifying somewhat more rigorously 
that the rules of algebra apply to a 
suben usur Gab isis wes ees eee Or 

a geometrical property. A. Tustin 


THE ELECTRON PHYSICIST’S 
VADE-MECUM 


Tabellen der Elektronenphysik, lonenphysik und 


Ubermikroskople 
Von Manfred von Ardenne. Band 1: Hauptgebiete. 
Pp. xvi+614. 74 D.M. Band 2: Randgebiete und 
Hilfsgebiete. Pp. xii+617-1868. 92 D.M. (Berlin: 
Veb. Deutecher Verlag der Wissenschaften, 1956.) 


may be thought unusual, if not extraordinary, 

to say of a collection of data that, once in the hand, 

it is hard to put down, that it is fascinating, intriguing 
and (oocasionally) exhausting and infuriating. But 
this'is an unusual work and ite author no ordinary 
man. He is Baron Manfred von Ardenne, inventor of 
some of the fundamental features of high-frequency 
and ocathode-ray tubes, the patents from 

which enabled him before the Second World War to 
build a private laboratory near Potsdam which event- 
ually included a betetron and other nuclear physics 
apparatus, as well as some .of the best electron 
mi of the time. In 1945 he went of his own 
accord (so it is said) to work in the Soviet Union, 
being flown to Moscow with his family and his 
universal electron mioroeóope. Rumours of his 
suicide, after shooting the rest of his household, were 
confounded when he returned to Hass Germany in 
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microscope back with him—and the manusoript of 


` this extraordinary book. It was intended to sum up 


m 


1955 bringing his family and the universal electron | 


“ten years of fruitful research” in the U.S.8.R., moet 
of which had not been otherwise published, and to 
prepare the ground for the programme of research in 
his new Institute in Dresden which had been planned 
from 1051 onwards and was opened in January 1956. 
As director of the leading laboratory for nuclear and 
electron physics in the German Demooratic Republio, 
he is now the best-paid physicist in the Western as 
well as the Eastern Zone. The “Tabelen”, in two 
volumes totalling nearly 1,400 pages, aro on the same 
grand scale as most of his en: They are much 
more than a oollection of tables such ag “Kaye and 
Laby'. They are planned as “a concentrated 
tation of the essential content [geistigen TrAaltes] of 
the separate special fields in the form of a oo-ordinated. 
collection of formulae, tables, literature references and 
-extracta from original papers”, on the lines of 
the pre-war ''Gesensladunga-T&bellen" of Knoll, 
Ollendorff and Rompe. Vol: 1 contains “the most 
important formulae, fundamental principles, methods, 
practical designs, results, technical data and proper- 
ties of materials” relating to electron and ion 
physics, and electron microscopy. Vol. 2 containg 
& similar compilation from the related fields of 
vacuum technique, heat, optics, high-voltage and 
high-frequency techniques, magnetism, nuclear 
physics and mathematica, in so far as they enter into - 
the theory and practice of the main subjects. In other 
words, & compendium of all the information that a 
siecinlieal laborer y niat Bass abieeominaad. ber 
which we ordinary folk carry around in our heads, in 
our day books and our card indexes, stored away in 
the journals, annual reviews and the American 
engineering handbooks on our shelves—aend in the 
hands and heads of our glassblowers, mechanios and 
other assistants. Here you oen find tabulated details 
of the 38 sorts of image converters and intensiflers, the 
38 different types of ion source, the 68 nuclear reactors 
so far built for research and the $8 for 
energy production; bub also do moet complete and 
compact treatment of the properties of electron 
lenses, and of the design, construction and operation 
of electron microscopes yet provided. 

Only a German could have conceived of such & 
project, only & man of very wide knowledge and 
experience could have planned and carried it through, 
only a von Ardenne could have done sò in the Soviet 
Union, brought the text away with him and had it 
published on such a sumptuous scale in Eastern 
Germany. “To achieve uniformity in presentation, 
the whole work was written by one hand only," he 
records, and goes on to regred that he has not entirely 
succeeded, owing to extraneous difficulties, in the 
task of providing & bird's-eye view of the state of 
electron and ion physice in the year 1956. As it stands, 
the work contains as good a survey of it as one will 
find anywhere. It is inevitable that the German 
literature should receive more attention than the 
foreign, but American and ish work is widely 
quoted, up to the second half of 1955, with, however, 
some unaccountable omissions, such as the work of 
Haine and Einstein on electron gun properties. I$ also 
follows from its mdividual nature, that the work of 
the author receives the greatest agkention, sometimes 
to the neglect of more recent or more thorough 
4reatments. In a very detailed author index running 
to 100 pages, “von Ardenne" occupies 54 pages. The 
inventors of the electron microscope, von Borries and . 
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Ruska, who have been active over an equally long, 
period, rate 1} pages between them, and Zworykin, - 


nearest comparable to von Ardenne in versatility, 
only 4 page. More serousl , it is often difficult to be 
sure how mush of the a "3 work is purely paper 
project and how far it has been proved in the 
laboratory. 


teat averias DODE with the American Institute of 
ysics “Han k” (which lists only 88 reactors of 
- all types, but has fuller information on particle 
accelerators), and wrth Fink’s “Television Engineering 
Handbook” or Terman’s "Radio Engineers’ Hand- 
book”, both of which are very weak on electron 
lenses. Taken in conjunction with such other refer- 
ence works, and here and theré with a pinch of salt, 
i$ will prove a moet valuable addition to the library 
of every laboratory of electron and ion physics. 
i p V. E. Coss~arr 


SEMICONDUCTOR PHYSICS 


Fizika Poluprovodnikov — 

By A. F. Ioffe. Pp. 401. (Moseow and Leningrad : 
Pubhshi House of the U.8.8.R. Academy of 
Sciences, 1957.) 20 roubles. 


HE author of this book has long been associated 
with the study of the physics of solids. Born in 
1880, Dr. A. F. Ioffe became an academician m 1020 
and has worked on X-rays and crystal physics in 
their many sspecta. In 1942 he was awarded the 
Stalin Prize for his research in semiconductors 


and he is at director of the Institute of 
Semiconductors of the U.S.S.R. Academy of 
Sciences. 


The book is a revised and enlarged edition of 
“Semiconductors in Contemporary Physios’’ published 
in 1955. It is essentially descriptive in style and, 
generally speaking, detailed theoretical treatments 
are nob presented, in order to avoid obscuring the 
physical argument by analytical complexities. — 

introductaon traces the history of semicon- 
ductors which in the early days were taken to be those 
materials the resistivity of which lay in the broad 
no-man's land between 10-* and 101* ohm/om. Early 
observations of photooondnotivity, rectification and 
the dependence of conductivity on temperature led to 
important technological applications long before 
there existed an adequate theoretical understanding 
of these processes. To-day the great importance of this 
fleld of physics is emphasized by Ioffe's list of sixteen 
distinct fields of technical application of semi- 
oonductors. Furthermote, understanding of the 
physical bases of the phenomena involved has 
greatly advanced in the last decade and in some 
oases may even be said to be complete. 

The first three chapters are concerned with electrical 
conduction in solid electrolytes, metals and electronic 
semiconductors and provide the background for the 
` later more detailed chapters. Chapter 4 deals with 
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the basio quantum theory of semiconductors and 
gives a lucid outline of the band theory of crystals and 
of the factors determining the distribution and 
oy of electronic energy-levels. 
. Chapter 5 is by far the longest (occupying nearly 
half the book) and deals with physical phenomens in 
semiconductors. This commences with a discussion 
of lattice properties, defeota, impurities and the 
thermal motion of the lattice and thence proceeds to 
the scattering and mobility of electrons. Considera- 
- tion is then given to boundary-layer phenomena and 
- p-n junctions, and their implications for reotrfioa&ion, 
` transistor action and photo-voltaio effects are 
briefly deacribed. In pessing, Ioffe compares the 
capital cost of photoelectric and thermo-electric 
solar batteries for generating one kilowatt of electrical 
power and arrives at the respective figures of 
400,000 and 1,000 dollars. Although the former 
should be divided by about 5 in view of the 
recent reduction of the cost of silioon oells, and 
operating factors have to be taken into account, this 
comparison is still strikmgly significant. External 
electron effects (contact potential, photo-eleotrio 
effect, emimaion and secondary emission) and the 
magnetic properties of semiconductors are reviewed 
in outline. The chapter then concludes with a section 
on thermal condustivity and one on thermo-electricity 
which is a condensation of the &uthor's monograph 
(1955) on the subject. Ib provides a survey of the 
theory of the Seebeck and Peltier effects and an 
excellent discusmon of the design of thermo-electric 
generators and refrigerators with estimates of 
attaineable-efficiencies. 

Ohapter 6 deala with the measurement of both the 
fundamental constanta and the phenomenological 

of semiconductors, though not in sufficient 
detail to enable the experimental procedures to be 
set up and for their difficulties and precautions to be 
fully appreciated. The last chapter desaribes various 
classes of semi-conducting materials and discusses 
their properties in relation to existing theory. 
Deficiencies in these theories and the need to extend 
our knowledge of amorphous and liquid semi- 
conductors are briefly considered in the conclusion. 
An addendum dated January 1957 sums up the 
date about the band structures of germanium and 
silioon and the energy-levels associated with impurities 
and defects. : 

Two features of the book immediately strike a 
Western reader. ^ The first is the tracmg of the 
historical development of semiconductor physios with 
particular reference to Russian contributions in the 
fleld. Thus the theoretical work of Davydov, Frenkel, 
Landau, Pekar and Tamm and the experimental 
work of A. V. and A. F. Ioffe, Juxe and Losev among 
others are mentioned frequently. On the other hand, 
the names of Mott, Schottky, Shockley and’ Wilson 
scarcely receive mention. 

The second point is that there are no referentes to 
original papers in the text, apart from incomplete 
referenced to papers by Telkes and Justi on thermo- 
electric effects ; this 1s a disadvantage for a reader 
who wishes to follow up in more detail a topic which 
may interest him. Instead, there is, at the end of the 
book, & list of some forty books and review papera— 
and among those listed under the heading "in the 
Russian language" are the familiar names of Mott and 
Gurney, Seitz, Shockley and Wilson, referrmg to 
translations of their works. Instead of an index there 
is & contenta list with about 140 entries. The book 
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18 well printed and has 155 figures. Only a few 
minor errors have been detected. 

The book would probably be of greatest interest to 
the non-specialist physicist and to the chemist and 
metallurgists who wished to perceive the rapid 
advances of semiconductor physics and technology in 
the perspective of contemporary science. Some idea 
- of the anticipated demand can be seen from the 
publication date which indicate à printing of twenty 
thousand copies. R. E. Burenss 


ECONOMICS OF ATOMIC 
. ENERGY 


Economics of Atomic Energy 

By Mary Goldring. (The Atoms for Peace Series.) 
Pp. vii-4-179. (London: Butterworths Scientific 
Publications, 1957.) 18s. 


T may come as a surprise to many people to learn 
that one of the best places to site a nuclear power 
station is at Niagara Falls where all available water 
is now used for generating electricity. The nuclear 
power station could operate there on almost 100 per 
cent load factor, and be used for pumping water 
back up the Falls. The water could then meet the 
peak demand for electricity in Ontario Province by 
installation of further hydro-electrioal equipment. A 
somewhat similar concept is in mind in the recent 
decision to site ono of the new Central Electricity 
Authority nuclear stations in North Wales. 

If the general lic feels disturbed st the possible 
despoliation of the countryside, however, they may 
perhaps find some comfort in reading the first chapter 
of this book by Miss Goldring. It gives a delightful 
account of how a large nuclear power station such ag 
Calder Hall or a large plubonium-producing factory 
-such as Windscale is a most novel and remarkable 
installation. Virtually nothing goes in through the 
factory gate after building has finished, nothing 
appeara to come out ; there may be chimneys but no 
smoke emerges. It 1s remarked even that birds can 
be seen. sitting on the top of the chimneys at Windscale 
though anybody who has seen these chimneys may 
feel that some poetic hoence has crept in. It is a fact, 
however, thas virtually nothing is brought into a 
nuclear power station, and only at rare intervals is 
waste fuel taken out in a lorry. In theory, the factory 
could be almost automatic in operation. Pictures of 
recently ordered Central Electricity Authority nuclear 
power stations show most elegant structures; even 
chimneys have disappeared. Even grid lines taking 
eloctricity from the power station could be placed 
underground at some extra*oost. 

Miss Goldring describes m some detail the various 
atomic factories which exist in the United Kingdom 
and gives a basic account of atoms, and the problems 
of umng radioactive materials. Following this she 
discusses, in & most interesting chapter, the soale of 
investment which a country needs in order to enter 
the nuclear energy industry on & sufficient scale. 
She remarks that the United States, Britam and 
France are a]l spending about 0:6 per cent of their 
national income on atomic energy and she pointe out 
also that the minimum oapital needed to start a 
nuclear energy industry is about £100,000,000. 
Much of the expenditure has been for military - 
poses in the case of the United States, the U.B.B.R. 
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snd the United Kingdom, but the fact that this | 
expenditure has been made has enabled these powers 
to build factories which can have a civilian as well ' 
as a military application. The investment is probably 
not much les even if the military application is 


energy commissions. In due 
course these will be able to discriminate between 
various reactor designs and advise power companies 
or the installation in their country of small nuolear 
power stations. These will have been purchased from 
highly industrialized countries with a large nuclear 
energy industry. Miss Goldring notes, however, 
that it will be much cheaper for a very long time to 
come to use diesel engines of comparatively low capital 
cost, exoept in those cases where fuel is extremely 
expensive because of high transport costs. This 
is beginning to become more generally appreciated 
even in those circles where two to three years ago 
nuclear power was looked on as something which 
would end all misery and poverty. It is importent 
to remember’ that the capital needed to exploit, 
electricity or other: sources of power is far greater 
than the capital cost of the power plant itself. 

The author comments on the need for atomio 
power and points out, as many others have done, 
that atomic energy is very badly needed in Britain 
and also Japan. In fact is is the highly 
industrialized countries, except the United States and . 
the U.S.S.R., where the need is really urgent. The 
United States has large and sources of coal, oil 
and natural gas, and the U.S.S.R. has no overall 
fuel problem. In the extreme west of Russia, however, 
fuel supplies mvolve high transport costs and here 
16 may possibly pay to develop nuclear power in the 
next ten to fifteen years. 

The author has a chapter on the cost of atomio 
power and in general she tends to follow the views 
that have been the United Kingdom 
Atomic Energy Authority ; ugh she does conclude 
this chapter with the remark, “this is a subject on 
which i$ is possible to have more than one opinion". 
She gives a orrtical discussion of the costs of natural 

On the subject of nuclear power station exports 
Miss Goldring is once again extremely realistic. She 
recognizes that the actual business 18 not likely to 
be large in tarms of numbers of large nuclear power 
stations. Most industrialized countries will tend to 
build either & complete power station under licence 
or manufacture most of the components thamselves. 

Finally, the author gives an excellent review of 
relations with industry in the fleld of nuclear power, 
though she avoids the diffloult question of exactly 
what these relations ahould be. 

This is an entertaining book, and a few technical 
errors do not affect the main arguments. For the 
general public aa well as the specialist it ig well worth 
reading since the author has studied and appreciated 
the intricacies of a very complex subject. 

J. V. DUNwoma 


No. 4597 


Sclence and Its round 
By Dr. H. D. Anthony. Third edition. 
(London: Macmillan and Oo., Ltd ; 
Bi. Martin's Press, Ino., 1957.) 20s. net. 
WO former editions of Dr. Anihony's short 
of science received favourable notice in 
Nature (175, 962; 1955 and 162, 854; 1948). The 
present edition, the third, appearing only three years 
after the second, testifies in itself to the popularity 
of the work. 

The author, a former grammar school headmaster, 
colonel in the Royal Army Educational Corps and 
university extra-mural lecturer, has a wide 
of the requirements of the earnest student of the 
history of science in relation to social needs. 

In the third edition of the book most of the chaptera 
deal with the work of individual men of science 
selected not merely as a part of scientific history but 
also because of the value of their work to-day. 
Nevertheless, the historical und is that not 
anly of isolated biography but also of the continuous 
history of human affairs. Even in so comparatively 
short and straightforward a work the temptation to 
turn a short history of science into the achievements 


. ix -352. 
ew York: 


of a hundred great men has been avoided. In this 


connexion the various time-charts will be invaluable. 
The present edition of the book includes a chapter 
on the International Geophysical Year (which 
appeared before the Russian Earth satellites) and 
two new chapters on the post-war utilization of 
science and the pursuit of science for its own sake. 
The book is an admirable shoré introduction to 
the history of science for the sixth-form pupil and 
the intelligent layman. The social importance of such 
a book increases every year. W. L. Suma 


Britain's Nature Reserves 
By E. M. Nicholson. Pp. 175+65 plates. (London: 
Oountry Life, Ltd, 1957:) 805. net. 

HE Director-General of the Nesure Conservancy 

eee ee er ais Lote 
Boope of the Nature reserves, and especially the 
functions of the Nature Conservancy itself. The 
greater part of the book consista of concise descrip- 
tions of the more important reserves, indicating 
the reasons why they are of interest and, sometimes, 
the obaracter of the work in and the 
way the reserve contributes to larger scheme. 
The location of the reserves is clearly indicated and 
the book is illustrated. by numerous well-chosen photo- 
graphs which further indicate the nature of the work 
and may well help to enlist co-operation and good- 
will as well as the ing which Mr. Nicholson 
geeks to promote. The book is not limited to the 
. 8 own reserves, bub includes some of 
the important local reserves and also same of those 
of other bodies such as Wicken Fen, of the National 
Trust, Skokholm, of the West Wales Field Society 
and Field Btudies Council, and Minamere Level, of the 
Royal Society for the Protection of Birds. 

The core of the book, however, is m the intro- 
duction. In those twenty pages Mr. Nicholson gives 
an account that could scarcely be bettered of the 
Nature reserve movement in Britain, the tasks thas 
confront ib and the way it is setting about those 
tasks. ee ey 
for access to some reserves to be restricted and the 
ways in which Nature lovers can help ihe work, as 
well as some of the implications of ita work for 
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Britain’s economy and for the advancement of 
science. This is a book that was needed, but Mr. 
Nicholson’s introduction deserves to be issued as a 


^ reprint at a price which would place it in the hands 


of thousands whom a 80s. book is unlikely to reach. 


Art and Analysis 

An Eesay toward a Theory in Aesthetics. By 
Prof. Edward G. Ballard. Pp. y +219. (The Hague : 
Martinus Nijhoff; London: B. T. Batsford, Lid., 
1957.) 30s. 6d. 


this book, Prof, Ballard haa performed a valuable 
duby in discussing the place which ssthetics 
should occupy in the broad hierarchy of knowledge. 
ee ee what dis- 
the present work is its emphasis upon 
the historical development of the subject, and how 
the persistent effort to ‘locate’ the beautiful has 
Stimulated contemporary interest. There is no doubt 
that much ssthetic theory shares a common boundary 
with philosophy, especially that part of ib which 
embraces experience, as in the work of Whitehead. 
But however elusive an ssthetic object seems +o 
any particular generation of thinkers, we come baok 
to the ‘presence of ag an essential, not 
sufficient in itself (by traditional standards), but 
coercive. To Plotinus this extra something was a 
‘shining through’, but the con gained strength 
centuries later ın the claritas of St. Thomas Aquinas 
and other scholastice. This factor is closely re- 
lated to form, as if to suggest that inanimate shape 
could achieve sublimation (under the appropriato 
conditions) in a way not wholly different from human 
advancement. Jt is this elemen of the sublime 
which sensitive mathematicians have fel in their 
preference for one approach to & problem rather 
than another. In brief, Prof. Ballard’s theme is 
analytic rather than synthetic, though he manages 
+o hold & delicate balance with sethekios nicely 
poised between metaphysios and oriticiam. 
F. L G. Rawis 


Studies hdd Fertility 
papers read ab the Oonference of the 
seit ie ds Study of Fertility, Birmingham, 1055. 
by Prof. R. G. Harrison. (Vol 7 of the Pro- 
of the Society.) Pp. ix+156+428 plates. 
(Oxford: Blackwell entific Publications, 1955.) 
258. net. 
TUDIES on Fertility, 1955” is Vol. 7 of the 
Proceedings of the Booiesy for the Study of 
Fertility. I$ contains certain papers selected from 
those read at the Bi conference of the 
Society in 1955 (see Nature, 176, 340; 1955), anda 
number that report work. Part 1 deals with 
the male and includes a 
ie inert 
fertile men, and three useful papers, by members of 
the of Anatomy of the University of 
Liverpool, on testicular physiology in the rat and 
guinea . Among them is a study by R. Harris and 
R. G. n of the damaging effects of cold on 
the seminiferous epithelium of the guinea pig. In 
other pepers, Marous W. H. Bishop discusses the 
inter-relationship of semen characteristics in seventy- 
six bulls of seven breeds, and T. D. Glover the effects 
pce gee seo Putus Mr MM CM Three 
xam the section of the book 
ae the female, to which A. M. Dalog, of 
Brussels, contributes & valuable summary of the 
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information provided by cytochemical techniques 
about processes of synthesis in the egg of the rat and 
mouse. The final three chapters deal with the 
estrous cycle of the oat; the occurrence of super- 
numerary spermatozoa in the fertilized ova of rabbits ; 
and fertility in the ewe—all of them accounts of 
valuable and interesting work. 


Twentleth-Century Bestlary 
(A Soten&flo American Book.) Pp. xi+240. (Lon- 
don: G. Bell and Sons, Ltd., 1957.) 18s. 6d. net. 


w= 180,000 regular subécribers and many 
casual sales from news-vendors Sotentijlo Ameri- 


can has now become one of the most powerful agents ` 


for spreading scientific knowledge ‘throughout the 
United States. So popular have been its non- 
technical articles that, two years ago, the Board of 
Editors launched a series of short books on specific 
areas of science consisting of contemporary articles 
from the journal. These books have been as successful 
as the journal and are now being published for British 
readers. Each is designed to elucidate the new know- 
ledge recently gained by research in a particular 
fleld of science and to acquaint the reader with the 
problems which are at present being investigated. 
Ag its name implies, ‘““T'wentieth-Century Bestiary’ 
ig concerned with certain aspecta of zoological acience. 
These, presumably, have been chosen because of the 
appeal of the original articles and represent but a 
small sample of current xoological investigations. 
The random sample includes two articles on the 
balance of Nature, three on mating, two on the social 
insecta, two on the origin of species, three on what is 
aptly called physiological engineering, four on bird 
flight, one on sonar in bete and others on laboratory 


Swiss investigators who are as well known for their 
abilities to write as for the quality of their researches. 
Between them they have produced & book the 
contents of which belie the quaintly chosen title. 
This ig no moralixing treatise but an unvarnished 
account of how the frontiers of science are being 
extended by imagination, patience and humility. 


The Great Chain of Life 
By Joseph Wood Krutch. Pp. xiv--227. (London: 
Eyre and Spottiswoode, Ltd., 1957.) 21s. net. 
T 2i iu inetion to biology a distinguished 
American naturalist challenges many &ooepted 
beliefs. He questions, for , whether the 
complexity of a microscopic, animal can be 
explained by natural selection or any other logical 
theory. Ho believes that joy and other emotions are 
not confined to man and that animals—even in £008— 
develop an awareness of, and an interest in, people of 
which we would never believe them capable if we 
knew them only in the wild. .. . “Monkeys are 
notorious exhibitionista and gibbons, especially, will 
performances at intervals after & imi 


biology, which has tended to 

cultivated kind of scientific study, is 
precisely the kind least likely “to stimulate com- 
passion, love.or reverence for the- creatures it studies 
... the laboratory solentist is not of necessity drawn 
mto any emotional relationship with animals or 


1 
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planta and the experiments which must be performed 
are more likely to make him more, rather than lese 
callous, than the ordinary mañ”. f 
Does Krutch really believe this ? Could he produce 
evidence ? Do most biologists believe in a mechan- ` 
ized proceas of natural selection which is making the 
animal mache more and more efficient ? That man 
is merely an extrapolated version of the Anthro- 
poidea ? That most biologists do not accept that 
there are varying degrees of ‘intelligence’ and 
‘emotion’ m all animals ? Krutch has written a book 
which will appeal to many—and especially those who 
find delight in erecting their own Aunt Ballies to 
aim at. It is a masterpiece of unsubstantiated 
assertion. T. H. HAWKINS 


The American Arbacla and Other Sea Urchins 
By Browne Harvey. Pp. iv+298+16 plates. 
(Princeton, N.J.: Princeton University Press; 
London: Oxford University Press, 1956.) 48s. net. 
HIS is the story of an egg, or, to be more precise, 
an annotated bibliography and summary of the 
story of an egg. The first sixty pages are devoted 


toa ion of the , history and natural 
history of sea urchins (still called sea in parts of 
Britain) in general and Arbacia in parti- 


cular. The next eighty pages review investigations 
into the normal and modifled development of the 
egg of Arbacia. This is followed by eighty pages of 
a “compilation of experimental work" arranged 
beticaly and set down in note form. The 
bibliography lista 1,500 titles and is stated to include 
all the important papers written on AÁrbaota between. 
1850 and 1954. The index is admirable. The 
scholarship involved in this work is Immense, and the - 
book is & most complete guide to the voluminous 
literature which has grown up on sea urchin eggs. 
These eggs are one of the most investigated of bio- 
logical entities, rivalling even Drosophila in popularity. 
The extent of the mvestigations on the American 
species oan be gauged by the numbers used at Woods 
Hole and the decline m population which appears to 
have been about chiefly by overcollecting. 
In the mmmmer of 1938, 70,000 were collected. In 
1949, although the same number were ordered, only 
4,000 could be found. The chief value of this book 
lies in ite use as & reference source, for which it is 
indeed indispensable. The first half may be used 
also by studente and teachers a8 an account of the 
embryologioal and cytological investigations, but it 
is rather concentrated. D. B. CAnriSLE 
Marine Algae of the Northeastern Coast of North 
America 


edition. Pp. ixr4-508. (Ann Arbor, Michigan: 
University of Michigan Press, 1957.) 12.50 dollars. 

HE new and revised edition of this. important 

work is especially weloome because of the 
advances in knowledge- of the life-histories and 
taxonomy of the alg: which have accrued in the past 
twenty years. The area with which the book deals 
extends from the coast of Virginia to the Arctic Circle 
and contains, therefore, elements of the northern flora 
with subarctic tendencies as well as plants which 
inhabit warmer waters. The volume, m consequence, 
will be weloomed by algologists from many locations 
either for direct or comparative reference. On this 
account one regreta that, in the new edition, biblio- 
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graphioal references to. plante occurring in areas 
outaide North America have been omitted, though 
admittedly they are now available in other standard 
works. The information that such references contain 
has, of course, been incorporated where it affects 
‘alagsification and nomenclature, fhough the author 
has exercised commendable caution where facts 
remain so far unconfirmed. The volume is beautifully 


uoed and the excellent plates, mostly by Dr. ' 


in-Ohih Jao, have been uoed with some 
modification to the captions. . Taylor is to be 
congratulated on the material and presentation of 
this new edition, which makes his extensive and 
detailed knowledge of the algm of the area available 
to workers throughout the world. I would like to 
that when he gives us & third edition, a map 
$ be included either on the end-pepers or as & 
frontispiece. Lity NEWTON 


Enya Chemistry for Students of Pharmacy and 

tolo 
By Dr O. Wallwork. Pp. xi4-807. (London and 
New York: Longmans, Green and Co., Ltd., 1956.) 

25s. net. 
his selection of those portions of physical 
chemistry which are particularly the concern of 
the biological sciencea, the &uthor states that he 
follows the recommendations, and covers the syllabus, 
of the Pharmaceutical Society of Great Britam, and 
that he fulfils the requirements of students of phar- 
macy and biology taking recognired courses in 
these subjects in technical colleges and univer- 
sities. The book's eleven chapters deal with : mathe- 
matical preparation, the properties and constitution 
of matter, the structure of atoms, the structure of 
molecules, chemical reaction, properties of solutions, 
and bases, surface chemistry, and colloids. The book 
has & bibliography, & table of logarithms, and seta of 
problems. Dispersed through the text are ten repre- 
sentative instructional experimenta with the requisite 
practical directions. Dr. Wallwork’s explanations, 
clear, well and given from the point of 
view of the modern electronic theory, should canduce 
to an understanding of the subject. He uses mathe- 
matice—but not beyond simple calculus—when by 
doing so he attains the best presentation of the 
subject in question; and in Chapter 1 he revises and 
expounds the elements of the mathematica required. 

i G. FowLrns 


The Reactive Intermediates of Organic Chemistry 


By John E. Leffler. Pp. x+275. (New York: 
Interscience Publishers, Inc.; London: Interscience 
Publishers, Ltd., 1956.) 6 dollars. 

i HE objectives of the book are to 


- provide some of the background of information 
about sbable radicals and ions needed by those 
interested in organio reaction mechanisms, to point 


out some of the pitfalls awaiting the unwary, and to . 


show some of the criteria for preferring one type of 
intermediate over &nother." These aims, set out by 
the author in his preface, have been fully achieved, 
and the result is a book whioh can be recommended. 


working research chemista as presenting an accurate, 


stimulating and eminently readable account of the 
role of radicals and ions in organio reactions in 
solution. 
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The first chapter begins with & section on the 
physical properties of free radicala leading to a 
summary of the preparation, stability and reactions 
of the triarylmethyl and some analogous radicals. 
Chapter 2 gives an account of the formation and 
behaviour of unstable carbon radicals. Biradicals 
are described in Chapter 8, while Chapter 4 gives an 
excellent account of the heteroradicals, those radicals 
in which the unpaired electron is associated with an 
atom other than oarbon. The treatment of free 
radicals throughout is very good. 

The next three chapters are devoted to carbonium 
ions,, being drvided according to their formation by 
reversible or irreversible dissociation or by addition 
reactions. These are followed by an interesting 
chapter on analogues of carbonium ions, the common 
feature being the possession of low-energy orbitals 
in excess of the electrons available to fill them. 
Chapters 9 and 10 describe the formation and reac- 
tions of carbanions. An &ooount of base-catalysed 
reactions in Chapter 11 is followed in Chapter 12 by a 
most useful comparison of radical and polar reactions. 

The book is well produced and there are very few 
misprints. The apt quotations from Mark Twain 
and other authors are a delight in themselves. 


5 H. 8. TURNER 
Optics . ! 
By Prof. Bruno Rossi. (Principles of Physics Series.) 
Pp. xii+510. i Maas.: Addison-Wealey 


Publishing Company, Ino., 1957.) 8.50 dollars. 

HIS is & text-book for university honours and 

pass degree studente. The main emphasis is on 
the wave theory of light including the electro- 
magnetic theory, and this subject is treated up to the 
standard of an honours physics degree in Great 
Britain. Other aspects of optics are briefly reviewed. 
The optics of lenses and of instruments occupies 
forty pages, but a good deal of this is used in an 
exposition of elementary lens theory which would be 
included in a school course in Britain. Quantum 
phenomena are discussed in fifteen pages and real- 
tivistic optics is juss mentioned., The &ooount of 
wave-theory ıs theoretical: there is very little 
description of experimental methods. 

Some parts of the book appear to be written for 
readers who are intelligent and posseased of the 
mathematical knowledge and ability normally pos- 
seesed by studente who reach the final yeer of an 
honours physics course. These perte are incisive, 
clear and interesting. Not only students but also 
many lecturers could derive benefit from them. 
In other parts of the book, and particularly in the 
earlier chapters, the author attempts to expound 
difficult mathematical concepts to students with a 
weak mathematical background. These sections 
appear to be much less successful. 

The &uthor has provided a large number of 
examples from which a teacher could select those 
appropriate to his own students. 


Relaxation S 


rometry 
By Prof. E. G. Richardson. Pp. vii+140. (Series 
in Physics.) (Amsterdam: North-Holland Publish- 


ing Compeny.) 20 guilders. 40s. , 
HE present book is essentially.an exposition of 
modern experimental methods available for 
studying stress relaxation in solids, liquids and 
gasos. 
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The reader is first introduoed. to the representation 
of visco-elasticity by means of models of the spring- 
and-dashpot type, to the equations of such rheological 
models and their canonical forms, and to their util- 
ization in analysing relaxation in static and 
stress flelds. The main part of the book is devoted to: 
subsonic relaxation as typified, for example, by the 


damping of oscillations of a torsion pendulum; | 
methods of measurements applicable at sonic fre- 


quencies, for example, the vibrating reed; and 
metry in the ultrasonic range. A short 


spectro: 
- acoouns of dielectric relaxation is also given, and the 


sor ona eu rere aoi o re a 
position of relaxation-times, as well as the thermo- 
of the spectra, are briefly 


Ne eias aes aici while experimental 
relaxation spectra are com- 


for measuring 
, parsiively well advanted, lin is e yeh Known of 
the significance 


of the spectra, particularly in solids. 
Some modern techniques, such as the introduction of 
a ‘blue-shift’ into the relaxation spectra by neutron 
bombardment and, on the theoretical plane, the 
mathematios of stochastic processes may, however, 
soon fill some of the major gaps in the science. 

of the actual pattern of future develop- 
ment, a gound knowledge of what has already been 
achieved wi : 


pensable 
Richardson’s book provides this information. 
Burs du Eo well reostvedJby.all operae wah as 


branch of physics. = . FALTHAM 
An Introduction to the Cathode Ray Oscilloscope 


(Eindhoven : N.V. 
London: Oleever-Hume Press, Ltd., 1957.) 12s. ed. 


ee ie ee at see 
te Coie Laas aed RU Ee baso 

and -supply circuits. So far as the 
SORA aapoeh of tha book: goce. fé wien oiy 
and without any mathematical theory, and it should 
be quite useful +o the kind of reader who wants to 
know merely how oscilloscopes work, and why people 
uso them. But Mr. Carter goes a good deal further 
than this, and is really writmg for the beginner who 
is prepared to work his way solidly through the book 
and to go so far as making up various circuite for 
himeelf in order to see how they work. He discusses 


produced amd finished, and while it does seem rather _ 
expensive for its size it ia not extravagantly so 
Indeed, who are thinking of building an 


. oscilloscope will probably find it very good value. 


Probability , 1 
An Intermediate Text-book. By M. T. L. Bisley. 
Pp. viii--280. (Cambridge - At the University Prees, 
1957. Published for the Institute of Actuaries and the 
Faoulty of Actuaries.) 20s. net.. 

HIS book, designed to meet the requirements of 
B rere, studente, is concerned solely with 
olagsical MY theory, although the importance 
of relating this Ahe 
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selena is elementary, but sound within the 
limits of an acknowledged incompleteness of discus. 
sion of the fundamental nature of probability. The 
general account of alternative definitions of probe- 
bility is indeed good, and the subsequent presentation. 
of standard theory of combinations of probabilitios is' 
excellent. The solution of certain types of problem 
by difference equations is well illustrated, and the 


student akilled in eie manipulation, or to & 
teacher in search of a modern text with a good 
systeroatio plan and an abundance of examples. It is 
unfortunate that so many of the good 
though they are as exercises in probability oaloulus, 
&re either based 

from begs 


donne pmo d of indistinguish- 
able pairs of gloves in a drawer ; more use might have 
been made of actuarial problems and of applications 


ee Sena. anne Sud Sada 
. J. Fonny 


Tables of Integrals and Other Mathematical Data 
Third edition. 
Pp.- (New York and n: The Mac- 
millan Company, 1957.) 21s. net. 3 
HE fact thas a third edition of this collection of 
formule and tables has been called for is an 
indication of its usefulness. The first 193 pages 
consist of lista of formule, including those of deriva- 
tives and integrals, relating to the 


this is an excellent reference book, very 
well classified. The first sentence of the preface to 
the first edition is a glimpse of the obvious: ‘The 
first study of any portion of mathematios should not 
be done from a synopsis of compact 
this collection”. The objection which some teachers 
have to the existence of such collections seems to 
result from 4 i 


In the third edition there are a few unimportant 
additions +o the formule, and useful tables of sines, 


dated 1947-48, and many relevant tables have been 

published since then. 

The printing and binding are very good. 
G. A. 
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(Continued from p. 1254) 

A potential difference, applied between two electrodes 
on the diamond, produces luminegoenoe over a wide 
range of potential values. Due to the high refractive 
index the whole diamond appears to lumineece, ‘with 
a band of wave-lengths in the 5400-A. region, but 
closer microscopic inspection shows that the lumin- 
escence is in fact confined to small spots on the 
diamond. There may be a dozen of these which are 
not necessarily in the immediate neighbourhood of 
the electrodes and seem to be mdependent of the 
precise form. of the potential probe, but are sensitive 
to its position. -If the graphite layer is scravahed off 
in the vicinity of one of these luminescent centres, 
the effect is destroyed for that particular one. 

The intensity increases with an increase in the 
applied voltage, and in one partioular case could be 
observed from 80 volts to 1,500 volts. Changmg 
the polarity of the electrodes makes no difference to 
the locality, colour or intensity of the spote. They 
are unaffected by iati 
from that of liquid air to 300° C. ; 
oil, or a sprayed plastio sheath; or by ultra-violet 
or infra-red irradiation. 

None of these diamonds exhibits counting proper- 
te ; only one of them shows fluorescence under ultra- 
violet irradiation, but all of them show blue lumin- 
escence when bombarded by electrons. 

Unlike some of the effects reported by Wolfe and 
Woods! the diamonds return to their normal state 
when the surface is cleaned and display no lumin- 
escence. Neither quarts nor glass was found to dis- 
play luminescence after similar treatment. 

The investigation is far from complete; but this 
communication is prompted by a recent observation 
of Fischer* that when the dielectric properties of the 
diamond have been broken down by sufficiently high 
currents and flelds, a green luminescence is observed. 
The breakdown may produce graphitization 


of parta of the diamond and the effect may be of the. 


samo nature as that reported here. 

This research has been supported financially by 
Industrial Distributors (1946), Ltd., to which we 
are indebted. 

H. J. Loom 

: R. R. UBLAU 

University of the Witwatersrand, 
Johannesburg. 

1 Wolfe, B., and Woods, J., Phys. Rev., 108, 021 (1957). 

"Fischer, A., Z. Phys., 149, 107 (1067). 


Ranque Vortex-Tube Combustion 
Chamber 


Rmomwr experiments carried oub here lead to the 
conclusion that the vortex tube of Georges Ranquet 
may form an extremely useful compact combustion 
chamber and alao & possible research tool for the 
investigation of cool flames. Many applications of 
the vortex tube have appeared during the past 
fifteen years, as shown by Weetley*, but, so far as it 
has been poasible to ascertain, the nearest approach 
to the burner described here is due to Moore and 
Martin’ and Martin (private communication). Moore 
and Martin, using a single-outlet vortex tube made of 
‘Pyrex’ glass, discovered the peculiar behaviour of 
premixed propane-air flames in this burner, together 
with the extreme flame stability obtained over & wide 
range of ratios of air to fuel. Owing to the limitations 
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of their air supply, and to the sire of the glass tube, 
they were apparently unable to obtain the rates of 
flow needed for some of the behaviour described here. 

The burner used in this Department consists of & 
standard -vortex tube of the type described by 
Ranque, with a range of orifloea to restrict the flow 
in one direction. The main tube has an inside 
diamster of one inch, and was fed by & tangential 
nozzle, of croas-section, 0-017 in. x 
2.80 in. Orifices of diameter $ in., 4 in, 4 in. and 
} in. are available, and the burner is also run with 
both ends open, and with the orifice end closed off, 
when ib resembles that of Martin and Moore. Due 
to the high temperatures involved, the complete 
burner is made of steel. 

With both ends open, and with all the orifices, the 
striking-back of Moore and Martin is 
encountered, but it is found to be even more stable 
when there is & double exit from the tube than under 
the conditions which they used. When the ratio of 
air to fuel is increased, however, two further forms of 
combustion are found to exist. The first, a detonating 
or howling combustion with & very high heet release 
occurs at the lower ratios of air to fuel, while the 
second, a quiet mode of combustion with relatively 
small heat release and very steep temperature 
gradients across the flame-front occurs at the higher 
ratios of air to fuel. The latter flame also produces 
large quantities of formaldehyde, acetaldehyde and 
propionaldehyde. 

The upper and lower limits of these forms of 
combustion have been established, the upper limit 
of the aldehyde-producing flame being complete 
extinction. It is apperent that the function of the 
orifice is to allow the induction of a large quantity of 
air into the system, since the change from one form 
of combustion to another occurs at lower ratios of 
air to fuel for the premixed gases as the orifice size is 
increased. The change from one mode to the next 1s 
also affected to a vary great extent by the temperature 
of the tube; as tube temperature increases, 80 the 
ratio of air to fuel at which any flame occurs also 
increases (Fig. 1). 

The various aldehydes in the flame were detected 
by means of the semioarbazide—hydrochloride reaction, 


Alr/fael ratlo 





0-010 


0-020 


0-016 d 0-025 


Mass flow (b./sec.) 
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1,1 ae extinction, tube temperature 500° F. ; 
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together with a determination of the melting pointe 
for the resulting semicarbazones. Current spectro- 
graphio work fur&her confirms these resulte. The 
work is continuing; it is hoped to publish more 
information on this combustion chamber. 
J. M. F. Vioxuns 
Mechanical Department, 
University of Nebraska, 

Lincoln 8, Nebraska. Aug. 5. 

! Banque, G. J., J. Pkys. a Rad., 4, 334 (1033). 


a Westley, R., "A Bibl y of the Vortex Tube", College of 
Aeronautes, ote No. 9 (1054). 


'-* * Moore, N. P. W., and Martin, D. G., Fuel, 88, 803 (1053). 


Spectra of Flames supported by Áctive 
Nitrogen 


Wan organio substances are introduced into a 
stream of active a luminous reaction zone 
is observed, closely resembling the atomic flames 
given by hydrogen and oxygen. The spectra of these 
luminous reaction zones have been photographed on 
‘Ilford Zenith’ plates, using a ‘Hilger’ medium 
quarts spectrometer and times of 4-6 hr. 

Oylinder nitrogen with leas than 0-05 per cent of 
oxygen was activated in a high-frequency electrode- 
less discharge. Flow rates of 10-15 cm.*/seo. were 
used, and the pressure in the apparatus was usually 
2-4 mm. of mercury. The organic reactants were 
introduced into the active nitrogèn ab a point about 
4 am. beyond the discharge tube, and the luminous 
xone was viewed through a silica window at&ached to 
the end of the reaction tube. 

The mze and shape of the zone depended largely on 
the flow rate of the organic reactant. In the 
work, the flow rate was adjusted so that the luminous 
fone was localized on the nitrogen inlet tube, which 
corresponded to a flow rate of about 0-5 cm."/sec. in 
the case of acetylene. The reaction tube had to be 
cleaned since most substances used 
formed a polymer on the walls of the tube. 

The spectra of flames produced by the following 
substances were photographed : 


O,H,, O,H,, ots-CHCl—OHCl, CHO1=CCl,, CCl,=O0l,, 
OH,Ol, CH,0l, CHCl,, COl, O,H,01; OD, 
In all cases, the ON-violet system was the moet 

Prominent feature of the spectrum, many of the 

so-called ‘tail bands’ being present. The CN-red 

system was also promment, and appeared to be 
enhanced by the presence of chlorine in the molecule. 

All substances containing chlorine gave the COl-bands 

in the region of 2790 A., but no bands that might 

correspond +o the unknown molecule NCOI could be 
found. All molecules containing hydrogen gave the 

OH-band at 4815 A., due to the tranation *A—x; 

but the band at 8889 A., due to the transition *2—+*n, 

appeared to be absent. These molecules also gave 
the NH-heads at 3360 A. and 8870 A., the rotational 
fine structure being visible on some plates. The CH- 
and NH-bands given by chloroform were very weak, 
in oontrast to the very strong bands given by methyl- 
ene dichloride. Because of the strength of the 

ON-red' it was. often difficult to decide 

whether the C, Swan-bands were present or not. 

They were certainly grven by acetylene and ethylene, 

but were not given by, carbon tetrachloride. The 

nitrous oxide f- and y-systems were occasionally 
present: faintly, especially in the case of carbon 


. tetrachloride and tetrachlorethylens. 
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In addition to the above bands, a complex group 
of heads was observed in the region of 8200 A., 
degraded to the violet, with all molecules excep 
carbon tetrachloride and tetrachlorethylene, and 
possibly chloroform. The intensity of these bands 
correlates quite well with the intensity of the CH- 
and NH-bands, and because of this and their complex 
structure, it was thought that the bands were due 
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- to hydrogen cyanide, which is known to be the main 


product in the reaction of hydrocarbons with active 
nitrogen’. Consequently, deuteroacetylene (O,D,) 
was prepared by the action of heavy water on purified 
calcium carbide, giving a product of 97-5 per cent 
purity, and the spectrum of the flame produced by 
passing this into active nitrogen was photographed. 
The spectrum of an iron hollow-cathode lamp was 
used as a comparison spectrum. A ison of 
this plate with one given by methylene dichloride 
showed that the structure of the unknown bands was 
identical, and that the expected isotopic shift was 
leas than 4 om.-!. It therefore seams unlikely that the 
bands can be attributed to an emitter containing 
hydrogen, such as hydrogen cyanide. 

The fact that the bands are given only by molecules 
which contam hydrogen may be due to some kinetio 
requirement, bus the bands are nob given when 
molecular hydrogen and carbon tetrachloride are 
introduced into active nitrogen. It is hoped that further 
work now in progress will help to clarify the problem. 

This work was carried out as part of Contract 
AF 61(514)-1117 with the A.R.D.O. of the United 
States Air Foroe. We thank H. W. Thompson for 
the loan of a spectrograph. 

= K. R. JENNINGS 
J. W. LINNETT 
Inorganio Chemistry Laboratory, 

Oxford. July 30. 


1 Hvuns, H. G. V., Freeman, G. R., and Winkler, 0. à., Oen. J. Chem., 
34, 1271 (1050). 


Production of Vibrationally Excited 
Oxygen Molecules in the Flash Photolysis 
of Ozone 


PxEuHvIOUS work on the photolysis of ozone has led 
to the conclusion that e simple atom-chain mechanism 
is incapable of explaining the experimental facts. 
The existence of an energy cham involving excited 
oxygen molecules has gained wide acceptance dus to 
the work of Schumacher!, Heidt and Forbes’, and 
Ritchie". The nature of the excitation involved in 
the energy chain was not known, however, most 
workers assuming it to be the 12:7 state of the oxygens, 
Experiments on the flash photolysis of ozone’ have 
enabled us to show that the excitation is purely 
vibrational, the oxygen being formed in the ground 
electronic state with up to 16 quanta of vibrational 
energy, by reaction (1) which is exothermio to the 
extent of 93 keal.jmole for O(*P) and 188 kcal. /mole 
for O(2D). ! 

0+0,-0*,+0, (1) 


After allowing for the observed vibrational excita- 
tion and considering that spin conservation will be 
effective, the second oxygen molecule should be 


produced in the !Ag state acoording to 
OCP) + O,UA) + O,*CZ,) + O,(*Ag) (2) 
which would reduce the amount of energy available 
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` for vibrational excitation of the O,*(*Z; 5) from 98 to 
72 koal./mole. 

The vibrational energy distribution of the oxygen 
molecules has’ an a d maximum at v'— 
14 (56-2 koal./mole) and falls off sharply at v” =—12 
and 16 (40-0 and 63-2 keal./mole). Table 1 gives the 
details of the observed spectrum of the vibrationally 
excited oxygen molecule O*,. None of these bands 
has previously been observed in absorption, although 
most of tham have been seen in emission. 

In the photolytio decomposition of ozone the 
primary step migh+ lead to the formation of O,(*2 7 yt 
OP), O.CAg) +O(*D) or O,02:5) + OD). Formation 


change in bond-length going from ozone to oxygen. 
The most conclusive evidence that the vibrationally 
excited oxygen, O*,, results from the secondary 
reaction (1) is obtamed from a study of the reactions 
given in Table 2. From this we can see that, in an 
exothermic reaction involving the attack on a tri- 
atomic molecule by an atom, the new bond formed haa 
an initial vibrational energy greatly in excess of normal. 

Recently, Benson’ has claimed that the thermal 
decomposition of ozone can be explained without the 
neceasity of an energy chain. His suggestion that 
the excited oxygen molecules produced in reaction (1) 
can dissipate their energy more rapidly than they 
can transfer it to ozone would be reasonable if the 
excitation were electronic. We have shown, however, 
that it is vibrational and that the excess energy can 
be retained through many collisions, for in a mixture 
of ratio nitrogen/orone = 40/1 it was possible for 
us to detect absorption due to vibrationally excited 
oxygen molecules, O*,, up to 200 usec. after flashing. It 
is to be noted that oxygen is a homopolar molecule and 
that loas of vibrational energy by radiation must be 
extremely slow, since it is limited to magnetic dipole 
or quadrupole radiation. Moreover, further analysis 
of our resulte indicates that the vibrationally excited 
oxygen is degraded by ozone more rapidly than by 
any other deactivating process. This can be due to 





e” — 16 (63 koal /mols) 


v= 8 koal./mole 
v= 8 (4 kcal [mole) 
v= 9 (76 koal. mole) 





The exmted species are in the electronic ground state :n these reactions. 
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physical deactivation and by decomposition of ozone, 
since the excited oxygen has sufficient energy to 
bring about the decomposition to ground-state 
molecules and atoms according to: 


O*,+0;+20,(°2 7) +O(*P) (3) 


Taking account of the maximum vibrational energy 
observed, it is of course energetically possible that one 
*Ag or nt oxygen molecule is produced, but oon- 


the evidence favouring the energy chain decomposi- 
tion of ozone by vibrationally excited oxygen mole- 
cules would seem to be very strong, and the photon- 
propagated chain postulated by Benson for the short 
wave-length photolysis of ozone, if ıb occurs ab all, 
should be negligible in comparison. This conclusion 
is further substantiated by the following considera- 
tions. Thus the reaction : 


O(:D) +0340,(22 ,) + Ox?) (4) 


suggested by Benson is about 4 koal. [mole endothermic 
whereea the reaction involving the formation of two 

O,UZ,) is highly exothermio, and in view of the 
analogous reactions shown in Table 2 vibrational 
rather than electronic excitation is indicated. We 
would also think that the photon-propagated chain 
would be inefficient, since the chain-length would be 
seriously decreased by the considerable escape of 
1adiation which must occur, particularly in a vessel 
the walls of which have low reflectivity. 

In further discussions of these pointe with Dr. B. A. 
Thrush, he has pointed out that the radiation emitted 
by the O,(*£ 5) formed in reaction (4), going to the 
ground-state D would not be in the region of 
2000 A. suggested ‘by Benson. As stated previously, 
roastion (4) ia eudosharmic audis anlikely 40 yield 
vibrationally excited molecules. According bo the 
Franck-Oondon principle, oxygen molecules in the 
lowest vibrational levels of the *E state will radiate 
to give molecules with high values of v", and the bulk 
of the radiation will lie above 8000 A., where a photon 
chain can be excluded by the extreme weakness of 
the ozone absorption. 

W. D. MoGaaTH 
R. G. W. NognmEH 


De of Physical Chemistry, 
University of Oambridge. Aug. 22. 

1 Schumacher, J. Amer. Chem. Soo. , EB, 2377 (1980). 

* Heldt and Forbes, J. Amer. Chem. Soc. , 58, 1305 (1934). 
* Ritchie, Proc. Roy. Soc., meu B4B (1084). 


' OPapluhing Coen Nem York. York, 1041). diy 


* MoGrath and North, Proo. Roy. Soc., A, SAB, 265 (1967). 
* Lipseomb, Norrish and Thrash, Pros. Roy. Soc., A, 833, 455 (1056). 
' MoKinley, Garvin and Boudart, J. Chem. Phys., $8, 784 (1955). 


* Benson, J. Chem. Phys , 20, 1361 (1967). 


Quantitative Estimation of Graphite in 
Refractory Carbon Deposits by X-ray 
Technique 

THIB communication presente two curves (Figs. 1 
and 2) which permit a quantitative estimation of 
graphite by use of an X-ray spectrometer. 

The identification of graphite in carbon deposits 
produced by carbon monoxide attack of refractories 
by X-ray methods was first mentioned by Rowden! ; 
later by Patrick and Sosman! and by Davis and 
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Rigby*. To the best of our knowledge, no quant- 
itabive estimation of graphite in such deposits has 
previously been published. The very recent paper 
of Davis and his co-workers‘ has prompted submission 
of these resulta. 

For the preparation of the curves, Dixon's ‘“Micro- 
Fyne’ graphite was used with Baker’s ‘Analyzed’ 
fluorite as the internal standard, as in the method 
outlined by Klug and Alexander*. The third com- 
ponent was magnetite. The three materials were 
reduced to minus-825 mesh by use of an agate mortar. 
Their diffraction petterns were then obtained by 
means of a Philips ‘Noreloo’ X-ray spectrometer 
having automatic recording and covering a 45-degree 
Bragg angle. The same equipment was later employed 
+o measure the intensity ratios of the working curves 
and the unknown samples. Agreement between the 
diffraction patterng obtamed with filtered iron 
radiation, and the American Society for Testing 
Materials records for graphite, magnetite, and 
fluorite was satisfactory. The X-ray pattern for 
graphite was also checked against one obtained from 
& sample of -well-crystallized Ceylon graphite. 
Fourteen. standards containing 100, 80, 70, 60, 50, 40, 
30, 20, 10, 7, 5, 8, 0-6 and 0-1 per cent graphite by 
weight were prepared by use of an analytical belance. 
The total weight used in all cases was 1-6700 gm. 
The internal standard, fluorite, was 0-4 of this value 
or 0.07 gm. The MoCreery* technique was used in 
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preparing the standards and in operating the 
spectrometer to minimize erratic resulta due to the 


Magnetite was included in the standards because 
qualitative K-ray work had shown that the unknown . 
material contained considerable triferrio tetroxide 
(Fe,0,). 

The working curve of Fig. 1 covers the entire range 
of graphite content. When work was started on the 
unknown samples, however, the graphite content was 
found to be small. Fig. 2 was prepared, therefore, 
covering the range 0-1-10 per cent graphite by 
weight. In both curves, the ordinate is per cent 
graphite (by weight) obtained from the known oom- 
position of the standard. The abeciasa H,/Hy is the 
ratio of the height above background of the strong 
graphite line H, ab a wave-length of 3-388 A. to the 
corresponding height of the neighbouring fluorite line 
Hy at 8-16 A. Each point on the curve represents the 
average of ab least ten separate measurements. The 
point representing 0-1 per cent graphite weight is the 
average of sixteen measurements. I+ was realized 
that use of automatic recording would limit the 
relative accuracy of graphite estimation to +10 per 
cent by weight, but no sounting equipment was 
available. 

The working curves were used to determine the 
percentage of graphite by weight in eleven large 
samples of carbon deposits produced by oarbon . 
monoxide attack on fired refractory specimens. The 
ceramic pieces were dry pressed from chemically 
analysed North Carolina and Florida kaolins to 
which chemically pure and spectroscopically checked 
FeO, was added. Firing temperatures ranged 
from 1,110 to 1,260 deg. C. Testa for resistance 
to carbon monoxide attack were carried out in 
& cylindrical non-oetelytio ‘Inconel’ chamber m 
accordance with the procedure recommended by the 
American Society for Testing Materials*. During the 
carbon monoxide attack, temperatures between 
500 and 550 deg. O. were used. 

The results obtained showed that the graphite 
content m the eleven unknown samples ranged from 
less than 0-1 to 9-4 per cent by weight. Magnetite 
was estimated on a semi-quantitative basis by oom- 
parison of the height above background of the 
2-58-A. line for triferrio tetroxide in the unknown 
with the height of this same diffraction lme in the 
fourteen standards. The magnetite content ranged 
from lees than 20 to approximately 100 per cent by 
weight. Because the powder compacts were required 
to have ‘effectively infinite’ thickness, it was necessary 
to use a rmunimum weight of carbon deposit of 
0-875 gm. This requirement severely limited the 
number of samples which could be 

Two other features of this method deserve brief 
mention. The first is the estimation of graphite in 
amounts as small aa 0-1 per cent by weight. It ina 
reflector of 
radiation is a poor absorber. The mass absorption 
coefficients caloulated from date in Internationale 
Tabellen® for the three materials are: graphite, 
10-73; magnetite, 59-55; and fluorite, 178-05. 

The second feature is the departure of the working 
curve from e straight line below a value of 7 per cent 
graphite by weight. The internal-standard theory 
predicta both this and the ourvature 
obaerved. The curvature is due mainly to counter 
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‘dead time’ during automatic recording for which 
there is no practical correction. When manual 
scanning was used, and a correction was made for 
dead time, Klug and Alexander verified that only 
three primary standards yielded an accurate straight 
line over the entire weight range in quartz/fluorite 
mixtures. The only way to obtain an accurate curve 
with automatic recording is to plot more points: 
fourteen standards were necessary for the curves 
shown in Figs. l and 2. Similar resulta in the detec- 
tion of small percentages by weight and in the depar- 
ture of the working curve from linearity have been 
reported by Oerli?, who used the. same type and 
model of X-ray spectrometer with automatic recording 
on quartx/berylium óxide mixtures. 


WinLiAM A. FRAD 

Metallurgy Department, 

Missouri School of Mmes and Metallurgy, 
Rolla, Missouri. 
PauL G. HEROLD 
Radio Corporation of America, 
Lancaster, Pennsylvania. 
Oct. 7. 
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Intensification of the Photographic Image 


Tua overall yield for the production of 
developable silver in the silver halide grains of a fast 
pho o emulsion struck by light is of the order 
of 10°. I have found that the catalytic effect of the 
exposed silver halide grain oan be inareased by a 
factor of one million by utilismg the amplification 
available in cham polymerizations. 

Aromatic amines used as photographio developers 
pass through & semiquinone or free radical state in 
the course of their oxidation". In some cases the 
free radical will initiate the polymerization of vinyl 
monomers. Thus, as each silver atom is produced, a 
somiqumone radical is formed which will initiate a 
chain reaction with a kinetic cham-length of as great 
as one million so that the overall quantum yield 18 
109, Not all aromatio amines will initiate poly- 
merization when oxidized; in fact, the majority are 
polymerization inhibitors under alkaline cond:tions*. 
I have found, however, that polymerization of vinyl 

is initiated when silver halide crystals 
struck by light are placed in contact with p-amino- 
phenol at pH 8-0. The exposed crystals without 
developer will not initiate polymerization. 

A suspension of silver bromide crystals (average 
sixe about one micron) was made up in water usmg 
a trace amount of glue as the stabilizer. The suspen- 
gion was exposed to blue light and then divided into 
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two parts. One pert was developed with a 1/10 M 
solution of p-aminophenol hydrochloride buffered at 
pH 8-0 and the other was developed with the same 
solution but which also oontained 20 per cent by 
weight of calcium acrylate. After 15 min. the sample 
which was treated with monomer turned an intense 
black and a large precipitate finally settled out. The 
sample without monomer turned into a murky brown 
stable suspension. Suspensions which had not been 
exposed +o light remained unchanged whether or not 
the developer solution contained monomer. Appar- 
ently the polymer produced serves to bind the ex- 
posed and developed crystals; this thereby exhibita 
& very dense image, since light soattermg per unit 
weight of developed silver is considerably decreased 
on aggregation of the grains‘. 

A variation of the above experiment was carried 
out with a photographic plate contaming silver 
bromide in gelatin gel. The plate was ax- 
posed to feeble light just sufficient to produce an 
image which was barely perceptible when developed 
by conventional means. When developed with 
p-aminophanol and monomer, together with a short 
warming a5 85? C. to allow for mobility of the grains, 
an intense black image was produced. This intensifloe- 
tion of the image was produced at the sacrifice of 
some resolution, however. 

d GuRALD OsTaR 


Polymer Research Institute, 


Polytechnic Institute of Brooklyn, 
Brooklyn, New York. 
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The Clock Paradox in Relativity 


As I have repeatedly pointed out, symmetrical 
ageing in this problem is an mevitable requirement of 
the postulate of relativity. I have given tne argument 
in the simplest possible form! in order to facilitate 
refutation if rt is indeed wrong. I therefore find it ın- 
explicable that Sir Charles Darwin’, while completely 
ignoring this argument (in which he is at one with all 
other critics), can write that "the accepted theory of 
relativity . . . quite definitely implies that a space- 
traveller will resurn from his journey younger than 
his stay-at-home twin brother”. His reason for this 
assertion appears +o be identical with that of Dr. 
J. FL Fremln, on which I have already commented’. 
Since that comment appears to have been inadequate, 
I will consider the problem posed in more detail, in 
order +o bring out what I believe to be the miscon- 
ception underlying such arguments as that of Sir 
Charles Darwin. 

The problem is this. S, and S, are originally 
together. S, by firing rockete, travels at uniform 
velocity V to and from a distant point. During their 
separation each sends oub n light flashes per unit 
time by his clock, which the other receives. (In 
arguments, as distinct from illustrations, I prefer 
general symbols to numbers, to avoid accidental 
coincidences.) How many flashes does each send 
out and receive during the journey ? 
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First let me state what is common ground. Ib is 
that each observer receives ‘alow’ figahea at 
the rate nB, where B = 4/(o — V)/(c + V) for a cer- 
tain time, and then ‘fast’ flashes ai the rate n/B until 
reunion. Apart from the conception of ‘time-in-other- 
places’ which is implicit ın B, we agree not to intro- 
duce it further, so we let 0, t, and 7’, be the readings of 
SB clock at separation, at S,’s observation of the 
change from slow to fast flashes, and at reunion, re- 
spectively ; while 0, 4, and T', are the readings of S,’s 
clock at the co ing times m his experience. It 
is then clear that S, will receive npt, slow, and (T', — 
t,)n/8 fast flashes, and will emit nT, flashes durmg the 
whole journey. There will be corresponding expres- 
sions for S,’s receipt and emission of flashes, and since 
every flash emitted by each observer is received by 
the other, we shall have the following equations: 


npt, + (Ty — to n/p — ^T, 
npi + (Ti —&)n/B = nT, 


After this we part company. I proceed in this way. 
Since, according to relativity, there can be nothing 
observable that will distmguish the motion of S, with 
respect to S, from the motion of S, with respect to 
S,, we must have £,—1,; otherwise, by comparing 
notea at the end, they would be able to distinguish 
between these equivalent expressions of the relative 
motion. This yields, from (1), 


(1) 


T, — T, mt, + BA mh + Bay (2) 


that is, the two clocks read the same on reunion; 
each will receive slow flashes for a time ?, and fast 
flashes for a time B£,; and therefore each will receive 
nBt, alow and nt, fast flashes. The moment at which 
S, firæ his rocket will be 7',/2 by his clock (we agree 
on this) Hence, since B<1, it will be earlier than 
4; that is, S, will not observe 9's flashes to change 
until after he has fired his rocket. This is a complete 
solution of the problem. 

Darwin proceeds differently. He says first that t, 
18 “certainly just half" T, ; that is, #,—7',/2. Next, 
“the reversal” will occur at a time 7',/2 by S,’s clock, 
but at a distance V T',/2 from him (time-in-other-places 
wil keep breaking in), so he will observe it at & time 
VT ,/2c after ita occurrence ; that is, ¢,—47'.(1+V/o). 
Bubstrtuting these values of 4, and ¢, in (1) we find: 


T, = T, A/ (1 — Vot) (3) 


which is the usual asymmetrical result. 
It is not difficult to see that Darwin’s postulates 
are equivalent to the introduction of a fixed ether 
which velocities are measurable. 3, sees 
“the reversal" immediately, but S, only after an 
interval. That means that “the reversal" must be 
located at S, uniquely. Furthermore, sinoe the 
distance which the light has to travel to S, is S,'s 
estimate of it, S, must be ab rest in this ether: if he 
were moving towards or away from ‘‘the reversal", 
he would observe it earlier or later. Hence not only 
is the reversal located at S,, but also the whole 
motion, to and fro, belongs to him, since S, is at rest. 
There is nothing in Derwin's ergument (except she 
value of B) that would not have been wholly accept- 
able in the nineteenth century. 
The relativity view is quite different. The only 
motions admissible are those of one body with respect 
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to another. Hence “the reversal” cannot be assigned 
to S, as though S, did not exist: 16 must be the 
reversal of S, with respect to S, or of S, with respect 
to S,, for there are no other observable bodies in the 
problem. Furthermore, these expressions of ib must 
be equivalent. Hence the reversal cannot be located. 
at S, rather than at S,. It is a relation between the 
two bodies, a change from receasion to approach, and. 
not & property of one of them. 

All this, of course, is only an involved way of . 
expressing the simple argument already oited, on 
which a strange mlence is maintained. Critics would 
save themselves many headaches if they would find 
the flaw in that instead of devising new ways of 
bypeasing it. 
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Corrugated Iron Pan 


THe morphology of lateritio and rronstone conore- 
tions is generally attributed to soil texture!, ground- 
water movemaentse*$! and variations in the soil 
aggregates upon which deposition takes place. 

That the mechanical properties of such deposite 
may also affect their ultimate structures is suggested 
by an iron pan found on a cutting at Pulau Bukom, 
an island four miles south-west of Singapore. 

When first sean, the outting lay at an angle of 
70°, exposing a gravel to sandy loam soil derived 
from parental conglomerates. A subsequent visit 
about a year later showed that an mon pan had 
developed over the lower slopes of the cutting as a 
hard, dark-brown carapace, 1-4 in. thiok (Fig. 1). 
The pan was homogeneous, unlayered and had no 
structures indicating rhythmio deposition. Its inner 
surface adhered to the underlying soil without 
ramifications but ite outer surface was corrugated 
into numerous sub-perallel ridges 3-1 in. high, each 
of which was fissured along ita creat to a similar 
depth. 

These features suggest a rapid initial outflow of 
ground-water from the freely draimed soils, whioh. 
deposited & continuous plastic sheet, perhaps of 
limonitio composition, on the surface of the cutting. 
The high angle of the face and the weight of the 
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deposit initiated slumping and folding of the plastic 
sheet into ite present form; the flasures correspond 
to tensional faults of anticlmal folds. Afterwards 
dehydration converted the original material into the 
existing rigid and impervious pan, thus inhibitmg 
further development. í j 

The evidence indicates that if rapidly accumulated, 


future report. 
RosnsERgT Ho 


Depertment of Geography, 

University of Malaya, 

Singapore. 
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Dating of some Minor Intrusions of 
Ayrshire 


AxONG the alkaline igneous rocks of Ayrshire are 
two groups of minor mtrusions the age and genetic 
relations of which have aroused considerable interest 
in the past. The ‘kylites’ and ‘orinanites’ of Tyrrell: 


work by the Geological Survey (MacGregor) has 
suggested that this may not be the case. 

Kylites are olivine-rich theralites and casexites 
which frequently contain polysomatio clusters of 
purplish augite and only small quantities of analcite. 
The ‘orinanites’ are characterized by poikilophitio 
texture, an abundance of analcite, the presence of 
coarse, leucooratio segregation-veins (analorte—syenite 
of Tyrrell), and the frequent occurrence of accessory 
hornblende which is very rare in the kylitee. 

The Permian age of the kylites is fairly well 
established, as the majority of them are mtruded 
into Coal Measures and two sills of the- group are 
pierced by Permian voloanic necks. Fragments of 
kylitic rocks have been found in Permian neoks, and 
the group closely resembles, both chemically and 
mineralogioally, the Permian lavas of the Mauchline 
Basin. 

Field evidence regarding the age of the ‘arinanites’ 
18 no’ go conclusive, but similar intrusions on Arran 
are regarded as Tertiary. Mining evidence has 

that a sill at Prestwick may be pierced 
by a small volcanic neck similar in type to the 
Permian necks around Dalmellington, but at Mauch- 
line, & member of the group cuts sandstones above 
the Mauchline lavas. 
north-west are thought to be connected with the 
Tertiary centres of Mull and Arran. 

Smoe both the Permian and Tertiary directions 
of magnetization are well known in Britam (Creer 
e£ al.*), more than forty specimens, including typical 
representatives of both petrological groups, were 
collected, and a paleomagnetic study of the directions 
of permanent magnetism was made using & simple 
astatic magnetometer. The dual classification based 
on petrology was confirmed. The Permian age of 
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the kylites was verified (the mean directions of mag- 
netization calculated using Fisher’s* statistics gave a 
declination of 181° and an inclination of + 7° com- 

with the Du Bois unpublished result of 180° and 
— 4° for the Mauchline lavas) and the 'orinanitee' 
gave & direction of magnetization consistent with a 
Tertiary age. Evidence of reversals suggests mtrusion 
at different times within the Tertiary, although the 
time interval may not be great. 

Some of the samples were partially stable mag- 
netically, particularly those from the Craigs of Kyle 
(kylitio group), which initially gave directions sug- 
gestive of a Tertiary age, but on partial demagnetiza- 
tion (which removed the isothermal remanent mag- 
netization) gave directions consistent with a Permian 
age. Other specimens subjected to the same treat- 
ment were unaffected and therefore considered 
stable. 

Thanks are due to Northumberland County Oouncil 
for & grant towards research of which this work is a 
part, to the Physics and Geology of this 
College for the use of apparatus, and to Dr. A. E. M. 
Naim for making the majority of the measure- 
menta. 
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Intestinal Damage Radiation and its 
Chemical Modification 


THs deoxyribonucleic acid content of the whole 
small intestine of mice and rete has been used as a 
measure of cell populatian in order to follow intestinal 
damage after X-irradiation, and has been found to 
be more reliable than simply measuring the intestinal 
weight. The method of Schmidt and Thannhauser! 
was used for separating the deoxyribonucleic acid 
and its concentration measured by Allen’s method! 
of phosphorus determination and by ultra-violet 
spectrophotometry. At least three animals from 
differens litters were used for each time interval 
after each radiation dose, and a control animal from 
each litter. The mean total deoxyribonuoleic acid 
per small intestine from 48 control mice was found 
to be 0.72 mgm. The individual values were de- 


which became detectable 12 hr. after & doee of 
200 r. was only slightly dependent on dose, and at 
24 hr. after irradiation represented & reduction of 
approximately 80 per cent compared with controls. 
The time at which recovery began and the rate of 
recovery were markedly dependent on dose over the 
range 200—5,000 r. 

Intraperitoneal injection into mice of B-meroepto- 
ethylamine ('Beoaptan') in doses of 150 mgm./kgm. 
2-5 min. before X-irradiation significantly reduced 
the effect of 1,000 r. on intestinal deoxyribonucleic 
acid content 2, 3 and 4 days later to the same order 
as that of 750 r. (Table 1). Similar resulta, using 
100 mgm. ‘Becaptan’/kgm., were obtained m rats. 
The reduction of deo ucleic acid content 
throughout the time 1—5 days after rradiation was 


the olinical picture. 

Mechanisms suggested for the action of “Becaptan’ 
are the promotion of regeneration without & oon- 
conitent reduction in the initial damage, or the 
reduction of initial damage without an effect on 
reoovery?. When the tme at which recovery begins 
and the rate of recovery are dependent upon dose, as 
in the intestine, bone marrow and lymph-nodes, the 
distinction may be easily confused, for a reduction in 
the degree of initial damage will show iteelf in an 
accelerated recovery, es illustrated in Table 1. A 
camparison on day 4 of the effecte of 1,000 r. and 
1,000 r. preceded by ‘“Becaptan’ might suggest a 
marked enhanoement of recovery by the drug. How- 
ever, when account is taken of the time course of 


Table 1. TO*AL DBEOXYEIBONUGLAIO ACID IN MOUSE SMALL IWTESTIKR 
Aloan values (mgm.) + B.H. Figures In parentheses are numbers of 
animals used. 
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events after different doses it is clear that ‘Beoaptan’ 
reduced the damaging effect of radiation by 25 per 
oenb or & little more without intrinsically altering 
the course of recovery. This degree of effect is in 
quite good agreament with that given by Salerno‘ 
for the protective effect of “Becaptan’ on mortality 
in mioe. 

After the recent report by Nerurkar and oo-workers* 
the effect on deoxyribonucleic acid content of 1,000 r. 
with and without previous injections of methionime 
was determined, but neither in intestine, spleen, bone 
marrow nor liver could any protective effect be 
detected. The determination of total deoxyribonucleic 
acid m an organ or tiasue provides a possible i 
test for substances which might modify the effecta of 
radiation. It has the advantages over the test com - 
monly used with acute killing as the end-point of 
giving & result in leas than a week, and of providing, 
with very few animals, a quantitative measure of 
any modifloation produced. 
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Isotopic Tracer Method for measurement. 
of Iron lost into and re-absorbed from 
Gastro-intestinal Bleeding Lesions 


Ir has been shown’, with the help of rabbit and 
sheep erythrocytes labelled with iron-59, that appre- 
ciable amounts of iron from hemoglobm were 
absorbed when these cella were administered orally 
to human beings. So far as we know, no informa- 
tion is available on the re-abeorption of hsm- 
attached iron from intestinal bleeding lesions. A 
method for measuring such a re-absorption is here 


propoeed., i : 

i 10 microcuries of iron-50 in the 
form of ferrio ammonium citrate (from  Abbost 
Laboratories, Oak Ridge) are injeoted intravenously. 
Blood radioactivity is determined on the subsequent 
days until a plateau is reached. A 20 o.c. aliquot of 
blood is then marked with 60 miorocuries of ohromium- 
61 and reintroduced in the patient’s circulation’. 
Feces are collected quantitatively in three 4-day 
periods, and blood obtained at the start of eaxh period. 
Feces are homogenized and prepared aa previously 
described‘, and radioactivity from chromium-51 and 
iron-59 determined separately, with apprepriate 
corrections’, in a well-type scintillation counter 
(Nuolear-Ohi model 8087-B) with & pulse-height 
analyser iation analyser, Ohioago-Nuclear). 
Blood taken at the beginning of each fæcal collection 

iod serves as & standard for that period. The 
amount of blood B, (in ml./day) which is lost into 
the intestine can be readily calculated for each 4-day 
period : 


By x Q (1) 
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in which Ry is radioactivity from chromium-51 in 
the 4-day stool, in counte per mm. per gram of 
stool; E, 1s radioactivity from chromium-51 in 
the blood obtained at the start of the 4day stool 
collection, in counts per mm. per ml. of blood; 
Q is quantity of stool in the 4-day period in gm. 

The amount of iron loss into the intestine through 
the bleeding lesion Fe; in mgm./day is then : 


Hb x B, x 8-40 
100 


in which Hb is blood hæmoglobin concentration, 
in mgm./100 o.o. ; and 8-40 is mgm. of iron per gm. 
of hemoglobin‘, 

If in formula (1) we substitute for Ry the radio- 
activity in the stool due to iron-59, and for E, the 
radioactivity in the blood due to iron-59, we obtain 
the value By, which is the quantity of blood, in 
0.c./day, which contains an amount of iron equivalent 
to that lost in the fæces. Substituting the value of 
Mp (2), we obtain Fey, the amount 
of iron, in mgm. lost per day in the fwoes. Then 
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Fe = (2) 


Fe, — Fe; — Fer 


where Fe, is the amount of iron re-absorbed in mgm./ 
day. 

It has been shown that chromium-51 attached to 
red blood cells is not significantly re-&bsorbed when 
it is placed in the gastro-intestinal tract of dogs 
and rate’ and of humans’. 

Practically speaking, it may be said that comparison 
of radioactivity m stools and blood of patienta with 
circulating erythrocytes marked with chromium-51 
is a valid way of estimating the quantity of blood 
lost into the gastro-intestinal tract from a bleeding 


Comparison of radioactivity from iron-59 in blood 
and stool gives us the quantity of iron lost in the stool. 
A minimal part of this iron, of the order of no more 
than 1 mgm./day*, will represent the normal daily 
iron lost by the patient, and hence cannot be taken 
as coming from the bleeding lesion. The exact 
quantity could be calculated for each patient by 
measuring radioactivity in a stool before the erythro- 
cytes are tagged with chromium-51. In any event, 
this cause of error would weight the balance on the 
side of apparently lees iron re-absorbed than is correct. 

The method haa been tested thus far in four patiente 
who harboured varying numbers of hookworms, 
since this represents a fairly constant daily source of 
bleeding. The results may be seen in Table 1. 
In all these patients, the percentage of iron from 
hemoglobin which is re-absorbed appears to be 
surprisingly high. 

It will be of interest to study whether such a high 
degree of reabsorption is characteristic only of 


Table 1. IRON Loar INTO AND RIFABSOREED FROM THN GASTRO- 
INTESTINAL TRACT IW PATIENTS WITH HOOKWORM IXYBOTION 











* Average from three 4-day study periods 
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patients with hookworm, and to what extent intestinal 
re-absorption of ham-bound iron is affected by the 
presence of anemia and by the localization of the 
bleeding lesions in portions of the intestine other 
than the duodenum. 
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Radioactivity of Blood Carbon Dioxide 
in Animals oxidizing Glucose labelled 
with Carbon-14 and Other Labelled 
Substances 


THe rate of appearance of radioactive carbon 
dioxide in the expired air following the administration 
to an animal of a carbon-labelled oxidizable material 
has been widely used in making calculations of the 
rate of degradation of the particular material". 
However, it is evident that, before isotopic carbon 
introduced into the body in this way can be excreted 
in the expired air, a number of physical processes 
must have intervened, quite apart from the chemical 
transformations which are mvolved. These physical 
processes include the passage of the original substance 
through the blood and tissue fluids, its mixing with 
unlabelled molecules of the same species and also 
the + transport of the carbon dioxide 
produced at the sites of oxidative reactions to the 
alveoli of the lungs. The factors which determine 
the rate of elimmation of radioactive carbon dioxide 
from the animal body have m particular received 
theoretical treatment’. 

In the experiments described here we have 
attempted to follow the catabolism of a labelled 
substance in different organs of the body by taking 
simultaneous samples of arterial and venous blood 
from those organs and examining the specific activity 
of the carbon dioxide entering and leaving the different 
vascular territories. We did not measure blood-flow, 
so that our results are in this sense qualitative ; but 
they do reveal certain interesting differences between 
the various organs studied. Glucose was the sub- 
strate in the majority of our experiments, which were 
conducted on dogs and In most cases the 
animals were under pentobarbitone anesthesia, but 
some measurements have also been made under 
thiopentone, which is leas suspect in terms of its 
effects on carbohydrate metaboliam. Fig. 1 shows 
the resulta of comparing the specific activity of the 
carbon dioxide of arterial blood with that of blood 
taken from a number of sites in the venous system 
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after injecting intravenously glucose labelled with 
carbon-14. Usually only one area of venous i 
was sampled in any one animal, but where simul- 
taneous checks from more than one area were possible 
the results confirmed the accuracy of the composite 
picture built up from observations on separate 
animals. Moreover, the trends shown in Fig. 1 were 
all consistently present in a number of 
The lower circulation has little effect on blood carbon 
activity ; the speciflo activity curves 
of the carbon dioxide in io arterial blood, 
mixed venous arterial) blood and expired 
air have been found +o be identical from the end of 
the third minute following !*C-bicarbonste injection. 
This identity might reasonably be expected on the 
besis of data available from conventional studies of 
respiratory exchange’. The ratio of venous to 
arterial specific activity from blood circulating through 
the brain, liver and Kidneys (Fig. 1) is also what 
might be expected from a prima facie consideration 
of the consequences of oxidation of a labelled sub- 
strate, that is, the venous carbon dioxide is more 
heavily labelled than the arterial. The general form 
of our curve for brain is in good agreement with a 
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similar observation on human brain described. 
by Sacks‘. The curve (Fig. 1) of the changes in the 
venous/arterial specific activity ratio in the hind-limb, 
however, presents a totally different appearance from 
that of the other organs studied, since in the first 
24 hr. after “O-gluoose injection the venous carbon 
dioxide has a lower specific activity than the arterial. 
This effect cannot be attributed solely.to the produc- 
tion of unlabelled carbon dioxide from other sub- 
strates, since the difference in total carbon dioxide 
content between venous and arterial blood (about 
3 m.mol.[1.) was insufficient to account quantitatively 
for the ratio. ba eene pee ar acad spa Meas 
the venous as compared with the arterial carbon 
dioxide in the limb must, therefore, be explained by 
exchange with a large pool of unlabelled carbon 
dioxide which is held in the tissues of the limb and 
is in diffusional communication with the blood carbon 
dioxide. (The term ‘carbon dioxide’ is used in this 
context to include associated or dissociated carbonic 
acid.) We confirmed that such an exchange takes 
place by injection of NaHCO, into dogs, an example 
of the results from the limb in one such experiment 
being given in Fig. 2. 

While the experiments with 1*O-bioarbonate provide 
a basis for understanding the reduction of the specific 
activity of the arterial blood as it passes through the 
limb in the absence of production of metabolio 1*0O, 
they provide only & partial analogy with those in 
which the animal had been injected with !*Ü-gluocoee. 
The fact that under these latter conditions the speciflo 
activity of the blood from the limb vems continues 
below that of arterial blood suggested that in the 
resting limb blood glucose does not undergo rapid 
oxidation. This conclusion would be in conformity 
with the findings of Andres, Ceder and Zierler*, who 
have demonstrated by non-isotopic methods that 
only some 7 per cant of the oxidative metabolism of 
the resting human forearm is based on glucose. 

In an attempt to identify other possible substrates 
for the oxidative activity of the resting limb we 
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the ratio appeoached unity more rapidly than in the 
case of glucose it was still leas than 1 for some 40 min. 
in the case of palmitate where the rise was most 
rapid. It thus appears that, whichever labelled 
substance is injected, in the early stages the specific 
activity of the blood carbon dioxide falls during the ` 
passage through the dog's hind limb because of the 
dominating influenoe here of the large tiasue pool of 
unlabelled carbon dioxide. Drury, Wick and Almen’ 
cal ee ee, 
exchangeable) body carbon dioxide is 

ore ad M Dd Gk sac ioe DO 
bicarbonate the carbon dioxide of these tissues 
reaches the same specific activity as that of the 
arterial blood leas rapidly than does the carbon dioxide 
of liver. Our results suggest & similar distribution of 


pool in the tissue (which includes bone) greatly 
the effect of newly produced metabolic 
carbon dioxide on the arterio-venous specific activity 
difference. This makes identification of the energy 
source difficult) on carbon dioxide analyses alone. 
The present resulta demonstrate rather forcibly 
that when the specific activity of carbon dioxide is 
measured in the expired air of an animal metabolixmg 
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carbon-labelled material the specrfio activity found 
will be considerably lower than that of the carbon 
dioxide leaving those organs where oxidation of the 
labelled substrate is most active. 

Is is hoped to publish a fuller account’ of these 
experimenta in the near future. 
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pec tit Hea a? Se Tobacco Mosaic Virus 
on a Cellulose on Exchange Adsorbent 

CHBROMATOGRAPHIG for tobacco mosaic 
virus using filter paper sheets>* and starch columns? 
have been reported. -Eeoently, cellulose ion-exchange 
adsorbents have been used for the chromatographic 
seperation of serum proteins. 

In the work reported here carboxymethyloelluloee 
powder was prepared following the method of 
Peterson and Sober and was used in experiments 
with extracts from tobacco-mosaic-infected 
Turkish tobacco plante. 380 gm. of infected 
Turkish tobacco leaves were frozen and. 
ground in an ‘Omni-Mirer’ with 100 ml. of a 
mixture of Q-1 M acetic acid and 0-1 M 
sodium acetate having a pH value of 8.0. 
The pH of the blended mixture after grinding 
was 3-7. The liquid was separated from the 
fibrous constituents by preasing through 
cheese-cloth and was then centrifuged at 
10,000g for 10 min. The sedimented material 
from this run was resuspended in 50 ml. of 


?H 


During this second grinding enough sodium 
phosphate salt was added to adjust the pH of 
the mixture to 7-0. This neutral mixture was 
centrifuged a second time at 10,000g for 
10 min. This time the pellets were discarded 
and the supernatant liquid was saved and 
erue: Nel for ohromato- 

Lie red gulis gua This liquid was opalee- 
oent and wed strong birefringence, typical 
of concentrated tobacco mosaio virus solu- 
tione, when viewed through crossed polarized 

A 2-5 om x 82:5 cm. chromatographic 
column was prepared and conditioned by the 

of 250 ml. of 0-005 M citric acid 
(pH. 3) prior to the application of the sample. 
4 ml. of sample was applied to the oolumn. 
The column was then developed with 
150 ml. of 0-005 M oitric acid having a 


0-50 
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with the rate of addition being controlled by the 
column elution rate. 

A closed-system siphon was used for transferring 
liquid from the bottom of the mixing flask to the top 
of the column. The complete elution schedule waa 


In mixing flask 200 ml. 0:005 M diio acia (PH 9) 

Bolution 150 0-008; M aoa (pH d 

Solution IT 200 mL ae i 0 02 M atrio acid: 1-45 pia. 
0-02 Af IPO, B 

Solution III 200 mL 0 02 H Na,HPO, (pH 9 

Bolutlon IV — $00mL 0-06 M N&,HPO, H 9.05) 

Solution V 200ml 0 06 M Ra,HPO, — 0-02 aC] 

Solution VI 200 mL 0-06 M Na,HPO, — 0 O6 M NaCl 

Solution VII 400 ml. 0 06 M NHPO, — 0 


automatio fraction collector. Seats of the frac- 


ee e die e C. water, dried, dusted with 
borundum', and then inoculated with 0-1 ml. 
aliquots from the fractions. The hot-water dip 
increases the sensitivity of the bean leaves to the 
virus’. 

The hydrogen ion concentration, electrical con- 
ductivity, optical density at 2600 A, and infectivity 
of the fractions are shown in Fig. 1. 

The light-absorption curve had two major peaks: 
one occurred quite early in the elution schedule while 
the other oocurred much later. The infectivity curve 
is the bess average curve that can be drawn from the 


INFECTIVITY 


1,000 
Mfinent (mL) 


1,500 


pH of 3-0. Next an elution schedule which CX Gn e cartanymetiyiodtaboes colis. Hrd virus eredi 
centration rne ary i ue ve volu. Gpiical decal s: 2000 A and Infectivity { oof di uris 

was fo solu- average counts 
tion consisted of 200 ml. of 0-008 M oitrio oh five bean foroa are tl plotiad agafant volume dan 
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results of counting the lesions. As the curve of infec- 
tivity was almost coincident with the second light 
absorption, peak, it was assumed that the absorption 
recorded in this portion of the elution schedule was 
principally that of tobacco moeaio virus. Ultra- 
violet absorption spectra of fractions in the major 
peak were typical of tobacco mosaic virus solutions. 
The nature of the absorbing components in the other 
peak has not been determined. . 

The pH of the effluent decreased gradually from a 
value of about 5 to 3-5 when the virus break-through 
occurred. This indicates that the lower part of the 
column had not reached an equilibrium with the pH 8 
citric acid solution prior to the application of the 
sample. The pH of the effluent in the first virus- 

carrying fractions was 38-5. This SH value ig 
Sines Eo nicae the wosleciais coins of the virus 
under the conditions existing on. the adsorption 
column. It is believed that the virus can only be 
moved at pH values higher than ite isoelectric point 
on a cation-exchanging adsorbent at the salb con- 
centrations used. 

It is significant to note that a marked break 
ocourred in the pH curve at the point of virus elution. 
This break, amounting to four orders of magnitude, 
is probably a result of the buffering action of the 
virus protein. 

There is also a significant break in the conductivity 
curve which lags slightly behmd the break in the pH 
curve. This rapid change in conductivity cannot be 
accounted for in the gradual mixing of the salt-buffer 
developing solutions. 

Because this rapid rise in conductivity is coincident 
with the rapid increase in ultra-violet absorption and 
the rapid increase in infectivity, it is concluded that 
this increased conductivity is caused by the presence 
of charged virus particles m the effluent. The 
amount of virus in the most concentrated fraction 
was calculated to be 0-014 per cent from the light- 
absorption resulta’. 

This game + was repeated using an 
identical column and elution schedule. The amount 
of sample applied was increased fourteen-fold. The 
elution results were quite similar. The. virus was 
eluted at the same relative position in the elution 
schedule, with the width of the elution band only 
slightly greater than in the first experiment. An 
assay of comparable fractions from the two experi- 
ments showed that the virus was 10-15 times more 
concentrated in the fractions of the second experiment. 

These indicate that cellulose cation 
exchange adsorbents may be useful in virus isolation, 
particularly where pH, conductivity, optical density, 
and infectivity can all be studied in relation to the 
elution patterns. 

Gnaonanm W. CocHRan 
Joms L. CAIDESTER 
Darna L. Stooxs 


Department of Botany and Plant 
Pathology, 
Utah State University, 


J., W M. M., and Peterson, I A., 
sit: Uum Soe 8) Te (1086). 
48, 523 (1056). 
7 Takahashi, W. N., Phytepath., a, 14% (1081). 
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Methionine Biosynthesis and Utilization 

In Pseudomonas tabac! and Ps. angulata 

Pseudomonas tabact, the wildfire bacterium of 
tobacco, produces an exotoxin, detectable by & 
bacteria-free, chlorotic halo surrounding the necrotic 
focus of infection in the leaf ab the site of inoculation ; 
Ps. angulata, the causative agent of angular leaf spot 
of tobacco, does not produce the chlorotic halo. 
These species are indistinguishable when Ps. tabact 
is attenuated and no longer produces the exotoxin!. 
Since the exotoxm behaves as a methionine anti- 
metabolite for the host cells", the effect of & second 
methionine antimetebolite, methionine sulphoximine, 
on toxigenic strains of Ps. tabact was determined. 
Furthermore, eighteen independently isolated, meth- 
ionine-requiring mutants of this species were tested to 
establish the site of the block in the biosynthetic 
pathway for this amimo-acjd. 

Two strains of Ps. tabaci (R2 and S8) end one 
strain of Ps. angulaia (02B), kindly supplied by 
Dr. H. E. Heggestad, U.B. Dept. of Agriculture, and 
Dr. A. C. Braun, Rockefeller Institute for Medical 
Research, respectively, were used. All strains were 
grown in a synthetic medium? which waa solidified with 
Noble agar (‘Difco’) whenever a solid medium was 
required. Mutants of Ps. tabaci requiring methionine 
were isolated. following ultra-violet irradiation and 

with penicillm‘. 

None of the methionine-requiring mutants of Pe. 


VoL. 180 


or with the organic precursors (cysteme, 
serine, cystathionine, homocysteine) known to bo 
involved in the biosynthesis of methionine in Macher- 
tchia cols and Neurospora orassa. One mutant was 
pee ien d ae ae 

and methionine in & specific molar ratio. In the 
course of using crystals of the organic precursors of 
methionine as auxKanographic ta on the 
surface of plates seeded with the mutants it was 
noted that all mutanta were strongly inhibited by 
cysteine and homoserine. The two parental strains 
of Ps. tabaci and the one strain of Ps. angulata were 
also inhibited by cysteine and homoserine. 

Crystals of methionine sulphoximine were seeded 
on the centre of plates the surface of which had 
already bean covered with cells of either Ps. tabaot or 
Ps. angulata. Both strains of the former species were 
resistant and one strain of the latter species was 
sensitive, displaying a large zone initially with no 
colonies in the region of the crystals. This response 
appears to be a second criterion for distinguishing 
these species. 

During the investigation of the toxigenicity of the 
methionine-requirmg mutants of Ps. tabact, 1b was 
noted thet almost all mutants were not toxigenic. 
When prototrophic reversions of these mutants, now 
able to grow in the absence of methionine in the 
synthetic medium, were inoculated into leaves, only 
the two tested reversions from one mutant did not 
regain toxigenicity*. These non-toxigenio reversions 
were sensitive to methionine sulphoximine. Bir, 
independently isolated, methionine sulphoximune- 
resistant mutants of Ps. angulata did not produce a 
chlorotic halo in tobacco leaves. Although it has 
been possible to ‘convert’ Ps. tabaci to Ps. angulata, 
it has not yet been demonstrated that Ps. angulata 
can be ‘converted’ to Ps. tabaot. It should be men- 
tioned in this connexion that resistance and sensitivity 
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to methionine sulphoximine in Chlamydomonas 
reinhardi is controlled by & single gene difference’. 

These observations suggest that the biosynthesis 
and, perhaps, utilization of methionme in Ps. tabaot 
may not follow the familiar pattern found in H. col 
and Neurospora, and that one of these species (Ps. 
tabaci and Ps. angulata) may be a variant of the 
other species. 

This investigation was aided by & contract (NR185— 
267) between the Office of Naval Research, Depart- 
ment of the Navy, and the University of Chicago, 
and by a grant from the Dr. Wallace O. and Clara A. 
Abbott Memorial Fund of the University of Chicago. 


No. 4597 


De + of Botany,” 
University of Chicago, 
Chicago 37, 
Illinois 
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Isolation of Intact Liver Cells 


cells by perfusion of liver with caloium-free golutions 
containing chelating agents (such aa eth iami 


on. 
rom investigation of these and other methods, & 
technique has been developed* which permite the 
isolation of cella in high yield in physiological solutions 
without use of enzymes, chelating agents or abnormal 
pH. 

Under ether ansstheaia the inferior vena cava of & 
mouse 18 cut fairly low down and the vessel is clamped 
with a hsmostat just above the point of entry of the 
lef renal vein. The hepatic artery is severed and the 
liver is perfused via the portal vein with 10-15 ml. of 
fluid (see below) at 37° O. using a hypodermio syringe 
(20 mL) and a No. 25 needle. Durmg perfusion the 
pressure is gradually moreased until the blanched liver 
is fally distended. The initial stages of perfusion must 
be accomplished before the heart actually stops beat- 
ing. The liver is quickly removed from the animal and 
transferred to a vessel containing the perfusion fluid 
at 87° C., cut into fairly large pieces with scissors and 
very gently di in about 5 vol. of the perfusion 
fluid at 37° C. using a glass tube and a ‘Polythene’ 
pee constructed as described by Kamphausen and 

rton*. The clearance between the pestle and tube 
is about 0-002—0-004 in. The pestle is operated by 
hand and generally about 20-40 slow up and down 
strokes are sufficient $o the cells. The 
dispersion is filtered through bolting nylon of increas- 
ing mesh. (for example, 5N, 9N, 12N, 17N, 21N and 
25N) to remove strands of connective tissue and 
clumps of oells. Fig. 1 shows that the suspension 
contains very little cell debris or broken calls. For 
many purposes the cells may be used directly in this 
suspension they may be sedimented by low-speed 
centrifuging and washed as desired. 
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Fig. 1. Buspenalon 
solution, as obtained 


of mouse liver cells Isola ted In calelum-free Looke's 
directly 


after (x 140) 


By this means cells have been consistently obtained 
with every perfusing fluid investigated, including 
0-9 per cent (w/v) sodium chloride, calcium-free 
Locke’s solution with and without versene, complete 
Locke’s solution, 0:25-0:35 M sucrose solutions with 
or without 0-001 M magnesium chloride or 0-001 M 
calcium chloride, polyvinyl pyrrolidone—sucrose solu- 
tion, and mouse serum. The most satisfactory 
preparations have been obtained from 7:3 per cent 
(w/v) polyvinyl pyrrolidone—0-25 M sucrose—0 001 M 
magnesium chloride at pH 7-7-4, a medium developed 
for isolation of intact mitochondria’. 

The ease of isolation of cells increases with increas- 
ing ture of perfusion and dispersion up 
to 50° C.; bus normally all work is carried out at 
87° C. 

This method enables conversion of almost the 
entire liver into isolated cells in a relatively short time 
after the death of the animal. With appropriate 
choice of hyperdermic syringe and needle, and with 
adjustment of the perfusion volume, cells may be 
isolated from livers of other animals, including the 
rat, the rabbit and the sheep. 

Numerous studies have been carried out, and are 
continuing, with oells isolated in this manner to 
determine whether they may be regarded as being 
physiologically intact. Evidence haa been sought by 
means of: (1) microacopic examination ; (2) electron 
microscopy of thm sections; and (8) enzymic and 
respiratory studies. If unwashed, the isolated cella 
show a low but definite respiration without added 
gubetrates. ‘This respiration-rate may be largely 
removed by preliminary cell washing, and restored 


tissues. 
obtained as described here have many advantages 
over other types of preparations for studying biologi- 
cal reactions at the cellular level. 
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The details of these and related studies at present 
in progress will be described in further papers to be 
submitted for publication. The photograph (Fig. 1) 
was taken by Mr. E. Matthasi, to whom we wish to. 


express our thanks. 
Mansor V. BRAXBTER 
R. K. MozgroN* 


Department of Biochemistry, 
University of Melbourne. 
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id Extraction with Ethyl Acetate 
of Fluorescein Derivatives from 


Fluorescein isoCyanate-Globulin Conjugates 


Tum technique of staining tissues with 
fluoreascain-conjugated globulin has found wide 
application since ib was introduced by Coons, Creech 
and Jones in 19421. Though Coons and Kaplan’ have 
recently introduced technical improvements the pro- 
cedure remains in part tedious and time-consuming. 
Conjugation between fluorescein tsocyanate and pro- 
tein is effected in a bicarbonate buffer (pH 9-0) in 
the presence of dioxan and acetone’; conjugation, 
however, is never quantitative and the presence of 
free dye in the protein solutions is inevitable. The 
free fluorescein derivatives must be eliminated since, 
when present in tissue sections being viewed with 
the fluorescence merece be ey opes M 
appearance. At present the free fluorescein deriva- 
tives aro removed from conjugates mainly by ex- 


carere ape we agus ^ 

We have found that extraction of fluorescein- 
conjugated antisera with ethyl acetate a$ neutrality 
will remove from the reaction mixture both the free 
fluoreacein derivatives and the acetone and dioxan. 
The following extraction procedure is used m this 
laboratory. 

After the fluorescein tsocyanate and globulin have 
been allowed to react at pH 8-9 for 16 hr. at 0°O 
the solution is extracted with 1 volume of ethyl 
acetate (A. R.) and the emulsion thus formed broken 
by low-speed centrifugation (1,000g for 5 min.). The 
supernatant acetate which contains the acetone and 
dioxan is discarded. The pH of the aqueous layer 
is then lowered to 7-0 (bromthymol blue) by the 
addition of N hydrochloric acid, and this solution 
extracted twice with 2 vol. of ethyl acetate. The 
supernatanta are discarded and the dissolved acetate 
is removed from the aqueous phase $n vacuo with a 
water pump. 

During storage of either dialysed or acotate-ox- 
tracted conjugated sera at — 10°C., there is a slow 
liberation of bound fluorescein derivatives whioh 
should be removed by a single acetate extraction 


before use. 
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Acetate extraction of serum globulin fractions did 
not affect the fixing antibody titre of 
the rabbit and anti-rat-liver and anti-rat-kidney 
used in this laboratory. 

While acetate extraction removes free flucrescein 
derivatives, it may be Necessary, in addition, to 


Voc. 160 


organ preparation! or a fresh particulate tissue 
fraotion*—in order to yield a serum with the required 


specificity. 
J. K. Dmax 
G. L. Apa 
Walter and Eliza Hall Institute, 
Melbourne. 
June 8. 
Pedum. Ped Hed , and Jones, R. N., J. Immenol., 45, 169 


* Coons, 4. H.,and Kaplan, M. XL, J. Beg. Med., 981, 1 (1060). 
* Weller, H., £. Waturf.,11,b, 31 (1956). 


Clearing Action of Lysolecithin 
_ G. R. Westar has recently reported -very 


Tien on brain homogenates'. Analogous 
I with Tysolecithin (and animal venoms) on 
brain brei in physiological saline were 
published in 1942 by Groase and Taubóok?. 

The solubilixing effect of lysolecithin may be 
observed also with suspensions of cholesterol, lecithin, 
oleic acid and particle preparations from liver* and on 
diluted egg yolk*. It may be connected with the 


system’ 
and on tissue thromboplastin’, possibly by disin- 
tegrating biological structures. Completo lysis of 
erythrocyte stroma’ and changes of morphology of 
liver mitochondria! have been shown. 
Lysolecithin has been sometimes thought to be 
involved not only in the normal or pathological turn- 
over of blood oells (for review, see ref. 9) but also 
m pethologi conditions of the central nervous 
system). lyeolecithin, or the phospholipase A 
producing it, is present in the body, ib may be very 
important for permeability and solubilxmg processes 
of all kinds’. Knowledge of the presence of lysole- 
cithin or phospholipase A in normal or pathological 
tissue, however, is very restricted. 


W. NuUMANN 
E. HABERMANN 


of Pharmacology, 
University of Würzburg, 
Germany. 
Oct.17. 
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Isolation of the Bound Form of Nicotinic 
Add i 


Chaudhuri and Kodicek! have shown that almost 
the whole of the nicotinic acid in cereal bran was 
in & bound form. They concentrated this 
Peeocreor" of ninotinio acid from wheat bran consid- 
erably. Chaudhuri’, starting from rice bran in this 
laboratory, concentrated this substance about seventy 
times, following the concentration by the usual 
colorimetric method using p-aminobenxoio acid as the 
coupling reagent’. It has now been possible to isolate 
the bound form of nicotinic acid from rice bran in & 
ine state. This work has been facilitated by 
the observation that the active substance, when sub- 
jected to paper chromatography using phenol-water 
(80 : 20) as the solvent system, gave two ninhydrin- 
sensitive spots, one of which moved with the solvent 
front and produced a blackish-violet colour with 
ninhydrin. I$ also gave an orange colour when 
sprayed with p-aminobenxoio acid after exposure 
to cyanogen bromide vapour according to the method 
of Kodicek and Reddit. The orange colour has been 
shown to be produced by the bound form, and it is 
insoluble in amyl alcohol, which dissolves the colour 
S el DOR En 
i *» A method developed by Des and 
Ghosh* based on this observation has been used to 
follow the concentration of the bound form of nicotinic 
acid in the present work. -~ 
The method of isolation consists of: (1) the ex- 
traction of rico bran with 0-1 N hydrochloric acid ; 


3 volumes of acetone ; 
precipitating the active material from the centrifugate 
with 8 volumes of a mixture of acetone and ether 
(2:1); (4) extracting the ipitate with 65 per 
cent alcohol and precipitating active material 
from the extract with 12 vol. of &oetone-ether (2: 1) 
and repeating this process; (5) drying the precipi- 
tate, dissolving it in the minimum quantity of water, 
fractionating it on a cellulose column by treating the 
column with phenol-water (80:20) when the active 
material forming the brown zone moves with the 
solvent front, and collecting the brown phenol-water 
fraction ; (6) precipitating the active substance from 
the solution with 45 vol. of acetane— 
ether (2:1) in the cold; (7) washing the precipitate 


showed the same composition. 
and activity. The yield is 50-70 mgm. per 100 gm. of 
rico bran. It decomposes above 225°0. It gives a 
blue fluorescence in ultra-violet light, which changes 
to yellowish-green on treatment with alkali, as waa 
observed with their wheet-bran concentrate by 
Ohaudhuri and Kodioek!. Dissolved in 0-1 N hydro- 
chlorio acid, it grves an absorption maximum at 
262 mp. is of the substance gives the followmg 
figures: C, 47-41; H, 6.93; N, 11:05; S, 0-85 per 
cent. Molecular weight, as determined by the 
diffusion technique using a sintered ‘Pyrex’ glass 
orucible fitted with a fritted disk (grade G-3), has 
been found to be of the order of 7,000, which agrees 
fairly well with the theoretical molecular weight 
(7,200) calculated on the assumption that there is one 
molecule of nicotinic acid per molecule of the sub- 
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Fig. 1. Oryntals of the bound form of nicotinio acid. (x 8) 


Preliminary experiments indicate that it is a 
bound with & nicotinic acid moiety. 

In future communications this bound form of 
nicotinic acid, fram which niootinio acid is liberated 
by mild alkali treatment, will be referred to as 
*nigcinogen' for convenience. 

We thank Dr. J. J. Ghosh, Dr. N. C. Ghosh and 
Dr. 8. Ghosh for their kind assistance and also the 
Indian Counsil of Medical Research for financing this 
work. 


stance. 


B. O. Guma 
M. L. Das 


Department of Applied Chemistry, 

University College of Science and Technology, 

: Calcutta. 

July 22. 
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Chromatographic Characterization of 
Soluble Deo: lynucleotides released 
in Mouse Sp by X-irradiation 


IN connexion with & programme of studies oon- 
cerning the biochemical effects of whole-body X-irra- 
diation on the deoxyribonucleic acid—protein complex 
of radio-sensitive tissues of the mouse, we wished to 
explore the nature of the soluble deoxypolynucleo- 
tides released in the spleen after expoeure to tho 
irradiation. ] 

Previously reported evidence! indicates that follow- 
ing whole-body X-irradiation of mice at the LD100 
dose-level (810—850 r.) there occurs a significant rise 
in free ynuoleotide values from a pre-expos- 
ure level of pgm. per spleen to a maximum of 
850 pgm. per spleen (average value) 4-6 hr. post- 
exposure. This um value occurs at the same 

time when the spleen weight is decreas- 
ing and the deoxyribonucleic acid—nucleoprotem’ 
content of the spleen is falling precipitously. These 
deoxypolynuclectides were characterised by their 
solubility in 0-14 M sodium chloride solution (deoxy- 
ribonucleic acid—nucleoprotein is insoluble in 0-14 M 
saline), insolubility in cold 0-2M perchloric acid, 
ultra-violet absorption characteristics, positive Dische 
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hee reaction, and resistance to ribonu- 
08.80. 

Main and Cole’ have characterized calf thymus 
deoxyribonucleic acid by chromatography on calcium 
Phosphate columns prepared by an earlier method 
of Tiselius* and used by him for the chromatography 
of proteins. We have shown that the short-term 
(30 min.) deoxyribonuclease-digestion products of 
deoxyribonucleic acid can be separated from the 
acid on such columns. 

We now report resulte obtained by calcium phos- 
phate column chromatography of the radiation- 
released deoxypolynucleotides. For the present 
studies, the calcium phosphate was prepared by a 
method‘ modified from the above. Dilute aqueous 
salino (0:14.M sodium chloride) extracts were 
ppano from spleens of young udult LAf, mice 

ed 6 hr. after whole-body X-irradıstion, and also 
from non-irradiated mice as previously described’. 
A 100 per cent lethal X-ray dose was employed 
(810—850 r.). 

In & typical experiment the spleens from six irra- 
diated mice were homogenized in & few ml. of saline 
and then diluted to 16 ml The resulting homo- 
genate was centrifuged (5° C.) for 15 min. at 1,800 g. 
The absorbance at 260 mu (4,,,) of the resulting 
supernatant extract was 8-00. The Ay, of a 
corresponding supernatant extract from four spleens 
of non-irradiated mice was 0:60. In an endeavour to 
equalize the amount of material absorbing ab 260 mu 
placed on each column, 4 ml. of the former were 
placed on one column, and 5 ml. of the latter were 
placed on another column. 

Fig. 1A illustrates two elution histograms of the 
resulta derived from such spleen extracts after 
obromatography by continuous linear gradient elution 
with sodium phosphate buffer, pH 6-7. The peaks 
at the start of each chromatographio separation are 
of about equal magnitude and represent low molecular 
weight, that is, perchloric acid-soluble substances, 
presumably purme- and pyrimidine-contaming oom- 
pounds known to be present in these axtracta!. 
Areas appearing between eluant phosphate concen- 
trations of 0-08-0-100 M are of particular interest. 
A broad and characteristic elution band (between 
0-07 and 0-10 M), with a sharp peak at 0-095 M is 
observed with the extract from mradiated mice. By 
contrast, no corresponding peak ooours with the 








ot from non-irradiated mice eluted cajctum te 
sodium phosphate buffer, pH 67 in fractions of 
4:5 mL 4, phy by linear ent elution; B, hrom- 
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spleen extract from non-irradiated mice, and further- 
more the total 200 mu-abeorbanoe of substances 
eluted between 0:07 and 0-10 M is markedly 
lower. 

The results of discontinuous gradient elution 
chromatography of the spleen extracts (Fig. 1B) 
disclose the same general pattern as that obtained by 
continuous linear gradient elution. Ib 1s evident that 
the A,,, of fractions eluted between 0-07 and 0-11 M 
Phosphate buffer from X-irradiated mouse spleen 
extracts is considerably greater than that of oorre- 
sponding eluate fractions from spleen extracte of 
non-irradiated mice. These eluate fractions from 
spleen extracts of X-irradiated mice give a positive 
test for deoxyribonucleic acid by Keck’s method’. 
Further evidence that these 0-07-0-11 M phosphate 
eluants from irradiated spleens are macromolecular 
in nature comes from experimenta’ which show that 
calf thymus deoxyribonucleic acid exhibits simular 
chromatographic patterns on identical calcium phos- 
phate columns. Macromolecular substances of lowe 
molecular weight, for example, bovine serum albumin‘, 
as well as short-term deoxyribonuclease digesta of 
deoxyribonucleic acid’, were found to be eluted at 
lower phosphate concentrations, that ig, 0-04—0-08 M. 
A typical monodeoxyribonuoleotide (deoxyadenylic 
acid) was immediately and completely eluted from & 
column by 0:005 M phosphate buffer. 

It will be of interest to determine the precise 
molecular weighte of these polynucleotides released 
in the spleen following whole-body X-irradiation. 

We are indebted to Marjorie J. Wilkins for her 
technical assistance. This work waa supported, in 
part, by funds provided by the Bureau of Medicine 
and Surgery, U.S. Navy Department. The opinions 
or assertions contained herein are the private ones 
of the authors and are not to be construed as 
official, or reflecting the views of the Department of 
Defense. 


R. K. Marx 
L. J. Corn 
M. E. Erm 
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Liberation of Tyrosine Hydroxyl Groups 
In Urea Solutions of Bovine Serum 
Albumin and Ovalbumin 


Tum process of denaturation of protems is being . 


investigated in thia laboratory by following changes 
ın various properties which depend on the structure 
and the state of aggregation of the protem moleoule!. 
In view of the possible importance of hydrogen- 
bonded tyrosine hydroxyl groups in maintaining the 
native configuration of the protein molecule’ the 
liberation of tyrosine hydroxyl groupe has been 
studied by examining the changes with time in the 
ultra-violet absorption spectra of bovine serum 
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albumin and ovalbumin under different conditions of 
pH, both in the presence and absence of urea. 

The spectrum (above 255 my) of aqueous solutions 
of bovine serum albumin was found to be eaeentially 
indepehdent of pH over the range 4:4-8-0 in the 
absence of urea. However, when the pH was adjusted 
to lees than 4-4, the absorption peak at 279 mp 
shifted insbanbeneously to lower wave-lengths and the 
spectrum more closely resembled that of free tyrosine. 
At pH 3-2 the peak had shifted to 277 mp. No 
further ghifü in the peak occurred on decreasing the 
pH below 8. Differential absorption spectra were 
obtained by comparmg the of the protein 
at pH values below 4-8 with that of the protein -in 
neutral solution. At any given pH below 4-8 the 
difference in optical density was found to be greatest 
at 287-288 my. The difference at 287 mp reached a 
maximum near pH 2-6. No further change occurred 
on decreasing the pH below 2-6 until pH 1:0 was 
reached, when there was some decrease in tbis differ- 
ence in optical density. These changes in the spec- 
trum are almost entirely due to changes m the 
environment of the tyrosine hydroxyl groups**. The 
change in optical density at 287 mp closely parallels 
the increase in viscosity of bovine serum albumin at 
low pH reported by Tanford et al.*. 

, On exposure of native bovine serum albumin to 
urea ab concentrations above 2 M, over the pH range 
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4-9, an instantaneous shift of the absorption maxi- _ 


mum towards 277 mp occurred. Fe ecu iege 
resembled that of the protein in acid solutions below 
pH 3. Likewise differential spectra obtained by 
comparing the spectrum of the protein in uree 
solution with that of the native protein at neutral 
pH showed a maximum difference at 287-288 mu. 

Unlike bovine serum, albumin, ovalbumin showed 
no change in the 280 mp band over the pH-range 
2-0-9-0 in the absence of urea. On exposure of 
ovalbumin to urea at concentrations greater than 
4M,ab mic effect was observed. The extent 
of this varied with the pH, urea concentration 
and time of exposure to urea. The greatest shift 
observed was obtained by exposing the protein to 9 M 
urea at pH 3-1. The ion peak under these 
conditions was shifted from 280 my for the native 
protein to 277 my for the denatured protein. Exam- 
ination of differential spectra showed that the 
maximum difference in optical density oocurred at 
288 mu. These spectral changes were very strongly 
dependent on the urea concentration. 

The rate of liberation of the tyrosine hydroxyl 
groups in urea solutions of ovalbumm at pH 5-8 and 
7-8 was studied by examining the rate of change of 
optical density at 288 mp. At both pH values 
the rate has apparent first-order dependence. 
This observation may be compared with Harring- 
*on's studies? on the acid-base titration curve of 
ovalbumin in the presence of guanidine hydro- 
chloride. 

The rate of liberation of tyrosine hydroxyl groups 
in urea solutions of ovalbumin was a minimum near 
pH 8. This observation agrees with the findmg of 
Simpson and Kauzmann® that ovalbumin has ite 
maximum stebility towards urea denaturation m the 
pH-range 7-9. \ 

A comparison has also been made of the rate of 
liberation of tyrosme hydroxyl groupe with the rate 
of change of other properties such as optical rotetion. 
This and the present work will be published in 
detail elsewhere. 
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One of us (H. MoK.) is grateful to Dr. A. G. Ogston 
and Prof. W. J. Kauzmann for helpful discussion 
during the course of this work. i 
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Determination of Chlorogenic Acid 


BnorrA AND NuiBsHB! found that o-dihydroxy- 
phenolic compounds such as chlorogenic acid and 
caffeic acid could be oxidized quantitatively with an 
alkaline hypoiodate solution, and used this method 
for the determination of these acids in coffee. They 
found that for every mole of chlorogenic or caffeic 
acid, 10 gm.-atoms of iodine were required for com- 
plete oxidation and that the oxidation involved the 
aromatic ring only without affecting the aide chain, 
This method has recently been used by Wilkinson. 
Phillips and Baoot* for the determination of chloro- 
genio acid m flue-cured tobacco. In thar method the 
polyphenols were precipitated from an aqueous 
extract of tobacco with neutral lead acetate solution. 
The precipitate of lead salts was then washed with 
water to remove sugars, suspended in water and 
decomposed with hydrogen sulphide.  Caffeio acid 
was removed by extraction with ether and chlorogenic 
acid estimated in the resulting solution by the above 
method!. This solution may, however, contain other 
substances which possess o-dihydroxyphenolic groups, | 
such as rutin®*, isoquercitrins* and quercetin’. 
Wilkinson e£ al.* state without any proof that rutin 
did not interfere to any appreciable extent. Since 
these authors used their resulta for drawing oonolu- 
sions about the quality of flue-cured tobacco, it was 
decided to investigate the action of alkaline hypo- 
iodate on pure polyphenols which contained o-dihy- 
droxyphenolic groups. 

Ohlorogenio and caffeic acids were recrystallized 
twice from water containmg a trace of hydrochloric 
acid’, and rutin, quercitrm and quercetin crystallized 
three times from aqueous ethanol (charcoal). After 

ization the polyphenols were dried at 
100° C./15 mm. for 6 hr. 

Solutions containing 0-2 gm. of the appropriate 
polyphenol in 100 ml. of water were prepared. (In 
the case of the flavonols 1 mL of a 2 N sodium 
hydroxide solution was added.) 5 ml. of the poly- 
phenol solution, 10 ml. of 0-05 N iodine solution and 
10 drops of 2N sodium hydroxide solution were 
Placed in a flask and the solutions well mixed. The 
flask was then stoppered and the reaction mixture 
allowed to stand in the dark for one hour. After 
acidification with 2 N sulphuric acid the liberated 
iodme was titrated with 0-05 N sodium thiosulphate 
solution using starch as indicator. Duplicate determ- 
inations and blanks were carried out at the same 








ME Polyphenol 
at a i acid (3-o&ffeoyl quinio acid) 


queroetin-$-rhafnnogineoside) 


mu ES 











time and the amount of iodine consumed in the 
reaction found. No further increase in the amount 
of iodine consumed was found on allowing the reaction 
mixture to stand for two or three hours. The results 
are given in Table 1. 

These results show that rutin and related com- 
pounds will interfere with the alkaline hypoiodate 
determination of chlorogenic acid. Not much work 
has been carried out on the estimation of flavonols in 
tobacco, bub Turner’ obtained a value of about 1 per 
cent for the amount of rutin in flue-cured tobacco. 
The amount of rutin present will vary from sample to 
sample, but taking this as an average value the error 
introduced in the chlorogenic acid content due to 
rutin alone is conmdsrable. Is would appear that a 
method for the determmation of chlorogenic acid in 
tobacco would have to be based on the quantitative 
removal of other polyphenols, probably by paper 
chromatography and along the Imes suggbeted by 
Paech and Ruckenbrod?. 

It is hoped to report other related work on this 
porum more comprehensively at a later date. 

are due to the Directors of the Imperial 
Tobacco Company (of Great Britain and Ireland), 
Ltd., for permission to publish this communication. 
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Determination of Papaverine and 
Narcotine by using Ammonium Reineckate 


Muruops of analysis of opium! and major opium 
alkaloids are required in determining the place of 
origin in those areas of the world where illiorb 
trafüo in opium arises. The Economic and Social 
Council of the United Nations in 1949 authorized 
research into devising chemical methods of identifying 
opium and invited member governments to participate 
in such & programme. Under this International 
Narootios Research programme, Oanada offered to 
train scientists from governments of other countries. 
This note is & publication of research resulte obtamed 
, by a U.N.T.A.A. fellow (L.K. T.) under this pro- 
' gramme! and reports a new method of separating 
pepeverme and narcotme. 
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Anneler’ proposed the only satisfactory quantita- 
tive method of analysis of papaverine and na&rootine, 
which are well known for their chemical similarities. 
The extractability of papaverine and narcotine from 
aqueous buffer solution of acetate was found to be 
similar which indicates the futility of attemptmg to 
seperate this pair of alkaloids by ordinary oounter- 
current methods. Narcotine contains a lactone ring 
as shown in formula 4 compared with papaverine in 
formula B. 


"Tg 
ns 
CH, 
X 
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Anneler’s method is based on the splitting of the 
lactone ring by strong alcoholic potash followed by 
extraction of papeverine with chloroform from this 
alkalme solution. The narootine 1s then recovered 
after ring closure using strong hydrochloric acid and 
subsequent extraction with benzene from an alkaline 
solution. Fulton‘ has employed this method in a 
unified analysis of opium for morphine, codeine, 
thebaine, papaverine and narootino. In a recent 


` study of this method low recoveries varying from 


80 to 85 per cent were obtained from experimenta on 
opium and on pure narcotine and on mixtures of 

It had been observed, in our search for a general 
method for the debermination of organic bases, that 
narcotine m the presence of chloroform and aqueous 
acid solution of ammonium reineckate does not give 
& precipitate, whereas papaverine does. It was 
observed that the chloroform layer ın that mixture 
was red-coloured. Subsequent quantitative determ- 
nations of mixtures of pure papaverine and nar- 
cotinse, and opium showed quantitative recoveries of 
these alkaloids. The recoveries of pure drugs from 
mixtures are shown in Table 1, and from opium in 
Table 2. Procedure: A chloroform solution of 


Table 1. RECOVERIES OF NAROOTING AND PAPAYXRIWR FROM MIXTURES 
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pepeverine and narcotine was shaken with JN/10 
hydrochloric acid and ammonium reineckate solution 
(2 per cent) for about 4 hr., using & mechanical shaker. 
Filtration through a fritted glass filter (medium 
porosity) yields papaverine reineckate on the filter 
ped, which is afterwards determined colorimetrically 
at 525 mp, and a filtrate containing the narcotine. 
The red-coloured chloroform from the filtraté is 
separated from the aqueous layer and shaken with 
aqueous gilver nitrate (1 per cant). The clear chloro- 
form layer 18 separated and evaporated, yielding 
colourless crystals of narootine (even from opium) 
which are determined by non-aqueous titration using 
perchloric acid in acetic acid and crystal violet as an 
indicator. 
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ard Periods in Po 
Origin of Low-Angle X-ray Scattering 

Mosr crystalline polymers exhibit discontinuous 

X-ray diffraction effecta at small angles indicative of 
a structural discontinuity of about 100 A., which 
appears to be a basic feature of these materials’. In 
spite of much research in this fleld, there is no fully 
satisfactory explanation of this phenomenon. In our 
present work ee O of interpreta- 
tion has presented iteelf. 

The linear polyethylene ‘Marlex 50’ was crystallized 
by cooling a hot solution in xylene. Plate-like 
crystals were obtained with habits ing between 
that of regular lozenges and dendrites'®. The 
Miiinémt parié were about J00 A. think: uioldeaig 
taking place by & stepwise accretion of new layers of 
the same thickness resulting in spiral pyr&midst. 
The c-axes (molecular chains) were found to be 

icular to the surface of the plates. It was 
concluded in ref. 2 that the molecules must fold 
sharply back on themselves to be accommodated in 
the layers. Accordingly, the thickness of the first 
layer and that of successive steps would correspond 
to the distance between successive folds along the 
molecule. A regular stacking of such layers is 
expected to give & diffraction effect at small angles. 
This assumption was tested. 

At first a 1 per cent solution of ‘Marlex’ was 
crystallized at 68° O. By filtering, a crumbling 
porous tablet was obtained. The wide-angle K-ray 
pattern revealed that this material was randomly 
oriented and fully (or at least very nearly) crystalline. 
At low anglea the pattern consisted of at least four 
Tings which were identified as the first four orders 
produced by a periodicity of 120A. These results 
show: (a) We have real Bragg reflexions, a point 
often debated in the past because of the absence of 
higher orders in earlier experimenta. (b) The effect is 
not produced by an alternation of amorphous and 
crystalline regions as usually envisaged. (c) The 
magnitude of the periodicity corresponds to that of 
the thickness of the layers and steps visible under 
the electron microscope”. 
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In another preparation the same polymer was 
arystallized from a 0-01 per cant solution at 68° C. 
The crystals were plate-like, similar to Fig. 4 in ref. 2. 
On slow filtering they formed a compact film. Wide- 
angle X-ray patterns showed that the film as a 
whole was oriented, with the c-axes perpendicular 
to the plane of the film. Thus the plane of the 
crystal plates must be parallel to the film surface. 
This evidently resulta from the crystals sedimenting 
horizontally. The low-angle pattern again revealed 
a periodicity of 120 A.  Onoe agam four orders 
were distinguishable. These reflexions were in arce, 
corresponding to planes parallel to the surface of the 
film. (This is in close analogy with paraffins.) 

In view of this agreement both in magnitude and 
orientation it can be stated that the discontinuous 
low-angle scattering effecta are produced by the layer 
structure within the single orystals. The latter is 
interpreted by us as resulting from the regularity of 
chain folding*, and accordingly the low-angle diffrac- 
tion would record the periodicity of the folding. 
This implies that the unit cell as usually defined by 
the chemical repeat period is only a subcell, the 
real unit cell extending over the full length of the 
fold. : 

Strong continuous diffraction was also present 
within the first discontinuous maximum. In the 
second type of specimen this had the same direction 
of orientation as the discontinuous diffraction, but 
with a still more sharply defined orientation than the 
latter. This continuous scatter is likely to be due to 
the individual crystals themselves, the whole stack of 
layers scattering incoherently. The better orientation 
is possibly due to the fact that the crystals themselves 
always lie flat while the top layers within them can 
be rolled up*. 

ta were also carried out on two types 
of samples which reflect the orientation within the 
spherulites. One of these was extruded polythylens 
Possessing the ‘row structure’, the other waa nylon 
6,6 solidified while flowing out from an extruder’. In 
the first sample the direction perpendicular to the 
extrusion corresponds to that along the radius of & 
Spherulite*; in the nylon sample it is the direction 
along the extrusion which corresponds to the spheru- 
lite radius’. In both cases the usual, but strong, 
discrete low-angle scatter was equatorial with respect 
to the spherulite radius as identified above. (This 
same conclusion was reached by Point* with another 
type of specimen.) Thus when aingle crystals 
aggregate into spherulites the original layering must 
become parallel to the radius of the spherulite. This 
is consistent with the picture of the fibrillar units 
responsible for spherulite formation’ being built of 
curled-up single crystals*. 

In its present form our explanation does not 
directly account for the discontinuous low-angle 
X-ray scattering in drawn polymers. As the corre- 

spacings are of the same magnitude as in 
the uhdrawn samples one would expect the same 
structural feature to be responsible for rb. It 18 
posmble that a small proportion of the original 
crystals turn with their o-axes in the draw direction 
without an unfolding of the chains. (This appears to 
be supported by the big reduction in the scattering 
ity on drawing; unpublished experiments.) 
Another possibility is that the location of the 
fold is preserved when the molecules are drawn 
out in & way which cannot be specified at the 
moment. 


1290 


Our thanks are due to Prof. F. C. Frank for many 
helpful discussions. 
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Membrane Currents in Clamped Vertebrate 
Nerve 


- PLACING nerve membrane in the feed-back arm of 
an operational amplifier allows one to see what 
current is needed to make the membrane follow a 
change in voltage across it. Such & measure, termed 
‘voltage clamp’, has been used for the giant axon 
of the squid by Hodgkin and Hurley’. Their ex- 
haustive study showed several specific non-linear ionio 
conductances the behaviour of which accounted for 
the properties of the excited membrane. Whether 
all irritable tissues show qualitatively the same 
ttern and use the same ions is yet unknown, ginoe 

and Huxley’s easay has been unique. We 


have now succeeded in devising voltage clamps for: 


both the node of Ranvier and the oell body. 

The first experiments were done with single, 
isolated motor-nerve fibres of Rana pipiens in spring- 
time and at room temperature. These fibres were 
dissected from sciatic-gastrocnemius preparations 
following the method described by Tasaki*® and 
Btümpfli*. The isolated node was laid across a window 
out in & l-mm. (outside diameter) polyethylene tube 
through which flowed Ringer solution. The tube was 
separated by air gaps from giaes alps on which lay 
the two adjacent nodes, N, and N, bathed in 
artificial intracellular fluid and even oub open to 
reduce the impedance of the path to the interior of 
the middle node N,. External shunts along the inter- 
nodes were minimized by first bathing the preparation 
in isotonic sucrose and then playing & gentle air jet 
on the internodes after the gaps were made. A block 
diagram. of both the mechanical and electrical systems 
is shown in Fig. 1. Our amplifiers were direct-coupled 
to the preparation through head stages emitting a 
‘current of leas than 10-1 amp. and showing an ım- 
pedance to earth better than 10% ohms for direct 
current, and droppmg to 10° ohms at 10 ko./s. 
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Fig. 2 


It seams that the monophasic action potentials 
which oan be recorded from isolated nodes are of 
two sorts, one showing & smooth fall-away from the 
peak, the other a marked downward inflexion some- 
where m the falling phase. This mflemon oan ooour 
Ree tad late to give & trapezoidal appearance to 

Vif iq very like that seen in records from hears 
muse At present, we feel that these two shapes 
are connected with two differant patterns of current 
flow under the voltage clamp. In the first case (Fig. 2) 
there is & spike, 2A, EEE by m ceo ail 
nearly exponential fall of potential away from the 
peak. With a sudden depolarization of the magnitude 
shown in 2B (inverted during olampmg by the feed. 
back) we see the current transient, 20. This appears 
to be a pulse of active inward flow of current which 
is turned off fairly sharply. The rapid decay of this 
inward current is to the base-line, indicating that 
little if any flow is required thereafter to keep the. 
membrane at the new potential There is not the 
slightest sign of an actrve outward current correspond- 
ee ee ee eee Such 
behaviour, true all levels of depolarization in this 
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possibly injured node, holds also for depolarization 
up to 20 mV. in nodes of the following sort. 

In the second case (Hig. 8) the spike, 84, shows a 
clear doubly inflected decline from the peak. The 
membrane ‘was clamped to a family of voltage 
steps, oathodal in 8B, anodal in 80 and cathodal again 
in 8D. The maximum steps were the same for both 
polarities. Here, during cathodal clamps at increasing 
levels of depolarization, all superimposed to show the 
trend rather than iflo quantitative relations, an 
active initial in current changes rapidly into an 
active outward current, and the whole configuration 
resembles gromly that recorded from the squid axon 
save for the time-scale. Inward ourrent reversals 
occur during large enough voltage steps, as is shown 
in the top record of 3B. . 

These resulta have been submutted prior to a longer 
study not only to show the feasibility of & voltage 
clamp on nodes but also to indicate at least two 
sorts of behaviour in isolated nodes. 

This work was supported in part by the U.8. Army 
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Telephone Laboratories Incorporated, and the 
National Science Foundation. 
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Paramyosin Elements in Lamellibranch 
Muscles 


IN a recent communication! it was reported that 
the ribbon-shaped filaments of in, isolated 
from the smooth-muscle fibres of mollusce, closely 
resemble in ther submicroscopic structure the 
‘orystals’ of a tropomyosin which is present in these 
muscles in very large amounts. This implies that 
paramyoein ribbons contain tropomyosin, that ther 
fine structure is due to their content of this protein, 
and that ‘paramyosin’, which until now has been 
defined only in structural termg^', may in fact be 
identical with tropomyosin. 

These suggestions raise several important questions, 
one of which concerns the function of the tropo- 
myosina which occur not only in smooth molluscan 
muscles but algo in all the other main types of 
muscles. In the molluscan muscles, however, one 
of the tropomyosins is present in- exceptionally large 
quantities. As it happens, very little 1s known about 
these muscles. For example, the location of the 
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paramyosin ribbons and the general structure of the 
muscle fibres have not yet been described ; nor is it 
known where the actomyoain’ 1s situated. Olearly 
such information is needed before one can consider 
a possible mechanism of contraction. As a beginning 
we give here a preliminary account of studies on 
(a) the structure of the muscle fibres and (b) the 
location of the water-msoluble tropomyosin. We 
have used the white parte of the adductor muscles 
of the following lamellibranch mollusca: Mytilus 
edulis, Ostrea edulis, Gryphasa angulata, Pinna nobilis 

Mechanical disintegration of the muscles releases 
peramyosin elements in the shape of long flat ribbons, 
and at first sight it is dificult to see how these fit 
into the intact fibre, for it is known that in a trans- 
verse section through a muscle all the filaments are 
approximately circular in shape. But further work 
on sectioned fibres has now shown that all their fila- 
ments have a complex and variable banded structure 
which can be related to that of the isolated paramyosin 
ribbons, and that the muscles contain no other 
elements from which paramyosin mbbons might 
be derived. Moreover, in accurate transverse 
sections many of the filamenta show a series of 
regularly spaced parallel lines, and this suggesta 
that they sre made up of ribbon-shaped ‘sub- 
filaments’ stacked with their surfaces apposed. 
We conclude that in the intact muscle oain 
is located in filaments in the fibres, and thas all the 
filaments contain paramyoein. 

Between the filaments in the sectioned fibres there 
is only & relatively small quantity of material, and 
this does not seem to be arranged in any organized 
manner. The material has the appearance of irregu- 
larly shaped strands which lie approximately parallel 
to the fibre axis. ‘Existing methods for extracting 
structural proteins from these muscles remove both 
actomyosin and tropomyoam"’. Therefore it is not 
feasible to study the location of either protein by 
examining extracted muscle fibres. The quantities 
of these ins are not accurately known either, 
but there appears to be more tropomyosin than acto- 
myosin’. Thus ıb is quite possible that actomyosm 
is located between, rather than within, the filaments. 
This point cannot be clarified by examination of 
actomyosin precipitates as these are amorphous’. 
myosin ribbons and ‘crystals’ of water-insoluble 
tropomyosin naturally suggesta that thjs protein is 
located in the filaments; and its quantity"’ is too 
great for all or most of it to he outside them. There- 
fore it was surprising to observe in two different 
types of experiments that wolated peramyoein fila- 
ments do not dissolve in hypertonic potessium 
chloride solutions at neutral pH, thas is, in solutions 
which efficiently extract tropomyosin from the 
muscle)’. The isolated filaments, which are visible 
in a phase-contrast microscope, do not appear to 
dissolve when the preparation under the microscope 
is irrigated with potasmum chloride solutions (of any 
concentration) at pH 7-0 or 7-4 (phosphate buffer). 
Similarly, filaments are still visible in their usual 
abundance m the reaidue of & muscle brei which has 
been extracted several tumeg, or even left overnight 
in a hypertonic potassrum chloride solution. In the 
eleotron microscope, banded ribbons with an axial 
period of 145 A. can still be found. In many of these 
expermnents it was confirmed that normal quantities 
of protein had been extracted from the brei and that 


- Weber's 
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typioal' Loona putes" were precipitated 
from the extract. 

These experiments did not exclude the possibility 
that material ia removed from the paramyosin 
ribbons; the results demonstrate only that the 
ribbons are not destroyed during the usual procedure 
for the exttaction of tropomyosin. ` 

In other experimenía ıb was found that an alkaline 
‘(or acid) potassium chloride solution, for example, 
solution (i 0-7, pH 9- -1), rapidly and oom- 
After 
tropomyosin had been extracted thoroughly from 
the muscle brei at neutral pH, a further protein, 
fraction -was rerhoved with Weber’s solution, and 
this second fraction was found to be precipitated at 
about y 0- -15 in the form of needle-shaped ‘orystala’. 
Dr. H. E. Huxley examined theese ‘crystals’ and found 
that they have the samo structure as those of water- 


‘insoluble tropomyosin. 


All these ta indicate that some tropo- 
myoan oen be left behind in the paramyosin ribbons 
when the musdle is extracted with neutral hypertonic 
Potassium chloride solutions. The resulta therefore 

i` our original suggestion that water 
insoluble tropomyosin 1s located in the paramyoein 
ribbons of lamellibranch smooth muscles. Structural 
evidence indicates that the mbbons are sub-unite of 
the filaments in the intact fibre. It now remams to 
be shown if these filaments also contain actomyosin, 
and if tropomyosin is involved in the contractile 
mechanism. A full account of the structure of these 
muscles will be published elsewhere. 

One of us (J. L.) acknowledges the financial support 
of the Nuffield Foundation. We are very grateful to 
Dr. K. Bailey and Dr. H. E. Huxley for many useful 
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An Unsuspected Factor which influences 
Consumption of Alcohol by Rats 

A FEW years ago a study was made in this Depart- 
men? of the role of alcohol in the production of fatty 
livers &nd' cirrhosis! in rata. The conclusion was 
drawn tbat the hepetotoxic effect of long-continued 
consumption of non-intoxicatmg amounta of ethanol 
was negligible under the experimental conditions. 
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Beveral repetitions and extensions of the work, which: 
we hope to report elsewhere in the near ‘future, have 
confirmed the conclusion. In the course of attempts” 
to overcome a technical weakness in the earlier study, 
namely, soms, uncertainty as to the exact amount of 
dilute alcohol consumed daily by the rats, & device 
was developed by one ef us tbat permits accurate 
Measurements of the liquid drunk by the animals. 
This so-called ‘Gillespie drinking fountain’, which has 
now been 1n use in our rat-colony for about five yeara, 
catches any spillage and reduces loases by evaporation 
to a small known amount (about 300 mgm. or lees 
per day). 


consumption of water and dilute aloohol (15 per cant 
viv) by 25 raia when offered a choice. Most of the 
rate drank water almost exclusively. A few, however, 
seemed to show a marked preference for alcohol. A 
few rata drank some from each fountam. These 
observations seemed of interest in view of the nutri- 
tional or genotype explanations for alooholiam 
proposed by Mardones e£ al.“ and by Williams and 
his oolleaguea*;*. Deficiencies in tbe ration : 
unlikely to be the cause of the ‘alcoholism’ of these 
rata since the diet was as ‘complete’ as we could make 
it. Hence & genotype defect, or ‘inborn error of 
metabolism’, seemed a possible explanation. 

Suddenly, most of the ‘alcoholic’ rata became 
‘teetotallers’ and some of the others began to consume 
considerable alcohol. This result was so surprising 
that it was at first considered probably to be due to 
&n error in recording. When it was repeatedly 
observed, however, and its reality proved by analyms 
of the liquids in the fountains, another explanation 
had to be sought. The mystery was solved when it 
was noticed that the relative positions of the food- 
dish, water-fountain and aloohol-fountai controlled, 
tbo an astonishing degree, the drinking pattern of 
some of the rata. Seren of the dispensers 
were therefore varied iberately over an 82-day 
Period and the consumption of food, water, aloohol 
and total calories was noted daily. . Only five rata 
were uninfluenoed by the arrangement of the foun- 
tains. "Thus in the case of 20 rata oub of the 25, 
position of the fountains seemed to affect and in a 
few cases to control the ‘preference’. Two of the 
rats actually did appear to like aloohol; they drank 
moderate amounts of 15 regardless of the arrangement 
of the fountains. Nine animals seemed rather 
definitely to prefer water. 

The amount of dilute alcohol consumed per day 
never exceeded 21 ml. and for any one rat did not 
average more than 7-5 ml. per day. However, with ' 
one arrangement an average value as high as 16-7 ml. 
was attained. The same rat with other arrangements 
averaged 13-5, 1-7 and 0-6 ml./day, respectively. 
The amount of energy supplied by alcohol never on 
any day exceeded 28 per cent of the total calorie 
intake and usually was leas than 20 per cent. The 
rate never & stuporous. The average daily . 
intake of total calories tended to remain relatively 
constant. When alcohol was consumed the food 
intake usually fell 

We cannot present a fully satisfactory explanation 
for the mfluence of the position of the fountain on the 
intake of aloohol ; but we have noticed two facta 
that may be t. Most of the rate lift the 
automatic-cloaing lids of the fountains with one paw 
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‘and use it to hold the lid up while drinking. Many ` 
rats also show a preference for the drinking fountain 
~ that ia ın an uncrowded lopation. « 

Poenbly our. colleagues interested .in animal 
psychology and behaviour might suggest. that these 
observations raise the question of right- or left-pawed 
preference in rata. Perhaps many of the animals 
prefer to drmk in comfort. The fact remains that 
neither dietary. deficiency nor ‘genotype’ was con- 
cerned in moet of the cases of ‘alcoholism’ observed 
in the twenty-five .rata given & choice of dilute 
alcohol or tep-water to drmk, since the ‘disease’ was 
‘cured’ by changing the positions of the fountains. 

This communication 1s to provide a warning that 
the size and shape of cage and the arrangement of 
self-selection dispensers may exert & strong influence 
on the apparent ‘preference’ of rata. Details of 

` the work will be published shortly. 
R. J. G. Grzrssrma 
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The Quadratic Relation in Differential 
Growth 


Ir was shown! that the growth in width of the 
abdomen of the female pea arab, Pinnotheres pisum, 
did not show simple allometry*, but a continuously 
variable allometric relation, relative to carapace 
width. For purely empirical purposes & general 
polynomial relation was fitted to the two measure- 
ments’, but the quadratic proved a very good ‘fit’ 
and it was later pointed out (Reeve, E. C. R., personal 
communication) that no appreciable improvement was 
effected by fittmg higher powers of the polynomial. 
It is-poesible, therefore, that the relation between 
&bdomen-width (y) aad carapace-width (zy) may be 
defined, not only adequately but also significantly, 
“by the ample equation y=a+bz-+cx', where a, b, o 
are constantas for any particular abdominal segment, 
and are parameters for the abdomen as & whole’. 

It seems worth considering possible implications of 
this relation, should it prove to have more than 
empirical . The second differential of y 
with respect to v is & constant: d*y/dz*=—2c, which 
implies a constant -differential acceleration of growth 
between the two.measurements. Ab first glance this 
might seem to have little biological meaning, but 
supposing that the rate of protein synthesis, and 
therefore of growth, should be related to the amount 
of & oritioal growth-promotor or eae 
the cell, for example, possibly pentose n acid‘, 
then the acceleration of growth should be related to 
the rate (velocity) of synthesis of this , and 
therefore a constant differential acceleration of the 
two measurements oould be due to a constant 
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differential pebtern of yiii of pentose nuclero 
acid. in the body. This would apply equally if the 
two aocelerations are negative, as in fact-they usually 
here a constant differential pattern 
of depletion óf pentose nucleic acid, by dilution, 
exhaustion, eto., ia visualized. 

Polynomial relations have already been advocated 
from time to time.’ A logical merit of such a relation 
in differential is that it could be valid both 
for y and for the constituent parta of y, unlike the 
ample allometry relation and many others. Also, 
the second differential implies that reciprocally it 
would be equally valid to express v as a qusdratio 
in y. Tt has been shown further^* that a simple 
quadratic is technically useful, permitting various 
integrative algebraical exercises, aimed at defining 
shape and form as continuous functions of space and 
time. Other potentialities of the relation need not 
be considered here. Other examples of contmuously 
variable allometry have been recorded and both these 
and other examples of differential growth might 
usefully be tested for a quadratio relation. Where 
two compared measurements are of different orders 
of dimension, & more complex relation would be 
expected and it is important to reduce them to the 
same dimensional order before testing for the quad- 
retio (or any other) relation. 

The limitations and dangers of the mathematical 
approach to growth are appreciated, but on the other 
hand no possibly fruitful relation can be neglected. 
Mathematical approaches have never failed to 
stimulate interest and further work. 

A. E. NEEDHAM 

Dept. of Zoology and Comparative 

Anatomy, 
University Museum, 

Oxford. 

Aug. 7. 
Biber G., and Needham, A. H., Proe. Zool. Soc., A, 108, 530 
* Huxley, J. 8., Needham, J., and Lerner, I. M., Nature, 148, 225 
* Needham, A. H, Proc. Roy. Sos , B, 137, 115 (1960). 
1 Fowden, L., Now Biol., 33, 65 (1967). 
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Production of Sclerotic. Granules by 
Streptomyces sp. 

TRIBUMALAGOHAR! has proposed a new genus Ohasnia 
of the order Actinomycetales in honour of Prof. 
E. B. Chain, of the Istituto Superiore Sanità, Rome. 
The chief character of the genus is the 
formation of sclerotic granules, 16-75. in diameter, 
on glucose peptone medium. C. antibiotica, the only 
species described py him, has a branching non-septate 
myceluum without true aerial myoelrum and spores. 

Belerotio granules were observed in a strain of 
Streptomwyjoes griseus isolated from soil at Lethbridge, 
Alberta, Canada, during my investigations on an 
anti-fungal antibiotic produced by this organism. 
These granules developed abundantly on trypticase 
soy agar (Baltimore Biological Laboratory, Baltimore, 
Maryland) when the organism was streaked on the 
plates and incubated at 25° and 37° O. for 36 hr. 
On this medium no aerial mycelium and spores are 
produced. In granule formation a hyphs thickens 
and other hyphæ start surrounding it, resulting in the 
development of a brownisb-green mass of sclerotic 
tissue which eventually becomes black. In the early 
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ede eis diode diss cano 
around the aclerotic granule but anise sheath 

and it appears as if the sclerotic mass is 
surrounded by a sheath of black radiating hyphe. 
Some of theese sclerotic granules coalesce in pairs, and 
sometimes in threes, producing a big granule up to 75h 
in diameter. The small isolated granules range in 
diameter from 12 to 45u. 

Bolerotio granules were also produced on trypticase 
soy agar plates streaked with S. 1 Bbrain 
A.T.C.C. No. 101387 and incubated for 72 hr. at 
25° O. The granules in this case were morphologi- 

different from those of the strain isolated from 
Lethbridge soil aa they were more or leas circular. 
"No aolerotio granules were produced by S. aniibioisous 
A.T.O.C. 8663, S. lavendulas A.T.O.C. No. 8664, 
S. scabies St. Oatharmes No. VI-3a—3 obtained from 
the sius d Division, Science Service, Canada 
Department of Agriculture, Ottawa, Ontario, and 
S. venesuelas obtained from the Prairie Regional 
Laboratory, Saskatoon, Saskatchewan. Aerial myoe- 
lum with spores but without sclerotic granules was 
produced when the S. griseus strain isolated from 
Lethbridge soil was grown on glucose peptone 
medium, potato dextrose agar, ‘Bacto Tryptone’ 
glucose agar and ‘Bacto Sabouraud’ maltose agar. 
On ‘Bacto Endo’ agar and ‘Bacto’ nutritive oaseinate 
agar neither aerial mycelium with spores nor sclerotic 


gran 
S. griseus A.T.0.0. No. 10137 and the one isolated 
from Lethbridge soil were streaked on media oon- 
taining trypticase and phyton (components of &ryp&- 
case soy agar) y no granules were produced. 
This indicates that, ab least with these two strams, 
both the constituents should be present in the sams 
medium for the production af sclerotic granules. 

In the light of these investigations it will be seen 
that the production of sclerotic granules can ooour in 
strains of Streptomyces greets and that there is no 
justification for creating the new genus Ohainia on 
the besis of the production of these structures. 

I am grateful to Dr. M. W. Cormack, offloer-in- 
charge, Plant Pathology Section, Saience Service 
Laboratory, Canada Department of Agriculture, 
Lethbridge, Alberta, and Dr. W. C. Broadfoot, chief, 
Saience Service Laboratory, Canada Department of 
Agriculture, Lethbridge, Alberta, for kind suggestions. 

M. L. Garrani* 


Plant Pathol Section, 
Science Service Laboratory, 
Canada Department of Agriculture, 


Lethbridge, Alberta, Oanada. 


* Post-dootoarate Fellow of the Canada Department of culturo 
in eo-operatian with the National Research Oouneil Uf Oana, 
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‘Sarcocystis sp. in the Red-legged Partridge, 
Alectoris rufa, and the Pheasant, Phasianus 
colchicus 


` A RHD-LHGGHD partridge, Alectoris rufa, was sent 
to this laboratory from Norfolk for post-mortem 
exammation. It was an old cook which had died of 
a heavy infestation of Syngamus trachea, but it was 
also parasitized with a species of Sarcooysits. 

The main sites of infection were the superficial 
pectoral muscles, which were obviously streaky, 
dehydrated and aerated. The structure of the 
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individual muscle fibres had broken down, and many 
cysts could be seen under low magnification. They 
were oval and measured 100-1654 x 60-110p, with 
a laminated wall, and contained large numbers of 
crescent-shaped spores, some of which were degenera- 
ting. 

Erickson! records species of Sarcocystss (Sporoxoa ; 
Sarcosporidia) from eight orders of birds. The only 
galingoeous host is the domestic fowl, from which 
v. Ratz (1008) recorded S. horvath4 in Hungary, and 
Krause and Goronoff (1983) recorded S. gallinarum 
in Bulgaria. Other records from fowls are Kuhn, 
1865, and Haines (quoted in Stiles), 1894. Only the 
first article ia available +o me here. 

A simular infection with cysts of the same size and 
appearance was seen five years ago in & wild pheasant, 
also from Norfolk. Once again, the superficial peo- 
toral muscles were affected. 

Occasional cases of mallard, infected with S. rileys 
have been seen, but this would seem to be the first 
OL ea ena atyn have been recorded as 
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Effect of Benzimidazole on Detached 
Wheat Leaves 


DaracHHD wheat leaves when floated on water 
retain their green colour for a few days only and are 
usually chlorotic within a week. During a study of 
the effecta of analogues of nucleic acid componente on 
detached wheat leaves we noticed that those that 
floated on 80-100 p.p.m. of benzimidazole retained 
their green colour and their capacity to support growth 
of leaf and stem rusta of wheat for periods up to at 
least one month. Other compounds to be 
analogues of easential purines and pyrimidines (berbi- 
turic acid, 2-amino-4-methyl pyrimidine, 2,0-di&mino 
purine sulphate, thiourgoil, 2-chloro-4-methyl] benzoic 
acid ab 11,000 p.p.m. or and azaadenine 
at 50-100 p.p.m.) did not give this effect. Similarly, - 
there was no effect with the purines, adenine and 

ine, and the pyrimidines, thymine, cytoame and 
uracil at 50-200 p.p.m. 

The action of benzimidazole in preventing the 
destruction of chlorophyll was further investigated. 
Leaves of Triticum compactum (var. Little Club) were 
detached and floated on 50 p.p.m. benzimidazole and 
on water. The detached leaves were kept in 6-hr. 
light periods of 800 foot-candles alternated with 
18-hr. dark The temperature was main- 
tained at 20° C. in the light and 18? C. in the dark. 
Under these conditions microbial development was 
minimal. Respiration-ratea, water-soluble nitrogen 
and aloohol-insoluble nitrogen were determined at 
intervals up to 18 days after detachment. 

When the oolour-value of normal leaves was rated 
at five and that of leaves devoid of green at zero, the 
colour of leaves on the bensmidazole solution 
remamed at five for the thirteen days. The colour of 
the leaves floated on water was estimated at four on 
the fourth, two to three on the eighth, and one to 
two on the thirteenth day. The respiration-rate waa 
lower on treated leaves than an those floated on water 
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Days after detachment 
Heb Ores ele i eisai T 
lines) and on benximbdarole (solid linea) 
(Fig. 1). Is is seen that the respiratory increase, 
which normally follows detachment}, does nob occur 
on benzimidazole. A similar stability in nitrogen 
metabolism was also observed. Fig. 2 shows that 
there was little change in the levels of soluble and 


for the nitrogen determinations. 
particularly the amides, were present in much smaller 
amounts in treated leaves than in leaves floated on 
water. 

While benzimidazole has been shown to act as an 
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some evidence that i$ may also act on other systems, 
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basce, singly and in combination, were unsuccessful. 
Chloramphenicol, known to inhibit protein formation 
in phage-infeoted bacteria’, neither uced the 
benzimidazole effect when used alone nor reversed the 
effect when used in combination with benrimidaxzole. 
In a study of protein metaboliam in runner-bean 
leaves Ohibnall' found that protein breakdown, 
normally rapid in detached leaves, was arrested. 
following the development of adventitious roots from 
the cut petioles ; and during the course of this study, 
Richmond® reported that kinetin (6-furfuryl-amino 

ine) reduced protein loss in detached leaves of 
anthium. Wo have floated detached wheat leaves 
on 5 p.p.m. of kinetin and found that the effect is 
similar to that of benzimidazole. 

Since so little ia known about protein metabolism 


adventitious roots or by the 
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Variability in Retention of Marine Phyto- 

plankton by Membrane Filters 

Durma a series of experiments designed to 
determine the relative sizes of tropical pelagic 
pred n ae e win) ie 
that retentive capacity of ‘AA Millipore’ mem- 
brane filters varied considerably in three experimenta 
as shown by retention of passed material on a fine 
filter (Table 1). It seemed surprising that a mem- 
brane filter with a pore size of 0-8: would pass 
igni amounts of carbon-14 activity, bound in 
phytoplankton. 

Three experiments were performed in the labore- 
tory to determine the retention of Dwnaliella eucMora, 
a phytoflagellabe grown in sea-water medium, by 
using membrane filters of different porosities. In 
each experiment a 40-ml culture was inoculated with 
about 10 po. (0.9 ml.) of NaHCO., pH 9-7. This 
was incubated as 22° O. over fluorescent bulbe of 
645 foot-candles. The Ne&H'OO, was prepared 
acoording to the method of Steemann Nielsen!. The 
initial experiment (A) was performed with a 25-day- 
old culture inoculated with carbon-14 twenty-two days 
before filtration, which may have become bacterized. 
A 10-ml. aliquot of the algal suspension waa removed 
and filtered through an ‘44 Millipore’ filter (pore 
size, 0-8 + 0-054). (Porosity figures are those 
supplied by the manufacturers, Millipore Filter 
Corporation, Watertown, Mass., and Membranfilter, 
Göttingen.) The filtrate was then drawn through an 
HA (pore size, 0-45 + 0-024) and a PH filter (pore 
sire, 0-3 + 0-024). AN filter membranes were finally 
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* ojm, = counts per minute 


Table f. RwrmrTion oF D. ewoblors LABELLED WITH CARBON-l4 BY MENDRAXE FILTERS 








* o. [m. = counts per minute; t MF,'Membranfilter" 


washed with approximately 75 ml. of H A-flltered sea 
water before drying by suction. The water thus 
final filtrate was acidified with phosphoric acid to 
remove unoombined carbon-14, and an aliquot was 
air-dried for counting on a steel Each 

' filter was also air-dried. The activity of 
the filters and planchets was counted with a Nuclear 
Measurements Corporation proportional counter 
(Model PO~1). The reeulte are presented in Table 1. 

Experiment B (Table 2) differed in two respects 
from experiment A. (1) A four-day-old, bacteria. 
free culture was inoculated with carbon-14 five days 
before filtration ; (2) a 8-ml. aliquot of the radioactive 
algal suspension was filtered through each of the 
filters. Tho filtrates from the PH filters wero 
analysed for activity. In experiment C (Table 2) an 
18-day-old, becteria-free culture was used and 
carbon-14 was added two days before filtration of the 
8 ml. aliquote. Dry Membrenfilters’ (Göttingen) 
were also tested to compare their retention of Duna- 
Hella. These are rated by the manufacturer as coarse 
(pore size, 3-0—0-754), medium (pore sire, 0-75- 
0-5), dense (pore size, 0-5-0-2u), and very dense 

eee n e Filtrates from a dense 

ter and a PH filter were tested for activity. 

In Table 1, it can be seen that there may be con- 
siderable variability in retention by ‘4A Millipore’ 
filters when used in the field. (Steemann Nielsen! 
found in two experiments that virtually all activity 
was retained by membrane filtera with & pore size 
slightly in exoees of lu.) In experimenta A and B, 
a similar variability in retention of activity exists 
which seems to be a&asoci&ted with the age of the 
culture. We believe that this difference in retained 
activity is largely due to the fragility of the labelled 
- cells. This seems to be borne out by the independent 
observation of Dr. W. Rohde (personal communica- 


tion) who, by visual microscopy, noticed that many 
naked flagellates are destroyed beyond recognition 
on the surface of membrane filters after filtration. 
Presumably this is a result of mechanical destruction 
resulting from filtration. The loas of activity noted 
with dense and very dense filters may be due to 
nged filtration periods. Such a loss was not 
found by Steemann Nielsen’. 
in the last a significant portion 
of the algal-bound activity passed through the 44 
filters. In the case of the Dunalisla experiments, the 
cell-size ranged from 6 to 8u and there was no 
evidence of cell debris in the culture medium prior 
to filtration. From these experiments it is concluded 
that it is advisable to employ filters with a porosity 
of at least 0-452 and with relatively rapid flow 
characteristics, when sampling phytoplankton labelled 


iE Rsusnms LASKHA* 
Rosser W. Horwms 
Scripps Institution of Oceanography, 
University of California, 
Le Jolla, California. 
* Rockefeller Foundation Post-doctoral Fellow. 
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Two Species of Trachelomonas 
(Euglenineae) without Chlorophyll 


Ix 1883 Klebs! published & paper of fundamental 
importance describing & great number of flagellates, 
particularly Huglenineae, and their relationships. 
Among these organisms there were members of the 
genus Z'rachelomonas which is characterized by a 
Buglena-like oell-body in an envelope encrusted with 


iron and manganese compounds". Two of the species 
Klebs observed are of interest because, 
in contrast with the multitude of species of this genus, 
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they were devoid of chromatophores, have conse- 
quenily no photosynthetical pigments and must have 
been heterotrophic. 

Colourless forms are not rare in the Euglenineaes^! ; 
but members of Trachslomonas have not generally a 
tendency to utilixe organio nutrients. Ohlorophyll- 
free species appear therefore to have a kind of 
nutrition different from the majority, and i$ is 
difficult to imagine how they can have survived the 
loss of their chromatophores. 

Although Klebs found at least one of the colourless 
species of Trachslomonas to be not at all rare in 
infusions of algae, these species have scarcely been 
observed since. Deflandre*in his monograph records 
only one instance of the occurrence of permanently 
colourless trachelomonads. 

I have recently found in mud gathered from a road 
puddle two chlorophyll-free species of Trachelomonas 
which are identical with, or very near, those 
observed by Klebs. One that was seen soon after 
the material had been brought in disappeared after 
a few days. Three weeks later, however, when the 
putrefaction caused by a boiled pee I had added +o 
supply organic substances had diminiahed, and green 

had the two colourless species 
of ‘'rachslomonas were found in considerable numbers, 
firs one and then the other. 

These heterotrophic forms have evidently narrow 
ecological ranges. After a few days they disappeared 
again. Both are very motile, possess eye-spots and 
are negatively phototeotio. That which appeared 
first has an envelope like that of the green species 
T. volwooina. It may be identical with Klebs’s T. 
volvooina var. hyalina. The other one is no doubts 
KUebe's T. retioulata and has an ovoid reddish-brown 
envelope characterized by neat delicate ornamenta- 
cm 
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The peculiarities of the habitas in which these 
organisms live are difficul to define ; only by growing 
them under controlled conditions would it be possible 
+o understand them better; but such cultures have 
not been i Obviously a certain degree of 
putrefaction is relevant, but the two species are now 
identical in ‘their eoo requirements. It is 


broken down by bacteria, and the availability of iron 
and manganese reduced $o the lower oxidation state 
and kept in solution by complex formation is probably 
the main factor, along with a high carbon dioxide 
content. This appears to be similar in the colourless 
forms for which, however, organio nutrients play a 
greater part. In no case have the conditions as yet 
been established in which iron- and manganese- 
deposits are formed iron organisms', neither with 
* nor with *. In tho case of the 
colourless species of Trachelomonas this would be of 
speciai m E. Q. PRisGSENIM 
Göttingen. 
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Fractionation of Isolated Lucerne and 
other Triterpenoidal Saponins 


Tan oonstituenb saponins of bulk triterpenoidal 
saponins of lucerne and certain other plant materials 
did not separate eatisfactorily on paper chromato- 
grams with various solventa used for other saponins!, 
I$ has been found that modifed solvent systems or 
ae development give the most promising 

Ascending paper chromatography waa more 
Roles Be long running times with d 
peper chromatography produced streaking with 
many saponins. Horizontal paper electrophoresis 
with weak borate buffer was also used successfully. 

Ascending paper chromatography using we büseno]] 
ethanol/pH $i Barats buffer (1/1/1), 


ethyl acetate/ 
glacial acetic acid/waeber* (11/2/2) and ethyl acetate/ 
' glacial acetic acid/water (18/8/3) were employed. 


Whatman No. 4 paper was impregnated with pH 9 
borate buffer for the first solvent and M/5 potassium 
hydrogen phosphate solution for the second solvent 
and the dried in air before use. With ethyl 
acetate solvente multiple development was employed 
(five times). 

Lucerne (Medicago sativa L.) bulk saponin, isolated 


_by the cholesterol method‘, appears to consist of four 


constituents separable by paper electrophoresis using 
borate buffer (sodium tetraborate 9-54 gm.[L), 
probably seven separable by paper chromatography 
using »-butanol/ethanol/pH 9 borate buffer solvent 
and seven by paper chromatography inris 
scetate/giacial acetic acid/water solvent. Vario 


bring about any fractionation. 

Bulk &riterpenoidal wood saponins from Castano- 
spermum australe R. Br. (wood), 
alpht#inicides F. Muell. (wood), and Sideroxylon 
pokimanianum F. Muell. (bark) ; mora (Mora excelsa), 
morabukea (M. gonggripsi) and makoró (Mimusops 
heckelii) ; commercial saponin (B.D.H., Ltd.) from 
bark (Quilaja saponaria Molina) and commercial 
saponin white (B.D.H., Lid.) ; Mexican cactus bulk 


substances; some were of appreciable 
complexity. Hchinocystic acid glycoside behaved as 
& single substance. 
Some bulk saponins behaved as single substances 
during paper partes sole but proved to be 
inhomogeneous 


Healy will hee aiae A uc Uis pin i 
solvent failed to resolve this mixture (Castanospermum 
bulk saponin). One explanation could be that paper 
electrophoresia with aqueous borate buffer may 
indicate the number of differen’ oligosaccharide 

species attached to the sapogenin, while separation 
goliayed Dy babs EAER si EU ore , 
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containing organic mulvente may be due more to the 
differanoes in the sapogenin portion than in the 
oligosaccharide. 

The nutritional effecte of triterpencidal bulk 
saponins’, and especially the pronounced physiol- 
ogical effects that can be produced in the ruminant 
by bulk lucerne saponin’, stress the need for the 
isolation of purified constituent saponins from 
lucerne, and other herbage planta, to facilitate further 
studies of these affects and, in particular, their role 
in bloat, since bloat causes considerable losses in 
animal production in the Commonwealth and else- 
where’. 

I wish to thank Prof. C. Djerassi, and Drs. R. 
Laidlaw, J. H. Simes and O. R. Thompson for 
generous gifts of saponins ag well as Dr. L Belid for 


& pure sample of echinocystic acid glycoside. I am 
grateful to the Agricultural Research Council for 
PE 0. B. OoursoN 
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Antitumour Effect of Culture Media from 
Tumour-Immune Spleens 


In the experiments reported here, fragments of 
spleens of rata (black Walker-reaistant strain, eleventh 
generation of brother—sister mating) were cultivated 
in roller tubes on glas, one whole spleen in ten 
16 mm. x 160 mm. tubes with 4 ml. 50 per cent horse 
gerum- medium in each. Abundant oub- 
growth of amoeboid, giant and fibroblast-like oells 
was noted. The medium was collected three times a 
week during three weeks. Spleens were taken either 
from normal rate, or from rate byperimmunised by 
repeated implantations of the W 256 tumour ; 


this in resistant rate at first implantation 


The recipiente were Wistar rats implanted intra- 
on the day of the first culture medium 
injection with Walker 256 tumour-oell suspension. 
The suspension was prepared overnight by means of 
an electromagnetic stirrer fram tumour fragments at 
4° C. in phosphate-buffered saline. In each experi- 
mental seb every rat was implanted with an equal dose 
of live tumour cells (estimated by the method of 
The doses were about 
6 million cella per reb in the first experiment, 
1 million in the second, and 8 mullion in the third. 
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The results of three independent experiments are 
summarized in Table 1. 

Our i has shown that, as a rule, six weeks 
is the life-span of susceptible rata implanted with the 
tumour used. For this reason the number of deaths 
up +o the 42nd day was chosen as a standard for the 
influence of the treatment. The rets used in these 
experiments are commercial Wistar, not mbred for 
the ili to Walker 256 tumour; some 
individuale from this source oen live with the im- 

tumour oonsiderebly longer without any 
treatment. Even typically resistent individuals can 
be selected from this strain, the immune serum of 
which inhibits the growth of the tumour if injected 
to tumour-bearing, rats (unpublished results) We 
conclude that the animals in our experiments, which 
are capable of relatively high spontaneous defence, 
are those which were cured by the addition of active 
principle from immune spleens cultivated sn vitro. 

The production of antibodies against bacterial and 
protein antigens in cultures of immune spleens has 


an inhibition of tumour explants grown together with 
immune spleen was obeerved®. 
These resulta show that passively transmissible 
antitumour factors are present in & culture medium 
of tumour-immune spleens. It is not decided here 
whether the active substance(s) are produced in the 
cultures as a continuation of the process initiated in 
vivo, or simply extracted from the cultivated spleen 
Elucidation of this, the isolation of the 
active principle, and a trial of active immunization 
of spleen cells in vitro agains’ umour antigens are 
being investigated. 
E. Horaóxrová 


Leboretory of Physiology and 
Physiopathology of Metabolism, 
Czechoslovak Academy of Sciences. 


B. Sarra 


of General Biology, 
Medical Faculty, Charles Univeraity, 
Albertov 4, Prague II. July 8. 
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Development of Multiple Cysts and of 
Hæmorrhagic Affections of Interna! 
Organs in Albino Rats treated during the 
Embryonic or New-born Period with 
Rous Sarcoma Virus 


contrast to other malignant animal tumours, 

the Ehrlich adenocarcinoma of mice, the 
ker mice sarcoma or the Brown-Pieroe rabbit 

which could be transplanted to the 
os of white rats in serial passages!, the tissue 
of the Rous chick sarcoma could only exceptionally 
PE M However, in many 
Tats grown from embryos inoculated with minced 

tissue of the Rous sarcoma we have detected? mul- 
a ovre The observations recorded here reveal 
that white rata are highly susceptible to the Rous 
sarcoma virus administered both during embryonic 
life and the first two days of postnatal life. 

A thoroughly minced dense suspension (about 50 
per can’) of the Rous sarcoma of a young chick was 
injected under the skin of the back of each embryo 
of a pregnant white rat, 6-1 day prior 
to birth in a dose of 0-1-0-25 ml. 

6-45 days after inoculation, and eventually at a 
later date, multiple cysts develop in rate originating 
from the moculated embryos, in the cervical region 
and/or in the region of the groin and axillary lymph- 
atic nodes, eventually in other places as well. Usually 
the cysts appear in 2-3 week old rata. Such multiple 
cysts have developed in 74 out of 123 rata originating 
from embryos inoculated with the Rous sarcoma, 
that is to say in more than 60 per cent* (Figs. 1, A, B 
and 0). 

‘These are thin-walled cysta filled with a fluid which 
contains about 20,000,000 lymphocytes and about 
' 4,000,000 macrophages per ml. At more advanced 
stages of development the erythrocyte number in the 
fluid is appreciably increased. The cysts grow in 
sixo more or less rapidly, eventually up to 7-10 or 
even 20 ml. capacity, resulting in death of the rats. 
The total nitrogen content of the cell-free cyst fluid 
averaged 450 mgm. per cent and protei nitrogen 
320 mgm. per cent. The wall of the cyst consists of 
rat fibroblasts and of a small amount of collagen 
fibres. It is infiltrated somewhat with lymphocytes 
D ee e e MN Mi 

appear. Horse serum protein administered o the 
cysi-aífected rats is readily revealed in the cyst fluid 
iret precipitation with the anti-horse rabbit 


"'Buscpibüty of the rat embryos to the virus of 


Ix 
such as 
Croker 
embry 


usly or intraperi- 
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The virus of the Rous sarcoma is present in the 
cyst membrane : inoculation of the minced membrane 
of the cyst to chicks resulted in development of a 
typical Rous sarcoma 81—40 days after the inocula- 
tion. 

No oysta develop at the site of injection of the 
suspension of the Rous sarcoma to embryos or new- 
born rats. Moreover, in those single casea where they 
do develop at the site of injection heterotransplantg 
of the chick Rous sarcoma multiple cysts appear after 
resorption of the transplant. 

In no case did we note any cysts or affection of the 
internal organs after injection of rat embryos with 
suspensions of normal tissues of the chick, rabbit or 
man, nor of other malignant tumours (Crocker's 
sarcoma, Ehrlich’s adenocarcinoma or Brown—Pierce 
epithelioma). All the experimenta were carried out 
on rata of the same batch free of spontaneous neo- 
plasms. 

All these facts show that the pathological peo- 
vegses at issue are caused by the virus of the Rous 
sercoms. 7 

Cyst formation in rats as caused by the above 
virus changes suggests a comparatively restricted 
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specialization and peculiarity of pathogenic action 
of these tumour-inciting viruses. 

The foregoing results might presumably be related 
to the hemorrhagio disease as caused by the Rous 
sarcoma in chick embryos? bemg sasociated with 
vascular affections. 

It is likewise possible that the mechanism of cyst 


genetic correlations of the terminating period of 
embryonic development may keep under & certain 
control the cells reproducing under the influence of 
the virus of the Rous sarcoma, and this may be one 
of the causea of cyst development. The question is 
thus raised as to the possible role of viruses in the 
genesis of some kinds of cysts in humans. 


Q. J. SvgT-MoLpAVBSKY 


The L.A. Tarasevich State Control 
Institute of Sera and Vaccines, 
Moscow. 
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Treatment of Cancer in Dogs by Intra- 
venous Methylene Blue 


THES appearance of a report by Holman! on the 
apparently destructive effect of orally administered 
hydrogen peroxide on rat tumours has prompted me 
to seb on record my own experiences. 

Bince 1841 numerous cases of neoplasia in dogs 
have been brought to my small-animal olinio, often 
in advanced stages of the disease. Generally, biopsies 
were performed and the nature of the tumour estab- 
lished histologically. Standard treatment involved 
the intravenous administration of a 2 per cent 
aqueous solution of methylene blue in doses of 
2-10 o.0., repeated on alternate days or a$ weekly 
intervals. When practicable, the whole or greater 
part of the primary growth was removed surgically. 

Methylene blue treatment appeared to be without 
effect on the slowly growing tumours and on oer- 
cmomas, but gave encouraging results in the rapidly 
growing sarcomas, particularly where most of the 
primary growth could be removed. In such cases the 
use of the dye was followed by necrosis and sloughing 
of remaining tumour tissue and complete healing of 
the wound. A number of cases are in good health 
and have survived withous apparent recurrence of 
the tumour for up to five years, although at the time of 
‘treatment the growth was doubling itself in aixe every 
fortnight. Thus, shere is evidence that early meta- 
statio conditions may be succeasfully treated, but 
where internal organs are extensively affected, dye 
administration is prone to produce an scute toxsmio 
state. 

There seems to be no doubt that the intravenous 
use of methylene blue can be & most valuable adjunct 
to surgery in the déstruction of primary sarcomatous 
growtha, and perhaps also of early secondary 
Bur tka oahi niam af ia kokok ost only? be surmiisd: 
In the light of Holman's observations it seems possible 
that methylene blue, which can function as a hydrogen 
acceptor, may interfere with the catalase—hydrogen 
peroxide system and that tumour cells are more 
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sensitive to this kind of metabolic disturbance than 
normal tissue cells. I do not, of course, claim that 
methylene blue is necessarily the most effective agent 
for achieving this effect, but hope that my experience 
may have helped to identify a weak link in the 
metabolic proceases of the tumour oell and may 
arouse the interest of investigators better equipped 
io attack this problem. 


VoL. 180 


R. T. PuaaBLL 


‘Holman, R A Nature, 179, 1088 (1967). 


Attempted Control of Ectromelia in & 
Mouse-breeding Colony 

A gSviEW of inberourreni eotromelia infection in 
mouse colonies in Great Britain has been made by 
Tuffery!. During April 1955 a virulent form of the 
RIO, A and CBA, bred in this laboratory. The 
establishment and growth of transplantable tumours 
in vivo and $n vitro concurrently deteriorated, and a 
connexion with the outbreak of the disease was 
suspected. In consequence, a programme of vao- 
eination with calf lymph was instituted, as suggested 
by Lane-Petter'. This communication records the 
resulta of this procedure carried out over a period of 
two years. 

A satisfactory technique was soarifloation of. a 
small region on the dorsal surface of the tail with a 
sterile scalpel dipped in calf-lymph vaccine—diluted 
five times with Mollvaine's oi&rio acid phosphate 
buffer at pH 7-0 ab a concentration of one part to 
forty-six of distilled water. The vaccinated mioe 
were checked after six days for the typical soab and 
Se S. HR Onn eee ese S NOCHUR 


all mice in the colony were vaccinated, 
i cate edo denote een 
it was not possible to cull all negative reactors. 
Breeding mice were replaced as soon as possible by 
positive reactors and all negative reactors were culled 
when a sufficient number of positive reactors became 
available for experimental All five-week- 
old mice have now been vaccinated for a period of 
two years. Fig. 1 illustrates the averago 
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proportions of reactors m the three strains over this 
period. The numbers vaccinated weekly were 200— 
350 in the R III strain and 30-60 m the CBA and A 
strains. The incidence of the disease prior to 
vaccination showed a correlation with the initial 
proportions of reactors m the three strains. The 
ostablishment and growth, in vivo and 1n vitro, of the 
transplantable tumours maintamed in these strams 
improved considerably soon after the commencement 
of vaccination. 

The resulta of this extended programme of vac- 
cination suggest that the control of ectromelia can 
be accomphshed m a breedmg colony by this tech- 
nique. It is suggested that once the proportions of 
reactors approxmate 100 per cent, vacomation of 
breeders only should be necessary to mentam a high 
degree of control. 
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A Technique for obtaining Clone 
Cultures of Soil Amaba in Sterile 
Liquid Medium 


On previous occasions free-living and parasitic 
amæœbæ have been obtained free from their associated 
bacteria by sterilization of the cysts either by washing 
in bactericidal chemicals!:* or in antibiotica®*. The 
technique I have used for isolating clones of soil 
amcbs and growing them in sterile peptone solution 
involves the treatment of the trophozoite stage with 
antibiotica, making use of the fact that the amcba 
are more tolerant to many antibiotics than are certain 
bacteria. 

The complete isolation procedure was as follows: 
A soul sample taken from 1-2 m. below the surface 
was mixed with distilled water and, after allowing 
the larger debris to settle out for 2-3 min, the 
supernatant was poured in a thin film on to a nutrient 
agar plate. Nutrient agar for this and subsequent 
platangs was made up of 1-5 per cent agar and 0-5 per 
cant peptone in distilled water. After incubating the 
soil-waahing plate for 10-12 days at 27° C. many cyste 
of 10-20u m diameter could be seen together with 
bacteria, fungal hyphs and debris. 

The contents of this plate were then washed into 
a centrifuge tube and the cyste largely freed from 
bacteria and hyphs by repeated centrifugation and 
resuspension in sterile distilled water. 

A drop of water containing cyste was placed on a 
slide and emgle cysts selected and removed with the 
aid of & Zeiss micromanipulator. A x10 eyepiece 
and a x10 objective were found to be the most 
convenient for the manipulator microscope. Each 
cyst was transferred to the centre of an Aerobacter 
aerogenes streak on & nutrient agar plate. Ae obacter 
was selected because it is non-motile and is a good 
food source for soil ame@bss?. Thirty such transfers 
were made and after incubating them at 27° C. for 
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Pig 1 


10-15 days twenty-one of them had formed large 
colonies of ammbw. 

Upon examining these cultures i$ could be seen 
that many trophozoites had migrated out on to thc 
agar and many of these were found to carry a small 
clump of bacteria at their ‘posterior’ end. It appeared 
that any bacteria from the original cyst washing 
which were transferred in the prpette along with a 
cyst had been diluted out and suppressed by the 
Aerobacter. Acoordingly, antibiotics having the 
maxmmum effect on Aerobacier were selected. Strepto- 
mycin, terramycin and erythromycin gave satisfactory 
results. 

A sterile wire loop was then used for transferring 
some of the amcebes from the outlying area on to a 
second Aerobacter streak prepared as before. This 
plate waa incubated at 27? O. until the am@be had 
begun to move on to the surrounding agar, usually 
after 2-3 days, at which pomt filter-paper disks } in. 
m diameter and contaming 10 pgm. of an antibiotic 
were placed approxunately jn. apart and j in. from 
the streak (Fig. 1). Two disks contaimng different 
antibiotics were placed on each plate. 

After moubation of these platea for a further 24 hr. 
a ring of &mobse could be sean around and at a little 
distanoe from the disk at what was presumably the 
region of the antibiotic gradient corresponding to 
ther maximum tolerance. Two days later the 
amosbss could be seen close to the disks. 

A small piece of agar from the region between the 
disks was then cut out with a sterile wire loop and 
transferred to a McCartney bottle containing sterile 
4 per cent peptone solution. After incubation for 
20 days, eleven out of the twenty bottles used were 
found to contain dense cultures of &mobe. Various 
kinds of peptone have been used in liquid media, of 
which the most satisfactory was ‘Oxoid’ mycological 
peptone at a 4 per cent concentration in distilled 
water. Although the addition of autoclaved Aero- 
bacter to the peptone solution increased the growth- 
rate appreciably it was not essential for growth in 
any of the clones isolated. It was also found unneces- 
sary +o add antibiotics to the medium. Growth was 
considerably inhibited when penicill (200 unita per 
ml.) and streptomycin (1,000 unite per ml.) were 
added. 

The most: convenient vessels for mamtaining 
cultures are wide-mouthed MoCartney bottles, which, 
with 10 ml. of solution, will support a culture density 
of 4-8 x 105 amobse per ml. 

Standard sterility testa have been carried out and 
the resulta indicate a truly axenic culture. The 
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procedure has been repeated on subsequent occasions 

A preliminary investigation has mdicated that 
moat of the clones belong to the genus Harimanelia*, 
and s& fuller inquiry, with the isolation of 
clones from different habitats, is being carried oub. 

I wish to thank Dr. J. O. Gould, of the Bao- 


. teriology Department, University of Edinburgh, for 


his advice concerning antibiotics, and Prof. M. M. 
Swann and Mrs. K. M. G. Adam for their help and 


- ' discussion. 
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-* Deparment of Zoology, 
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Ultra-thin Serial Sectioning with Rocking 
Microtomes 

A WELL-KNOWN difficulty in using rooking micro- 
tomes for ultra-thin sectioning is the tendency for 
the out section to be picked up on the return siroke. 
A number of mechanical devices have been described! 
which attempt to overcome this. The device described 
here is & non-mechanical and exceedingly simple 
but effective aid to serial sectioning. 

A No. 1 hypodermic needle is out off a quarter of an 
inch or so from the hilt and bent to hook over and 
into the trough attached to the cutting knife. Tho 
hilt ia provided with a rubber teat and reconnected 
to the hook with a suitable ‘Polythene’ or other tube. 
The whole is then filled with the liquid normally used 


knife edge, a level normally madequate for sectioning. 
The level can now be brought to the optimum for 
i i on the test for the ousting 


knife, which would be unnecessary if a more flexible 
rubber tube were used, and & clamp attached to the 
knife-holder to keep the tube in position. 

Uniform serial sections, showing the silver or gold 
interference colours associated with the thinnest 


blocks with the relatively large 
] mm. x 0:5 mm., while smaller blocks can be out 


' serially ad lib. and with case. 


Anwyw OHABLES 


D ‘Departments of Dermatology and 
2 Biomolecular Structure, 
~The University, 
Leeda. 
. June 8. J 
Weinreb, 8:; and Harman, J. W., Bap. Ooll Res., 7, 274 (1084). 
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Response of the Ceric-Cerous System 
at High Dose-Levels of Cobalt-60 


-Rays 

Tus radiation yield value of cerous ion in the, 
irradiation of ceric solutions has recently been given 
as 2-45 + 0-08 for cobalt-60 y-rays'. This is some- 
what lower than figures which have formerly been 
accepted. In a recent determination of the value of 
G(Ce*+) at high dose-levels, I have obtained a results 
which confirms the lower value. This value of 
G(Oe**) — 2-36 + 0-12 molecules/100 eV. was ob- 
tained by working in the dose-range 0-1-1 megarads 
at a doge-rate of 1:4 x 10* rads/hr. 

The ceric ammonium sulphate solution used was 
made up in triply distilled water to a strength of 
4,000 pmoles/. in cerium, the solution being 
made 0:8 N in urio acid (‘Analar’). The water 
used was di twice over alkaline potassium 
permanganate. The cerio ammonium sulphate 
was used without further purification, and as 
supplied by G. F. Smith Chemical Oo., Columbus, Ohio. 


2,500 


0 200 400 600 
Dose eV./ 4 (mL-!) 


Fig. 1 


The solution was irradiated in a four-kilocurie 
cobalt-60 source in 18-ml. bottles placed in standard- 
ized positions. Dose-rates were measured in the 
standard positions by filling the same bottles with 
ferrous sulphate solution, and i speokro- 
photometrically the concentration of ferrio ion: 
produced. A G(Fe*+) value of 15-6 was assumed. 
In this way, errors due to attenuation in the 15-ml. 
bottles were avoided. Analysis was carried out by 
potentiometric titration with ferrous ammonium 
sulphate solution in 0-8N sulphuric acid. 5-ml. 
samples were titrated using a Willard- 
electrode system", each titration being duplicated. 

The graph shows that within the limite of error 
ihe response of the oerio|óerous system is linear up 
to one megarad eV./N (ml.-*). 


Wantage Radiation Laboratory, - 
Grove, Wantage, 
Berks. 
Oct. 22. 


1 Johnson and Weiss, Proc. Hoy. Soo, A, Me, 180 (1967). 
gri Te ROPOEE 1p: 3, Dugway Proving Ground, USA 
an 1 . 
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ANGLO-AMERICAN RELATIONS IN THE NUCLEAR AGE 


ORE than five years ago, Dr. J. B. Conant, in ` 


the Stevenson Lecture for 1952, discussed 
~ frankly the broad question of Anglo-American 
co-operation in the modern world. The successful 
launching by the U.S.S.R. of two Earth satellites is 
only one of a series of developments that has since 
convinced the United States as well as Britain that 
the security of the free world is not to be found in 
the achievements of individual countries, but rather 
in'& more effective co-operation which avoids dupli- 
cation of effort and waste of precious resources of 
trained man-power and materials. The case of J. R. 
Oppenhermer three years ago brought to the front & 
new conception of national security, and raised 
questions regarding the co-operation of scientista 
with government and the organization of security 
to which clear answers are still being sought. Later 
that year, indeed, in one of his Reith Lectures, Sir 
Oliver ‘Franks discussed some of these problems. 
The Supreme Oourt’s judgment in three cases on 
civil liberties last June dealt a blow to McCarthyism 
which should at least facilitate closer Anglo-American 
co-operation and understanding, just as in Britain 
the Government statement on January 29 and the 
earlier statement of March 1956 on the findings of 
the Conference of Privy Councillors on Security 
should help to establish confidence in both countries 
in the effectiveness of the British security system, and 
in the care taken to reconcile the needs of public 
security and the claims of the individual. 

Moreover, there has been during these years 
an able exposition in the United States of the 
dynamic conception of security by such men as H. 8. 
Commager, R. M. Maclver, R. M. Hutchins and 
others, and the Geneva Conference on the Peaceful 
Uses of Nuclear Energy resulted in a marked advance 
in the release of information in a field where secrecy 
has hitherto hampered scientific advance as well as 
technical development. The opening of the world’s 
first nuclear power station at Calder Hall in October 
1956 showed that in technological development, as 
well as at the frontiers of science, Britain has much 
to contribute. Even in the fleld of defence, there has 
been a substantial exchange of information between 
Britam and the United States in such fields as guided 
missiles. In July 1954, Mr. Dunoan Sandys, then 
Minister of Supply, assured Parliament that the 
arrangements made for co-operation should enable 
both countries to make the most productive use of 
their available scientific and technical resources in 
this field and help to accelerate the development and 
introduction of the missiles urgently needed for 
common defence. After visitng Washington early 
this year, now as Minister of Defence, he told Parlia- 
ment on February 6 that, after reviewing the 
arrangements previously made for collaboration in 
military research and development, with particular 
reference to guided rockets, 16 had been decided to 
extend still further the common work. 


It is against this background that the statement 
which the Prime Minister made in Parliament on 
October 29 regarding his visit to the United States 
and Canada with the Foreign Secretary, and the 
Declaration of Oommon Purpose issued by Mr. 
Macmillan and the President of the United States 
at the end of their talks in Washington, must be con- 
sidered. The main purpose of the Declaration was to 
establish the principle of interdependenoe of the 
countries of the free world, and the Declaration 
affirms that only in genuine partnership, by oom- 
bining their resources and sharing tasks in many 
fields, can progress and safety be found. “For our 
part, we have agreed that our two countries will 
henceforth act in accordance with this principle.” 

The Declaration affirms that the two countries 
regard their possession of nuclear-weapon power as 
a trust for the defence of the free world, and that 
they plan to discuss their ideas as to collective 
security with all their partners and to reinforce such 
efforts by co-operative economic effort. The plans 
for developing & European Free Trade Area in 
association with the European Common Market are 
weloomed. It is also recognized that, especially in 
the less-developed. countries, there should be a steady 
and significant increase in standards of living and 
economic development. 

In hus statement in the House of Commons, Mr. 
Macmillan said that the two Governmente would 
geek to secure the participation of all their allies, 
and the support of other free nations, in @ common: 
partnership. The Oenadian Government had ex- 
preased iteelf as ready to subscribe to the principle 
of interdependence and to join in the common effort 
to make ıt effective. Neither the Prime Minister, 
even when specifically questioned by the leader of 
the Opposition, nor the Declaration, as circulated in 
Hansard, referred to the announcement in Washing- 
ton on October 24 that two study groups had already 
been set up by the President and the Prime Minister. 
To the 8trauss-Plowden Group was &eigned the 
responsibilities of making recommendations in the 
fleld of nuclear relationship and co-operation. The 
Powell-Quarles group was asked to make recom- 
mendations in the field of military defence, par- 
ticularly those problems dealing with missiles and 
rockets. 

Replying to Mr. Gaitakell, who, with roason, seized 
on the exchange of scientific information and the 
provision of much closer collaboration as the most 
valuable feature of these talks, Mr. Macmillan pointed 
out that full interchange of information between 
Britain and the United States already existed on the 
peaceful uses ‘of nuclear energy, but he hoped that 
the Declaration would extend such co-operation and 
bring all our friends and allies, especially in the North 
Atlantio Treaty Organisation, into full partnership. 
Whether a complete exchange of scientiflo information 
in the latter Organization is to become possible 
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depends on the willingness of Congress to meet the 
Premdent's wishes. i 

The-Joint Parliamentary Under-Secretary of State 
for Foreign Affairs, Lord Gosforth, replying for the 
Government in the debate an the Queen's Speech in 
the House of Lords on November 7, could give no 
detailed information about the exchanges in progress. 
He realized the difficulties inherent in the Atomic 
Energy Act, 1954, but Britain has been assured that 
the Declaration is one of substance. Lord Stanagate, 
who asked the question, had pomted out that the 
Atomic Energy Act, 1954, was a very lively party 
political issue in the United States, and it was by 
no means certain that the President would receive 
the support he desired. 

The debate in the House of Commons added little 
to the Declaration and the Prime Minister's accom- 
panying remarks. Speaking on November 5, Mr. 
Macmillan commented that the American people are 
no longer confident that even their great country 
oould do everything itself without allies to secure its 
own survival, still leas the survival of the ideals for 
which they stood. The days of national self-sufficiency 
have gone, and we have in the Declaration the firat 
common agreement that the free world can no longer 
afford to waste ite resources in skill and money, but 
must make its joint effort truly co-operative. 

The implications of the Declaration have still to 
be worked out, as the Prime Minister in fact reoog- 
nized, and they were to some extent indicated by Mr. 
Duncan Sandys on November 7. Mr. Sandys pointed 
out that, although there has already been a good 
deal of collaboration between the two countries, it 
haa been limited largely to the exchange of informa- 
tion and has not prevented wasteful duplication of 
effort, both in research and production. Moreover, we 
have reached the pomt where in practice the Atomic 
Energy Act, 1954, tends to frustrate agreaments to 
collaborate in almost any field, because practically 
every modern weapon of importance now carries a 
nuclear warhead. Even unrestricted exchange of 
information is not enough. To make full use of our 
resources of brain, skill, experience and experimental 
facilities, we must go so far as practicable in planning 
and executing a common, rationalized programme of 
research and development, within which each country 
must undertake taska and responsibilities in accord- 
ance with its capacity, and each must assist the other 
to the utmost in carrymg them through. - 

Before considering what is involved in the formu- 
lation, let alone the execution, of such a programme, 
even in its seientiflo and technical aspecta, it is as 
well to recall the fundamentals which Dr. Conant and 
Sir Oliver Franks stressed. Although MoCarthyiam 
haa lost some of ita force, secrecy is still an important 
issue, and the modification of the Atomic Energy Act, 
1954, may well depend on whether the U.B. Senate is 
satisfied that the American secrets will be safe with 
her partners. Now, as Dr. Conant observed, if we are 
to help the United States in this matter, especially 
towards the adoption of that positive conception of 
security which her own leaders have formulated so 
ably, we must try to understand conditions in the 
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United States, and counsel rather than scold. Co-. 
operation will be the smoother the more scientist, 
academic men and government officials are able to 
operate in a framework which is similar in both 
countries. Furthermore, the conditions most favour- 
able to creative work and scientific advance do not 
vary as national frontiers are croased. 

Sir Oliver Franks, in his Reith Lectures, gave 
much the same counsel, pointing out further that, 
even on major issues, there would have to be give 
and take between the partners, that Britain must be 
more articulate about her policies, and alao be careful 
to demonstrate her ability to perform. We cannot be 
content to rest on the Calder Hall achievement since 
those lectures were delivered, and it is as well to 
examine more closely some of the consequences for 
our whole economy, aa well ag for our scientific and 
technological effort, if the hopes of the Declaration 
are to be realized. 

First, it should be. noted that this matter affeota 
the whole of Britain's scientiflo and technical man- 
power ; it concerns the universities and technical 
colleges as well as Government establishments and 
industry. Mr. Chuter Ede sought to make a party 
political pomt, but he and Mr. Callaghan were quite 
tight to remind the House of Commons that the 
question of Anglo-American co-operation in science 
and in defence is inseparably related to education. 
Resources of scientific and technical man-power are 
determined, both qualitatively and quantitatively, 
by the character of the educational system and the 
manner in which it is geared to a country’s needs 
end traditions. 

This needs to be remembered in considermg how 
far the structure of the scientific and technological 
Institutions and the organization of research in 
Britain are appropriate to the needs of to-day. 
What needs particularly to be stressed at this 
junoture is that educational systems are not usually 
exportable ; differences in organization and em- 
phasis are inevitable between those of Great Britain 
and the United States, if each is to give the beat 
service to its own. community. But there is no 
virtue in difference for difference’s sake, and care 
might well be taken to make the British outlook and 
ideals readily understandable in the United States. 
How important this can be is readily seen in the 
storm that arose earlier this year over security cheaka 
in so far as they involved university teachers. In 
discussing the personal inquiries which have been 
made of university tutors, among others, regarding 
candidates for Government’ posta involving access to 
classified material bearing on the security of the 
State, the Council of the Association of University 
Teachers scarcely gave sufficient weight to the very 
real security problem. 

Such an unrealistic attrbude is unhelpful and at the 
present time could easily hinder the establishment of 
that confidence in the security practices and policy of 
Britain which is an essential preliminary to the modi- 
fication of the Atomic Energy Act, 1954. The point 
is one which is not easily over-stressed, and scientists 
and technologists as well as other professional men 
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should take particular care to see that security imuea 
are not raised or discussed in a manner calculated to 
raise doubts as to British good faith or efflaiency in 
so vital a matter. Further, by the consistent ex- 
position of the positive oanception of security to 
which the National Science Foundation gave admir- 
able expression in ite last annual report, they could 
contribute also to the formation of a climate of 
opinion calculated both to encourage the smooth 
operation of the unofficial checks and balances which 
the vision, sense and vigilance which are the ultimate 
safeguard. It might well be worth while exploring 
Dr. Conant’s suggestion of a Joint Anglo-American 
Commission to examine the security issue, if indeed 
that could not be better done by the academic 
alliance he also suggested. 


No. 4598 


ANNUAL REVIEW OF 
BIOCHEMISTRY—A PERENNIAL 
PROBLEM 


(Palo Alto, Calif.: Annual Reviews, Ino. 1957.) 


twenty-sixth volume of the “Annual Review 

of Biochemistry shows several The 
number of chapters is reduced from twenty-three to 
twenty, the sections on lipid chemistry, cancer, 
: iers. Vi cellul x 1 


their intention of transferring to sister volumes topics 
i ppropriate to microbiology or to 
plant or animal physiology. Is is to be hoped that 
this does not mean that oerbein topios of interest to 
biochemista are to be tly removed from this 
book. One pleasing feature of the “Annual Review 
of Biochemistry” is that it is a book for biochemists 
to browse in, in addition to iding an annual 
refresher course ; it is to be hoped that this feature 

can be retained. 
In 80 far as individual chapters are concerned, the 
editors claim to insist that reviews shall be critical 
and not summaries. Nevertheless, it is 


NATURE 


1307 


may, after all, be the best way of dealing with much 
of the new knowledge 


to be admirable. In this volume, the chapters by 
Kendrew and Perutz on X-ray studies of compounds 


of what can be achieved in this connexion. i 
The chapter by Jakob A. Stekol on biochemistry 


comments are scarcely inteligible. This was par- 
ticularly true of the somewhat ideological discussion. 
on the last It is to be hoped that in future 
volumes of "Annual Review of Bi i it 
will be unnecessary to review Russian biochemistry 
in & separate chapter, but that it will be possible to 
record the contributions of Soviet biochemists in the 
ordinary chapters of this book. 

The prefatory chapter this year is by Sir Rudolph 
Peters and is entitled ‘Forty-five Years of Bio- 


Petera's recollections of 
in the history of the subject, but also his conclusions 
as to the future of the subject and the training of 
biochamists. The editors are to be especially oon- 
gratalated on their choice of author for this per- 
tisular chapter this year. Pare J. RANDLE 
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STRATTON'S FESTSCHRIFT 


Vistas In Astronomy 
Edited by Dr. Arthur Beer 
Vol 1: Oo ion and Organization, History 
&nd Philosophy, Drnac ds Theoretioal LAORE 
Instrumenta, Radio ; Solar Phynics. 
(Special Supplement No. 3 to the Journal of Atmo- 
spherio and Terrestrial Physics.) Pp. xvi4 770. 
9 guineas net. 
Vol 2: Solar—Terrestrial Relations ; Geophysics ; 
Planetary System; Stellar Astronomy ; Photometry ; 
; Spectral Peouliarities and Novae; 
Galaxies; Ooamogony and Cosmology. (Special 
Supplement to the Journal of A io and 
' Terrestrial Physics.) Pp. x+777-1770. 15 guineas net. 
(London and New York: Pergamon Press, Ltd., 
1955 and 1956.) 


HE two volumes entitled “Vistas in Astronomy" 
are dedicated to F. J. M. Stratton, professor 
emeritus of astro iœ 1n the University of Oem- 
bridge, 'by his friends and admirers everywhere". 
The idea of this tribute originated with Dr. Arthur 
Beer, and he wrote in 1952 to a number of astronomers 
and geophysioiste. He received in reply 192 contri- 
butions by 215 authors belongmg to twenty-six 
different countries; the printed text occupies 1,782 
pages. As its editor had hoped, the work surpasses 
the ordinary dimenmons of a Festschrift: 16 oon- 
stitutes ''& generous and thorough cross-section 
through the whole of contemporary astronomy and 
the allied sciences”. It imposed an enormous taak 
upon Dr. Beer, but he has been reoompensed by a 
well-merited success. 
None is more worthy of this universal tribute than 
Prof. Btratton, who is one of the best-known figures 


of con astronomy. His scientific career 
opened in 1906 with the lication of a paper “On 
Planetary Inversion". paper was followed by 


many others, some of which have became the bedside 
companions of numerous specialists. His monographs 
on nove (Nova Geminorum, 1912; Nova Herculis, 
1935) remain models of their kind, and indispensable 
guides. They inspi in Serge: Gaposchkin, of 
Harvard College , & poem printed on 
P. 1506 of “Vistas in Astronomy”, where one may 
read the lines : 

“And you will occupy 

In tbe Science of 'vens 

A perpetual niche". 

Prof. Stratton is alao one of the great instigators of 
international co-operation. in science. In 1910 he 
participated in the meeting at Brussels when it was 
decided +o form the International Astronomical 
Union, of which he was to become general-secretary 
during 1925-85. He has nob missed a single General 
Assembly of the Union, and those which he organized 
at Leyden in 1927, at Oambridge (Massachusetts) in 
1982 and at Paris in 1085 were very succesaful. They 
brought him those innumerable friendships of which 
he is justifiably proud and that popularity to which 
“Vistas in Astronomy” bears witness. It is to him 
that the Union owes ite robust constitution and the 
cohesion which 18 ite strength. With perfect tact 
and & profound knowledge of the behaviour of men 
and of nations, Prof. Stratton knows how to create 
about him an atmosphere of friendship and concilia- 
tion in which the spirit of co-operation blossoms 
naturally. He has the art of persuasion, which he 
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exercises at a distance, adhering faithfully to the old 
custom of using longhand for all his correspondence : 
a written letter establishes far better than a type- 
written one a community of thought between writer 
and correspondent. 

When the International Union decided to create a 
Commission for the Exchange of Astronomers, Prof. 
Stratton was naturally made chairman. Thus he 
acquired new rights to the and gratitude of 
astronomers the world over. or must one forget 
the distingui services which he rendered to the 
International Council of Scientific Unions, of which 
he was secretary-general during 1987-52. 

Dr. Beer's plan was beautifully simple: "the 
purpose of the book was to present original articles 
and reviews, reflecting fully and critically the present 
situation and recent advances in astronomy and 
related flelds . . . while the concluding paragraphs 
were to be devoted to a survey of unsolved questions 
and possible ‘vistas’ of future research". The length 
of each contribution was fixed at about 2,500 words.. 
Naturally, some authors have followed these recom- 
mendations to the letter, whereas others have taken 
greater or smaller liberties with them. In faob, the 
length of the articles varies considerably ; on average 
they are twice as long as the editor suggested. Since 
it is unlikely that anyone will read without pause, 
page by page, through these two large volumes, a 
certain variety in the form and extent of the artacles 
presenta no inconvenience to the reader; but if the 
foreseeable delays in publication were largely exceeded 
in the event, the reason lies in the unforeseen 
importance of the book. 

The subjects treated are divided into sixteen 
sections : (1) co-operation and organization ; (2) his- 
tory and philosophy ; (8) dynamics; (4) theoretical 
astrophysics ; (5) instruments ; (6) radio astronomy ; 
(7) solar physice; (8) solarerrestrial relations; 
(9) geophysics ; (10) planetery system; (11) stellar 
astronomy ; ; 
(14) spectral nove; 
(16) commogony and cosmology. 
question to give an analysis here, however brief, of 
the contenta of the different chapters, but the impor- 
tance and wealth of information contained in them 
should be streased. Each of the authors of the 102 
monographs has discussed, according to his inoling- 
tions and temperament, a subject in which he 18 a 
leadmg authority. He has indicated its place in 
contemporary astronomy as well as ita hopea for 
the future. Some articles are concerned with i~ 
cular pointa, others with wider fields. It might be 
asked whether ib would not have been advantageous 
to place a general article at the begmning of each 
section ; this question itself to the reviewer 
in running through sections 12 and 18, which contain 
excellent studies confined, however, to specialized 
subjects. On reflexion ib is by no means certain that 
the book would have gained in interest from the 
melusion of such introductory articles. <A third 
volume would have been necessary, and such heavy 
didactic apparatus would, perhaps, serve only to 
diminish in the reader the exciting rmpreesion of 
A ey eee ee 
“Vistas in Astronomy” at random, he i i y 
finds there information both abundant and precise, 
and often hitherto unpublished; problems neatly 
posed ; and finally, projects for research. He has 
thus the feeling of participating in the very life of 
astronomy and feeling its rhythm. Such was the 


December 14, 1957 


stimulating effect desired by Dr. Beer, which makes 
the work so much more than a ‘Handbuch’. 

Tt was inevitable that a collective work, with each 
author freely choosing his own subject, should present 
some gaps. Some are fortuitous, bus 
others are due to pe in certain branohes of 
astronomy made the preparation and 
publication of the articles. Dr. Beer should not 
regard this as a criticism but rather an invitation to 
produce a sequel at some future time. 

The care with which the book has been printed 
and the skill with which the figures have been 
reproduced are in the best British tradition. This 
fine presentation is not the least attraction of “Vistas 
in Astronomy". ANDRÉ Danson 


No, 4598 


PHYSIOLOGY OF INVERTEBRATES 


Recent Advances in Invertebrate Physlology 
A Symposium sponsored by the National Boeienoo 
Foundation; the Tektronix Foundation; and the 
University of Oregon. Edited by Bradley T. Scheer. 
Pp. vi +304. (Eugene, Oregon : University of Oregon 
Publications, 1957.) 5.50 dollars. 
d os. volume contains sixteen papers that formed 
part of a symposium held in the University of 
Oregon in September 1055. It gives a well-balanced 
survey of selected topica which have been notably 
developed in. recent years and most of the contribu- 
tions are well written and readable. I 
The mechanism of the nerve axon does not come in 
for consideration, but the neuromuscular mechanism 
is discussed from different angles by several authors. 


there 18 no evidence of the inhibitory nerves familiar in 
Crustacea. The conception of ‘fast’ axons responsible 
for ‘twitoh-like oontractions produced by single 

and ‘slow axons which produce & mechani- 
cal response only when a chain of impulses passes 
along them, 1s well established. These two sorts of 
fibres share the same end-plates, and a single axon 
always gupples numerous end-plates in one flbre. 
It 15 this distmbuted end-plate supply which enables 
the insect muscle to function in the extraordinary 
mineral environment of the insect body fluid in 
which the propagated action potential of vertebrates 
would be paralysed. 

Studies on the physiology of flight muscles m 
insects, described by J. W. B. Pringle, have led to a 
satisfying picture of the possible evolution of insect 
ight. A large insect develops thoracic expansions, 
used for gliding. They can be inclined by muscular 
action and later folded. More powerful muscles give 
them a slow flapping movement to aid flight, each 
contraction being evoked by a nerve impulse of 
conventional type. Then a ‘click’ mechanism develops 
in the tHorax (it is described in full in the article by 
E. G. Boettigar) and this leads to a sudden release of 
tension in the contracting muscle, causing instant 
relaxation, while the antagonist that is suddenly 
stretched instantly contracts. It is this mechanism, 
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evolved many times independently, which makes 
possible the intensely rapid wing movements of the 

It is nice to have a clear account in English by 
H. Mittelstaedt of the ‘feed-back’ mechaniam which 
ensures the accurate capture of flies by praying 
mantids. This makes an interesting companion piece 
to the review by L. M. Paasano on the recognition of 
prey and predators by colenterates the oo-ordinated 
responses of which occur in the absence of a central 
nervous system.  'Neurohormones' as defined by 
J. B. Walsh embrace both the ‘neurohumors’ respon- 
Bible for immediate and often local reactions, and the 
producta of neurosecretory oells which often have a 
prolonged hormonal action. Since the two classes of 
material merge into one another this 1s perhaps the 
most logical treatment. 

There are many other contributions of much 
interest and value. For the general reader one might 
commend the final review by F. A. Brown, which 
describes the fascinating advances made by his group 
in recent years imn defining the properties of the 
‘physiological clocks’ by which so many living 
organisms regulate their lives. 

V. B. WIGGLESWORTH 


 ELECTRO-TECHNOLOGY 


Electro-Technology for National Certificate Courses 
By Dr. H. Buckingham and E. M. Price. Vol. 2. 
(Technical College Series.) . 298. (London: 
English Universities Press, 1956.) 125. 6d. net. 


HIS 18 the second volume in & series of books 
on electro-technology intended mainly for those 
studenta who attend the part-time National Certificate 
courses in electrical engineering. The general 
follows the same plan so that the text 
of each chapter not only comprises a number of 
fully worked examples where this is desirable, but is 
also supported by a set of appropriate problems to 
be solved by the reader. In all there are 142 well- 
selected problems, with answers to these in an 
appendix at the end of the book. The authors have 
inoluded in the text a description of fifteen important 
laboratory experimenta. 

There are, however, two new features. In the first 
place, it is wisely based on the MKSy, system of 
units, and secondly it contains more material than 
would be, or could be, covered in the 9.2 year. 


of equipment and apparatus : a very good feature. 

It is evident tha’ this is a well-thought-out text- 
book based on a thoroughgoing treatment’ within the 
limitations imposed by the nature of the student for 
whom it is intended. Although abmost all the 
symbols, units and abbreviations are those now 
generally there are still anomales. An 
example of this is that although illumination is based 
on the candela, the foot-and-candle disease still 
persists, with the foot-candle as a unit of light 
intensity. 
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Few will quarrel with the quality of the contents, 
but many will x consider that the authors 
should not have included so much material that is 
more appropriate to the S.8 year. In this way a fuller 


treatment and coverage could have been given to the ' 


rest. 

There is & great need for text-books having a 
speoiflo purpose, and in this case there is fairly general 
agreement as to the material appropriate for Inclusion 
in an §.2 course in electrical engineering. Such 
text-books would have a beneficial effect on the 
standard of lecturing as they should eliminate or 


is always essential as it is possible that with type 
of student this may disguise or confuse the physical 
principles. There is some doubt whether the academio 
standard is not above the average reader for whom 
the book is intended. In particular, the approach to 
alternating currents could well be based entirely on 


rotating 
i ical method an applied exercise for the 
mathematics course. 


VOLTAGE STABILIZATION 


Voltage Stabilized Supplies — ioe 
Basic Principles, Characteristics and ee 
By Dr. F. A. Benson. Pp. 870. (London : onald 
and Co. (Publishers), Ltd, 1957.) 50s. net. 
HIS book, as stated by the author in his preface, 
is based on a monograph published in 1960 and 
most of the material of this monograph (inoluding 
ninety-three figures) is reproduced with little altera- 
tion. Additional material has, of course, been added. 
Like the monograph the book does not deal with 
electromechanical devices or with the oontrol of 
generators. 
A large proportion (one-third) is devoted to glow- 
i tubes and their circuits. This is to be 
expected in view of the author's work on this subject. 
Ib would have been helpful to include manufacturers 


be confused by the use of O Y -numbers for valves and 
tubes in one section and civilian numbers in other 


stabilizers would be improved : 
by the use of modern valves and tubes in the cir- 


performance calculations. It should be 
169) thas a shunt stabilizer valve is &vail- 
able for 20 kV. 

A most useful chapter is devoted to battery 
reference sources but the work on bridges in Chapter 
10 might also have been included, with advantage, 
in this . The next chapter deals adequately 
with magnetio stabilizers. 
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The final chapter (85 pages) deals with bridge 
Fig. 205 appears to be so nearly identical with Fig. 202 
as to be scarcely worth including. The chapter covers 
an extensive range of circuits but sections tend to 
reed as & list of published works. 

Heading of the right-hand page with the title of the 
chapter or subject of the page would be a great 
improvement. 

More than a thousand references are inoluded 
from numerous sources and this forms a most valuable 
portion of the book. | 

Dr. Benson has been most successful in producing 
a well-written, clearly illustrated and valuable boo. 
for the engineer and research worker, but nob quite 
so successful in producing a book suitable for the 
student. G. N. PATOHNTT 


THE SCYTHIANS 


The Scythlans 

By Tamara Talbot Rice. 

Places.) Pp. 255 +02 plates. (London: 

Hudson, Ltd., 1957.) 21s. net. 

| E has been written in English about the 
Scythians since the labe Sir Ellis Minns’s greet 


(Anment Peoples and 
Thames and 


during the period of their dominance (c. 700 3.0. to 
€. A.D. 50) well beyond the area of their homelands, 
and the characteristic ars they developed still remains 
a joy to all art lovers to-day. It is not certain where 
they were cradled, the most suggestion being 
the Altai steppes, bus they appear before us as 
horse-breeding nomads, only now and then develop- 
ing & village life. They seem to have erocted no 
temples and we know little about their religious - 
ideas. But they attached enormous importance to 
the burial of the dead and their tombe are filled with 
the richest of funeral furniture. Naturally, for nomad 
peoples wandering over vast plains, the horse was of 


80 destroyed. Some of these animals were not without - 

blemish—one could scarcely expect the living to give 

up all their best horses for this purpose, Howe » 
E did. 


good 

exceptionally well illustrated, 
both with line blocks in the text and with no lees 
than thirty-two full pages of illustrations ab she end 
of the work. Naturally the illustrations are oon- 
cerned with the art, but one or two of the line draw- 
ings are devoted to such subjects as the plan of the 
Kostromakaya burial and a section at the same aite. 
The book will fill a gap, and such a work is overdue. 
Doubtless the specialist in the i 

regions will regret many details which the sixe of the 
volume hag made it necessary i general 
archeologist and the interested reader will welcome 
Mrs. Talbot Rioe's book. 
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SCIENTISTS IN SOCIETY TO-DAY" 


By the Right Hon. ma VISCOUNT HAILSHAM, Q.C. 
Lord President of the Council 


lo ee ere 
selected this year to propose the toast of the 
Royal Society. For the toast accords full well with 
all three t& which it has fallen to my duty 
to administer ın the past twelve months. Apert from 
its general scientific interests, the Admiralty is 
responsible by a strange historical chain of ciroum- 
stances for the Greenwich Observatory, now eeteb- 
lished in the parish of Herstmonceux, 6 village known 
to me personally very well, but before the advent of 
the Astronomer Royal, as it did in the 
Domesday Book ‘‘a priest and a wood for six Hogge”. 
The Ministry of Education, too, engaged as it is on 
its vast new of teaching and awards in 
soiance and technology, would have formed a good 
jumping-off ground for proposing the toast of the 
Royal Society. Best of all, perhaps, is my present 
office, responsible for the Councils of Medical and 
Agricultural Research, the Department of Scientific 
and Industrial Research, and the Advisory Council 
on Ssientiflo Policy. All these departments have 
their intimate connexions with science and their own 
reasons for wishing health and prosperity to the 
Royal Society, upon the talent of whose members 
they so very largely drew. 

But quite apart from official intereat, this toast 
accords also well with my own inclinations, and, as 
I see them, the needs of the moment. I have conned 
the speeches of my predecessors, and I find it has 
been their custom to stress the limitations of their 
humaniam in a society of scientists, of which I, too, 
am a poor example. 

But I would stress a point of contact rather than 
a pomi of difference. And I hope that in doing so I 
may be taken quite seriously even though my remarks 
may be couched in jocular and even facetious 
language. Both in Britain and the United States it 
18 popular fashion to ridicule and condemn what the 
Americans call the ‘egg-head’, the man who from 
boyhood up deliberately and consciously pursues 
intellectual pursuita, whether humanistic or scientific 
(or, better still, both), with whole-hearted xest—an 
unbalanced follow, they would say, a dreamy un- 
practical other-worldly sort of chap, unfit for the 
society of sucoeemful politicians, hard-headed men of 
business, simple soldiers, silent sailors or working 
journalista and all the other kmd of folk who make 
such & botch of this practical world by refusing to 
think about the theoretical problems involved in the 
art of living. 

To-night I can be as bold as brass. Although not 
a scientist, I am at least an ‘egghead’ by conviction 
and, I hope, by practice, and I am addressing & 
society of scientista who are also, always by achieve- 
meni and almost by definition, ‘eggheads’. It is time 
we got together. ‘Eggheads’ of the world, unite! We 
have nothing to lose but our brains. A country 
neglects its 'eggheads' at its peril For it 18 the 
‘egghead’ who is the greatest realist. It ia the 'egg- 

* Substance of the made in the toast of the Royal 
Bociety at the 205th Anntvermry Dinner on Aovember 30. 


head’ who invents the Sputnik, not the captain of 
football, nor the winner of the sword of honour, nor 
the president of the Junior'Oommon Room. It is the 
‘egghead’ who discovers penicillm, who splits tho 
atom, who thinks of the printed circuit, the electronic 
brain, the guided misle in the world of science, and 
it ıs the ‘egghead’ on the other aide of the academic 
fence who studies and produces the political and 
philosophical ideas which shake thrones, destroy 
empires or inspire millions of humble citizens to 
heights of self-sacrifice and devotion. It i the 
ordinary man who is the unpreotical sentimentalst 
who dreams away three-quarters of his life in wish- 
fulfilment, phantames, and leaves no trace on his 

ion. but & nasty smell of peardrops. There- 
fore, I say let us be proud of our ' x 
And let us jom in a united protest to Downing Street 
and the White House demanding higher recognition. 
It is a formidable mdictment of Western civilization 
and democracy that ‘eggheadedness’ 1s not valued at 
its proper worth. 

When our protest is made and our just claims are 
allowed, as with a Government as good as this is 
clearly mevitable, let us remember to stress & further 
point of union. Let us resolve to bury for ever the 
divorce, almost the schizophrenia, which divides our 
present society (or at least our present society of 
‘eggheads’) into two hostile and mutually unoom- 
prehendmg campe—the classical humaniam deriving 
its origin in the last resort from the culture of Greece 
and Rome, and the scientic world of Cavendish, 
Harwell and College. For the truth is that 
neither 18 complete without the other. No humanist 
is complete without an intimate understanding of the 
characteristics, tbe working and the potentialities of 
the techniques of our current soientiflo civilization. 
And I would say that no scientist was capable of 
giving his best unless he used the added perception 
he has acquired from his scientific studies to form 4 
part of a cultured and humanized approach to life. If 
I may quote from a recent notable speech by H.R.H. 
Prmoe Philip, the Duke of Edinburgh: “The 
educated man can be a specialist or need not be a 
specialist, but the mnportant thing is that his special- 
ization, whatever 15 may be, should in no way prevent 
him from being, behaving, and thinking, as an 
educated man". If I may venture an le : 
your prendent, with whose name this toast is coupled, 
is not merely a distinguished professional chemist, 
but also a connoisseur of Ohinese porcelain and a 
linguist who has addressed gatherings in Rome, 
Moscow and Paris in their own tongues. 

Part of the trouble at least has lain in the fact 
that there are in the civilization of the West, of 
which we are members, not merely the classical lore 
of Greece and Rome, not merely the scientific culture 
of our own forebears and contemporaries, but also the 
living tradition of justice, integrity, ion, love 
and service which we have inherited another 
source, and some would say a source of divine origin. 
Neither classicism nor scientific brilliance, though 
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the one may produce beauty, and the othar uncover 
truth, is & substitute for virtue; nor oan the divorce 
between the two be reconciled unkil both stand 
humbled at the shrine of love. 

But there is one more thing which we may say 
together in all sincerity. 

In the ideological war the scientiflo discipline is 
not merely the indispensable condition of survival ; 
it stands four square with humanism and morality 
on the aide of freedom. 

For science, to which the work of the Royal 
Bociety is dedicated, is not primarily & subject, or a 
series of subjects, but an attitude of mind, and 

the attitude of mind actuating those who 
seek the truth for its own sake by experiment and 
experience without philosophical, political or even 
religious preconceptions, other than the belief that 
the truth is there to be known, and that it can be 
recorded and related logically bo the general body of 
other truths similar ascertained. Science does not 
give a man the faculty of knowing, or the desire for 
freedom, the qualities of compassion or love, or the 
experience of God. These are part of his eternal 
mheritanoe. But the scientist is driven by his 
terms of reference to seek and lish the truth 
all the single-heartedness of pursuing the 
Grail. Though the scientist remains as vulnerable as 
his neighbour to political and moral error, he is yet 
unlikely to &ooepé indefinitely or corporately the 
political or moral indoctrination of a tyrannical 
system of government tied authoritatively to a body 
of a priori beliefs. Whoever retains the scientist in 
the employment of his society or seeks to breed a 
race of scientista ın his schools and universities, 
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though they may for a time neglect the humanities 
or despise ihe ordered ing of morality and 
virtue, will in the end create and harbour a race of 
men and women rebellious against the nonsensical 
assumptions of a political creed unbased on human 
experience, and unwilling to accept as part of its 
n&turel machinery the self-adjusting mechanism of 
rational discussion and argument. It is this which 
causes me to proclaim my faith and hope in the 
scientist. No nation dare neglect him save at great 
peril; for this reason the scientist can te 
barriers which exclude the moralist and demo- 
cratic politician. He can penetrate those barriers 
without litical motives or even while himself 
suffering from political delusions, but he carries the 
virus of freedom in tbe very constitution of his 
being, and he cannot fail to pass it on to his new 
neighbours. 

But here in Britain the scientist is at home, though 
he is, in my opinion, lıke other intellectuals accorded 
too little honour in his own country. He has been 
at home in Britain since Charles IL formed the Royal 
Society not quite three centuries ago. He is at home 
in Britam to-day and the symbol and centre of his 
Dx gend dde es Society. ` 

e ay Piha toast of the Royal Society, 
coupled with name of ite president, I am thus 
consciously proposing the toast of a great historical 
institution, with ita roots deep in the past, but 
dedicated in the present to the cultivation of a living 
and contemporary spirit, the spirit which is a$ once 
the especial mark and glory of our current civilization 
as ib is to some extent the occasion of some of our 
deadhest perils. 
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PROGRESS OF CANCER RESEARCH 


HE thirty-fourth annual report of the British 
Empire Cancer Campaign (11 Grosvenor Cres- 
cent, §.W.1) is a sizeable volume of nearly six hundred 
pages. The Campaign spent about £500,000 in 1956 
supporting research at some thirty centres, in addition 
to financing more than sixty individual investigators. 
The work described in the report can be classed 
conveniently in three main branches. First, studies 
of human tumours and clinical investigation (inolud- 
ing diagnosis, prognosis, and the evaluation of 
is io measures); seoondly, radiology, which 
inal physics of radiations, radio-therapy and 
radio-biology (namely, action of radiations on tissues, 
cells, macromolecules and other substances of 
biological interest); and finally, the largeat class, 
which embraces : (1) Carcinogenesis and carcinogens. 
(2) Environmental canoer, in partioular the relation 
between smoking and lung cancer, which is the most 
interesting topic in cancer research at the present 
time. Some axperts are convinced that environ- 
mental research, which uses demography as ita 
principal theme, is to-day the most hopeful way of 
attacking the cancer problem. It does not yet 
occupy & very prominent position in the studies 
catalogued in the report because very few, if any, of 
the young scientists qualified to take part in, say, 
work on nucleoproteins have any interest in, quite 


apart from training or capacity for, research on 
environmental, demographic and statistical lines. - 
(8) Oarcinogenic viruses. (4) Biochemistry of 
tumours; including the application of tracer com- 
pounds to the study of tumour and tissue metabolism, 
and the factors which affect tumour (5) En- 
(6) Hormones. (7) Nucleic acids. (8).Cytol- 
(10) Immunol- 


pessages are highly technical and oould 
Perhaps be described in Baedeker's terme aa "for 
ee Parta of the report 
might be regarded as inflated with unnecessary detail, 
while other sections dismise in a few lines what has 
in fact demanded several years of disciplined study 
and laboratory technique : this helps to explain why 
the task of the reviewer, in deciding what to put in 
and what to leave out, has a subjective element. 
With regard to carcinogens, the latest advances 
seem +o be that certain comparatively small mole- 
cules, and quite well-known compounds, have been 
revealed aa possessing carcinogenic activity or able 
to ‘initiate’ carcinogenesis (stage 1 on the Berenblum 
theory) or ‘promote’ it (stage 2) once the first step 
has been overcome by an initiator. The standard 
carcinogens, benzpyrene, ete., can accomplish both 
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stages. B-Propiolactone (I), ethyleneimine (IT) and 
cholesterol have been -shown to be carcinogens ; 
urethane induces carcinogenic changes when it is 
given by mouth to mice, for not only do lung canoers 
develop but cancers of the dorsal skin are initiated — 
tumours & ing in this area after painting with 
croton oil. Phenol has been found to have strong 
‘promoting’ activity and weak total carcinogenic 
potency. An important feature of the assay for 
tumour-inducing activity is the variation of response 
due to differences in susceptibility in the experi- 
mental animals. For example, Rusch (United States) 
ia quoted (p. 198) as reporting that "almost as many 
tumours were produced when croton oil, phenol, 
iodoacetic acid, or allylisothiocyanate, were applied 
alone, as after treatment with DMBA. However, 
croton oil applied alone to mice of another strain 

s. | 
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produced no tumours’’.. 
OH, 
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y 
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Salaman and colleagues find that croton oil is a 
powerful promoter, bus a weak complete carcinogen 
and only for sensitive strains of mice. These workers 
have bred strains of mice varying widely in response 
when treated by one application of dimeth: - 
thracene followed by painting with croton oil (“Strain 
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O,,Br and A—no tumours produoed.") Such differ- 
enoes of sensitivity could explain ihe di i 
between the results of teste for potency when different 
laboratories are working with carcinogenic agents of 
low intensity ; of course if mouse tissues are treated 
with an excess of powerful carcinogen, susceptibility 
differences become obliterated. These facts should 
still the storm-in-the-teacup raised by the failure of 
. workers in Britain to confirm the positive results 
of Wynder (United States) on the tumour-inducing 
activity of tobacco tar on mouse skin. It might 
perhaps be pointed out that the lack of carcinogenio 
response of some mouse skin to tobacco tar does not 
prove that it must therefore be inactive on human 
lung tissue (pure benzpyrene, for example, ie highly 
carcinogenic for mouse skin but far lees so for rat 
skin or for rabbit skin). 

The report includes an interesting account of a 
visit to Wynder’s laboratory and to other important 
centres of cancer research in the United States. 

A large number of experiments are still being 
devoted to the nucleoproteins of tumours and normal 
wigsuem, chiefly with the aid of tracers; details of 
more than thirty such studies are included in the 
report. Investigation of nucleoproteins is funde- 
mental to the biochemistry of living matter but no 
great advance in cancer research has yet been made 
from that-angle, and it might perhaps be questioned 
whether the attack from this basic level is not too 
academic an approach. : 

The immunological aspect of neoplasia, which has 
always attracted great interess from the earliest days 
of cancer research, has received an increasing volume 
of study in the past few years. Some of this work 
has lately been expressed in very difficult terminology, 
theories being offered without adequate observations 
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in support. One such exponent is now beginning to 
take up & rather more oritical point of view; he 


not primarily of the 
convincing evidence would be to discover new facts 
predicted by the theory". . 
Research on the sex hormones and related steroids 
lias encountered something of & setback, temporarily 
no doubt; one of the leading authorities (after an 
extended account of a “Symposium of Oestrogen 
Methodology” and a very competent study of "The 
Excretion of Steroids in relation to Neoplastic 
Disease”) concludes that (p. 501): “The excretion 


chemotherapy, involving something of the order of 
a million mice. 

Tissue culture seems to be moving up in the 
hierarchy ; a dozen studies are outlined in the report 
and it is good news that tissue culturista are at last 
becoming aware of the possibilities of Earle's dis- 
covery, about 1948, that normal mouse fibroblasts 
growing in vitro can become transformed spontane- 
ously to malignant oella in the abeence of carcinogens ; 
this discovery is restated in two places in the 


The work being carried out in the various medical 
physics laboratories mentioned in the report indicates 
thas the age of automation is coming closer in research 
as in i . In view of the widespread shortage 
of trained physicists it seems profitable for those who 
are working in this field to produce methods and 
instruments designed to reduce the time spent in 
routine calculations; and in the study of the dis- 
tribution of radiation within patients being treated 
either by X-irradiation or with radioactive isotopes. 
In one centre the possibility of the application of 
electronic computing to routine problema of treatment 
is being considered, and in another ized distri- 
bution charta of the contours of the 
individual petienta have been produced. Automatic 
scanners are also being designed for the localization 
of radioactive sources in patients or on chromatograms 
and also in the form of scanning X-ray tubes. X-ray 
tubes in their turn may be superseded by radiography 
with radioactive sources and a detailed study is being 
made of xenan-138 for this purpose. This isotope 
can be produced as a fission product or by direct 
irradiation of xenon gas. Determination of the 
physical factors of xenon-188 is complicated by the 
presence of other isotopes of xenon. In practice, good 
radiographs of fractures of the wrist and ankle can 
be obtained with exposures of only a few seconds 
using sources of high activity. In the treatment of 
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malignancy, more and more emphasis is being placed 
on the use of cobalt-60 and cægium-137 units con- 
taining kilocurie amounts and on the use of the linear 
accelerator. As & consequence of this an immense 
amount of work is being done on their dosage distri- 
butions and on the properties of the radiations 
produced. This in turn requires the design and 
production of dosimeters surtable for the accurate 
measurement of beams of this quality. Caloritnetric 
methods are reported from several centres, including 
the microcalorimetric method of measuring beamed 
radiation using thermistors to measure the tem- 
perature rise in lead absorbers. The development of 
‘Perspex’ doeimeters for measuring high doee-ratea in 
an electron beam is also discussed. At the other end 
of the scale it has been found thas sealing & solid or 
liquid sample in intimate contact with a phosphor 
within a plastio sheath provides a simple and easy 


weak alpha-amitting substances. 

: ion as a whole becomes more and 
more ‘radiation conscious’ it ia mmportant that the 
effect of low levels of radio-aetivity applied to large 
populations should be studied as well as the tech- 
niques for general protection of workers dealing with 
what may prove to be dangerous amounts of activity. 
Bome of the main hazards to the latber are those 
relating to handling metals, which may become fixed 
in bone with subsequent irradiation of that bone and 
the consequent risk of irradiation-induoed neoplasms. 
The investigation of certain chelating agents as an 
aid to the removal of these radionuclides is reported. 
Film-badge monitoring using different types of film 
holders is now widely used and in many centres the 
continuous wearing of film badges is obligatory for 
"all staff likely to be exposed to any ionixing radia- 
tions. The development of a whole-body gamma-ray 


report of the variation in the radioactivity of rain- 
water which has been correlated with tests of atomic 
weapons at the testing range some 600 miles 
away. 

There is not a great deal of special note in the fleld 
of cancer morphology. Experience with the diagnosis 
of cancer of the cervix by exfoliative cytology is 
reported from two centres, the most detailed and 
provocative coming from Birmingham. Among 4,000 
gynecological out-pationte fifty-three cases of cancer 
of the cervix were recognized by ordinary clinical 
methods. To these, cytological examination added 
three cases of frank invasive cancer. and fourteen of 
carcinoma in su or pre-ihvasive cancer. At the 
same time there were twenty-two false positive and 
three false negative reports. The ‘pick-up’ rate is 
low in this series, and Prof. H. O. doubts 
whether the method justifies ite cost except for 
research purposes. The Newcastle figures, however, 
show twenty-one invasive cases and fifteen carcino- 
mata $n situ ‘picked up’ in 2,500 smears. Such 
differences probably reflect differences in the material 
submitted, which might be related to geographical 
or social difference in the incidence of cancer of the 
cervix, or more probably differences in the type of 
clinio involved and the efficiency of its screening 
procedure. It is, however, also possible thas they 
reflect differences in the efficiency of the cytologist, 
or in their criteria of abnormality, or even differences 
in the histological criteria of invasiveness which are 
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the ultimate standards by which the accuracy -of the 
cytologist’s diagnosis must be judged. There has 
been some criticism of the use in Birmingham of a ^ 
oytologist without medical qualification in charge of : 
the of smears, but it is most improbable 
that this is the cause of the low ‘pick-up’ rate. In any 
event, if the method is ever to economically 
possible on a large scale, it will have to be organized 
in some Buch way as this. These comparatively 
unfavourable figures from Birmingham need not 
perhaps be taken too seriously, but they sound a ' 
necessary warning against too uncritical acceptance 
of the worth of cytological screening in cancer of the 
cervix. 

Dr. P. M. F. Bishop (Guy's Hospital) reporta a 
laborious investigation which seems to brand as a 
fallacy the long-held view that therapeutic cetrogen 
may be a significant factor in the production of 
cancer of the uterine body or the breast. Of 420 
cases known to have been so treated, followed up for 
4-20 years, only one had developed endometrial 
cancer. Follow-up of cases with presumed high 
endogenous output of owtrogen, and retrospective 
survey of the previous cestrogen treatment of cases 
of endometrial cancer, gave equally non-significant 
resulta. 

The work of the Cancer Register recently estab- 
lished at Kampala, Uganda, continues, and it 18 to 
be hoped that it will soon be making a major oontri- 
bution to the many problems raised by ihe distri- 
bution of different types of cancer in Africa. This 
year’s harvest is, however, lmıted to observations 
on bone changes in Kapoei's sarcoma, and on jaw 
tumours in Africans. The latter reach the remarkable 
figure of 5-6 per cent of all tumours seen at Kampala, 
the commonest kinds being sarcoma (type unspecified, 
but not osteosarcoma or osteoclastoma), adaman- 
tinoma, carcinoma, and mixed salivary tumour of 
the palate. An international conference on cancer of 
the liver was held at Kampala in 1956, but the survey 
of ita findings presented in the report 18 too brief to 
be very illuminating : the most important point that 
emerges is that in the absence of any generally agreed 
definition of cirrhosis the criteria used in the pathol- 
Ogical diagnosis of that condition vary 80 greatly from 
place to place that comparative statistics of the 
incidence of cirrhosis, and thus of the relation of 
cancer bo cirrhosis, in different parts of the world 
are of very little value at present. 

These annual reporte would be greatly enhanced in 
value by a subject index. They present a unique 
compendium of information on current research in 
very many flelda more or lees directly related to 
cancer. However, they are arranged geographically, 
by departments, rather than in any logical order, and 
i$ is not easy to aasamble all the aspecta of one 
problem. The summary with which the volume 
begins aote as a guide to ita contente, but it makes a 
poor preface, for it is so impartial and comprehensive 
that it is nearly unreadable. A thoughtful preface 
with some attempt to sum up the year’s progress and 
direct attention to its main achievements would 
form a better advertisement of the aims and policies 
of the Campaign and a far more attractive introduc- 
tion to its report, while its function as guide might 
well, as suggested, be far better performed by an 
index. It is very noticeable that an account by 
Bir Ernest Kennaway of a visit to the United States 
to discuss tobacco and lung cancer is the least formal 
article in the report, and also the most readable. 
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POLYMORPHISM IN PLANTS, ANIMALS AND MAN 


By Dr. E. B. FORD, F.R.S. 
Genetics Laboratory, Department of Zoology, University Museum, Oxford 


T all stages of plant evolution polyploidy and 
Å ‘change in the ‘content of the chromoeome-set 
have played a decisive part in the supply, and indeed 
in the control, of heritable variation. Their analysis 
into a unified concept of chromosome-genetics is 
due principally to Darlington’. A corresponding 
study of the animal kingdom is not ae yet available. 
For many reasons, which include the rarity of asexual 

otion and self-fertalization, it is likely to pro- 


(9) polymorphio. | 

Polygenio qualities, such as human height, are due 
to the action of a large number of genes having small, 
approximately simular and cumulative effecta. These, 
of course, interact with environmental differences, 
ag in all io variation. 

When, on the other hand, a major gene mutates, 
the new allelomorph will be disadvan- 
tageous. The reasons for this are sufficiently obvious. 
Mutations are random changes relative to the needa 
of the organiam, and when these oocur within any 
highly organized system (and such is the body of an 
animal or plant), they are more likely to be harmful 
than useful. Now the genes have multiple effects. 
It would indeed be difficult to suppose that the chemi- 
cal and embryological processes connecting & gene 
with &. i character should in no way modify 
whether or not the end 
Thus all the 


though normally identifled by their influence on 
such apparently trivial qualities as wing-venation or 
eye-colour, react upon the viability (length of hfe, 


unfavourable way. . 

In polymorphism, on the other hand, we are con- 
oerned with the fate of initially advantegeous major 
genes. Logically, one must also envisage the situa- 
tion in which a mutant gene is neutral as regards 
survival value. However, Fisher’ has shown that 
the balance of advantage and disadvantage between 
the allelomorphs concerned must be extraordinarily 
exact to produce that situation. Therefore, such 
selective neutrality 18 both rare and of short duration. 
For the frequency of such & gene oan have increased 
but little by mere chance before the delicate balance 
required for its neutrality is upset by changes in the 
environment or in the gene-complex of the organism. 
Thus if & character controlled by & major gene occupies 


even 1 or 2 per cent of & popul&&ion, then that gene 
must have some advantage. 

Polymorphism was defined by Ford® as the oocur- 
renoe together in the game habitet of two or more 
discontinuous forms of a species in such proportions 
that the rarest of them cannot be maintained merely 
by recurrent mutation. That is to say, it excludes 
geographical races, rare disadvantageous mutants 
and continuous variation falling, for example, within 
& curve of normal distribution and controlled by 
polygenes. It arises in the following way. Mutation, 


H though very rare, is & recurrent phenomenon, go that 


genes are given opportunities, repeated at long 
intervals, for success or failure. Any one of them will 
begin to spread if since ita previous origin as a mutant 
its effects have acquired an overall advantage owing 
to & change in the environment or in the average 
gene-complex of & population. Yet it is very mprob- 
able that all the results of ita action will be useful 
aimee these are diverse and, aa already noticed in 
another connexion, the chanoe of fitting each of them 
harmoniously mto the highly organized system of the 
body will be remote. Those favoured by selection 
will become dominant and those opposed by it will 
increasing rapidity as the gene-frequency rises. Thus 
the heterozygote will come to have none but favour- 
able effects and will be at an advantage compared 
with both homozygotes, each of which will evoke 
some desirable and some undesirable ities*. 


tly, the spread of & major gene will 
ently generate a polymorphism, in which dis- 
tinct genetically controlled forms will reach an 
equilibrium in the population. They will do so when 
the advantage of the heterozygote is balanced by tho 
disadvantage that it fails to breed true. Thus it is 
to be noticed that the heterozygote is bound to gain 
a superiority, in iteelf sufficient to produce polymor- 
phism, even when & balance of contrasted types is 
ensured ecologically. Thus the Batesian mimicry 
of butterflies, in which relatively palatable species 
obtain protection by copymg those which are rels- 
tively distasteful, tends to produce polymorphism. 
It does so because the advantage involved wanes 
and is converted into a disadvantage as the numbers 
of & mimio inorease relative to those of its model. 
Selection then favours the evolution of several distinct 
forms under genetic control, and these should become 
stabilized ab such proportions that they all receive 
equal protection : mdeed, we find that ther relative 
abundance varies from one locality to -another in 
relation to that of their respective models. This 
situation in itself generates diversity within the 
population; yet, in addition and providing as it 
were & double basis for polymorphism, the hetero- 
sygotes are at an advantage oo: with their 
corresponding homozygotes—a ition which also 
supple all that is needed to mamtam a polymor- 
phism. 
Mimicry is perfected by selection operating upon 
the gene-complex, withm the ambit of the major 
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which acts as a switch-mechaniam. It does so 
Just as, at a different genetic level, the characteristics 
of each sex are open to gradual evolution, though 
eubject also to & switch-contro] desidmg whether the 
individual be male or female. 

The most i instance of evolution ever 
actually witnessed is that of ‘industrial melanism’, 
fey wis hiaakiah fuse GF fuco (HAR aixtyiapecien Ge 
moths have been, or are, spreading in the industrial 
areas of Britain and elsewhere. They are under 
direct genetic control, the black phase being almost 
invariably a simple dominant. These species are all 
cryptically ooloured and derive protection from 
active ion by birds owing to their resemblance 
respectively to pele bark and lichen in the normal 
countryside, and to the blackened tree trunks m the 
areas polluted by smoke*'« Yet in view of what has 
already been said, we should expect this distinction 
to involve physiological aa well as visible changes, 
and evidence is already accumulating to indicate that 
ihe (melanic) heterozygotes are hardier than the 
normal pale forms. 

We are here witnessing the rapid spread of a gene 
eoru Oor a] in response to a cataclysm 


tion (a gene-frequenoy of 77.0 


even up to 98 per cent. Yeb we are nob to suppose 
that the genes le for them will anywhere 

until their once ‘normal’ allelomorphs are 
maintained solely by mutation pressure, giving rise 
only to one pale specimen in many thousands. -On 
the contrary, they should now paas from a ‘transient’ 
to & true or ‘balanced’ polymorphism, in which the 
frequencies of the allelomorphs will be maintained 
by contending selective advantages and disadvantages. 

In both mimicry and industrial melanism the 
features by which polymorphism is recognized are of 
obvious selective Importance. They may, on the other 
hand, be of no apparent significance, bus we cannot, 
therefore, that the genes controlling them 
are of neutral survival value. Indeed, we can be 
certain that this is not So. One type of evidence 
which may be used for substantiating that view oan 
be illustrated from work on tbe Scarlet Tiger moth, 
Ponaxta dominula. 

An isolated oolony of that insect at Cothill, Berk- 
shire, is polymorphio for a small variation in colour- 
pattern. The heterozygotes, though recognizable, 
have usually to be examined carefully to reveal it, 
but the rare homozygotes are much darker than the 
normal form and consequently are relatively oon- 
MU ed aded hen This colony has been more 

than has any other population of 

Vor recette The species is single brooded, 
and at Cothil the numbers have been estimated 
each season for many years by the method of marking, 


the lymorphiam concerned has bean s 
Ii is possible to calculate to what extent a change 
LR do DOT A Ee gc A E 


shown that the observed fluctuations in the polymor- 
phiam ratios are too great to be fortuitous: they 
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must be the result of selection, changing in intensity 
and in direction from season. to soason**, Thad is to 
say, we have evidence that, as deduced by theory, the 
genes controlling this polymorphism, trivial ag it 
appears, are of importance to the species, being 
subject to selective advantages and disadvantages. 
In the example provided by the Scarlet Tiger moth, 
Pci ee ee a 
selection operating qualities other than 
le whuh am visible BO eru gud 
features are not always available for ita recognition. 
The variation involved is than concealed, and in such 
circumstances apparently similar individuals differ 
from one another in ways affecting their viability 
which, although important, can be detected only 
by cytological or physiological means. Yet the 
genes responsible for ıt segregate and contribute to 
the variable background agamst which the environ- 
ment as well as other genes operate. Such concealed 
polymorphism is therefore bound to influence some 
of their effects. 
In many species of the fly Drosophila numerous 
inversions can be recognized. This 
nn Da ben wg eal MU PCM Dy 
Dobzhansky!* working especially D. peeudo- 
obscura and D. persim4lis. Hoe it poasible to 
identify certain inverted segments, & considerable 


vary 

in natural populations, both from place 
ae oa from one time of year to 
another, ib is evidens that they are belanoed by 
contending advantages and disadvantages. This ig 
substantiated by laboratory experiments, demonstrat 
ing that the relative superiority of one compared with 
another gene-arrangements varies, for example, with 
temperature. As is to be expected, heterozygous 
inversions are favoured compared with either of the 
homozygotes, go maintaining diversity and providing 
& reserve of ada ions to meet different sets of con- 
ditions. But various types, important as they 
are, can be distinguished only by cytological means ; 
except in that known as ‘sex ratio’, which causes the 
X-chromosome in males to divide twice at meiosis 
and the Y to be lost, so giving rise almost exclusively 
to female progeny}. Thus these inversions generally 
constitute a concealed polymorphism. The controlling 
unit here is not & single gene but a group of closely 
linked genes acting as a switch-mechaniam ; that is to 
say, a Buper-gene!t, 

From the functional point of view the inversions, 
reducing as they do crossing-over between unlike 
segments, serve to hold together those genes which 
co-operate to produce useful effects. It may well be 
inquired why these should chance to occur near one 
another on the same chromosome so that they oan 
be included within an inverted segment. The answer 
is that their proximity has been evolved, and here we 
reach & concept of importance in polymorphiam as a 
whole. If two or more genes interact favourably it 
will be advantageous to them together, just as 
it will be to transmit in a block a gene and those 
‘modifiers’ which improve ite effects. Apart from 
any other counterbalancing disadvantages which may 
be involved, selection, therefore, will favour those 
translocations which bring such genes into the 
same chromosome and, afterwards, such mechanisms 
as prevent their soatter: it does so by reducing 
crossing-over between them. This may be achieved 
by inverting a segment containing them, but thas is 
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nob the only means available: alternatively, there 
may be a direct reduction in the chiasma-frequency 
rearrangements. Even if the genes in question should 
Initially be on the same chromosome by chance, their 
adjustment to give favourable chromosome-types 
must be due to selection. In general, i$ may therefore 
be said that there is a tendency for the unit controlling 
& polymorphism to evolve from a single major gene 
to & guper-gene. 

That conclusion doubtless applies to the examples 
already mentioned. Two of tham, the polymorphism 
of Panavia dominula in one isolated colony, and the 
phenomena of industrial melanism, are probably too 
recent for it to be detectable. However, the work of 
Clarke and Sheppard is at last beginning to throw 
light on the genetics of butterfly mimiory, and they 
inform me that several of the mimetic forms of the 
African Paptlio dardanus behave as if controlled by 
multiple allelomorphs. This, as they fully realize, is 
suggestive. For very close lmkage can give the 
effect of allelomorphism or an approach to it. 

However, apart from the theoretical neceasity of 
that concept, the control of polymorphism by means 
of guper-genes is nob in doubt; we can examine the 
process both when complete and during ita evolution. 
Before proceeding further, it is worth while to quote 
Instances in which these stages can be detected in 
lower organisms. 

DoD ear ae 
when Darwm studied it in the primrose and the 
cowslip'*. In these species the flowers are of two 
types. They are about equally common and are 
borne on separate plants: that is to say, ‘thrume’ 
with anthers at the top of the corolla tube and the 
stigma at the bottom, and ‘pins’ in which the positions 
of theee floral parte are reversed. Moreover, thrums 
have larger pollen grains than pins; they have also 
a stigma of a different shape and with shorter pepillæ. 
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(pm and thrum) than similar flowers. He recognized 
also that its effecta are enhanoed by differences in 
fertility. For even when crossing between like types 
takes place, it is a relative failure: pollen produced 
by & pin plant requires the environment provided 
by the female parts of a thrum flower for successful 
growth, and the reverse. 

Thrum behaves as a simple dominant to pm, bub 
the crossing of unlike types in natural conditions 
ensures that the thrums are normally heterozygotes. 
The genetio switch-mechanism involved is, in fact, 
that of a super-gene: a group of very closely linked 
genes controlling pollen-size, anther-height, style- 
length and type of stigma.  Croemng-over between 
them is very rare. When it does occur ib can separate 
and in the constituent unite, Bo producing 
short homostyles and long homostyles. In the latter, 
~- the male parts are those of a thrum flower and the 
female parte those of a pm; thus the anthers clasp 
the stigma at the top of the corolla tube. This type 
is therefore fully self-fertile as ite selfing is equivalent 
to a cross between a pin and a thrum. The result 
is &n inbreeding mechanism which can be substituted 
for the outbreeding one of heterostyly when the evolu- 
tionary stituation demands it, and this is in fact 
happening in two districts in southem England 
to-day™. 

In the heterostyle-homostyle mechanism, which 
naturally is widespread among plants, the evolu- 
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tion of the guper-gene mechanism seems generally to 
be perfected. A stage in its production is illustrated 
by the snail Cepaea nemoralis, in which Cain and 
Sheppard! have demonstrated with great success 
the working of natural selection. The species is 
polymorphic both for colour and banding. Yellow 
shells are receasive to those of the brownish shades 
while the possession of bands is recessive to their 
absence. Yellow shells are leas conspicuous upon 
light soil as on a chalk down, and upon green 
herbage, and in such localities they are relatively 
common. The brownish shells are the better con- 
cealed in a beech wood and upon dead vegetation in 

and here ib is they which predominate. 
Similarly, the banded shells have an advantage upon 
& diversified background, such as & mixed hedgerow, 
and the plain upon & more uniform one. The shells 
are preyed upon by thrushes which carry them to 
favourite stones where they break them open, and in 
each type of habitat the remains contain an unduly 
high proportion of the inappropriately coloured and 
banded forms: the birds are, in fact, powerful 
selective agents. 

We may feel confident it is not fortuitous that 
there is linkage between the two pairs of allelomorphs 
concerned. The cross-over value between them may 
cent, yet there is evidence that 
varies significantly in differant 
populations’*. This is exactly the situation which 
could lead to the formation of & super-gene. One of 
the great needs in genetic research at the present time 
is to study the evolution of close linkage by means of 
selection experiments, snd Cepaea nemoralis exempli- 
fles the type of material required for that 

There is yet another way in whioh linkage affecta 
polymorphism. One of the commonest forms of 
mutation is thas producing recessive lethals or semi- 
lethals. These saocumulate in the immediate neigh- 
bourhood of the controlling gene or super-gene owing 
to the high frequency of ita heteroxygous genotype 
in which, as recessives, they remain protected from 
selection because in single dose. Only when they 
are sufficiently far along the chromosome to be at all 
often separated from the switch-unit by croeaing- 
over will they lose the shelter it affords. Olearly 
such linkage must magnify the already-mentioned 
superiority of the heterozygote but in respect only 
of one of its homozygous genotypes: that is to say, 
the ‘dominant’. The disadvantage of the other is 
ensured by the absence of the quality for which selec- 
tion is operating. 

It is for this reason that dominant polymorphio 
traits are Bo frequently reported as ‘linked with & 
Iethal’. A well-known example is provided by the 
white female phase of the butterfly Colias philodice, 
in whioh it is difficult to establish & strain of homo- 
xygous whites for this reagon!'. 

The features of pol here described are 
general principles applicable wherever thub condition 
is found, as are the far-reaching deductions to which 
they lead. They can therefore be extended to the 
human race, for man is one of the most polymorphio 
animals known. 

When the blood groups were first treated as 
examples of balanced polymorphism, the significance 
of that step did not at once attract attention though 
it received emphatic approval from R. A. Fisher. 
In fact, some time elapsed before it gained any wide 
acceptance: even after ten years Dobzhansky!’ could 
seo no reason to regard the blood-group genes as 
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of other than neutral survival value. Yeb theoretical 
considerations inevitably demonstrate the oontrary 
and show that they must be maintained in the popula- 
tion by contending advantages and disadvantages : 
so does their occurrence in the great apes, indicating 
& diversity long continued. Indeed, it was suggested 
by Ford, in March 1940, that these genes must have 
unknown effects for which they are selected’ even 
before the discovery, by Levine and Katzin in October 
of that year, that dangerous rhesus incompatibility 
oan arise between mother and fœtus". 

The concept of polymorphism when applied to man 
leads to further deductions m the fleld of serology. 
Since the blood group genes must have multiple 
effects, favourable and unfavourable, by which they 
are balanced, they are bound to influence the general 
physiology, and in such a way as to produce charac- 
teristic responses to stimuli of various kinds and to 
the onset of changes in the body. Ford™ therefore 
pomted out that individuals belonging to the different 
blood groups would not be equally susceptible to 
certain speciflo diseases. That predictign was oon- 
firmed amu years later when Struthers" discovered 
that a larger proportion of group A than of group O 
babies die of broncho-pneumonia during the first 
two years of life. The results are fully significent but 

ire to be corroborated on further sets of data. 
Aird, Bentall and Fraser Roberts™ then showed that 
a significantly high proportion of those who suffer 
from cancer of the stomach belong to blood group A. 
An important further step was taken when Clarke 
, e£ al.™™ demonstrated that duodenal uloer 18 unduly 
common both in individuals belonging to group O 
and in those who fail to secrete the ABO antigens 
into their saliva. This latter condition constitutes 
another polymorphism. It is controlled as & simple 
recessive and in Britain affects about 22 per cent of 
the population, while the remainder of the oom- 
munity secrete these substances in large quantities. 
Further work along these lines is revealing other 
associations between pathological states (for example, 
pernicious anemia, of the hip in old age) 
and the different ABO blood groups. 

Bo far suoh investigations have largely been con- 
fined to that seriea, owing partly to & deplorable lack 
at the present time of most of the other sera (except 
those of the commoner rhesus types). When the 
necessary facilities are available, it should be possible 
also to detect correlations between other groups 
and the inoidenoe of certain diseases. This indeed 
should be demonstrable for all forms of polymorphism, 
inaluding the newly discovered human ‘physiological’ 
types. For example, nodular goitre patients Include 
a mgnificant exoees of those unable to taste phenyl. 
thio-urea™ (oonflrmed by Clarke e£ al., in the press). 
That compound is intensely bitter to about 70-80 
per cent of the population m Europe and the Near 
East and tasteleas (except in large concentrations) 
to the remainder. In this curious diversity the in- 
ability to taste is a sumple recessive, subject to minor 
complications due to modifiers. I+ also existe as a 
polymorphism among anthropoid apes''; a fact 
which suggests that it has been maintained from 
a remote and pre-human period. 

The value of the blood groups in anthropology 
has been recognized for nearly forty years but, at 
least until recently, for the reason. By a 
curious inversion of logical thought, it was held thas 
their oocurrenoe in distinct and characteristic propor- 
tions in the different races of mankind was specially 
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important because the variation involved was 
selectively neutral. Precisely the contrary is true. 
The fact that the genes concerned are balanced by 
selection at optimum frequencies, which differ from 
race to race, is the one which gives them signifloance 
as a oriterion of relationship. It does so because in 
these circumstances their proportions are influenced 
by the average genotype of the population in which 
they ooour. 

Applying the theory of polymorphism to human 
examples, we can be sure that in man the hetero- 
xygotes are at an advantage compared with the 
homozygous types. Not only has this been demon- 
strated in one noteworthy group of instances but also ; 
in them the nature of that advantage has been 
revealed*’, 

Sickle-celled anmmia is the homozygous expresion- 
of a gene which merely produces the innocuous 
sickling ‘trait’ when heterozygous. In the homo- 
zygotes, the normal hmmoglobm 18 replaced princi- 
pally by an abnormal type, but up to 20 per oent of 
the ordinary foetal hæmoglobin may also be present. 
This leads to the formation of irregular ‘moakle-shaped’ 
red corpuscles and produces hæmolysis severe enough 
to cause an extreme and generally fatal anmmia. 
Indeed, the fertility of this genotype is lees than 
one-quarter that of the heterozygotes. These latter 
are quite healthy, but their hæmoglobin consists of 
the normal and abnormal’ types in approximately 
equal quantities. Their red corpuscles are unaffected 
while in circulation but they assume the sickle-shape, 
though to a leas extreme degree, if the oxygen tension 
of a drop of blood be lowered by the use of ascorbic 
aad or by other means. Thus the heterozygotes can 
be identified. Though generally absent or of extreme 
rarity, they constitute a considerable proportion of 
the population in a few regions, and they amount 
even to 40 per cent m some African tribes. Evidently 
in these places, and there alone, they possess an 
advantage Bo considerable as to outweigh the heavy 
destruction of the ho tes. The nature of this 
has been discovered®, for the sickling trait confers 
marked immunity to subtertian malaria. The 
polymorphism is established only where that disease 
is common ; for there the heterozygote is favoured 
compared, with either homozygote, Bo ensuring 
diversity. 

A glance at any work on the human blood groups 
will show that several of them are controlled by & 
switch-mechaniam already identified as a group fo 
closely linked genes. That is to say, the expected 
evolution of super-genes has taken place in man. In 
other instances it may be so complete that it has not 
yet been from allelomorphism: & 
situation which may be true of the well- een ABO 

itself. 

Ib has already been pointed out that there is great 
need to study the evolution of linkage and of super- 
genes experimentally. Possibly those processes can 
be examined in another way: by observmg their 
occurrence in human populations. Two opportunities 
for doing so may be mentioned here. ‘The first is 
provided by the Henshaw blood group, which is 
principally found in Afmcan Negroes. The gene 
controling it is extremely closely linked to that 
responsible for the well-known MNL groupe, but in 
@ way which differs in different regions: for in West 
Africa, bus not elsewhere, the Henshaw gene is always 
carried in the same chromosome with that producing 
group N. Secondly, there ia good, though perhaps not 
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decisive, evidence that the genes controlling the Lewis 
and Lutheran groups are near one another on the 
same chromosome (& cross-over value of 5-6 between 
them has-been assessed). They might show different 
degrees of linkage if examined in widely separated 
human races. 

The theory of polymorphism is & logical deduction 
from the facts of particulate inheritance, especially 
as analysed by R. A. Fisher. It has been extended 
and developed from a study of lower organismes, 
in particular the Lepidoptera. The association of the 

blood groupe with specific diseases was predicted in 
` advance of its discovery because it follows as a 
consequence of that theory. Its verifloation is opening 
up a new branch of medicine the results of which 
may be of value in diagnosis and oonoeivably in 
treatment. 
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SCIENCE OF METALS AT OXFORD 


T a meeting of Congregation held on November 5, 
the University of Oxford accepted with itude 
the gifs of £65,000 made by . Isaac 
Wolfson to establish a professorship in metallurgy, 
and by a decree passed on November 19 Dr. W. Hume- 
Rothery, of Magdalen College, was elected as the first 
Isaao Wolfson professor, with effect from January 1, 
1958. 
Metallurgical research work at Oxford was started 
by Dr. Hume-Rothery m 1926 in accom- 
modation provided by the late Prof. W. H. Perkin. 
After a few years, the subject was transferred to the 
Inorganic Chemistry Laboratory where one, and leter 
two, rooms were made available by the late Prof. F. 


: chemistry 
During the Second World War, 
the research work was extended to inchide the 
structures of ternary and quaternary alloys of 
aluminium, and alloys of transition metals were also 
studied. Although lectures were given, metallurgical 
work remained a uate research subject until 
1949, when y was added to the list of 

tary subjects in the Final Honour School 
of Natural Science. 

Metallurgical work at Oxford received & great 
stimulus when in 1954 the George Kelley readership 
in metallurgy was endowed by the Pressed Steel 
Company, Ltd., in memory of ite late managing direc- 
tor. At the same time an appeal to ical 
industry organized by the late Major A. Pam gave 
part of the money needed to set up metallurgy as an 
independent subject in the University, and the 
remainder was generously provided by the University 
Grants Committees. At the moment, the Department 
of Metallurgy exists as an independent department 


in rooms in the Old Physiology Building. A new 
laboratory has been designed as part of the Keble 
Triangle scheme, and the building of this is to begin 
before the end of this year. 

In June 1958 the University established a new 
Honour School in the Science of Metals, and studenta 
are now being accepted for this. The creation of the 
Wolfson chair of metallurgy thus means that the 
subject is properly established in the University, 
with endowed professorship and reader- 
ship, and a modern laboratory the building of which 
is about to begin. In view of the sho of metal- 
lurgista in Great Britain, this ion of metallurgi- 
cal facilities at Oxford is much to be weloomed. 

Metallurgical industry is one of the oldest of the 
arts but one of the youngest of the sciences. Whereas 
in chemical industry many processes are the earlier 
laboratory experiments done on a large scale, motal- 
lurgical industry has’ developed mainly from the 
older arta and orafte. It is only in comparatively 
recent times that any considerable fundamental work 
has been carried ous on metals and alloys. The 
progress made since the First World War has been 
enormous, and there are now well-established and 
rapidly growing branches of science which are related 
to metallurgical ind in the same way that the 
science of chemistry is related to chemical industry. 

The intention of the Oxford honour course in the 
science of metals is to combine a training in the 
science of chemistry with a knowledge of the funda- 
mental science of metals and alloys. Technology as 
such is not taught, although much of the work in the 
soience of metals course is related +o industrial 


The new honour course involves four years of 
study, and is combined with part of the existing 
Honour i course. In the first three years 
the student reads the full Oxford course in inorganio 
and physical , but organic chemistry 18 
dropped at the end of the first year, and is replaced 
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by the science of metals. Ab the end of the third 

, the student takes Part I of the Final Honour 
tens ion, which consists of the normal written 
Pépers and practical examinations in inorganic and 
physical chemistry, together with written papers and 
practical examinations in the saience of metals. The 
passing of this examination enables the student to 
take the B.A. degree, but to obtain classified honours 
& fourth year must be spent at research work on an 


approved metallurgical subject, 


chemistry, two of 
which are studied to an advanoed level, together with 
some branches of physics and of the newer sciences 
of the solid state. I$ is also directly related to the 
industrial practices of metall . The morganio 
chemistry should enable the to understand 
the principles underlying the extraction and amelting 
of metals, The physical chemistry should make him 
familiar with the principles of chemical equilibrrum 
and reaction kinetics, and so enable him to understand 
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processes such as slag/metel equilibria, fuel/gas 
reactions, etc. Finally, the metal-science part of the 
course should teach the student much about the 
structure and properties of metals and alloys, and 

ind ial 


research work for 
the B.Bo. and D.Phil. degrees. The laboratory is well 
equipped for thermal analysis, microscopical metallo- 
graphy, X-ray motallography, and electron micro- 
scopy. The staff at present consists of one reader, 
Dr. W. Hume-Rothery, two lecturers, Dr. J. W. 
Christian and Dr. J. W. Martin, and one graduate 
assistant, Dr. A. Hellawell. 


OBITUARIES 


Prof. Frank Horton, F.R.S. 


Pror. FRANE HORTON, emeritus profesor of 
physics in the University of London, died on October 
31, at his home in i He was the eldest 
Bon of Albert Horton, of Olbon, Warwickshire, and 
was born on August 20, 1878; his mother's maiden 
name was Kate Louisa Carley. 

Horton began his academic career at King Edward 
VI Grammar School, Birmingham, and even at that 
early date to devise and carry out experiments 
in physica. ving school, he proceeded to Mason 
College (later the University of), Birmingham. Here 
he obtained first-class honours degrees in both physica 
and chemistry, and then began a series of researches 
on the elastic properties of wires `and quartz. In 
this work, directed by Prof. Poynting, use was made 
of & variation of the ‘method of coincidences’ for 
dewermining a periodico time. An account of this 
work & in the Philosophical Transactions of 
the Rod) abad) and earned for Horton his first 
doctorate ab the University of London in 1908. 

In 1901 Horton went to B5. John's College, Cam- 
bridge, as an 1851 Exhibition Research Soholar. For 


Student of the Royal Society in 1908. Among their 
other activities, Thomson and Horton found time to 
edit the important’ series of Physics Monographs, 
published by Longmans, Green and Oo., Ltd. In 1905 
Horton was made a Fellow of 8t. John's and during 
1905-18 was a lecturer at the Oavendish Laboratory. 
At the age of thirty-five, Horton was elected to 
the chair of physics at the Royal Holloway College, 
Green, Surrey. The earlier ooo ts of 
this chair were Prof. H. L. Calendar, Prof. W. Cassie 
and Prof. P. V. Bevan. Prof. Horton's work at 
Cambridge had equipped him with the tools 
to carry on fundamental work on electronica and gofb 
X-rays. During the First World War he investi- 
gated, among other things, the effect of helium on 


the stability of electron emission from heated 
fllamente. ` 

In 1911 Frank Horton married Mis Vera Fulton, 
of New Zealand, where the marriage oeremony took 
place, and his daughter, Ngaire, now Mrs. Bajko, 
survives him. She lives in New Zealand and has a 
son, Michael. 

In 1928 Prof. Horton waa elected a Fellow of the 
Royal Society and two years later, as a member of 
the Senate of the University of London, found himself 
in the thick of many controversies then current in 
academic circles; he was always a champion of the 
rights of university teachers, As chairman of many 
university bodies he was meticulous in the dispatch 
of business. He was dean of the Faculty of Boienoo 
during 1980-84 and in 1983 was elected a member 
of the Court of the University. In September 1089 
he became vice-chancellor, a post which he held until 
1945—such was the measure of the confidence his 
colleagues had in him as an administrator of the 
highest order. Earlier in 1989 he married one of 
his former students and a oo-re&earoh worker, Miss 
Ann Catherine Davies, who was staff lecturer in 
physios at the Royal Holloway College during 1922-29, 
when she left to take up a post at Newnham College, 
Cambridge, where she is now vice-principal. Mra. 
Horton is an active member of the unoil of Royal 
Holloway College, and this enabled Prof. Horton +o 
keep in contact with the scene of his former labours 
when he retired in 1946 from his chair of physics 
and went to lrve in Cambridge. 

His successor, Prof. B. Tolansky, found the labora- 
tories in the department’ which Horton had helped 
to design in the middle 'twenties well equipped to 
meet the needs of present-day workers in physics. 
These laboratories form of a block which houses 
both the Botany and Physics Departments of the 
College, and when they were opened in 1928, Prof. 
Horton peid high tribute to Dr. 
head of the Botany Department durmg 1898-1922 
(she occupied the chair during 1912-22), for it was 
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she who had conceived the idea for the erection of 
a new building and had done so much to bring it to 
fruition. 

Horton was a physicist gifted with remarkable 
experimenial skill, and those who worked with him 
were inspired by the dextrous and confident manner 
in which he would handle and adjust highly sensitive 
instruments. He was never more pleased than when 
he could watch an undergraduate carrying out an 
experiment with meticulous care. 

The funeral service was held on November 2 at 
Bi. John’s College Chapel, and the large attendance 
on that occasion testified to the high esteem in which 
Prof. Frank Horton was held. O. J. Surra 


Dr. Paul D. Merica 


Wx regret to announoe the desth of Dr. Paul D. 
Merica, of the International Nickel Co. of Canada, m 
New York on October 20. Dr. Merica was born in 
Warsaw, Indiana, in 1889. He attended De Pauw 
University durmg 1904-7, graduated from the 
University of Wisconsm in the following year, and 
received his Ph.D. from the University of Berlm in 
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1914. During 1914-19 he was associated with the 
metallurgical division of the U.8. Bureau of Standards 
in Washington. Dr. Merica carried out & number of 
researches on duralumin and other aluminium alloys 
and developed his theory of the precipitation harden- 
ing of metals and alloys. 

Dr. Merica first became sasociated with the Inter- 


-national Nickel Co. in 1919, becoming director of 


Tegearch and later assistant manager of the Develop- 
ment and Research He was made 
president of the company in May 1952, retirmg from 
the last post in April 1954. 

For his contribution in the fleld of metallurgy and 
outstanding leaderahip m physical metallurgy, Dr. 
Merica, who was & member of the U.S. National 
Academy of Sciences, was awarded the James Douglas 
Medal in 1929, the John Fritz Medal in. 1938, the 
Institute of Metals Medal in 1941, the Franklin 
Institute Medal in 1942, and American Society for 
Metals Gold Medal in 1951. Dr. Merca was an 
honorary member of the American Institute of 
Mining and Metallurgical Engineers, of which he was 
a former vice- ident and director, as well as of 
the American for Metals. 


NEWS and VIEWS 


Metallurgy at Oxford : 
Prof. W. Hume-Rothery, O.B.E., F.R.S. 


THe development of metallurgical science at 
Oxford has been continuously sasociated with the 
work of Dr. Hume-Rothery, and his many. friends 
will warmly welcome his appointment as the first 
Isaac Wolfson professor of metallurgy (see p. 1319 of 
this imsue). Dr. Hume-Rothery was at the i 
of an army oareer when & serious illness left him 
totally deaf. Despite this affliction, he obtained a 
first in chemistry ab Oxford and a Ph.D. at the 
Imperial College of Science and Technology, London, 
before returning +o Oxford to found the research 
school in alloy theory, which soon became inter- 
nationally famous. He was elected a Fellow of the 
Royal Society in 1987, and he was Warren Research 
Fellow of the Society during 1932-55, when he 
became the first holder of the George Kelley reader- 
ship. Post-war developments in the teaching of 
metallurgy are largely the result of his enthusiasm 
and hard work. Dr. Hume-Rothery’s early experi- 
mental work led to our present understanding of 
many of the factors governing the form of metal- 
lurgical equilibrium diagrams. Perhaps the best- 
known resulta are the discovery of the ‘electron 
compounds’ and the enunciation of the famous size- 
factor rule. During the War, his group worked on 
complex aluminium alloys, and since then his main 
interest has been in high melting point alloys of the 
&ransition metals. He is equally distinguished as the 
author of five text-books, and his very successful 
expositions of modern theories have been translated 
into many languages. Dr. Hume-Rothery was 
awarded the platinum medal of the Institute of 
Metals in 1949, and has also received awards from 
scientific societies in the United States, the Nether- 
lands and Italy. 


Reports of the Natlonallzed Industries In Britain 


Ix & debate in the House of Commons on Novem- 
ber 26, which took note of the annual reports and 


statements of accounts of the Gas and Electricity 
Industries, the Paymaster-General, Mr. R. 
aa representing the Minister of Power, said that the 
surplus of £8-8 million shown in the latest report of 
the gas industry is due to the increased efficiency of 
the industry. The number of units in the industry 
have been reduced from 1,050 at vesting day to 611 ; 
the thermal efficiency has been increased to 77-8 per 
cent, and although the cost of coal and manual labour 
has risen by 65 per cant since 1950, the price of gas, 
which re two-thirds of the industry’s sales, 
has risen by only 47 per cent, and that of coke and 
by-products by 78 per cent. Mr. Maudling referred 
to the moreasing competition of electricity and the 
increasing scarcity and cost of good-quality ooking 
coal. The industry is accordingly seeking to exploit 
lower-grade cheaper coal, and much work is bemg 
done on the Lurgi process of complete gasification 
and on the hydrogenation of oil and coal. The Lurgi 
process, however, yields gas of low oaloriflo value, 
and it has not yeb been fully with of 
coal available in Britain; but if the of the 
North Western Board on hydrogenation is successful, 
it ahould be possible to produce gas of good quality 
from a wide range of comparatively e low- 
priced coal. Both the Lurgi process and h; 
Mon liere ie ee varie aid ee Pa ETa o 
which there is at present a lus. The industry is 
also examining the use of produote from the 
oil refinerios, as well as of imported oil, and, besides 
for natural gas ın Britain, is studying the 
import of liquefled methane, the use of coke-oven 
gas and, in oo-operation with the National Coal 
Board, the use of methane from coal pits, as well as 
both the long-distance transmission and the storage 


of gaa. 

to the electricity industry, Mr. Maudling said 
that total sales last year increased by 6-7 per cent, 
and sales to farms by 18 cent, while the average 
price of electricity sold the Central Electricity 
Board increased by 4:7 per. cent. Since 1948 the 
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o&t of fuel has risen by 55 per cent, but the price 
pef unit has risen by only 26 per cent. It is expected 


z ” estihat the reduction in oil-fring will result in an 


. increase in the consumption of coal by about 2-5-8 
3 Million tons a year in the 1960’s. Mr. Maudling did not 
-think that there should then be an i 
-surplus of amall coal, but other uses of small ooal 
are being investigated. As regards capital invest- 
ment, the-present riamg level of investment in eleo- 
tricity will continue but at & lower rate than pre- 
-viously planned. In the nuclear power programme, 
the Mrd id of Bradwell, Berbelnt, Hinckley 
. Point and Hunterston will proceed;as planned, but 
there will be same delay in starting the later stations 
1n thé programme and the net effect will be to delay 
the completion of the full programme by one year. 
In repeating fhe assurances previously given in the 
White Paper and elsewhere that the accident at 
Windscale could not oocur in the power stations 
being built for the Central Electricity Authority, 
Mr. Maudling emphasized that this applies equally to 
the power stations which the industry is offering for 
sale abroad. He added that a reactor safety com- 
mittee has been established on which Lloyd's and 
the British insurance industry are represented, and a 
formal safety code for the demgn and operation of 
nuclear power stations is being prepared. As regards 
the ating of nuclear power stations, Mr. Maudimg 
argued that there is neither the time nor the trained 
staff for a complete survey of the United Kingdom 
before decisions are taken, but he did not meet the 
objection that such a survey is only demanded when 
ti 18 proposed to invade national parks or like areas. 


Brussels Universal and International Exhtbition, 
1958 


Worx on the 500-acre aite for the Brussels Univer- 
sal Exhibrtion continues apace, and the majority of 
the structures are ahead of sphedule. Most of the 
buildings have taken their final shape, and work is 
now in progress on interiors and exhibits. About 
8,000 men are ab present working on the site. Two 
of the nine of the ‘Atomium’ have been 
completed, and three others have their main structure 
in ition. Work has begun on the topmost sphere, 

the lift mechanism has been installed in the 
central column. 

Details are also available of some of the plans for 
the International Hall of Sciende, sponsored by 
fifteen nations. All the exhibita are to be of & 
collective and non-national character. The hall 

^ will have four sections: The Atom; The Crystal; 
The Molecule; The Living Cell. The Atom Section 
will include displays of radioactrve elementa, nuclear 
and thermonuclear reactions and solar 1 
There will be models of accelerators from the 
European Nuclear Energy Centre at Geneva, a 
demonstration of the direct use of solar energy in a 
furnace, and a fully operating expermental reactor. 
The Orystal Section contain, among other things, 
4 model of & crystal 13 ft. x 13 ft., containing 800 
lights showing the basic elements of the orystal. 
The Molecule Section will explain analytical, syn- 
thetic and physical chemistry. Its mam feature 
: will be:a model of a arystalired virus. The Living 
Oell Section will allow the public to seo, by means 
of a prototype colour-television set, esential cell 
activities otherwise only visible by microscope. There 
will also be illustrations dealing with chromosomes, 
heredity, blood groups, cell division, and photo- 
synthesis. 


. Gustafson is 
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Nordic Institute for Theoretical Atomic Physics --.”_ 
Tum five Nordio countries (Denmark, ’ Finland,- 
Iceland, Norway and Sweden) have seb up a joint 
organization, under the chairmanship of Prof. Niels 
Bohr, for the purpose of i scientific 
co-operation in the fleld of atomic physics. One of 
the main objects of the organization is the establish- 
ment of the Nordisk Instrtut for Teoretisk Atomfysik 
in Copenhagen in & building which will be erected by 
the Danish Government in connexion with the 
existing premises of the Institute for Theoretical 
Physics of the University of Copenhagen. Further 
activities envisaged are exchange of Nordic scientists, 
organization of symposia, and visits of scientists from 
other countries to Nordic physics institutions. 
Research work and educational activities will be 
the taak of the staff of the Nordic Institute. Facilities 
will be provided for & number of younger physicists 
from the member States to receive advanced training 
in the fleld of theoretical atomic physics. For the 
interim period, until a formal agreement has been 
established by the participating governments, C. 
Meller has been appointed director of the Institute 
(during his absence on a visit to the United States, T. 
i as director), assisted by G. 
Källén, B. Mottelson and B. Rozental. On February 1, 
L. Rosenfeld will join the permanent staff of the 


Journal -of Mental Deficiency Research 

Taa causation of mental disease of all types has 
tended +o attract research workers perhaps lees than 
in any other branch of medicine, and only the truly 
devoted have turned their energies into trying to 
discover the causes of mental i . At first 
aight the mental defective seems so hopeleas, Bo 
finally damaged, that one feels despair. Nevertheless, 
research is worth while, and the realization that 
certain of the acute specrfic fevers oan injure the 
fœtus has aroused new hope. Those who work on 
these probleme tend to be scattered in mental 
deficiency hospitals and work a great deal isolated 
from others engaged in similar activities. It is an 
excellent thmg, and one which will be most weloome, 
to find that a journal has been founded to record 
ther researches (Journal of Mental Deficiency Research, 


' 1 No. 1 (July 1957). Pp. 65. Published half-yearly 


Annual subscription rate: 15s. Single iasues 7s. 6d. 
or 1.50 dollars. Publishing manager: Mr. A. 
Highfield, 10 Shendon Way, Sevenoaks; 1957). The 
first number contains an. excellent article by Penfield 
on “The Genetics of Anenoephaly", a paper by 
Claridge and O’Oonnor on “The Relationship 
between Incentive, Personality Type and Im- 

vement in Performance of Imbeciles” and “A 
Barvey of Mental Deficiency Types in the United 
States of America". A paper is contributed by 
Mittwoch on “Some Observations on the Leuoo- 
cytes in Mongolism”’, and there is another article on 
phenylketonuria by Hsia, Paine and Driscoll. It is 
hoped that this valuable journal will have a long 
life and will be able to maintam the high standard 
of ite initial number. Ib is omental to all who are 
interested m mental deficiency and will be consulted 
by anyone who hopes to further research. 


Annales de l'Institut Phytopathologique Benak! 
THERE is I in the flrsb number of & new 
series of the Annales de PInstitut P. Yr 
Benaki (Nouvelle Série, 1, No. 1, 1957. Pp. 90. 
Kiflasia-Athenes: Institut Phytopathologique Bena, 
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1857), whioh is well produced, with large print 
and generous margins, to show whether it is typical 
of what is to come. Its ninety pages consist solely 
of a thesis for & doctorate by D. G. 
Zachos to L ə de Hautes Etudes Agronomiques 
d’Athénes. The work described was done at the 
Station Centrale de Pathologie Végétale, Versailles, 
and falls into three parte: the first deals with the 
movement of tobacco mosaic and potato A-viruses 
in tomato plants, the second with interactions 
between the two viruses which cause streak 
of tomatoes, and the third with the effects of infection 
on oertain oxidizing systems. The most striking 

reported is that, in plants simultaneously 
infected with tobacco mosaic virus, potato virus X 
may reach more than three times the concentration 
1; reaches in planta infected with it alone, but oon- 
siderable evidence is also indicating & 
correlation between virus multiplication and the 
activity of three oxidases, with catalase activity 
varying inversely with that of the oxidases. 


Microrecording In Libraries 


Tun Association has recently published 
as Pamphlet No. 17, entitled ‘‘Micororecording in 
Libraries”, by J. Burket? (Pp. 55. London: 


Library Association, 1957. 8s. 6d.), & review of 
present practice which provides a most useful and 
concise account of the various types of miororeoord 
and ancillary apparatus with a discussion of their 
advantages as well as their limitations. Publishing 
facilities are summarized and &here is a section on uses 
of microphotography, including & note on the use of 
microrecording in university and other libraries in 
Britain. Guidance 18 given on the choice of both 
process and reader, and there is a good biblio- 
graphy. Although the pamphlet is well up to date, 
1t just misses including a reference to the new and 
greatly improved portable microfilm and microfiche 
‘Dagner’ reader, developed by J. H. Mullens of The 
olarms on the interest of the university or technical 
college libraries. 


Research Gulde 
‘‘Soientifio Research in British Universities, 1956— 
5T’ (pp. vi +405. London: HM. Stationery 
Office, 1957. 22s. 6d.), like the previous volumes in 
this series, provides brief notes on scientiflo research 
in progress in British universities and university 
colleges during the period in question, describing the 
nature of the projects in sufficient detail to indicate 
the scope of the research. Under each entry the 
tal head is named, together with those 
of members of the staff engaged 
research, and the entries are arranged pese e. 
first by universities and university colleges and then 
by subject. There are alphabetical name and subject 
indexes. The material has been oolleoted by the 
British Council from heads of university Speen: 


Science In the Primary School 

A USHFUL introduction to science has been described 
by B. L. H. Hampson, of Thomas Street School, 
West Gorton, Manchester (School Nature Study, 52 ; 
October 1957). He suggests that scienoe teaching in 
the schools should no be restricted to 
Nature study, and that there should be substituted 
instead a logical starting-point “for a general science 
training and the establishment by progressive stages 
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of a comprehensive foundation of general sBcionoe 
knowledge from which any secondary phase of scienco 
education could be developed. Ways in which these 

have been put into practice in his own 
school are deacribed as well as the conclusions reached 
by Hampson after six years experience. Recent 
reporte have shown that the principles enunciated 
have been applied in both junior and infant schools 
in other parta of Britain. 


Further Education tn the North of England 


THs tenth annual report of the Northern Advisory 
Counoil for Further Education contains interesting , 
information about the way the pattern of technical’ 
education in the north of England has changed re- 
cently. Between 1954—55 and 1956-57 the number of 
full-time studente increased from 3,797 to 4,640 ; part- 
time day students inoreased from 21,882 to 20,482. 
In evening classes at technical colleges, however, the 
increase in the number of studente was very slight, 
from 27,179 to 29,179; in institutes the 
number of students decreased from 75,328 to 62,680. 
These changes were reflected m the kind of courses 
for which students enrolled. The number of students 
taking the more advanced studies—degree, higher 
national, diploma, college diploma, or higher national 
oertifloate—increased from 2,403 in 1954-55 to 3,040 
in 1956-57. Tho report may be obtained from the 
Secretary, 5 Grosvenor Villas, Newcastle upon Tyne. 


Transistors 


EXTENSIVA research and development work on 
semiconductors, in particular on transistors and 
related devices, and on their applications, has recently 
been carried out within the Radio Corporation of 
America, which has agreed to publish a selection 
of papers describing the work as it applies to the 
theory, fabrication and application of transistors. 
The first volume has now been issued istors I: 
R.0.A. Laboratories. Second printing, 1957). It 
coasista of published and unpublished papers and 
abstracts. Two review articles deal with basic tran- 
ee ee 
junction transistor. other papers the concepts are 
further extended and applied to new and improved 
devices. For example, the limitations of diffusion 
phenomena on the frequency response of transistors, 
and the drift transistor. 


Lighting, Heating and Ventilation of Museums 


In the Museums Journal cf October, Mc særs. 
W. E. Rawson-Bottom and B. S. Cooper contribute 
an important paper on the use of both natural and 
artificial lighting in museums. Following a brief 
review of early attempts in lighting, ita present value 
as one of the essential factors of effective display 18 
stressed. The first author deals with general lighting 
in the museum and favours the standard fluorescent 
batten unit for one or two lamps with louvres in 
short lengths of moulded plastic material which olip 
to the lamps. He also feels that the incandescent 
lamp is stil useful m many places; for example, 
geological spscimens and jewals tend to lose bril- 
liance and gold oan look like brass in fluorescent 
lighting. He then deals with the lightmg to be 
adopted with various types of museum cases: in 
art gallery lighting he advocates fluorescent lighting 
in trough reflectors with 75-watt tungsten lamps for 
colour correction. The second author is concerned 
with the effecta of photochemical deterioration and 
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concludes that the removal of ultra-violet radiation 
by means of suitable fitters, while in some instances 
an advantage, usually leads to only an insignificant 
increase in the photochemical stability of the illam- 
inated material. 
In the same issue of the Museums Journal, enother 
per, on the heating ard ventilation of museums, 
Dr. A. E. A. Werner, Research Laboratory at 
the British Museum, discusses a complex subject 
play caste lowed mon sethor pirisa gras. The 
author outlines the basic principles concerned 


perature 
reasonable limite are defined. The paper is illustrated 
by graphs, diagrama and photographs of apparatus. 


Museum of Applied Arts and Sclences, Sydney 


THs annual report for 1956 of the Museum of 
Applied Arts and Sciences at Sydney is a purely 
factual statement concerning a year of progress of 
this well-known institution. Such is the popularity 
of the planetarium that serious consideration is being 
given to the replacement of the present projector 
and dome with & larger unit accommodating at least 
a hundred people. The chief exhibit acquired in 1956 
consists of five dioramas and a flow chart presented 
by the Petroleum Information Bureau (Australis). 


The dioramas illustrate the origin of oil, exploration ` Rossi, 


of potential areas, drilling processes, recovery of oil 
from wells, transport to refinery and uses of oil in 
the home. The flow chart depicts the refining of 
crude oil by fractional distillation. The Bete 
of this Museum for scientific research, especially 
and AGH of che bolany and dhimisery. of the bnbl 
oil-bearing flora of Australia, is being pursued, and 
many papers have been published. 


Solar Energy and the Depth of the Earth 


Som 1946 N. V. Belov and V. I. Lebedev have 
published a number of articles in which they have 
developed their hypothesis of the probable source of 
energy of endogenetio processes, and now they have 
their final and outline of 
this hypothems (Belov, N. V., and Lebedev, V. I. Prt- 
roda, No. 5, 11; 1957). It is based mainly on a 
characteristic faot in leptology (crystal chemistry), 
namely, that in the minerals occurring in superficial 
sedimentary rocks, such as the clays, aluminium is 
surrounded by six oxygen atoms m. octahedral 
co-ordination, with the ALO distances of the order 
of 1-9 A, while in the minerals of the 


portant source (the effect of radioactive disintegration 
not overlooked) of energy which produces the rise of 
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the depth of the Earth’s crust. Similar conclusions 
have been reached by V. A. Saul (Geochim. ei Cosmo- 
chim. Acta, 8, 80; 1955) entirely on the basis of the 
data of therm istry. - 


International Union of Pure and Applied Physics 


Ar the ninth General Assembly of the Inter- 
national Union of Pure and Applied Physica held in 
Rome during September 17-20 the U.8.8.R., Austria 
and Bulgaria were formally admitted to the Union. 
The number cf countries now to the Union 
is thirty. For the period 1957-60 the Executive 
Committee of the Union has the following members : 
President, E. Amaldi (Ro Former Presidents, 


(Leningrad), E. Rasmussen (Crpnagen) 
H. Staub (Zurich), F. O. A. Trendelenburg 
J. Weyssenhoff (Cracow); Secretary General, P. 


Fleury (Paris). 

Eight Commissions were authorized to 
develop international oo-operation in the following 
fields (names of presidents and secretaries are 
indi in brackets, with the addresses of the 
secretaries) : Symbols, units and nomenclature (H. H. 
Nielsen, Columbus, Ohio; J. de Boer, Finsenstraat 
28, Amsterdam, Netherlands) ; ; thermodynamics and 
statistical mechanics (J. Yvon, Paris; G. Careri, 
Universita degli Studi, Rome); cosmic rays (B. 
, Maag.; C. E. Powell, H. H. Wills 

» Royal dicis Bristol E 


ecd reign 


ment of Physica, Tata of A Berkeley 4, 

California) ; Aa n „Joffe, 

R. A. Bmith, Royal Radar Malvern) ; 

magnetism (L. Néel, Grenoble ; L. F. Bates, Depe - 

uu University of Nottingham) ; - 
Mere PAS qo. J. Bakker, CERN, Geneva ; R. E. 

niversity of Rochester, U.B.A.). 


International Collegium for Neuro-Psycho-Pharma- 
cology 
A MEHTING was held in Zurich on September 8 
during the Second International Congress 


flelds of ini 
pharmacology. I+ is proposed to 
symposia as well as meetings. Prof. E 


in 1958, and an executive committee, consisting of 
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Profs. Rothlin and Trabucshi, with Drs. 
Deniker (France), Denber (United States), Bradley 
(United Kingdom) and Radouco-Thomas (Switmer- 
land), was appointed to make the necessary arrange- 
ments. 


Canadian Federation of Blological Socleties 
Tum Canadian Federation of Biological Societies 
was instituted in Otsawa on October ll. The 
Federation. i four member societies: the 
iological Society, the Pharmacological 
Society of Canada, the Canadian Association of 
Anatomists and the Canadian Biochemical Society. 
The Canadian Physiological Society has bean active 
gince 1935. The other three societies have been 
founded in the past two years; many of their 
belong to the Canadian Physio- 


the individual disciplines not only to further their 

in Canada but also to meet international 
obligations. The purposes of the Federation are +o 
bring together persons who are interested in teaching 
and research in the biological sciences, to disseminate 
information on the results of biological research 
through scientific meetings and through publication, 
to encourage exchange of information between con- 
stituent societies, and to act for the member societies 
when it is agreed that concerted action is desirable. 
Aé the invitation of Queen's University, the Canadian 
Federation of Biological Societies will hold ib first 
annual meeting in Kingston, Ontario, in June 1958. 


Meteorites Conference In Moscow 


A nBBINF reports on the seventh Meteorite Con- 
ference, which was held in Moscow towards the end 
of 1956, is published by E. L. Krinov (Priroda, No. 7, 
57; 1957). The Conference was attended by about 
a hundred delegates, and thirty papers were read and 
discussed. A number of papers deals with the cal-. 
culation of the orbits of meteorites, which in all cases 
proved to be elliptical ; this suggests that meteorites 
are derived from ies belonging to the solar system, 
most probably asteroids. Un Me pene ee M 
number of chemical analyses of meteorites, A. 
Yavnel has concluded that these may be referred to 
five distinct groups, each gro probably corre- 
sponding to & parent asteroid. topics discussed 
included meteorite dust, isotopes in meteorites and 
age of meteorites. A full report- will appear in the 
journal Meteortitca. 


Harwell Reactor School 


Tua Reactor School at Harwell is to increase the 
number of courses to be held each yeer. Four stan- 
dard courses will be held instead of three, each 
lasting sixteen weeka (beginning in January, April, 
September and October), and there will also be two 
courses for senior technical executives, each lasting 
nine days (in May and ). Further details 
can be obtained from the Princi Reactor School, 
Atomic Energy Research lishment, Harwell, 
Didcot, Berkshire. | ications must be submitted 
three months before course begins; the January 
course has already been filled. 


Scholarships Abroad 
Moru than one hundred scholarships are being 
offered to British students by nineteen foreign coun- 
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tries for study abroad during the academic year 


ships correspond to awards made by the British 
Council to sbudents from these countries for study in 
the United Kingdom. The British Council assists in 
publicizing the offers and in most cases in the recruit- 
ment of candidates. Closing dates for applications 
vary according to the country concerned, the earliest 
being February 1, 1958. Further information and 
application forms, for which a stamped addressed 
foolscap envelope should be sent, can be obtained 
from any British Council office, or from the Director, 
Universities Department, British Council, 65 Davies 
Street, London, W.1. 


Announcements 


Taa Order of Merit has been conferred on Lord 
Waverley, chairman of the Port of London Authority, 
formerly Lord President of the Council (as Sir John 
Anderson). 


Dr. H. G. Kun, reader in physica, University of 
Oxford, has bean awarded a Cherwell F i by 
the William Waldorf Astor Foundation of New Yor 
to enable him to work for a few months at the 
University of California, Berkeley. 

THe annual oonferenoe of the Geographical 
Association will be held at the London School of 
Economica, Houghton Street, London, W.C.2, during 
December 31-January 8. Further information can 
be obtained from R. O. Honeybone, University of 
London Institute of Education, Malet Street, London, 
W.C.1. 

Ten Radio Industry Council offers six premiums 
of 25 guineas each, for articles on electronica pub- 
lished in 1957, to any writer not earning his living 
wholly or mainly by writing. Articles for considera- 
tion should be sent to the Secretary of the Radio 
Industry Council, 59 Russell Square, London, W.C.1, 
before the end of the year. Six copies, with & signed 
declaration of the eligibility of the writer or writers, 
should be submitted. 


A POHI-DOOTORATH fellowship, to commence in the 
gummer of 1958, is available in the Physics Depart- 
ment at Dalhousie University. The flelds of research 
under investigation are acoustics, high-frequency gas 
discharges, nuclear physica, solid-state physics and 
theoretical physice. Further information can be 
obtained from the Physics Department, Dalhousie 
University, Halifax, Nova Scotia, Canada. 

EgRATA. In the communication entitled ‘Tri- 
phosphopyridine Nucleotide as a Catalyst for Photo- 

io Phosphorylation” in Nature of July 27, 
p. 182, the following oorrections are necessary : 
(1) p. 188, ool. 1, line 2, after “vitamin K” insert “(a 
high concentration of either riboflavin phosphate or 
vitamin K masks the requirement for triphospho- 
pyridine nucleotide; details will be presented 
elsewhere)’; ool. 2, last sentence in the middle 
paragraph should read “The reduction of triphos- 
phopyridine nucleotide was not specific; diphos- 
phopyridine nucleotide was also reduced. bui in our 
case at a lower rate (com ref. 12)”; Table 2, 
third column units for '"(umoles)" read “(atoms)”. 
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QUALITY CONTROL IN FOODS 


JOINT meeting of the Association of Public 

Analysts and the Food Group of the Sooiety of 
Chemical Industry was held in London during 
October 3—4 to discuss quality control of food. 

The term ‘quality control’ was intentionally given 
& very wide interpretation and a diversity of points 
of view and experience were expressed, including those 
of the manufacturer, the consumer, and the analyst. 

There were three papers concerned pri with 
. sbatistios. Dr. E. C. Wood started the series with a 
relatively simple explanation of the basic concepts, 
explained many of the terms likely to be used during 
the symposium, and illustrated simple applications 
of statistical methods to tal resulta. A 
later paper by Dr. E. H. Stemer went more deeply 
into the three main sources of error, those due to 
separation of errors by the analysis of variance. This 
included valuable advice on sampling procedures 
appropriate to situations either where the acceptable 
degree of risk has been predetermined or where there 
is no previous knowledge of the variation expected. 

Mr. J. H. Harries spoke on the validity of organo- 
leptio tests as & means of quality control. He stressed 
the importance of putting the right kind of question 
to taste panels, and illustrated his points by reference 
to a number of soore sheets of individual design for 
the analytical comparison of the qualities of various 
foods. He directed attention to the posibility of 
applying multivariate analysis to an examination of 
the step values in arbitrary scales, and also referred to 
techniques for avoiding numerical intervals without 
losing the advantages of statistical interpretation of 
the data obtained. A 

A paper on the practical application of statistics 
to the bacteriological control of canned meats, by 
Dr. H. Riemann, of the Danish Meat Research 
Institute at Roskilde, was read by his colleague, 
Mrz. E. Blomquist, who later gave a paper of her 
own on another practical example of statistical 
quality control in the production of luncheon meat. 
The former directed attention to the relation between 
batch size, the number of samples tested and the 
degree of confidence with which it could be assumed 
that the samples gave an accurate measure of the 
bacterial quality of the batch. It was pointed out 
that’ the sampling methods discussed might give a 
good picture of general quality, but to safeguard 
against the occurrence of such dangerous organisms 
as Clostridium botulinum, the number of samples 
necessary might be unpractical A mosi careful 
watch on raw materials and ingrediente and efficient 
supervision of processes were necessary. The example 
deacrnbed in Mrs. Blomaquist’s paper, although mainly 
concerned with the mathematics of variations in tare 
and net weight of cans and the operation of quality 
control charts, algo dealt with some of the practical 
details, and indicated that such methods are worth 
while if the findings are used appropriately by the 
management, and oan then be of oonsiderable 
financial benefit. 

Six of the were given by technologists from 
different branches of the food industry. Dr. A. G. 
Lipscomb described the i application of 
quality control methods in the chocolate and` oon- 
fectionery industry. It is necessary to ensure that 


raw materials conformed to specifloation in oom- 
position and were of the expected flavour; propor- 
tioning and processing must be kept within budget 
limits ; the product must reach the standard 

by the consumer and have an adequate shelf-life 
without loas of appearance or flavour. Physical 
assessments such as determinations of fat or the 
particle size in chocolate lend themselves to statistical 
treatment and to the use of quality charte as a means 
of judging performance. i of means and 
deviations could be utilized to diagnose errors in 
machine settings. Subjective assesament of raw 
materials and finished products is essential. Practical 
advice on experiment design and the management of 
tasto panels was given. The intersection of the 
curves of cost of production and sale price when 
plotted against quality show only a restricted area 
of profitable operation, so quality control alone does 
not ensure dividends. 


weight of fruis in a can and the subsequent drained 
Subjective sasessrnent, allied to suitably 
designed score cards, is of great assistance in recording 
the quality of canned fruit or vegetables, but experi- 
enced buyers rely on mental integration of their 
observations rather than on mathematical caloula- 


Dr. R. J. MaoWalter spoke on quality control in 
milk and dairy producta. The relations between 


formisy with legal requirements, efficiency of heat 
treatment, freedom from contamination and control 


assurance thas the product is safe and the spoilage rate 
minimized. Grading methods for cheese and butter were 


, Quality control of open packed meat products was 
discussed by Mr. 8. Brightwell' Variability in avail- 
ability of raw material oomplioe$ea the mainienanoe 
of uniform quality in sausages. Several sensory 
qualities by which they are judged—such as juiciness, 
texture and flavour—are not easily agseased numer- 
ically or given definite weighting. Ib is important to 
trace the causes of reported variations in quality. It 
was noted thas tasters’ views on saltiness do not 
necessarily agree with chemical analyses, and a 
smoagonal variation in the sensitivity of penels to 
saltiness was mentioned. A sensory asseasment by 
an expers might be accepted in preference to a 
laboratory report where these were in conflict. 
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It is difficult to measure dough so accurately that 
after baking all loaves or all biscuits will fall within a 
narrow weight-range. Dr. R. Falooner described how 
control charta could profitably be used to give warning 
that re-adjustment of machines was desirable, and 
spoke of the possibility of extending the application 
of appropriate methods to other observations neces- 
sary for good management in the baking industry. 

The fish industry in no small measure on 
the Department of Scientific and Industrial Research 
for technical guidance. Industry has felt a need for 
better methods of control of quality, and practical 
help has been given by introducing well-organized 
subjective aaseasmenta and by compiling screntiflo 
data. Dr. O. L. Cutting mentioned in particular a 
system of grading kippers which the industry has 
weloamed and which may lead to improved quality. 
The oocurrenoe of parasitic worms in fish from certain 
fishing grounds has been studied statistically and 
constructive recommendations formulated. 

An interesting paper from quite a different aspect 
of the subject was given by Dr. R. A. Scott on the 
automatic control of proportioning and mixing. He 
gave deteila of practical methods of measuring liquids 
and ers, and of various types of automatic 
weighing and delivery devices, culminating in ex- 
planatory diagrams of fully automatic plant for 
weighing, delivering and muxing six or more in- 
gredients according to formuls fed to a control panel 
on & card. In such systems there are 
devices designed to eliminate as many as possible of 
the known causes of undesirable variation. 

The factory manager’s outlook on quality control 
was indicated by Mr. M. Bogod. Such control is 
weloome where it is an aid to economical production, 
improved service to customers or conformity with 
legal obligations. So far as possible, interference with 
the flow of production should be avoided. Sometimes 
the nature of the control can be designed so that 
automatic adjustments can be made to correct un- 
desirable trends. Great importance is attached to 
cordial co-operation from operational and super- 
visory staff. This can be achieved only where they 
understand how quality control can improve matters. 
The spot judgment of expert individuals 1s usually 
preferable to that of taste panels in detecting devia- 
tions from the normal in flavour or appearance. 

Publio analysts exercise quite a different form of 
quality control. Mr. E. G. Whittle expressed their 
point of view. They are concerned first with oom- 
planse with legal requirementa, and secondly that 
foods conform to what the customer is led to expect. 
It is often diffloult to decide desirable limits of 
varistion of quality in foods, but the Association of 
Publo Analysts has a part in helping the Foods 
Standards Committee to reach conclusions on these 
matters. Statistics have been valuable to analyste in 
agreemg on the natural limite for the freezing point 
of milk and to a leaser extent in accounting for the 
effects of natural variation in raw materials used in 
food such as jams. The work of a magistrate’s court 
would not, however, be made easier if & public 
analyst expressed his findings in terms of statistical 
probabilities. 

Mr. D. H. Pickard brought to the symposium his 
views on quality as a market research worker. He 
pointed out that the consumer in his judgment of 
quality uses very different criteria from those of the 
manufacturer or public analyst. They are infiuenced 
not only by the inherent qualities of a food product 
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but also by imputed qualities. Appearance, for 
example, affects taste discrimmation. Imputed 
qualities may sometimes appear to be irrational, but 
they are of real importance. Mr. Pickard desoribed 
statistical methods of market research which are 
relevant to ascertaming consumers’ ideas of quality. 
The importance of directing research to the asking of 
the right questions was illustrated. 

There was & short discussion at the end of each 
session and & general discussion on the last afternoon 
before Dr. A. J. Amos gave a final summing up. 

It was evident that not all food technologists wore 
expert in mathematics, and the suggestion naturally 
arose that opportunities should be provided for 
teaching them statistics. It was agreed that the 
various forms of quality control used should be 
explained to all production personnel. The colleges 
of food technology teach studente these methods, 
but factory staff in general can best be reached by 
instruction given within their firms. 

The advantages of early consultation with statis- 
ticians in the design of experiments was recognized. 
Co-operation between statisticians and food tech- 
nologists might be necessary when using the lees- 
simple techniques and both should know something 
of the others’ subject. In some factories quality 
control has led to the elimination of oxoessive 
overweight once necessary to compensate for possible 
Inscouracies, and reduced costings have more than 
offset the coat of control. 

Fatigue and bias among tasters were discussed. 
For some routine purposes fatigue did not reach 
critical importance, but where special discrmmination 
was needed the number of samples compared should 
be small, pomibly nob more than two or three at & 
seasion. 

In checking the composition of products such es 
jams or meat or fish pastes, analysts allow for some 
variation in the composition of raw materials. 
Manufacturers sometimes find that quite genuine 
raw materials occasionally fall short of the usual 
lower limita for some characteristic, and they suggest 
that should therefore take wider limite as & 
basis for their calculations. Publo analyste, on the 
contrary, suggest that raw material should not be 
used if it is of abnormally poor quality, however 
genuine. A fear was exprossed that the setting of 
minimum standards may cause & decline of average 
quality towards that minimum. Although it was 
suggested that the need for standards was sometimes 
over-emphasized, the general view seamed to be that 
standards usefully show what the most indiscrim- 
inating customer has & right to expect, but do not 
necessarily represent what the discrimmating ous- 
tomer wante. The manufacturer may be tempted by 
the complaisant consumer into a debasement of 
quality, and the analyst must strengthen the 
resolution not to succumb. Some quality-conscious 
people may be difficult to satisfy because their tastes 
are not sufficiently widely shared. It would be 
regrettable if standardization, in protecting the 
heedleeg, reduces the competition between manu- 
facturers, thus depriving the good housewife of the 
pleasure of exercising individual skilful selection. 

This ium undoubtedly helped participants 
to realize that both public analyste and food manu- 
facturera are interested in their own ways in service 
to the public. Co-existence may be the happier as a 
result of better appreciation of the reasons underlying 
each other's actions. 
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^^ BIOCLIMATOLOGY AND 
- BIOMETEOROLOGY 


HE International Society for Bioclimatology and 

Biometeorology, which was founded in 1956’ for 
the purpose of bringing togethar all kinds of people 
interested in the effects of climate on life, held ite 
first congress in Vienna during September 28-27. 
The congress was attended by about one hundred 
scientists from-mosb parts of the world, and it pro- 
vided an opportunity for set talks on selected topics, 
short communications and lively discussions. 

Os af ihe nanona GF dido: Which haw boaii Go 
far little-understood is ionization of the atmosphere. 
The term itself is vague, and it was obvious that 
ionization could mean cosmic rays, or normal com- 
ponents of the air electrically charged, or amall 
icles of the order of 0-ly in diameter 


“ even ordinary dust. Experiments to study how 
specific sensations are ‘related to ionization are 
difficult to control, but some work in the United 
States has suggested that sensations of ‘stuffiness’ in 
rooms are connected with ionization of the air, and 
good evidence was presented that attacks of bronchial 
asthma are related not so much to the presence of 
allergens in the air as to the simultaneous presence 
of allergens and oertain conditions of ionization. 
Contributions on this subject by Dr. J. C. Beckett, 
of Ban Francisco, Dr. I. H. Kornblueh, of the 
University of Pennsylvania, and Dr. 8. W. Tromp, 
of Leyden, made ıb seem probable that this may 
develop into an exciting fleld of a meee oe not 


concerned with microclimate and ita effects on life. 


Thus the temperature, humidity, air movement and ' 


heat radiation near the ground can be so widely 
different from conditions prevailmg near the tree-tops 
in & forest that it is useless to consider only the 
climate of & forest as a whole, and microclimate must 
be studied in detail. Dr. R. B. Platt, of Emory 
University, Georgia, provided data about gradients 
of temperature and humidity in woods and in open 
flelds, and Dr. V. Pasak, from Oxechoslovakia, pre- 
sented evidence that weeds growing in neglected 
woodlands interfere with the growth of new trees by 
their unfavourable effecte on the microclimate near 
the soil. Outstanding among the .zoologiste' con- 
tributions was a well-illustrated account by Dr. R. O. 
Ramey, of London, of locust migration in Africa, 
which showed that the only relevant factor in 
directing locusie towards one area or another is the 
wind, whilé the insects in the swarm fly about 
apparently aimlessly and in circles. Another valuable 
Popa eee See D ATOS ee nas ODE 
Oloudaley-Thompeon, of the Department of Zoology, 
King’s College, London, who has studied the behaviour 
of some terrestrial arthropods which, like woodlice, 
lose water easily, and who produced evidence that 
the habits and habitats of such arthropods are 
related to their needs for preserving body water. 
The tremendous possibilities for bioclimatological 
studies in tropical veterinary medicine were skilfully 
reviewed by Dr. J. D. Findlay, of Ayr, Scotland, 
who showed how milk yields could suffer at high 
temperatures and described some of the physio- 
logioal work carried out 85 the Hannah Dairy 
Research Institute in Ayr, while another stimulatng 
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talk by Dr. R. Koller, from Austria, reviewed the 
problem in relation to animal husbandry in a tem- 
perate country with a cold winter and concluded that 
cattle did better, on the whole, in stables than out 
of doors when the weather was cool. 

A particularly valuable aspect of such & oon- 
ference is the possibilty of discussing imtricate 
problems which have & bearing on several flelds of 
research. Town planning in relation to climate is 
such & problem, and outstanding contributions about 
this came from Dr. Vigan, of France, who discussed 
plans for workers’ cities being buit in the Sahara, 
and from Mr. Page, of the Univermty of Liverpool, 
who surveyed problems of environmental comfort in 
houses not only from the engineering, physiological 
and methetic aspects, but also in relation to what is 
considered comfortable by different people. An 
interesting point made by Dr. Vigan, in reply to a 
question, was that trapical neuroses are i 
among workers in the ; this he attributed to 
the fact that the workers were there to do & useful. 
job (though this could be connected with the fact 
that the weather in the Sahara is Jess uniformly 
warm than in equatorial regions, where neuroses are 
common). p 

The problem of adaptation to environment was 
approached in several ways. Prof. Pichotka, of 
Germany, showed not only that alices of potato 
metabolized at a lower rate in a cool medium than ` 
m & warm one, but alko that they continued at a 
lower metabolio rate after leaving the cool medium, 
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obtained in cross-over experiments, Tesem- 
bled similarly crossed-over data obtained in mice and 
men and by Dr. J. 8. Weiner, of the 
Medical Research Council Climate and Working 
Efficiency Laboratories, Oxford, who showed, among 
other things, that mice reared in & hot environment 
survive heat stress better than those reared in a 
temperate one. Though some adaptations, especially 
those in potato slices, must be brought about by 
changes in enryme systems, the central nervous 
system appears to play a fundamental part in 
adaptation to climate in man, and evidence about 
this was presented by Dr. E. M. Glaser, of the London 
Hospital Medical College. Other evidence which 
implied the existence of central nervous adaptation 
came from Dr. H. Jungmann, of Germany, and Dr. ' 
M. Halhuber, of Austria, who had jointly studied 
acclimatization in the Alps at moderately high 
altitudes. . 
When considering the general effects of weather on 
health and sensations, speakers were perhaps on 
and this was forcibly 


Berg, of Germany, one of the vice-presidents of the 
Society. Statistical evidence was produced, for 
example, that certain conditions, such as emboli of 
the heart, are more in some than in other 
kinds of weather, bus both the material and ite 
statistioal treatment were inconsistent, and the very 
definitions of the weather with which the clinical 
This branch of bioclimatology suffera, more than any 
other, from obscure terminology and 

notions such as ‘sensitivity to weather’ (W etter- 
fühHgkes), ‘vagotonia’ or ‘meteorological fronte’. 
But the congress did some good in discouraging 
notions or lines of research which are unintelligible 
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without an exceas of imagination. One of the 
most valuable aspects of the congress was thas it 
provided an opportunity of revising fundamental 
notions borrowed from other branches of science 
which have been modified or invalidated by recent 
work. - 

The chairman of the congress was Dr. Fred Sargent, 
professor of physiology in the University of Ilinois 
(who is now spending one year at the Medical Research 
Unit in Oxford). Dr. J. L. Cloudsley-Thompson, of 
the Department of Zoology, King’s College, London, 
The 


Journal of Biocle 
the i of its first congreas will appear in 
that journal The second international congress of 
bioolimatology will be held in 1960, and England and 
Scotland have been mentioned as possible places for 
1t. Information abouts the Society can be obtained 
from ita secretary, Dr. 8. W. Tromp, Hofbroucker- 
laan 54, Oegstgeest, Leyden, Holland, or from ite 
representative in Great Britain, Dr. E. M. Glaser, 
Department of Physiology, London Hospital Medical 
College, Turner Street, E.l. Candidates for election 
must be actively engaged in some fleld -of bio- 
climatology or biometeorology, they must be proposed 
by two members, and they must be approved by the 
Council. The business of the Society is transacted 
mostly in English. E. M. GLASER 


TRANSISTOR TECHNOLOGY 


OONFERENCE on transistors, organized by the 

Electronics Group of the Institute of Physics, 
was held ab the Brunel College of Technology, Acton, 
during 27-28. 

In almost every fleld of endeavour, the rate of 
progress largely on the facilities that exist 
for discussion and for exchanging information. This 
is particularly true when the available resources are 
scattered over a large number of industries, govern- 
men’ and educational organizations, as ig the case 
with the work on transistors. In the United States, 
professional societies and educational establishments 
seem to delight in organizing symposia snd oon- 
ferences, whereas in Britain there appears to be less 
inclination for. activities of this kind; one hopes, 
therefore, that the success of this conference will 
provide & suitable stimulus to others. 

Dr. M. E. Haine, chairman of the Electronics 
Group, explained that the topics had been choeen in 
such a way as to provide & broad picture of the wide 
range of activities that are embraced by transistor 
technology. Thus, the conference was less concerned 
with thrashing ous points of detail than with pro- 
viding an opportunity for those who are concern- 
ed with the details themselves to see & general 


The first paper, on '"Tho Effect of Physical Proper- 
ties of a Semiconductor on Device Characteristics”, 
was given by Mr. D. D. Jones (General Electric Oo.). 
In discussing the high-frequency performance of alloy 
transistors, he showed that the mobilities of both the 
majority and the minority carriers must be taken 
into account; the relative merits of n-p-n and p-n-p 
structures largely depend on the degree of avalanche 
multiplication shat is characteristic of the carrier- 
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transistor materials. 
In the next paper, Dr. W. Bardsley (Royal Radar 
Establishment) discussed ‘Defects in Transistor 


between dislocations and oxygen content oan affect 
the heat treatment properties of silicon. 

Mr. J. G. Creasell (Marconi) opened his paper on 
“Power Transistors” by recounting the main stepa 
by which progress has been made in this fleld. First, 
there was Webster’s analysis of the variation of 
current gain with emitter current, which showed how 
emitter efficiency, bulk recombination and surface 
recombination play their part. The development of 
new alloys to give high emitter efficiency and of 
techniques to produce thin base regions were two 
practical steps of major importance. Fletcher's study 
of the transverse fleld in the base region led to a 
reconsideration of the optimum geometrical arrange- 
ment. Mr. Oreasell then described how both carrier 
life-time and surface recombination velocity can show 
substantial variations with emitter ourrent, and 
how these effecta become important in high-power 
transistors. 


presen: 
“A New 


principle of Kroemer’s drift transistor; in this a 
gradation in the conductivity of the base region 
creates a drift fleld which reduces the transit-time 
for minority carriers. One of the most a&iractive 
ways of producing a graded base region 18 to diffuso 
the impurity atoms into the region. In Mr. Lam- 
ming’s technique of ‘post-alloy diffusion’ the emitter 
is alloyed on to & base region of uniform conductivity. 
The emitter alloy is made to contain known quantities 
of p and ^ impurities, the segregation and diffusion 
coefficients of which are carefully chosen. After 
alloying, the emitter is p-type. The structure is then 
heated to such a temperature that diffusion takes 
place, the ooefflolenta being such that the diffusion 
is predominantly that of the n impurities. This 
technique enables very narrow base regions, with 
the desired gradation of conductivity, to be 
achieved. 


Dr. J. T. Kendall (Texas Instruments) reviewed 
the aituation of “Silicon Transistors”. He mentioned 
how the difficulty in producing silicon of adequate 
purity and of keeping it pure during subsequent 
processing had delayed the development of thosc 
devices. The alloy , BO successful with ger- 
manium, had pro difficult with silicon and, as a 
result, most of the progreas has been achieved with 
other processes, such as double-doping during crystal 
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growing, grown-diffusion, melt-back diffusion, and 
double-diffusion. Dr. Kendall also made an objective 
comperison of silicon and germanium transistors, 
stressing the advantages of the former in high- 
temperature applications. 

In a conference where one often heard of the need 
for samiconductor materials of high ity, it was 
intéresting to hear of some of the - 
esteri aioe on ly he ee eae DE 
oratories) paper on ''Tbe Preparation of High 
Purity Silicon”. The high segregation oo cine 
of boron makes it very difficult to purify by means 
i eau E A eee ice hes bee used 
so successfully ee After reviewing a 
Bombe of meihodi, Me . Wilson described his work 
on & which starts with the thermal decom- 
position of silane (BiH,). The silicon can be produced 
in crystalline form withous having to use crucibles ; 
this feature is attractive in view of the high reactivity 
of silioon with the crucible materials. 

Dr. A. F. Gibson (Ro Radar Establishment) 
dealt with “Avalanche Injection” and the 
of utilizing it in certain devices. When the field 


hence the dissipation, in the high-current condition, 
the area of one of the contacts to the germanium ia 
made small. Dr. Gibson then discussed a device, 
having two n+ contacts and one p+ contact to the 
germanium, which is analogous to the thyratron, and 
in which the current flowing mto the p+ contact con- 
trols the vol characteristio at the other two. 

Dr. D. F. Taylor (Ferranti), in a paper on “Im- 
proved Junction Fabrication”, dealt mainly with 
the problems of making alloyed junctions in silicon. 
He considered the conditions that are necessary for 
regrowth to take place. He showed that, when 
alloying an aluminium wire to a silicon wafer, if, 
during the cooling cycle, the wire is maintained at a 
higher temperature than the molten region no re- 
growth takes place; Dr. Taylor suggested that the 
Teason why good diode characteristics are obtained 
under these conditions is that diffusion takes place 
at the alloy/silioon interface during the alloying. 
Finally, he considered some aspects of the ‘limited’ 
type of alloy process, such as takes place when & 
small ‘dot’ is alloyed to a silicon wafer. 

The last paper in the conference was given by Dr. 
M. molett (Mullard), whose subject was ''Ger- 
manium Photo-transistors”. Afser considering the 
creation of hole-electron pairs in in germanium when 
light shines on it, he cee oe ehe 
properties, including the spectral response, of a p-n 
junction diode in which the p-region is made very 
thin. He then analysed the operation of the photo- 
transistor, which differs from the diode in that it can 
: produce substantial multiplication of the current thas 


duced by thermal agitation also contribute to the 
output current; Dr. Smollett mdicated ways of 
minimizing this. . 

Each paper waa followed by & discussion, during 
which many useful and stimulating comments were 
made. 
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HERRING IN THE NORTH SEA 


of ihe fall moons which, shough not propitious for the 
1955 season, could not ty provide the complete 
reason. for the failure. ix hag 
taken place since the Second World War. In 1948 


Dutch and French. Theo Sad wil beings etg 
used for into fish meal. While the catches 
Pide bons sevi RM he drerit 


the baud n d cee D aa 

ld to what might appear tbo mah ros do fi 
landed by drifters to being landed by trawlers. 
ee ae miel 
have been 


attempted to sort ous these complexitiea, about about which 
d biologists and fishermen have strong and 


herrings 
receives a verdict of 'not-proven'. These conclusions 
Bhould be put in 


ab least part of - 
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VIGILANCE AND THE. 
INSPECTION PROBLEM 


STUDY of continued alertness and ita impli- 

cations for examining work m industry has 
been made by W. P. Colquhoun, of the Applied 
Psychology Research Unit, Medical Research Council 
(Personnel Management, 39, No. 841; September 
1957). 

Laboratory studies of vigilance tasks have demon- 
strated conclusively that the ability to detect small 
changes in a display declines considerably within 
thirty minutes of beginning a watch. Circumstances 
which have been shown to enhance the effect are the 
presence of ambient noise, high environmental tem- 
peratare, and loss of sleep beforehand. Alterations 
in illumination of visual tasks do not prevent 
deterioration with time, but produce differences in 
the over-all level of efflaiency. Differences in over-all 
efficiency have also been found to exist between 
individuals, and have not, so far, bean accounted for. 
Individuals also vary in the extent of the time 
decrement they show, but this appears to be un- 
related to initial ability. The effects of isolation of 
the observer have been shown to be deleterious; 
but, on the other hand, the presence of too many 
other people tends to distract the worker from his 
task. 
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Earlier researches investigated the effects of 
changes in the externally imposed conditions under 
which the task was performed; the importance of 
both environmental and motivational factors were 
discovered. More recently, interest has centred on 
the determinants of efficiency that are inherent in 
the work-aituation. It has been shown that uneven 

spacing of the signals along the time-scale is one of 
the most important factors likely to cause loss of 


means complete. It is well known that ‘mental’ 
fatigue, a state that arises with continued performance 
of the same task, is characterized by a fall in work 
output, a widening of subjective tolerance and an 
increased variability in both accuracy and in the 
timing of responses. n OBL at ey 
Tesponses are usually of the all-or-none variety, and 

work-output a difflouls concept to apply; but a 
widening of subjective tolerances might result in an 
increased effective threshold to display changes, so 
that differences must be larger before they are 


detected. 

Colquhoun reviews the extent to which these 
experimental findings are relevant to the practical 
problems of examination and checking in the factory 
iteelf. 

The response required of the examiner is rather 
more elaborate than ıb is in the laboratory; thus 
he must either pick up the defective article and place 
ib aside, sort the objects in some way, or mark the 
defective part of a large article with chalk or similar 
material. He may also be to enter his 
observations on & work sheets. If the object is of any 
size or complexity he may have to manipulate it so 
that all parts of it are examined. 

Noise, atmospheric conditions and lighting may be 
expected to vary widely between workplaces, as do 
the actual layouts of particular jobs. Though there 
are-cases where the inspection 15$ completely machine 
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paced, more often the examiner haa a degree of 
control over his speed of work which allows him to 
take rests in addition to those officially sanctioned. 
If a quality bonus system is in operation it becomes 
mnpor ant now only to- detect feúlts, but also to avoid 
rejecting good items. 

Information about the afficienoy of his work only 
reaches the examiner after a considerable time delay, 
either from subsequent check inspection, the ocour- 
rence of later processing faults or from customers’ 
complaints. 

The main difference in the internal structure of 
the tasks lies in the greatly increased number of 
signals, mainly ‘unwanted’ ones, that arrive in a 
given time. 

It is quite common for one examiner to check 
thousands of items in & day's work, in which the 
number of rejects may vary fram one to hundreds. 

the ral occurrence of faulta is unpre- 
dictable, the mean imterval between them may 
sometimes be only of the order of seconds, as oom- 
pared with the minutes usual in laboratory and 
military tasks. The accuracy of the disormminations 
required, on the other hand, may be extremely fine, 
but these fine discriminations may only be neceasary 
at relatively infrequent intervals, particularly if the 
defect being sought varies in magnitude over a wide 

Tange. These latter factors in turn affect the nature 
of the response. It may not be sufficient for the 
examiner to divide the items into ‘passes’ and 
'rejeota' ; he may be required to grade them into 
several categories, both of ‘good’ and ‘bad’, and also 
to sort them into kinds of defect. This kind of 
activity requires decision-takmg and the exercise of 
Judgment. 


In inspection work only signals which fall outside 
given tolerance limits are responded to. Tolerance 
limits are normally laid down in the specification of 
the particular article being examined, but in many 
disen they can be ‘varied trot aime to bime to matah 
fluctuations in general trade, or to suit the 
menia of a particular customer. Here there is clearly 
room for a considerable degree of subjective estima- 
tion. It appears that the examiner’s work is con- 
siderably more complex than is the subject’s in the 
sort of task that has usually been set in experimental 
studies of vigilance. Relatively little study has in 
the past been devoted to the inspection problem 
from this point of view. 

More information is needed on the effects of 
various conditions on inspection efficiency. To this 
end a device has been constructed at the Applied 
Psychology Research Unit of the Medical Research 
Council which presenta a simulated visual examina- 
tion task to the subject. The flexibility and oom- 
parative simplicity of the apparatus make it suitable 
for the study of a wide range of inspection problems 
which inolude : 

(1) Inherent iask-conditions. Under this heading it 
will be possible to investigate the effects on efficiency 


of varying: (a) the of faults ; (5) the type 
of fault; (o) the ty of the discrimination 
required ; (d) the number of objects displayed simul- 
taneously ; (e) the number of dimensions on which 


the objects vary; (f) the temporal structure of the 
sequenoe of faules; (g) the distribution of faults of 
different kinds and degrees ; (^) the ‘meaningfulness’ 
of the taak, that is, the nature of the objects to be 
examined ; (f) the number of classes into which the 
objects must be sorted; (j) the number and nature 
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of ‘additional’ operations required (for example, 
booking’). ` 
(2) External conditions. These include variables 
like: (a) the speed at which the task must be per- 
formed; (b) the total length of the task; (o) the 
of the rest-pauses; (d) the effecta of 
various kinds of interpolated sotivity during breaks 
on subsequent performance; (6) the degree of 
isolation of the subject; (f) illumination, contrast, 
noise and & ic conditions ; (g) time of day 
or night, lack of sleep; (A) knowledge of resulte, 
that is, awareness of performance efficiency ; (1) 
amount and nature of reward, that is, inoéntive 
systems; (j) presence or absence of objective 
reference standards, and their intermittent variation. 
(8) Individual variability. It is predicted that 
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subjects will vary widely in their performances. Ib is 
hoped to relate these differences to measures of -> 
i ity, and to the exten’ of 

previous experience at similar tasks. č 

It is hoped that initial experiments will disclose 
the more important conditions which can then be 
studied in more detail. The laboratory studies will 
be followed up, where possible, by actual observations 
‘on the job’. Any information on the efficiency of 
inspection would have & value for industry where 
inspection processes will rise as production becomes 
more automatic. 

In order to ensure that people work at their 
maximum efficiency it is essential to understand both 
the nature of the inspection process and the optimum 
conditions under which it should be oarried out. 
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DOSE-RATE EFFECTS IN RADIATION-INDUCED CHEMICAL 
REACTIONS 


By Dx. H. C. SUTTON and Pror J. ROTBLAT 
Physics Depertment, The Medical College of St. Bartholomew's Hospital, London, E.C.I 


HE initial stages of chemical reactions Induced 

by ionizing radiations are usually sasumed to be 
independent of the doee-rate. Thus, in the case ofa 
simple reaction in aqueous solution, such as the 
oxidation of ferrous sulphate induced by high-energy 
radiations, the yield remains constant at the highest 
doee-rate hitherto studied}, namely, 10* rads/sec. If, 
however, the radiation intensity is increased to such 
& degree that the reaction zones of clusters of radicals 
formed by neighbouring ionizing particles overlap, 
then the yield of the reaction should show a dose- 
rate dependence due to the increase of concentration 
of radicals. Dose-rates much higher than the above 
value can be produced in the travellmg wave linear 
accelerator, in which the acceleration of electrons 
takes place in pulses of short duration. 

The 15 MeV. hnear accelerator at 8$. Bartholomew's 
Hospital’ is capable of producing beams of electrons 
in pulses 1:8 psec. wide, and at dose-rates up to 
20,000 rads per pulse. A continuous variation of the 
dove-rate by a factor of 10t oan be achieved by 
decreasing the current through the gun filament. 
Another facility provided in this machine is a variable 
repetition-rate of the pulses. . 

This &ooelerator was employed in an experiment 
to study the variation of yields of chemical reactions 
with dose-rate. Two reactions were studied: the 
reduction of aerated solutions of cerio ammonium 

hate in 0-8 N sulphuric acid, and the oxidation 
of ferrous ammonium sulphate in an identical solvent. 
Possible errors in dosimetry were avoided by passing 
the electron beam through a system of two cylindrical 
‘Pyrex’ veevels, joined by a common wall. The rear 
veesel, which was always filled with ferrous sulphate, 
waa employed as a chemical monitor, while the near 
vessel was alternatively filled with ceric and ferrous 
sulphate. In order to avoid errors associated with 
intensity 


beam width. In consequence, the solutions were 
exposed to a range of dose-rates distributed in the 


same manner in each experiment. The dose-rate given 
in Fig. l is the energy-averaged value in the near 
vessel, during each pulse. The dose-rate at any point 
did not exceed twice this value, and more than 85 per 
cent of the total energy was delivered at dose-rates 
greater than 40 per cent of the average value. A 
dose of not more than 80,000 rads over the irradiated 
volume was delivered at a time. The number of 
pulses needed to give this doee varied from 1 to 10* 
depending on the dose-rate. When larger total doses 
were required the solutions were stirred between 
exposures. At each dose-rate the ratio of the yields 
of the iron and cerum reactions, GFe/GCe, was 
determined. The results are shown in Fig. 1, from 
which i$ is seen that this ratio decreases steadily, 
startmg from a dose-rate of about 107 rads/sec. 

We attribute this effect to an increase in radical 
concentration with increasing dose-rate resulting 
from the overlapping of the reaction zones of radical 
clusters. The followmg evidence supports this 
interpretation. 





10° 1u 
Dose-rate (radajtoo. ) 


Fig. 1. Tho effect of dose-rate on GFẹ4 GOs. Solutions were 
irradiated in vessels: 2 cm. diameter, 6 ; 5 om. diameter, O ; 
and 1 om. width in a uniform radiation field, A 


lot 


1u* 
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(1) If such overlap occurs, then the yield of inter- 
radical reactions to form the molecular producta 
hydrogen and hydrogen peroxide should increase with 
dose-rate, at the expense of radical solute reactions. 
This would cause the ratio GYe/GOe to decrease with 
increasing dose-rate, as observed. 

(2) The yield obtained with radiation of low ion 
density but high dose-rate should simulate that pro- 
duced by radiation at a low doee-rate but high ion 
density. For X-rays producing secondary electrons 
of average of about 20 keV. a value of 4-9 
for the ratio QYe/GOe has been obeerved!. At this low 
energy the ion density is approximately 16 10n 
clusters per micron of electron path, giving an initial 
mean distance between the centres of adjacent radical 
clusters in the same electron track of about 625 A. 
In our experiment this value of the ratio of GFe/G0e 
was observed at a dose-rate of 2,800 rads per pulse. 
Assuming & meen energy expenditure* per cluster of 
110 eV., and that the mean life-time of the clusters 
is long compared with the pulse duration, we obtain 
& mean distance between cluster centres ab the end 
of each pulse of 860 A., 1n good agreement with the 
above value. 

(8) The assumed competition between radical- 
radical and radical-solute reactions in overlapping 
zones should be influenced by variations not only of 
dose-rates but also of solute concentrations. In oon- 
firmation of this we have obeorved (a) that the 
addition of 5 x 10° M oerous sulphate to & ceric 
sulphate solution before irradiation lowers GO* to 
66 per cent of ite normal value at 10!* rads/seo. ; at 
dose-rates lower than 107 rads/sec. the corresponding 
decrease was only to 08 per cent, and (b) if a ferrous 
sulphate solution 18 equilibrated with oxygen instead 
of air before irradiation, then G¥¢ is raised by 13 per 
cent ab 1-8 x 101° rads/seo. as compared with 2-5 per 
cent at low dose-rates. Variations of the oerio ion 
and ferrous ion concentration have little effect. We 
conclude that the solute competing for hydroxyl 
radicals in the oerium system is oerous sulphate, 
at least when present in excess; and that the 
solute competing for hydrogen atoms is dissolved 
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oxygen. 

(4) It might be argued that accumulation of 
hydrogen peroxide at high dose-rates may be respons- 
ible for the variation of GFe/GCe. This is easily 
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refuted by consideration of the life-time of hydrogen 
peroxide in the irradiated solution in relation to the 
total treatment time, and by the further observation 
(seo below) that G¥e/GCe is not influenced by varia- 
tions of the interval between pulses. 

In the experiment described, only the yield ratioa 
of the two reactions could be determined. A method 
has minoe been developed, using a differant type of 
radiation vessel, to determine the variation of the 
two reactions separately. Preliminary results show 
that most of the observed variation with dose-rate is 
due to the cerium system. This is aa to be 
since a small fractional increase in the yields of the 
molecular products hydrogen and hydrogen peroxide 
would influence GC* more than GF. This 16 also in 
acoord with the observations mentioned under (3) 
above. A detailed study of the two systems is in 


progress. 

Apart from establiahmg the doeo-rate effect, theese 
experiments enable us also to make some guesses 
about the life-times of theradicals. From considerations 
of the time required for radicals to diffuse the distance 
between clusters, we can obtain a minimum value for 
their life-time on the sasumption that a reaction 
occurs at every collision of two radicals from neigh- 
bouring clusters. From the shape of the curve in 
Fig. 1, togetber with an assumed value for the 
diffusion coefficient of the radicals (2 x 10-* cm? 
890.) we deduce that this minimum value is 0-5 
usec. ; the actual value is probebly much greater 
than this. On the other hand, from the observed fact 
that & variation of the pulse repetition-frequency 
from 400 per seo. to 1 per 20 sec. did not affect the 
value of the ratio G¥e/GCe, we conclude that the 
radicals formed in one pulse must be destroyed in 
leas than 1/400 sec.; this gives an upper limit for 
the life-time of 2-5 msec. Experimenta are now in 
preparation to narrow down thege limits. 

These investigations form part of a programme of 
research carried out with the aid of grants provided 
by the Treasurer and the Board of Governors from 
the Discretionary Fund of St. Bartholomew's Hos- 
pital, to whom we wish to express our gratitude. 

1 Schuler, R. H., and Allen, A. O., J. Okem Phys., 84, 56 (1056) 
* Rotblat, J., Nature, 175, 745 (1055). 

* Hardwick, T. J., Dis. F'srad. Soc., 19, 208 (1058). 

‘Pollard, E., “Advances in Biol. Med. Phys.", 8, 153 (1063). 


INSECTICIDE RESISTANCE IN ANOPHELES SUNDAICUS 


By G. DAVIDSON 
Ross Institute of Tropical Hygiene, London 


ESISTANCE to DDT in Anopheles sundatcus in 
Java was first reported by Crandell! in 1954 in 
an area where house-spraying with this insecticide 
had been carried out for the previous three years. 
Chow” later confirmed such resistance in another area, 
and I was privileged to visit the island in 1955 
and report on the situation for the World Health 
tion. 

In July 1956, Prof. O. Y. Chow, World Health 
Organization entomologist, was kind enough to send 
to the Ross Institute in London eggs of DDT- 
resistant A. sundaicus from yet another area of Java 
where remstant mosquitoes had recently appeared. 


A thriving colony of this strain was soon established 
in London. Repeated attempte by Mr. S. Sundarara- 
man, World Health Organization entomologist, to 
dispatch eggs of susceptible mosquitoes of the samo 
species from Java to London met with no success, 
however. A susceptible strain of A. sundaicus was 
eventually obtamed from Malaya, through the 
courtesy and repeeted efforts of Mr. J. A. Reid of the 
Institute for Medical Research. Great difficulty was 
experienced in colonizing this susceptible strain, and 
it is only m recent weeks that sufficient numbers of 
mosquitoes have been reared to enable & solution of 
the problem of resistance in this species to be achieved. 
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Table 1. MEDIAN LETHAL OONCOENTRATIONS (PRRORNTAGBES IK ELIBELLA 
O) OF YARIOUS INSECTICIDES WEEK SUSONPMIBLE AND RESTANT 
BETRAINS OF Anopheles sumdeions ARE EXPOSED FOR ONE HOUR 


Numbers of at oo giving more than 0 


mosquitoes tested noenirailons 
and leas than 100 per cent moctalites are given in brackets 











* Interpolated from logarithmie-probability graph from only two 
mortalittes, 


The two strains of the same species have now been 
compared for their ilities to a range of 
insecticides using the technique described by Busvine 
in an annex to the Fifth Report of the World Health 
technique involves el in of ees lone et 
filter impregna various concen 
Gf iesedeidee in Rila oi for Y hr. and feooniinf 
mortalities 24 hr. later. Table 1 records the median 
lethal concentrations of four insecticides after this 
]-hr. exposure, both in the laboratory colonies and in 
the field. 

The resistant strain is seen to be resistant to DDT 
but not to the other three insecticides. The differences 
between the field and resulta can be 
accounted for by the fact that, in the fleld, wild- 
caught, blood-fed, semi-gravid and gravid females 
were used for the testa, while in the laboratory the 
more susceptible unfed. females and males were used. 

In addition to these insecticides, laboratory-reared 

toes of the two strains were exposed to three 
DDT-analogues with the following percentage mor- 
talities (numbers of mosquitoes exposed are given in 
brackets) : 

















Like the DDT-resistant strains of other insect species, , 


then, croes-reaistance extends to closely related 
compounds but not to the oyolodiene compounds, 
dieldrin, aldrin, eto., or to BHO. 
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The degree of resistance to DDT in A. sundaious is 
considerably lees than that of 4. gambiae to dieldrin*. 
Aooording to Crandell’, it is of the order of iwenty- 
five times. From my estimations in Java it was of 
the order of eighteen times. A comparison of the 
Malayan and Javanese laboratory colonies in London 
indicates & resistance of some forty times. 108 
mosquitoes of the Malayan strain showed a 50 per 
cent mortality after exposure to 0:1 per oent DDT 
for 2 hr., and 255 mosquitoes of the Javanese resistant 
strain showed a 58 per cent mortality after an 
exposure of 2 hr. to 4 per oent DDT. 

Reciprocal croases between the laboratory -suscep- 
tible and resistant strams produce hybrids only 
slightly more resistant than the susceptible strain 
(see Table 8). It was not possible, therefore, to choose 
8 discriminating dosage of the insecticide which would 
kill susceptibles and not hybrids, as it waa with 


à ting dosage, 
2-5 per oent DDT, which would kill almost all sus- 


oeptibles and hybrids but very few of the resistant 
strain (see Table 3). 

Unhke most of the A. gambias hybrids', A. sun- 
datous hybrids readily interbreed. The F, generations 
exposed to the disoriminati show an 
approximate 75 per cent kill (Table 3), indicating 
simple Mendelian inheritance. This has been oon- 
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approximately the expected 50 per cent kill after 
exposure to the discriminating dosage. The offspring 
of the back-crosses to the susceptible parent ahowed 
an almost complete kill (Table 3). 

These i indicate thas this resistance is 
inherited by a simple monofactorial mechanism. 
One homozygote displays a marked resistance. The 
heterozygote 


whereas in the dieldrm-BHO-remstant A. gambias 
three phenotypes were found. It is almost certam 
that the heterozygote A. sundaicus would be killed 
by fleld dosages of the insecticide and this may explain 
why DDT-reaistance in anophelines has always been 
much slower to appear in the fleld than was dieldrin- 
BHC-reaistance in A. gambiae, where the hybrids, 
: :Ov ] 1 

certainly survive. 

Resistance to DDT which has these characteristics 
would probably not be detectable when homozygote 


or DDT IK EIEELLA OIL AMONG SUSCEPTIBLE, EAMURTANT, HYBRID, IFTERERND HYBRID 
Table 3. MONHLUITOM JU VARYING Pease | o 


Numbers of mosquitoes tested are gtven in brackets 





TO 
70 (40 
82 (70 


ento nnn nli o mnes norm Rm Kerl 


82 (170) 
5r a 
81 

4 (118 








5 (22) 18 (16) 





The dotted line indicates the discriminaéing dosage, 1-5 per osni DDT, whioh kills hybrids and susoeptibles but not resistants 
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resistant members were few in number, because 
hybrids cannot in practice be identifled. Moreover, a 
female, suspected to be homozygote resistant, but 
caught in Nature after fertilization by an unknown 
. male, might produce apparently susceptible progeny. 
If the mother were resistant this progeny would 
correspond to one of the followmg groupings: 100 
per cent resistant; 50 per cent resistant and 50 per 
cent hybrid ; and 100 per cent hybrid; and the last 
of these, all succumbing to the discriminating dose, 
might give the impression that they were derived 
from two susceptible parente. An F, generation 
denved from them would include 25 per oent resis- 
tant, 50 per cent hybrid, and 25 per cent susceptible 
members. The resistant members would be detect- 
able, and ther ancestry could be traced from this 
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generation. In field observations, therefore, the 

presence of many survivors of a discriminating dose 

would indicate resistance, and the presence of a few 

would give rise to a suspicion of it, to be followed by 

the rearing and testing of progeny from them, and if 

possible the rearing and resting of a second generation. 
I gratefully acknowledge the assistance given me by 

Mise O. E. Jackson and the skill and untiring work of 

Miss W. J. Wall and the technicians of this Institute, 

whose efforta overcame the great diffüoulties in 

establishment of the colonies studied. 

* Crandell, H. A., Afoequito News, 14, 104 (1954). 

i -i eee World Health Ory , 15, 785 

* World Health Organization Teoh. Series Report No 80 (1054). 

i Davidson, G., Nature, 178, 705 (1956). 

1 Davidson, G., Neture, 178, 853 (1956). 


IN THE STUDY OF NUCLEIC 


ACIDS 


Histochemical Observations on Cellular and 
Virus Nucleic Adds 


ECENT inquiry into the histochemical signifi- 

canoe of tissue fluorescence induced by acridine 
fluorochromes! led us to conmder the possibilities of 
this aspect of fluorescence microscopy for studies on 
the intracellular phase of virus infection. If thin 
sections of Carnoy-fixed animal tissues are treated 
with & dilute and suitably buffered solution of 
acridine orange (or ite 5-phenyl derivative, acridine 
orange R) it is possible with the fluoreacance micro- 
scope to identify readily the distribution of nucleic 
acids within the tissue, and further, to distinguish 
between ribonucleic acid and deoxyribonucleic acid. 
Normal tissues prepared in this way soquire strong 
polychromatic fluorescent properties, best activated 
by irradiation with intense blue-violet light. With 
acridine orange in the pH range of 1-5-8-5, nuclear 
chromatin containing deoxyribonucleic acid emits 
strong greenish-yellow fluorescence, while a charac- 
teristic flame-red colour is seen in those parta of the 
oell cytoplaam and in the nucleolus which have an 
appreciable content of ribonucleic acid. With acridine 
orange R, ing results are obtained in the 
pH range of 3-5-5-0. 

The connexion between the normal components of 
the host cell and mnfectrve virus material forms one of 
the central problems in virus research. It is now 

that all viruses oontain either deoxy- 
ribonucleic or ribonucleic acid as an essential consti- 
tuent, and it therefore seemed possible that the 
acridine fluorescence technique could be utilized for 
revealing significant cytochemical changes during the 
phase of virus multiplication. Prelimmary findings 
with some viruses of widely different character are 
reported here. Observations on two virus diseases of 
Tipula paludosa were possible through the kindness 
of Dr. Kenneth M. Smith, who provided us with some 
infected larvs ; the structure of both viruses has 
been studied recently by Dr. Smith and his collabor- 
ators with the electron microscope. Tipula rrideacent 
virus‘ 18 a orystallizable agent containmg deoxyribo- 
nuoleio acid producing gross lemons of the larval fat 


body. With the acridine orange technique, the 
cytoplasm of cells in the affected region of the fat 
body was seen to be distended with granular material 
emitting strong greenish-yellow fluorescence of tho 
deoxyribonucleic acid type. Traces of the same 
material occurred in the body cavity of the larva, 
and abundantly in the cytoplasm of most of the 
epidermal cells of the body wal. Since deoxyribo- 
nucleic acid is not & normal constituent of cell 
cytoplasm, it is reasonable to suspect that acoumu- 
lations of virus material containing deoxyribonucleic 
acid may account for this remarkable appearance. 
There was no obvious primary change in tho cell 
nuolei other than enlargement of the nucleolus, which 
fluoresced & brilliant red. In larve infected with 
Tipula polyhedrosis, on the other hand, profound 
changes do ooour in the nuclei. The cells chiefly 
involved are the hamocytes of the blood. < ` 
Electron microscopy* has shown that virus rods 
appear in the cell nucleus and later socumulate within 
oval masses adherent to the nuclear membrane which 
are eventually discharged from the oell in the form of 
creeoentio polyhedra or ‘crystals’. In blood smears 
and whole sections through an infected larva examined 
with the fluorescence technique, few normal hamo- 
cytes were present and the blood contamed a pro- 
fusion of crescentio, refractile polyhedra. In the 
least-affected blood cells there was an unusually 
dense network of intra-nuclear material showing 
strong greenish-yellow fluorescence, together with one 
or more spherical and homogeneous bodies emitting 
similar fluorescence of the deoxyribonucleic acid type. 
In other cells, part of the fluorescing materal had 
become segregated to form bright greenish-yellow 
masses, oval in outline and attached to the nuclear 
membrane. A later stage is represented by oells in 
which the structures contammg deoxyribonucleic 
acid had come to lie within the red fluoresomg cell 
cytoplasm, but their homogensous character was now 
lost and intense yellowish fluorescence restricted to 
their inner border, that is, the surface last in contact 
with the nuclear membrane. Extracellular polyhedra 
were outlined prominently as blue dark-ground 
images, showing only weak yellowish fluorescence. 


1386 


These observations with the fluorescence microscope 
appear to present visible evidence of the incorporation 
of nuclear deoxyribonuoleio acid into a remarkable 
and complex pattern of virus formation and are 
broadly in acogrd with the evidence of electron 
microscopy. It was also noted, however, that only a 
part of the abnormal deoxyribonuoleio acid seems to 
be utilized for the developing polyhedra ; much of it 
remains in granular form within the nuclear mem- 
brane and is released into the blood on disintegration 
of the cell. 

Two members of the pox group, vaccinia and 
mouse ectromelia, have also given interesting resulta 
with the acridine orange technique. As expected on 
account of their known content of deoxyribonucleic 
acid, the elementary bodies in purified vaccinia 
preparations, for which we are indebted to Dr. D. 
MoClean, exhibited greenish-yellow fluorescence, the 
fluorescent material being concentrated in the centre 
of each virus particle. Similarly in the liver cells of 
mice infected with ectromelia greenish-yellow bodies, 
varying from about 0:25 to 1-02 m diameter, were 
demonstrable ın the cytoplasm of cells, most of which 
showed no other abnormality and looked quite 
normal in routine histological preparations. A quite 
different appearance was found in the liver of mice 
infected with mouse hepatitis virus‘ ; here the hepatio 
cells at an early stage of infection oonteined abnormal 
accumulations of material fluorescing intensely red 
(ribonucleic acid) ın their cytoplaam. In this instance, 
there is at present no biochemical evidence concarnmg 
the type of nuoleio acid in the virus and the identity 
of the material containing ribonucleic acid is an open 
question. 

The interpretation of an altered pattern of fluores- 
cence in cells following virus infection is a complex 
problem, since changes in the amount and distribution 
of the host cell's own nucleic acids will almost 
inevitably accompany or result from the intracellular 
multipheation of virus, and histochemical evidence 
must, where possible, be correlated with that obtained 
with the electron microscope and from biochemical 
studies. The feasibility of distinguishmg histologi- 
cally between virus and cellular nucleic acids is 
suggested by experiments on their susceptibility to 
digestion by the speciflc nucleases. It was noted that 
the abnormal material contaming deoxyribonucleic 
acid m the fat body cells of larve infected with 
Tipula iridescent virus was resistant to direct diges- 
tion by crystalline deoxyribonuclease, although the 
normal nuclear deoxyribonucleic acid of all cells in 
the tess specimen was completely removed with 
consequent loss of the specific greenish-yellow fluores- 
cence. Similar reastance was shown by the deoxy- 
ribonucleic acid of vacomia and by the hepatic 
inclusions in ectromelia. Pre-treatment of the 
sections with 0:02 per cent pepsin at pH 2-0 for 2 hr. 
at 37° C. (which did not rteelf inhibit the specific 
deoxynbonuoleio acid fluorescence) rendered the 
deoxyribonucleic acid susceptible to subsequent 
digestion by the speoiflo nuclease. These findings 
parallel observations with the electron microscope on 
influenza and other myxoviruses', which showed that 
nuclease treatment did not affect the electron density 
of the virus particles unleas preceded by treatment 
with a proteolytic enzyme. In the case of T*pula 
polyhedrosis, however, pre-treatment with pepsin had 
no such ing effect on the deoxyribonucleic 
acid of the infected blood oells and its nuclease 
reaistance remained unbroken. There is at present 
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insufficient evidence to indicate that nuclease resis- 
tance is likely to be encountered in all viruses, or at 
what stage in the formation of virus such protection 
is afforded to ita nuoleic acid. It is interesting to 
speculate on the posmbility that a high degree of 
nuclease resistance, surviving even treatment with 
pepsin as in the case of Tipula polyhedrosis, may bo a 
feature of an intra-nuolear site of virus formation. 


J. A. ARMSTRONG 
Janer B. F. NrvkN 


National Institute for Medical Research, 
The Ridgeway, Mill Hill, 
London, N.W.7. 
! Armstrong, J. A., Esp. Oel. Res., 11, 640 (1056). 
* Williams, R. O., and Smith, K EL, Nature, 174, 502 (1954). 
"Smith, K AL, Parentology, 45, 482 (1955). 
* Dick, G. W. A., Niven, J. B. F., and Gledhill, A. W., Bru. J. Map. 
Path., 37, 90 (1056). 
* Valentine, B, O., and Isaacs, A., J. Gen. Microbiol., 18, 195 (1067) ; 
Thid , 16, 680 (1057) 
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Visual Observation of Deoxyribonucleic 
Acid Changes in Bacteria during Growth of 
Bacteriophage 


ARMSTRONG! demonstrated the specific fluorescences 
of ribonucleic acid and deoxyribonucleic acid when 
stained with acridine orange and, in collaboration 
with Niven', has now shown that such fluorescence 
can be used for following the development of virus 
nucleic acids in animal tissues. This prompted me to 
Investigate the practicability of using the method to 
follow the of deoxyribonuoleic acid in 
bacteria during the growth of phage. A lysogenic 
culture of S. typhi, Vi-phage type D6, which carries 
type-determining phage d, **, was ohoeen as the test 
organism. The culture was exposed to ultra-violet 
radiation for 5 sec. in buffer solution at pH 7-0, 
45 om. from a 80 W. B.T.H. germicidal low-pressure 
mercury vapour lamp. This procedure has previously 
been shown to result in induction of more than 09 per 
cent of cella. An equal volume of double-strength 
nutrient broth was added to the irradiated cells and 
the resulting suspension waa incubated at 37° O. 
The irradiated culture was also inoculated on to 
nutrient agar, which was inoubeted similarly. Samp- 
ling was carried out before and immediately after 
irradiation, and afterwards at 15, 30, 45, 60, 90, 120 
and 180 min. Smears made on chemically cleaned 
slides were stained with Gurr's acridine orange at 
pH 5:0 and were examined by dark-ground fluores- 
cence microscopy, the method being, with slight 
modifications, similar to that of Armstrong. In our 
preparations the ribonucleic acid fluoresced red and 
the deoxyribonucleic acid yellow-green. The colour 
filters were adjusted so that a faint blue-green dark- 
ground image of the cell walls was visible. The 
nuclei were very distinct in uninduced (control) cella, 
and showed as bright subterminal yellow-green rods 
of morphology similar to that described by numerous 
workers (Fig. 14). Most cells in the logarithmic 
phase of growth were binucleate, but organiams with 
four or more nuclei were common. When the nuolei 
were about to divide, the intensity of nuclear 
fluorescence increased and the rods became thicker 
and then separated into two, the separation often 
commencing at one nuclear pole, so that the familiar 
V formation was apparent. 
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Fig. 1. A, normal oeil of Sahnonelia D6; B, 

obearved in type D6 after ultra-violet on. Left to : 

5—15 min., 5-15 min., 15-30 min., 15-90 mın., 30-45 mn., 
min., 45-60 min., 60 min. onwards 


Fig. 1B is a diagrammatic representation of the 
sequence of events observed after irradiation. Within 
a few minutes the nuclear fluorescence was less 
intense and the nuclei became leas compact, so thas 
their Jong axes were no longer so clearly transverse. 
Where nuclei had recently divided but were still close 
to each other, their outlines soon fused with one 
another. Subterminal nuclei migrated to the centre 
of the oell, there to fuse into & single, rather dimly 
fluorescent mass of deoxyribonucleic acid. In longer 
cells which were i , that is, were probably 
in the process of dividing, the pairs of nuclei behaved 
as if they belonged to independent oells and fused 
into two masses, situated at the junctions of the 
thirds of the bacteria. The of nuclear 
migration end fumon wes well advanced within 
15 min. of irradiation and was substantially oomplete 
after 80 min. Between 15 and 80 min. the central 
deoxyribonucleic acid mass became somewhat more 
compact and exhibited brighter fluorescence. At 
30 min. many cells showed a fine axial filament of 
deoxyribonucleic acid, often wavy in outline, extend- 
ing towards the bacterial poles on each aide of the 
central mass. These filaments thickened and increas- 
ed in brightness; 45 min. after induction, the great 
majority of bacteria showed such filamenta, which 
had greatly increased in thickness and brilliance ; 
their outlme remained wavy or became heavily 
beaded. As the filaments thickened the central 
deoxyribonucleic acid mass disappeared. Although 
obvious division of the bacteria could rarely be found 
in the irradiated culture, increase in cell length took 
place, and by 45 min. after irradiation the mean, cell 
length had almost doubled. 

After 1 hr. most oells were virtually filled with 
deoxyribonucleic acid although the beading referred 
to above persisted. From this time onwards, cells 
in various stages of bursting were frequently seen. 
Although the actual rupture may have bean due to 
the effect of making the smears on already fragile 
cells, it is nevertheless worth while ing its 
course. At first a looalixed bulge of the oel wall 
could be seen into which projected a small finger of 
deoxyribonucleic acid. The bulge increased in sise 
until the wall ruptured and the deoxyribonucleio 
amd escaped ; once this had occurred the brilliance 
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of the deoxyribonucleic acid fluorescence increased. 
considerably. In the early stages the extracellular 
deoxyribonucleic acid could olearly be seen to be 
attached to that still within the oell, and the latter 
diminished pari passu with the increase in amount 
of the former. Finally, all the deoxyribonuoleio aad 
was extracellular and the empty oell was visible only 
as & faint dark-ground image. 

Bursting oells were common from 1 hr. onwards 
after irradiation and their increase in number coin- 
cided with the rise in phage titre in liquid medium, 
the maximum of both being reached in about 14-2 hr. 
after irradiation. At this time also, visible lyms 
oocurred in the liquid medium, the resulting liquid 
exhibiting distinct birefringenoe, bly due to 
the liberation of an excess of free deoxyribonucleic 
acid. 

Two types of body. made their appearance in smears 
prepared during after the lysis period. The first 
showed a4 & pure dark-ground image, circular in 
outline, and about 0-2-0-8, in diameter. The 
second fluoresced faintly aa deoxyribonucleic acid and 
was circular or oval, with a long axis of about 0-5u. 
The nature of these bodies, which became numerous 
when lysis was well advanced, is not yet known. 
When. the primary (blue) filter was removed, so that 
the preparation could be examined by ordinary dark- 
field illumination, numerous small bodies, which 
showed only as dark-ground images, could be seen 
embedded in the deoxyribonucleic acid released from 


of prophage d, in the ocells, 

The of infection of bacteria with a virulent 
phage has also been followed by this method ; the 
changes in deoxyribonucleic acid have similarities to 
those outlined for the induced lysogenic culture, but 
will not be given in detail here. 

Smears of a purifled pellet of Vi-phage ll, sus- 
pended in & minimum of buffer, fluoresoed yellow- 
green after staining with acridine orange. Prepare- 
tions of normal beocteria, of induced lysogenic cells 
and of free phage, treated with deoxymbonuclease 
after fixation but before staining, did not show the 
yellow-green fluorescence characteristic of deoxy- 
ribonucleic acid. This is in contrast to the findings 
of Armstrong and Niven’, who have observed that 
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the deoxyribonuoleio acid of several animal viruses 
has a degree of reaistanoe to deoxyribonuolease. 
This staining technique has also been employed for 
the study of the development of deoxyribonucleic 
acid in phage-infected Hecherichia colt and Baotllus 
megaterium, and it has been shown that preparations 
a aimil 5 : à 
full at a later date. 


carry out frequent 
the olear-out difference between ribo- 
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Oentral Enteric Reference Laboratory 
and Bureau, 
Publio Health Laboratory Service 
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Oolindale Avenue, London, N.W.9. 
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DISTRIBUTION OF RIBONUCLEIC ACID IN TUMOUR CELLS 
DURING MITOSIS 


By D& ROBERT LOVE 
Laboratory of Pathology, National Cancer Institute, National Institutes of Health, Bothesda, Maryland 


by subsequent 
treatment with a molybdate—ferrocyanide solution}. 
Further investigation has shown that ferrocyanide is 
Unnecessary ; the staining of various sites of ribo- 
nuoleio acid by the toluidine blue-molybdate method 
can be altered in a regular manner by extending the 
time of fixation in fixativea containing formalin. 
After short fixation in formalin-free fixatives that 
Preserve ribonucieio soid, the same sequence of 
in dilute solutions of nitrous acid. The entire range 
of ribonucleic acid staining can be demonstrated in 
mouse ascites tumours (Table 1) as follows: Web 
smears are fixed for periods of 5, 10 and 60 min, 
24 hr. and 14 days in formol sublimate at 87° O. 
After treatment with Lugol's iodine and 5 per oant 
sodium thiosulphate, the slides are stained in a 
0-01 per cent solution of toluidine blue (Coleman 
Bell Co., dye content 66 per cenb):in Mollvaine’s 
buffer at pH 3-0 for 80 min, washed for 10 seo. in 
tap water, and placed in a 5 per cent solution of 
ammonium molybdate for 80 min. (The effecte of 
fixation or deamination may be simulated to gome 
extent increasing the concentration of dye or of 
mold. When toluidine blue samples of high 
dye content are used, lower concentrations of dye or 
molybdate, or both, may be required to demonstrate 
all types of ribonucleic acid by this method.) The 
smears are then rinsed for 10 seo. in running water 
and dehydrated in tertiary butyl aloohol, cleared in 
xylol and mounted in ‘Permount’. Paraffin sections 
(104 thick) prepared from small blocks of tissue 
from the solid Krebs mouse tumour, sarcoma 180, 
and from HeLa tumours grown in irradiated rata’ can 
be stained in the same fashion. The tissues aro fixed 
for one hour in formol sublimate at 20° C. and the 
sections are mordanted in formol sublimate at 87° C. 
as described. 
The cells do not stain at all after extraction of 
nuoleio acids with hot trichloracetio acid*. Only 
minimal staining of deoxyribonucleic acid remains 


when the slides are exposed to 0-1 per cent aqueous 
ribonuclease for 2 hr. at 87° C. prior to staining. 

In cells of the Krebs ascites tumour, ribonuoleio 
acid is stained as shown in Table 1. 

Stage I (Fig. 1,a,b,c). Ribonucleic acid ig coloured 
uniformly green in the cytoplasm (diffuse cytoplasmic 
ribonucleic acid) and blue-green in the nucleolus. The 
nucleolus decreases in size during prophage, at the end 
-of which nucleolar fragments are sometimes released 


into the cytoplasm, where they rapidly disintegrate'. 


together 
cytoplaam; the parachromatin loses its affinity for 
stain during the last stages of telophase. 

Stage II (Fig. 1,d,¢,f). The diffuse oytoplasmıo 
ribonuoleio acid and the nucleolus are stained pale 
green and the intranuclear parachromatin is leag 
intensely stained. The parachromatin granules in 


Table 1. BEqUENGNE OF BTAIIXG OF XIBONUOLEIO AOD BY THE 
TOLUIDINE BLUZ-—MOLYBDATA METHOD IN 
ABCPTES TUMOUR 


Kruss MOUSE 
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nucleolus and 
: ae e granular 
M pccccpo M tet” Parr dti n cr prie 
the Interphase cell, purple chromosomes 


especially in - £ 
mitosis, are still intensely stained (Fig. If). In- 
numerable minute granules of ribonuoleio acid in the 
cytoplasm (cysoplagmio granular ribonuoleio acid) 
and a di staining form sssociated with the 
chromatin (perichromosomal ribonucleio acid) are 
stained metachromatically in the interphase oell 
(Fig. 1d). During prophase the cytoplasmic granular 
ribonucleic acid diminishes and the metachromatic 
until, at metaphase, practically all the cytoplasmic 
granular ribonucleic acid is condensed to form a 
well-defined sheath around the chromosomes (Fig. 
This sheath is carried with the chromosomes 


reappears at this time. 

Stage IO (Fig. lg and A). After further fixation, 
the diffuse cytoplasmic ribonucleic acid and, to a 
lesser extent, the nucleolus stein metachromatically. 
The diffase cytoplasmic ribonucleic acid differs from 
the granular form, which oan no longer be recognized, 
in thas it is i unaltered during the mitotic 
cycle, The perichromosomal ribonucleic acid, which 
appears to be related to the cytoplasmic granular 
form, and all types of parachromatin are not stained. 

The larger parachromatin bodies can be coloured 
faintly by more concentrated solutions of toluidine 
blue (without the use of molybdate), and, after brief 
fixation, they may also be demonstrated by various 


stains for amino-acids’. Deamination appears to 
liberate, from ribonucleoprotein, phosphate groups 
which bind toluidine blue. Ab a certain stage of 
deamination the amount and type of binding of 
toluidine blue is such that it is capable of reacting 
with molybdate to produce metachromatic staining. 

In summary, an interchange of some forms of 
ribonucleic acid between the nucleus and cytoplasm 
appears to take place during mitosis. Nucleolar 
remnants are sometimes released into the cytoplasm 
at the onset of metaphase. The parachromatin of the 
nucleus is extruded into the cytoplasm at the end of 
prophase and may give rise to the oytoplasmio 
granular ribonuoleio acid of the succeeding interphase. 
The ribonucleic acid that is stained in the 
cytoplasm of the interphase cell surrounds the 
chromosomes during prophase and metaphase and 
contributes to the ribonuolejo acid content of the 

ing i nucleus. The diffusely staining 
cytoplaamio ribonucleic acid is altered little, possibly 
only by dilution during the increase in oell volume 
associated with mitosis. These observations are oon- 
sistent with the theory, derived from biochemical 
studies‘, that there are two classes of ribonuoleio acid 
in the cell: gene-dependent ribonucleic acid in the 
nucleus and in ths cytoplasm, and gene-independent 
ribonuoleio acid in the cytoplasm. 

I wish to thank Mr. Rosooe H. Liles for valuable 
technical assistance and Miss Dohna J. Duehr for 
the drawings. 

1 Love, B., J. Biophys. and Boohem. Oytol., 3, 128 (1057). 
1 Love, È., Suskind, EB. G., and Huebner, R. J., J. Wat. Cancer Ins., 

18, 49 (1087). 

* Bohneider, W. O., J. Biol, Chem., 161, 223 (1945). 
‘Potter, V. B., Temas Rep. Biol. and Moed., 15, 127 (1957). 
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LETTERS TO THE EDITORS 


The Hditors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notios ta taken of anonymous communications. 


Molecular Weights and Physical Properties 
of Deoxyribonucleic Acid 


In the measurements of the molecular weight from 
light scattering and of other physical properties of 
deoxyribonucleic acid, an variety of 
resulta has been obtained!, even with samples pre- 
pared from a single source, namely, calf thymus. 
To some extent this might be accounted for as a 
result of fractionation of the material resulting from 
its physical heterogeneity, which has been demon- 
strated by Shooter and Butler’, and by Schachman 
et al.*. Is may also arise from small amounts of pro- 
tein impurity, which have been shown‘ to affect the 
physical properties to & marked extent. In order to 
reduce the sources of discrepancy, it has bean thought 
desirable to determine (1) light scattering, (2) intrinsic 
viscosity, (8) sedimentation coefficients, on identical 
solutions of calf thymus deoxyribonucleic acid treated 
in various ways. It has been found that centrifuging 
aa & means of clarifying the solutions is made much 
more effective by reducing the concentration from 0-1 
to 0-04 per cent. Table 1 shows the effect of centrifug- 
ing for 18hr. at 20,000g at these two concentrations. 
The difference must be due to the greater viscosity of 


the stronger solution. The light-scattering molecular 
of the more turbid samples, is 


either the intrinsic viscosity or of the sedimentation 
coeficiants. This must mean that the component 
which gives rise to high turbidities in the unolarifled 
solutions does not contribute appreciably to the vis- 
cosity and sedimentation coefficient. That the high 
turbidities of the unclarified solutions is not due to 
deoxyribonucleic acid has been demonstrated by the 
fact that the action of deoxyribonuclease on a 
clarified solution (J40) with molecular weight 4x 10* 
reduced the light scattering to 20 per cent of ite 
origmal value; while on & turbid solution (J88), 
having an apparent molecular weight of 17 x 10%, 
the hghb i value was reduced by only 
40 per cent, that is, to 10 x 104. 

The resulta obtained with & number of preparations 
when treated in this way now agree very well with 
each other in most cases (Table 2), and in the ex- 
ception (J88) it has been shown that the high value 
is not due to deoxyribonucleic acid itself. It will be 
seen, however, that the molecular weight determined 
from light scattering in the final solutions is leas by 
a factor of 8 than that determined from the intrinsio 
Viscosity and mean sedimentation coefficient by the 
equation of Mandelkern e£ al. The cause of this 


Table 1. HrrmOT OF ONNTRIFUGUEG DEOIYRIBONUOLEID ACID BOLU- 
TIONS FOR 18 HR. at 20,000g at DIFFERENT OOXKCOMWTRATIORB 


Mygx10 | [m 





>20 
30 


122 
$3 
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Tablo: £. PHYBIdAL CONSTANTS O DAOXYRIBOXUULND AOD BOLÜ- 
AFTER OEFTHIFUGIKG FOR ]8 mE AT 20,000g at O 04 PER CENT 
korea [Mix] [Iw S, [May x 108 
810 30 35 27 10 
33 33 29 25 8-5 
36 3-3 33:4 28 10-8 
40 40 50 22 90 
24 33 34 25 90 
38 17 47 23 95 
discrepancy may be (1) failure of the light aca: 


wy ee oe ee (3) tho affect 
of the heterogeneity weighting the intringio viscosity 
in favour of the: the-larger particles. These possibilities 
require further study. 

We are indebted to Mr. J. Johns for the preparation 
of the samples. The work has been supported by 
grants to the Ohester Beatty Research Institute 
(Institute of Oancer Research: Royal Oancer 
Hospital) from the British Empire Cancer i 
the Jane Coffin Childa Memorial Fund for 
Research, the Anna Fuller Fund and the National 
Cancer Institute of the National Institutes of Health, 
U.8. Public Health Service. 


J. A. V. BOTLER 
D. J. R. LAURNNCHS 
A. B. Rosns 
K. V. SHooTER 

Chester Beatty Research Institute, 

London, 8.W.8. 
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Optical Rotation and Infra-Red Spectra 
of some Po Ypeptide and Protein 


IT is well known that the «-helix configuration of 
Pauling and Corey! is associated with a carbonyl 
mode in the neighbourhood of 1652- 

1,655 cm.-! in films of simple enantiomorphio poly- 
peptides*?. Since this frequency is also found in the 
infra-red spectra of fllms prepared from & number 
of native proteins‘-* it is of interest to know whetber 
other configurations besides the «-helix are associated 
with it, for some X-ray diffraction photographs of 
fibrous proteins suggest & mixture of crystalline and 
amorphous forms. In the case of water-soluble films 


of eae mort silk fibroin’, a letely amorphous 
X-ray diffraction gone can be obtained, along with 
& carbonyl m the infra-red spectrum at 


1,660 om.-1. It 1s diffücult to think that an a-helix 
would not produce sufficient order to 
reveal the characteristic intensity diffraction pattern 
of this helix. 

The dispersion of optical rotation has recently been 
shown to be & very useful method for investigating 
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the helical configuration of polypeptide molecules in 
solution", and we bave found it le to use 
this technique for examining solid . Fibns of 
poly-t-alanine show the anomalous dispersion of the 
a-helix. It is interesting that Moffitt’s b, term 
(which indicates the presence of anomalous dispersion 
of optical rotation) has the same negative sign and 
about the same magnitude for poly-r-alanine films as 
for other 1-polypeptides in solution, although the 
specific rotation in sodium light has a large negative 
value in the film and a posttive value in solution. 
This shows the great effect of environment on the 
magnitude and sign of the rotation, and the com- 
parative invariance of b, a8 predicted by Moffitt. 
Poly-r-tyrosine, however, haa a positive b, in solution 
in dimethylformamide and in pyridine; its sodium 
salb has also a positive b, (in film and in aqueous 
solution). We believe that the unusual sign of b, is 
& consequence of the presence of a strong chromo- 
phorio group near the B-carbon, so placed that it 
must to a great extent share the helical form of the 
core. 

In films of water-soluble Bombyx mori silk flbroin, 
lysozyme and the sodium sals of poly -1-glutamio acid, 
the value of b, is so low as to be negligible, and this 
is taken as evidence of the absence, or at least low 
concentration, of the helical form. These films are 
not in the extended -configuration however (as 
shown by the absence of a carbonyl band at 
1,080 om.-1). The silk films, even after intensive 
drying, show no peak in the spectrum at 8,460 om.-* 
(the ‘free’ NH stretching mode), and it must be 
concluded that substantially all the peptide hydrogen 
bands are formed, in what appears to be a disordered 
state. 

It is clear from these observations that a carbanyl 
band ab about 1,660 om.~! is observed in polypeptide 
spectra not only with the a-helix and collagen folde*** 
but also in what, in the absence of further evidence, 
seems to be a disordered state. In the case of some 
globular proteins, a certain amount of order pre- 
sumably persists in solid films, but in lysozyme it is 
not of a kind which gives rise to anomalous dispersion 
of optical rotation. These results contrast with those 
found by Cohen and Brent-Gyorgi! in muscle 
proteins, where in aqueous solution the a-helix 
configuration appears to be dominant. 


1 L., and Oorey, B. B., Proe. U.S. Nat Acad. Se., 87, 235 
qst). 


1 Ambrose, IL J., and Elliott, À., Proc. Roy. Soc., A, 208, 47 (1061) 
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4 Ambrose, B. J., and Hlllott, A., Proc. Roy. Soo., A, £08, 75 (1061) 
* Badal, K. ML, “Ady. In Protetn Ohem.”, 7, 253 (1952). 
* Ambrose, B. J., and Hihott, A., Proc. Roy. Soc., A, £06, 206 (1951) 
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Mucopolysaccharides from Cartilage 
and Nucleus Pulposus 


Meyer and Rapport! described the isolation from 
hyaline cartilage of two chondroitin sulphates, A and 
C. The only differences so far reported! between 
these are in the specific optical rotation and aloohol 
solubility of their calcium salts. Orr? found that 
chondroitin sulphate from cartilage gives an infra-red 
spectrum which suggests that the product is a mixture 
of two isomers, A and B (see below). By counter- 
current electrophoresis he was able to obtain tho 
fasber component of this mixture, which exhibited 
in the 700-1,000 om.-! region 3 bands, at 928, 855 
and 725 cm.-!, respectively, and was called the A 
isomer. The B isomer, on the other hand, was isolated 
alone in a well-defined form from the nucleus pulposus 
and showed two bands at 825 and 775 cm.-!, respect- 
ively. Meyer e£ al.* pointed out the similarity between 
Orr's B isomer and chondroitin sulphate C. On the 
other hand, both A types show the same optical 
rotation and origin. The following resulta seem to 
give & different picture of the mucopolysaccharides 
of cartilage and nucleus pulposus. 

Extracts of (a) cartilage from horse nasal septum 
and (b) nucleus from human intervertebral 
disk were made using aqueous solutions of 30 per 
cent potassium chloride and 1 per cent potassium 
carbonate‘. 

These were centrifuged, and the resulting solutions 
were dialysed. The retained soluble fractions were 
then precipitated with potassium acetate and alcohol 
at 0° O. The precipitates so obtained were purifled 
by application of this technique three times; finally, 
aloohol and ether. 

A preliminary paper electrophoresis of our pre- 
perations MO (from cartilage) and MP (from nucleus 
pulposus) showed the same main features, that is, 
two components were and both stained meta- 
chromatically with toluidine blue. One component 
was stationary and the second one mobile and 
negatively charged. A previous investigation’ showed 
that in MO the first component was mU Um the 
second one being chondroitin sulphate. By analogy, 
the immobile component of MP waa thought to be 
a protein-polysmeocharide complex, the mobile one a 
mucopolysaccharide. The amino-acid composition 
of MP was shown, by pe chromatography, 
to be similar to that of C, already reported 
elsewhere*. 

An infra-red investigation gave the following 
results. Both MO and MP showed the spectrum of 
Orr’s A isomer. MO was repeatedly treated with 
kieselguhr to give a mucopolyB&ocharide free from 
mucoprotein which showed an A-type spectrum 
(Fig. 1). The same infra-red spectrum was obtained 
from a ine calcium chrondroitin sulphate! 
(which is a mixéure of chondroitin sulphates A and O, 
following Meyer’s criteria), and a preparation obtained 
by deproteinizmg & mucoprotein from cartilage’. 
Therefore, we suggest that only one type of chon- 
droiti sulphate 1s present in cartilage. This appears 
to confirm Meyer's hypothesis’ that chondroitm 
sulphates A and C are only two fractions of the same 


polydisperse substance. 


Wave number (om.7!) 
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Tig. 1. Infra-red spectrum of ebondrolfin sulphate 
saccharide was identified as karatosulphate (in agree- 
ment with a previous finding on a similar prepare- 
tion"), It is reasonable to conclude, therefore, that 
MP is & mixture of a mucoprotem the carbohydrate 
component of which is chondroitin sulphate and a free 
mucopolysaccharide, keratosulphate. We cannot, 
however, exclude the presence ag minor constituents 
of keratosulphate in muooprotein or of chondroitin 
sulphate in the mobile component of MP. The lower 
intensity of the 1,786 cm.-! band in with 
that at 1,560 om.— found by Orr in the B type as 
compared +o the A type (astributed by him to a 
lower hexuronic acid : hexosamine ratio) is in 
agreement with our conclusions. 


Wave numbers (m.~?) 
1,000 900 800 700 


Absorption (per oent)— 


10 i 11 18 14 15 
Wavo-length (æ) 
Vig. 2 Infra-red spectrum of keratosulphate 
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A more detailed presentation of this work will be 
given elsewhere in due course. 

We are indebted to Prof. M. Schubert for the 
generous gift of samples of crystalline calcium 
chondroitin sulphate and in, and to our 
colleague Mr. J. H. Keighley for valuable assistance 
in the infra-red in ions. One of us (G. B.) 
thanks the Bradford Education Authority and the 
Bradford Group A Hospital Management Committee 
for & joint scholarship to carry out this work. 
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Excitation of Molecular Spectra by Shock 
Waves , 

SavaRAL pic studies have recently been 
made of the light emitted from gases submitted to 
an intense shock wave! , but little information is 
available sbout the emission from air and other 
permanent gases. The very high temperatures avail- 
able make the shock tube a convenient device for 
study of spectra of astrophysical interest, and a 
ee ee 
consideration of its high-temperature 
which may be required for problems oP ee 
sonic flight at high altitude. We hare studied 
emission from air, nitrogen, 
monoxide and carbon dioxide or mixtures of pese 
with argon. 

The shook tube, 5 fb. long and 2$ in. in diameter, 
is of copper, aa this has a simple which does 
not interfere with that of the gas bei 


chamber was used for preventimg its reflexion, 


-for the hotter reflected shook an end-plug was inserted 


close to the windows. Other features were similar 
to those used by Fairbairn and Gaydon’. Spectra 
were recorded photographically with & mmall f/4 
‘Higer Raman spectrograph. Comparison of the 
variation in time of light emission of two spectrum 
lines was made by using two spectrometers set to view 
the same point of the shock from opposite sides ; 
the spectrometers were fitted with ultipliers, 
connected to a -‘Comor’ 1088 double-beam oscilo- 
graph. 

reflected shocks through pure argon 


(89-8 per cent) give intense light emission!, the spec- 
trum showing argon lines superposed on & continuum 
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Hg Hy Ha 
Fig. 1 o ee of & reflected shook 
. Primary 





3700 A. 
Fig. 1 (5). 





2300 A. 
Fig. 1 (s). 


(0,1) 
Shook through argon + A XO $-bands. Iron-aro comperiso 
spectrum. rine ME Mace NU P à 


(0,1) Hg (0,3) (0,4) 


with & number of impurity linea, including the Balmer 
lines of H, lines of Hg, Na, Oa, Cat and K, and strong 
CN-bands. We attribute the hydrogen emission to 
residual molecular hydrogen in the tube and not, 
as has iously been suggested, to interaction of 
the hot gases of the reflected shook with the hydrogen 
driver-gas. Photo-electric records show Hy emission 
at the same instant as light in the region of the argon 
lines and the mercury lines. Addition of hydrogen 
to the argon strengthens the Balmer lines, Ha, Ha, 
H, and Ha. As the intensity of the shock wave is 
increased, these lines broaden (Fig. la), Hy and Ha 
eventually becoming so broad as to be indistinguish- 
able from the general continuum. The calculated 
temperature 1s about 12,000°K., and the breadth 
of the Balmer lines is consistent with this. The 
CN-violet bands appear to show very high rotational 
and vibrational temperatures, the ‘tail bands’ 
(15,15) to (11,11) being strong. The emiasion from 
& primary shock wave through argon is weak, but, 
at a caloulated temperature of 0,000? K, we have 
photographed the spectrum using & wide alrt, obtain- 
ing lines of Na, Oa and Ca+ and bands of CaO or 
CaOH on & continuous background. Simultaneous 

n of the sodium or calcium ligh$ emission 
with that of the continuum shows a significant delay 
of up to 80 psec. for the former. The continuous 
radiation produces a small initial pulse, with a sharp 
leading edge; this decays for about 30 usec., and 
then rises relatively slowly, before it is suddenly 

by the contact surface. Pulses recording 
‘the sodium D-line, Ca 4226 A., and Cat 3983 A. and 
3968 A. lines are much stronger (x 500), bub occur 
later and correspond to the slow rise of the oontinuous 
radiation pulse. The leadmg pulse is attributed to 
rotational structure from C4 bands. The mam sodium, 
calcium, etc., emission and the slow rise in oon- 
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tmuous emission are attri- 
buted to impurities scrubbed 
Rs) from the walls and drawn later 
mto the hot gases. These 
alkali and alkaline earths can- 
not exist initially in the gas 
phase, and much of the lum- 
inosity, and possibly of the 
1onization, observed behind mod- 
erate shocks is due to impur- 
ities brought from the walls 
in this way; in steel tubes, 
Imes of Fe and bands of FeO 
wil be produced. This effect 
could give rise to the impresion 
of a delay between the passage 
of & shock front and the onset 


clearer spectra, the structure 
ig more evident and extends 
to 4800 A. (see Fig. 16). Nitro- 
Jargon mixtures show the 
Recon Positive system of N, 
and tho First Negative AAN 
of Nyt. Roset 
the First Positive system was 
present, but we have not ob- 
served them on our plates. 
There is & good deel of oon- 
tinuum towards the red, and the bends of the red 
pecia as well as the violet system, occur 
as 

Relatively mild shocks through argon/air show the 
Schumann—Rumge bands of O, strongly, with about 
the same intensity as in pure oxygen. As the tem- 
perature is raised by increasing the strength of tho 
shock, the N, Second Positive, N,*, CN-violet and 
ON-red, all superposed on the Schumann-Runge, are 
the moet promment features between 3000 and 7000 A. 
The 8360-A. band of NH, and the 2811 and 8064-4. 
bands of OH also occur. Below 8000 A, the NO 
system is prominent; this, contrary to Rose's 
anticipation‘, shows sharp heads and clearly resolved 
structure (Fig. lo) with a high rotational temperature. 
We have not, however, observed any bands of the 
B-aystem of NO. The yellow-grean continuum, due 
to association between NO and atomic oxygen 
(namely, air afterglow), is not observed ; presumably 
the probability of the association, NO + O = NO, + 
hy, is too amall to give much light in the short time 
available. In laboratory experimenta, the CN-red 
bands in the neer infra-red would probably contribute 
appreciably to the eminsivity of air, although they 
might be absent from olean air. 

As previously reported’, both CO and CO, give 
very strong Swan bends of O, Wo have now 
observed CH from CO containing H, or H,O (support- 
ing formation of CH from C, + OH) and, in very 
hot shocks through CO, we have detected the Mulliken. 
bend of O, near 2325 A.; the O line at 2478 A. is 
strong and some bands of the Fourth Positive system 
of CO are visible. We have not observed either the 
strong or Third Positive systems of CO. 
The C, high-preesure bands, which might indicate 
formation of O, via a oarbon-atom association process, 
are absent. 
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The spectra excited by shock waves are thus very 
different from those obtained by electrical discharges 
through similar mixtures. The Schumann—Runge 
bands, for example, occur in shock waves, but not in 
ordinary discharges, while the N, First Positive and 
the CO Third Positive and bends, which 
are such strong features of Geissler tube spectra, do 
not occur. In discharges, excitation is due mainly 
to electron impact, whereas molecular collisions are 
probably more important in the thermal excitation 
in shock waves. Shock tube spectra thus tend to 
resemble those excited in King furnaces. Tempera- 
tureg in King furnaces are, however, limited to below 
about 8,000? O., whereas shock tubes enable us to 
reach temperatures nearer those of stellar sources. 

J. G. Croustox 

A. G. GAYDON 
Imperial College of Science and Technology, 

"Tandon, 8.W.7. 
Sept. 27. 
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* Rose, P. H., Avoo Res. Lab. Res. Note, No. 37 (May 1057). 


Audio-frequency Nuclear-resonance Echoes 
THE principal expense and source of difficulty in 
equipment for nuclear magnetic resonance is the 
magnet to provide the large magnetic field. Ib has 
been shown that & nuclear-resonance signal can be 
obtained using only the Earth’s field}. This is the 
so-called free-preoeesion experiment, in which the 
nuclear system is fires polarized at right angles to the 
Earth's fleld by means of & simple current-carrying 
cou. After removal of this field, the nuclear magnet- 
ization preceases about the Earth’s fleld (approx- 
imately 0-48 gauss) and induces an alternating 
voltage in the same ooil at a frequency of about 
2 ko./s., which may be observed after suitable ampli- 
floation. The polarising field serves the double pur- 
pose of producing a nuclear magnetization appro- 
priate to a large field and hence & stronger signal 
to be observed in the smaller fleld, and also produces 
this polarization at right angles to the small field. 
The signal is attenuated by loas of phase-coherence 
of the preceamng nuclei, due both to interactions 
between them with a time constant T, and to 
inhomogeneity in the Earth's field (T,*). The method 
can be used for measuring the decay time, T'a which is 
& property of the material, by obeerving the decay of 
the 
ihe '8 fleld is sufficiently small for T,* > T, 
In many cases, for example, in liquids such as 
water containing mobile protans, T, may be several 
seconds and the fleld i i 
must be lees than 10 microgauss/om. in order to 
measure 7T',. This i ea that the experiment cannot 
be performed in the ratory and usually requires 
the sample ooil to be placed out of doors away from 
all buildings (we have found & brick wall to be 
unacceptably magnetic in this sense). 

In order to avoid this difficulty and to make it 
possible to carry out measurements in the laboratory 
without undue precautions and indeed to measure time- 
constants of such length that requirements of homo- 
geneity would be excessive, we have devised a method 
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of measurement which ciroumvente the difficulty due 
to the fleld inhomogeneity in a manner similar to 
that used at higher flelds, namely, by a spin-echo 
technique’. In our experiment we apply the polarizing 
field at right angles to the Earth's field for a certain 
time, T, longer than T, and then remove it (Fig. 1). 
In passing, we note that & freo-preoeemion signal is 


observed (Fig. 2) which is attenuated by fleld in- 
180° 


NN Boho 
removed i 


r=0 1s sec. 


r-0 4 sec. 


r=0 0 s». 


rola so. 
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homogeneities (75 microgauss/om.). At a time t later, 
we apply a ‘180°- > at the resonant frequency 
in the Earth's field (actually 2 ke./s., 20 msec. and 
0:1 V.). At a further time 7+ later, the echo pulse is 
observed on the oscilloscope. The width of the echo 
is inversely proportional +o the fleld 1nhomogeneity. 
By varying the time +, the delay of the pulse after 
the removal of the polarizing fleld, we obearve echoes 
the amplitude of which ia proportional to exp( —2«/T4) 


observing our signals (a few microvolts) at times well 
removed from disturbing effects due to polarizing 
and pulse voltages. In the example shown the sample 
waa double-distilled water, and we find T, = 8:5 sec. 
which is the expected value, since T, at low fields 
is 9:5 sec * and we should have T, = T, in this case. 

The free-preceasion experimen’ has also bean used 
to measure T, the spin — lattice relaxation time in 
low flelds$. In this experiment the amplitude of 
the free-preceasion signal is observed as a function 
of the time of application of the polarizing field, T, 
and i$ proportional to (1 —exp(—T/T;)}. This 
method suffers from the same difficulty as the pre- 
cession. method for T, but in lees acute form, since 
it involves observing & free-precession signal imme- 
diately after switching off a current in the coil 
with its attendant transients. method consider- 
ably i this problem also, in that we again 
apply a ‘180°-pulae’ but always at a fixed time, T, 
after switching off the polarizing field and observe 
the amplitude of the echo—which should be propor- 
tional to (1 — exp(— T/T,))—es a function of T. 
The effect is shown in Fig. 3. The derived value of T, 
in this case is 3-5 seo., and this is the value of T, for 
a fleld of 200 gauss (the polarixing field), which agrees 
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with previous measurements? as well as with our 
value of T, as already mentioned. 

In the experiments described a sample of 500 ml. 
of water was used, but we hope to be able to reduce 
this considerably in due course, since almost all the 
noise now observed is extraneous pick-up and it 
should be possible to shield it, albeit with difficulty. 

Wo intend to use this method for measuring T, 
and T, and self-diffusion coefficients of liquida. For 
this purpose the apparatus is extremely cheap and 
simple, and there is, of course, tho added interest of 
bemg able to measure the T, and T, at 
low fields for materials in which they differ from the 
high-field values. 

Note added $n proof : We now get the same signal- 
to-noise ratio from a 100-ml. sample. 

J. G. Powis 
D. CUTLER 
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Multipole Radiation from High-Current 
Gas Discharges 

RnmsmAROH in the fleld of high-current gna dis- 
charges is now being pursued vigorously. these 
discharges, where the gas is highly ionized, higher 
can be predominantly excited (for example, 

OIL, AI) and the pinch effect reduces the lose of 
ions to the walls. I$ is thus interesting to consider 
the possibility of detecting in the laboratory those 
forbidden lines which are of astrophysical importance. 
In the pest, very little success bas been achieved 
in this direction. Nagaoka and F i* claim to 
have obtained forbidden lines of the N II, N III and 
OL spectra but not of the OII spectrum. Their 
paper is unfortunately completely devoid of any 
detailed spectral date. On the other hand, Emeléus, 
Sloane and Cathcart? were unable to obtain forbidden 
lines of ionized nitrogen, oxygen and neon in their 
i . The view has also been expressed that 
it is impossible to produce sufficient numbers of these 
i requisite metastable levels to build up the 


function of NAi where A is the spontaneous 
transition probability and ¢ the exposure time. Let 


S 


“us denote an optioally 
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e permitted 
p and a forbidden line by the 


distribution law to the two atomio states in question 
with statistical weights gp and gy, and separated by 
an energy difference Hr, ' 


= ies N NY. 
i e ate E id 
Provided that tho density of the two lines is the same. 
akoni is 1 itivity and ` : 
failure of the photographie plate are neglected. The 
time f; can therefore be estimated from the known 
exposure time of a permitted line under typical 
experimental conditions of a pulsed high-current 


4 X 10~ aeo., the measured density of the permitted 
line N II à 8,995-0 recorded with a Hilger prism 
spectrograph of focal ratio f/7 on an HP8 plate (by 
Ilford, Lid.) was 1-4. Let kT be about 20 eV. and 
the forbidden line selected for comparison, [N II] à 
5,755. For this line, ty ıs computed to be about 
1 x 10* geo. This time representa an upper limit 


is run at a reasonable duty cycle 
(for example, 0-02), it will take from several hours 
to about one day to produce a perceptible blackening 
on a photographio plate (for example, density 0-4) 
for some four forbidden linea of the ionized 
atoms ofargon, neon and oxygen m addition to 
[N I1] à 5,755. 


by measuring the 
relative intensities of two of the forbidden lines. 
The method is limited to temperatures up to about 
10* deg. K. owing to the inareaaing ingenartivity of 
the exponential factor in the 
Boltzmann distribution as the 
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cussion. on forbidden lines, and to Mr. T. P. Hughes 
for measuring the densities of some spectral lines. 
This communication is published with the parmission 
of Dr. T. E. Allibone, director of the Research 
Laboratory, Associated Electrical Industries. . 

B. KAUFMAN 


) 
* Hmeléus, K. G., Sloane, R. H., and Oathoars, H. B., Proc. Phys. 
, 61, 978 (1989). 
‘Aller, L. HL, “Gaseous Nebulae", 166 (Ohapman and Hall, Ltd., 


Effect of High-Energy Radiation on 
Polypropylene 


Tua radiation chemistry of polypropylene is of 
particular mterest because its chemical constitution : 


| EM a 


is intermediate between that of polytsobutylene, 
which exhibits molecular degradation, and that of 


reported in the literature that polypropylene under- 
goes cross-linking on exposure to high-energy radis- 
tion!, but no mformation haa hitherto been. reported 
as to the extent to which molecular degradation takes 
place. For this reason wo have undertaken an 
investigation of the radiation chemistry of poly- 
propylene, the preliminary resulta of which are given 
below: 


i i method described by 
Ciampa* was found to be of tho order of 90,000. 
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as unity. A check could then 
be made of forbidden transi- 
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been determined either by cal- 
culation or from observations 
on nebular lineg. ] 

I am grateful to Dr. R. H. 1 2 5.4 
Garstang, University of Lon- 


don Observatory, for a die- Fig. 1. 
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Bamples of the polymer were irradiated, while 
sealed under vacuum in polyethylene tubes, in a 
beam of 2-MeV. electrons from a Van de Graaff 
particle accelerator. Doses received by the polymer 
samples were estimated by carrying out elastic 
modulus measurements at 150° O. upon the poly- 
ethylene tubes which had contained the samples’. 
It was found that the number average molecular 
weight decreased steadily in a manner which may be 
deduced from the assumption that breaks occur in 
the mam polymer chain at random, and that the 
number of breaks produced is, initially at least, 
directly proportional to the radiation dose given to 
the sample. After a radiation dose of about 50 Mrad, 
prolonged extraction of the polymer with boiling 
toluene led to the separation of a cross-linked gel 
fraction from -the soluble, degraded, polymer. The 
gel showed appreciable swelling in the toluene and a 
aoe plot of the equilibrium swelling ratio at 

C. against the radiation dose, corrected for the 
doe to bring about gel formation, gave & 
straight-line relationship of gradient —5/3, which is 
1n accordance with the Flory—Rehner relationship for 
the swelling of cross-linked po 

From a plot of the values Dt the sol fraction against 
radiation dose when compared with the theoretical 
sol values in the presence of various ratios of cros- 
linking to molecular degradation as derived by 
Charlesby', it would appear that for every cross-link 
formed during irradiation, about 1-6 bonds between 
monomer units are broken. 

Fig. 1 shows the variation of the experimental 
values of the sol fractiona with radiation dose; and, 
in addition, a plot of the intrinsic viscosity of a 
solution of the polymer up to the gel point. 

Approximate yields (G values) for an energy 
deposition of 100 eV. are given in Table 1, which 
compares the yields with those of polyethylene and 
polytsobutylene. 


No. A598 


Table 1 








Hrrenta per 100 eV. deposition 








Brent 
Polyethylene | Polyisobutylene | Polypropyleno 
Oross-Lnoks 68 
Double bonds 34 
Bonds between 
monomers 
broken 30 





An examination of the infra-red absorption speo- 
trum of irradiated polypropylene has shown that the 
principal chemical change, other than cross-linking 
and chain fracture, 18 the introduction of unsaturation 
of the type E.R'C—CH, (vinylidene). There is some 
evidence for the lose ied of a small amount of vinyl 
unsaturation, —OH.R', but the band is obscured 
by another absorption bend which ha not yet been 


aasigned. 
It ia suggested that the molecular degradation 
proceeds by the following disproportionation meohan- 


H H H H H H H 

b: AP S Ns 
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It is hoped to report the results of this investigation 
more fully at a later stage. 

We thank Miss D. E. Bowles for infra-red measure- 
ments, and Dr. L. G. Brazier, director of research 
and education, British Insulated Callender's Cables, 
Ltd., for permission to publish this communication 


R. M. Brack 
B. J. Lyons 


British Insulated Callender's 
Cables, Ltd., 
Research Organization, 
88 Wood Lane, 
London, W.12. 

Aug. 8. 
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The Tanberg Effect 


Iw a recent communication, Robson and von 
Engel! have suggested that Tanberg’s explanation of 
the reaction force on the cathode of an are in vacuum 
is incorrect, and that the mass used in his momentum 
equation should have been a hundred times larger, 
giving rise to & more ‘reasonable’ particle velocity 


-of 10* om./sec. rather than 10* am./sec. 


It is exceedingly difficult to reconcile this suggestion 
with the results of Easton, Lucas and Creedy!, who 
obtained velocities which fairly well with 
Tanberg’s, by a method which did not directly involve 
the cathode, but measured the force on & vane facing 
the cathode some two centimetres away from it. 
Their results were obtained with rather a poor 
vacuum (40 x 10 mm. meroury). 

i ta have been made in these laboratories 
in which the force exerted on & vane mounted behind 
& perforated anode by vapour emitted from the 
cathode of a vacuum aro has been measured. Tho 
vacuum was better than 10- mm. meroury, the 
metal vapour cast sharp shadows, and the space 
potential at the vane was measured to be certain 
that electrostatic effects were not influencing the 
vane. The average velocity of the vapour jet from 
& cathode spot on magnesium waa found to be about 
2 x 10* om./sec. and from a cathode spot on copper 
about 1 x 10* cm./sec. These figures agree well with 
those quoted by Easton, Lucas and Creedy. While 
the nature of the experimenta is such that the resulta 
cannot be expected to be highly accurate, there seems 
no doubt that the orders of itude are correct 
and that vapour 1s in fact ejected from the neighbour- 
hood of cathode spote in vacuum, although not 
neceasarily from the metal surface, with these high 
velocities. These resulta have been discussed with 
Drs. Robeon and von Engel, whose most recent views 
are expressed in a peper shortly to be 
published. 

M P. RzEEOCE 
Electrical Research Association, 
5 Wadsworth Road, 
Perivale, 
Greenford, Middlesex. 
1 Nature, 179, 625 (1967). 


* Easton, Lucas and Creedy, Elect. Mug., 1454 (1034). 
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Growth of Sucrose Crystals 


Lavx& growth on crystals was observed by 
Marcelin?! and other workers. Steps on orysials 
could be produced by surface nucleation or by the 
presence of screw dislocations which terminate at the 
surface’. The layers on cadmium iodide growing in 
aqueous solution’ were shown by Forbyt to be steps 
originating from dislocations. While Bunn? was 
unable to find any layers on growing sucrose crystals, 
Powers' observed them but without seeing any definite 
signs that they were due to screw dislocations. We 
have made an extensive examination of the surface 
features of sucrose crystals grown in the temperature- 
range 15-30° C. and conclude that the normal 
growth process is that described by Frank’. Step 
systems in the form of growth hills have been shown 
to be present on all faces of sucrose crystals when 
grown in pure sucrose solution and in sucrose solution 
with added dextrose or Imvulose as impurity. 
Orystals grown in sucrose solution with added 
dextrose (0:2 per cent by weight of the sucrose) have 
steps which generally are much larger (about 40 times) 
than those grown in solutions of sucrose or in 
soltdinns seit added leovulose. 





s: 
Wig. L 100-faee of sucrose crystal showing: 1. simple 
a: His aed ar erdt AP dde ) 


A photomicrograph (Fig. 1) was taken of the 100- 
face of a orystal while still growing. On it oan be 
seen a simple growth spiral centred on & screw dis- 
location and also a double spiral with centres on a 
close peir of dislocations of like sign. On other 
arystals dislocation pairs of opposite sign give rise to 
closed loops of steps, and the shape of the loops on 
any one face is easentially constant. The shapes are 
asymmetric, those on the 100-face being roughly 
D-shaped, indicating that the edge free energy depends 
on the orientation. Radial lines sre frequently 
observed on the growth hills and are provisionally 
ascribed to the interaction of number of growth 
oen&res in close proximity. 

The rate of movement of the steps, the spacing 
besween them and their heights can be measured 
under known conditions of supersaturation, tempera- 
ture and stirring. On any ons growth hill the rate 
of movement of steps is found to be constant. Our 
resulte are ın broad agreement with the discussion of 
Burton, Cabrera and Frank‘ for monomolecular steps. 
From the measurements, the rate of vertical growth 
of the hill oan be derived and is shown as a function 
of concentration in Fig. 2. I$ will be observed that 
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Fig. 2. Relative rate of vertical growth of 100-face as a f'unotion 
of the concentration of the solution 
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growth ceases at an appreciable supersaturation ; this 
effect has been observed a number of times and is 
attributed to the distance between dislocation centres 
being leas than the dimension of the critical surface 
nucleus. Owing to the varying activities of the 
growth centres, equivalent faces of different crystals 
show different rates of vertical growth at the same 
supersaturation. This is in qualitative agreement 
with the unpublished work of Garner and Wischin, 
who found variations of up to 50 per cent in the 
gross rates of growth measured on single sucrose 
orystals. 





Fig. 3. 


Line of eteh pita on a sucrose crystal (x 400) 
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On reducing the conoentration of tho solution to 
saturation and just below, the first sign of crystal 
dissolution 18 the formation of small etch pita at the 
ends of dislocations where the molecules are less 
firmly bound than on the rest of the crystal surface’. 
We have atudied the formation and distribution of 
etoh pits on sucrose crystals, and the linear arrange- 
ment Been in Fig. 3 is not uncommon. The number, 
position and size of the pite can be related to the 
conditions under which the crystal was grown. 

We wish to thank Mr. H. C. 8. de Whalley and the 
directors of Tate and Lyle, Ltd., for their interest 
and encouragement. 
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Photochemical Stability of Dyes in the 
Solid State 


Ir has recently been shown! that it is possible to 
produce level transparent dye films upon thin quartz 
plates by the method of vacuum deposition. This 
technique makes it poasible to compere under similar 
conditions the photochemical stabilty of dyes in the 
solid state with their stability when present as & 
dyeing on & polymer film. For this purpose we have 
used several aminoanthraquinone compounds purified 
by repeated izations from ethyl alcohol. 
Polymer films were dyed with these compounds from 
an alcohol solution, and solid deposits upon small 
quartz plates were prepared with an Edwards bigh- 
vacuum coating unit. These samples were then 
sealed inside quartz cella through which it was 
possible to maintain a flow of dry oxygen or dry 
nitrogen (oxygen-free) continuously during exposure 
to a high-pressure mercury-vapour lamp (in glass) 
and while abeorption measurements were being made 
on a Unicam SP 500 quartz spectrophotometer. 

Ib was observed that the aminoanthraquinone 
compounds are much more stable to the action of near 
ultra-violet and visible light when present in the 
form of a solid film on quartz rather than as & dyei 
on a polymer film. This difference in photochemi 
stability is illustrated in Fig. 1 by the absorption 
curves for l-aminoan inone on cellulose acetate 
film (deplasticized, British Celanese, 0-001 in. thick) 
and deposited on quartz, before and after exposure 
in dry oxygen for 2,500 hr. After irradiation the 
absorption of the dyed acetate film is considerably 
reduced at all four of the visible and ultra-violet 
absorption bands. Under similar conditions, 
the changes produced in the spectrum of the solid 
depomt on quartz are much leas. There are small 
reductions in the bands in the visible and near ultra- 
violet regions, but below 2800 A. there appears to be 
a slight increase in absorption. The difference m 

ical stability is even more marked with 
1:4 diaminoanthraquinone. On cellulose acetate 
film there is a considerable change after irradiation in 
dry oxygen for 2,500 hr., with a reduction of nearly 
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Celhilose acetate 


Solid;film on quartz 





300 400 50 000 


200 300 400 500 
Weve-length (ma) 
Fig. 1. 1-Aminoenthraquinone exposed to 400-W. 


pressu! c 


meroury-vapour lamp at 35*0.: e, unexposed; 6, expose 


500 hr. in dry oxygen 


one half in the intensities of the twin absorption 
peaks in the visible region, yet after the same exposure 
period there is no change at all in the spectrum of 
the sold film on quartz. 

The effect of the presence or absence of oxygen on 
the photochemical stability of these compounds also 
seems to differ considerably between the solid state 
and dispersion in a polymer film. The results in 
Table 1 refer to the percentage decrease which occurs 
in the visible absorption band of 2-amino- and 
1 : 6-diammo-anthraquinone after irradiation in dry 
oxygen or dry nitrogen. The exposure period for the 
cellulose acetate dyeings was only 800 hr., as com- 

with 2,000 hr. for the solid film on quartz, yet 
in both atmospheres the fading of the aminoanthra- 
quinone compound 18 substantially greater with the 
polymer film. On the latter substrate aminoanthra- 
quinone compounds seam to fade quite considerably 
in dry nitrogen; particularly is this so with 2-amino- 
anthraqumone. The photochemical stability m dry 
nitrogen seems, however, to be much greater when 
the dye is in the solid state. The absorption maxima 
for 2-amino- and 1: 5-diamino-anthraquinone on 
celluloge acetate film are at 4330 A. and 4870 A., 
respectively. 


Table 1 





Decrease in visible absorption band (per cent) 











1 5-Diamino- 





The photochemical stability of these amino- 
anthraquinone compounds is presumably dependent 
inier alia upon the mode of attachment of the dye 
molecules either to themselves (m the solid state) or 
to the polymer substrate. In this respect the views 
of Weinstein and Wyman! seem to be of importance. 
They have suggested that the strong bathoohromio 
shift which is obeerved with the spectrum of indigo 
in the solid phase’ can be taken as indicating & con- 
siderable extension of the resonating system with the 
formation of dimers or higher polymers in the solid 
phase, held together by intermolecular hydrogen 
bonds. The formation of similar complexes between. 
molecules of aminoanthraquinone compounds would 
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sem to be possible in the solid state. The visible 
absorption maxima for l-ammoanthraquinone are 
4450 A. (hex&ne* and 4900 A. (solid state), for 
2-amimoan: i 4800 A. (hexane*) and 4550 A. 
(solid state), and for 1: 5-diammoanthraqumone 
4820 A. (dioxane*) and 5070 A. (solid state), so that 
there is & strong bathochromic shift in the solid 
stato similar to that which occurs with indigo. The 
formation of intermolecular complexes may well be 
the reason for the marked improvement in the 
quinone compounds are present in the solid phase. 
It is worth noting, however, that when the complex 
occurs between the dye molecule and nylon substrate 
the light stability is poor. The aminoanthraquinone 
compounds do in fact show a marked bathochromatio 
shift on nylon similar to that given by the dye 
in the solid state, but presumably the ical 
character of the complex formed is responsible for the 
G. 8. EamgTON 
A. QG. Roson 
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Decrease In Fluorescence Intensity of 
a Solution of Fresh Cigarette Smoke 
Products on Exposure to Light 


ATTANTION has been directed by SehmAhl and 
Schneider! and Druckrey sand SohmAhl* to the 
decrease in intensity of fluorescence which oocurs 
when a benzene solution of fresh cigarette smoke 
products is exposed to light. Thes decrease in 
fluorescence indicates one obvious difference between 
the smoke, which will contain unchanged products 
when inhaled by the smoker, and any solution of the 
smoke ucts which has been exposed to light 
and which is then used for chemical or biological 
testa. 

SohmAhl and Schneider! found that the rate of 
decrease of intensity of fluorescence is dependent on 
the intensity of the light, and that ultra-violet light 
could cause decrease below the end-value which could 
be reached with daylight. It was concluded that more 
than one ‘labilo’ component existed. The chemical 
nasure of the ‘labile’ components was not known; 
but they were not thought to be aromatic hydro- 
carbons or alkaloids and were non-polar. 


temperatures of 200~-300° O., distillates are obtained 
(boiling points below 200° O.). The fluorescence 
intensity of & benxene solution of these distillates 
decreases at & similar rate to that of tobacco smoke 
produote when exposed to light. 

Pe eee qu ias nop uique space, 
bub appears to be common to many vegetable pro- 
ducta heated to these temperatures. ‘Cigarettes’ were 
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manufactured containing sawdust, cotton-wool, cellu- 
lose powder and the dried leaves of three common 
weeds. When these were smoked mechanically in 
the same way as ordinary cigarettes the fluorescence 
intensity of solutions of the smoke products in 
benzene decreased on exposure to light. Similarly, 
decrease occurred with cigarettes the tobacco in 
which had been exhaustively extracted with oonoen- 
trated acid and alkali and organic solvents. The 
rates of decrease were similar to that of tobacco 
amoke producta, but the percentage of the total 
fluorescent material which was labile varied for the 
various substances. However, tobacco is the only 
vegetable product commonly smoked and inhaled 
into the lungs in this manner, and therefore this 
decrease in fluorescence might still be significant. 

Greene* stated that the formation of free radicals 
might be expected when organic material ia subjected 
to treatment similar to that of tobacco in cigarette 
smoking. Photochemical reaction such as described 
above also a free-radical mechanism or 
intermediate. It is pomible that some of the tars or 
resins in ci smoke products might be products 
of free-radical initiated polymerization; however, 
anhydrous aluminium chloride, which is a catalyst 
for ionic polymerization, proved a much more effective 
catalyst for the precipitation of resins from solutions 
of cigarette smoke products than the free-radical 
polymerization-catelyste which were tested. Many 
authors have discuased the carcinogenicity of free 
radicals and of substances which can reedily form 
radicals tn vwo. It has been suggested that radicals 
might be detected in cigarette smoke products 
(Lyons, M. J., unpublished results). It is pos- 
sible that the paramagnetic resonance methods 
of Commoner e£ al.‘ for detection of free radicals, in 
biological matter and in coal tar, in the presence of 
much diamagnetic material, might be applicable to 
cigarette smoke products. 

I am indebted to Dr. P. R. Peacock for helpful 
suggestions and to the Medical Research Council for 
& grant. 

HILDA JOHNSTON 
Cancer Research Department, 
Royal Beatson Memorial Hosprtal, 
Hill Street, Glasgow, C.3. 
July 24. 
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Oxygen as a Donor Element in 
Germanium 


Tanana have been a number of studies of the ger- 
manium—oxygen system from the point of view of 
compound formation, thermodynamics and af om 
structure. Some workers have studied the 
of oxide films on the surface properties of germanium, 
with particular reference to conduction and rectifica- 
tion. However, little seems to have been published 
on the behaviour of oxygen ss a significant doping 
mmpurity in bulk germanium. Olarke’ observed, 
during i on the effect of oxygen on surface 
conduction, that after repeated exposure to oxygen, 
followed by heating in a high vacuum, a high resis- 
tivity germanium sample acquired a permanent larger 
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n-type conductivity. This appeared to be due to the 
diffusion of n-type centres deep into the sample, and 
he suggested that oxygen might be responsible for 
these donor centres in the bulk while at the same time 
producing electron traps at the surface. 

Evidence is now available that oxygen is an active 
donor element in germanium. This was first observed 
as a result of an air leak into & rone-reflner' tube in 
which germanium was being proceased in nitrogen. 
An mizinsio bar was converted to a very low n-type 
resistivity, below 0-05 ohm-am. However, when 
this material was used for growing a single crystal in 
a hydrogen atmosphere, with a controlled amount of 
antimony added, the calculated resistivity, of 7 ohm- 
cm. near the top of the crystal, was obtained. The 
large amount of n-type doping agent in the original 
germanium had therefore been eliminated by orystal 
pulling i hydrogen. It was found that single crystals 
grown in both pure nitrogen and pure argon showed 
sudden changes of resistivity when small quantities 
of air were added to the atmosphere. The resistivity 
profile of a typical crystal is shown in Fig. 1. Air 
was admitted at point A along the length of the 
crystal, and the resistivity fell almoet immediately 
from 25 to 2-1 ohm-cm., and shortly afterwards to 
0-38 ohm-om. n-type. The partial preasure of oxygen 
was about 15 mm. mercury. The rise in resistivity 
following the initial sharp drop suggests either the 
loss of doping agent from the melt by evaporation or 
a value of the distribution constant for oxygen 
greater than unity (compare the behaviour of boron, 
for example). Nitrogen is known to be inactive 
towards germanium in ita normal molecular form! 
and is used as an inert atmosphore for prooesming. 
The activation energy of the oxygen donor level or 
levels remains to be determined. Armstrong, Tyler 
and Woodbury’ have recently shown that selenium 
and tellurium, also in Group VI A, may act as double. 
donors in germanium, and Kaiser and Keck have 
explained donor action in silicon, associated with 
heat-treatment effects, as being due to the presence 
of oxygen. Thurmond, Guldner and Beech* have 
shown that contains oxygen in 
concentrations of the order l-8 x 1018 atoms/cm.', 
together with hydrogen in concentrations of the order 
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8-8 x 1011 atoma/om.* It is poamble that the oxygen 
here may be combmed with the hydrogen in the 
lattice and so renderea inactive. We have confirmed 
these figures of oxygen oonoentration by direct 
chlorination and weighing of oxide residues. 

I wish to thank Standard Telephones and Cables, 
Ltd., for permission to publish this communication. 
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Changes of Organic Phosphate Esters 
SUFRE "Glycalysls in Blood followed by a 


aper Chromatography Method 


Tua blood glucose concentration decreases very 
rapidly during incubation of a sample of blood in 
vitro at 87° C.13. During this gtycolytio process very 
substantial changes take place in the content of the 
organic phosphate esters. These changes are related 
to the decrease of blood glucose, as was suggeated by 
Paysant and Wolf*. Many workers have studied the 
behaviour of the acid-soluble phosphorus fractions 
in blood during incubation in vitro, and they have 
observed an increase of inorganic phosphate, & 
decrease of easily hydrolysable phosphate esters (this 
fraction representa the phosphorus largely derived 
from adenosine triphosphate), a decrease of phosphato 
fraction hydrolysable with difficulty (phosphorus re- 
leased largely from hexose phosphates) and a decrease 
of non-hydrolysable phosphate esters (this fraction 
consiste mainly of the 2,3-diphosphoglycerate)*-+. 

In the present communication the changes of the 
organic phosphate compounds of human blood during 
glycolysis were followed by using the paper chromato- 
graphy method. Further, the behaviour af the saoid- 
insoluble phosphorus fraction of blood (which consiste 
of phospholipids, phosphoproteins and of phosphorus 
of the ribonucleic acids) was also studied. 

Ten he venous blood samples from 
subjecta were aerobically incubated tn vitro at 37° O. 
for 24 hr. The for determination of 
glucose concentration and of the phosphorus fractions 
were drawn before incubation and at the 8rd, 6th, 9th, 
12th and 24th hr. during incubation. For ascendant 
pape chromatography of acid-soluble phosphorus 
compounds 0-5 ml. of blood was deproteinized with 
0-5 mL cold 10 per cent trichloracetio acid. The 
filtrate was neutralized by the addition of one drop 
of ammonium hydroxide and 0:03-0:08 ml. was 
applied on Watman No. | filter paper washed with 
1 N hydrochloric acid. The solutions of known 
organic phosphate esters were also applied simul- 

on paper. The chromatograms were run 
for 14-16 hr. at 4° O. using methanol : ammonium : 
water as & solvent mixture’. After development, the 
cobromatograms were dried at room temperature and 
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Tablo 1. TEH OHAXGNS OF THE PHOSPHATE FRACTIONS OF BLOOD DURING GLYOOLYSIS (a siro 














sprayed with Hanes-Iaherwood acid molybdate 
solution’. After hydrolysis 


and a large increase of inorganic 
observed (Table 1, Fig. 1). 


the blood-gluoose 
concentration fell below 20 mgm. per oent. No 
aignifloant or substantial changes were found in the 
acid-insoluble 


ts aro mado to Mewrs. Sigma 
Chemical Company, St. Louis, for supplying the 
samples of adenosine triphosphate and adenosine 





of acid-soluble phosphorus 

ocu ef tod during in blood. The spots of 
CE uero gt: E posplain (3) frosiose 1 diphe- 
» (4) HR esci on 7 Of blood before the 


after 3 hr. (F), 6 hr. 9 hr. (D), 12 hr. 
and (far dd hr. (3) of Discbution of i ; m 


diphosphate. I thank Mies M. Vanačák for technical 
assistance. 
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Classical Motion under a Morse Potential 


SrupzwTS of diatomio molecules and of related 
systems bave long used the Morse potential function! 


V(z) 2 D(1—exp(-az)? (1) 


where z is the stretch of the interatomio bond (with 
V =0 at the equilibrium configuration v --0), D is the 
dissociation energy, and a a constant parameter. ' For 
energies leas than D and no rotation, Morse gave the 
quantum energy levels of (1), namely 
By=(n+Phv,—{(nt+Phv}/4D, n=O, 1, 2... (3) 
where v,=(a/2r)(2D/p)} is the frequency of classical 
small vibrations, u being the reduced maas of the two 
bonded atoms. 

Just as the quantum levels (2) are closely related 
to those of the harmonic oscillator, go also there is a 
close relation between the classical Newtonian motion 
under (1) and that of the harmonio oscillator. I 
found that Prof. Morse was aware of this; bub he 
suggested that it should be made more widely known. 
The classical energy equation for the relatrve reoti- 
linear motion of the two atoms is 


du (dz/d£)* + D(1 —exp( az)! =H ` (8) 
If the energy E is lem than D, then integration (for 
example, using exp(ax) as variable) gives 
ax = log{{1 —oos800s(2rv, é sin0))/gin*0] (4) 
where ooe!0 = F/D, and the time ¢ is measured from 
the position of minimum w. Thus the classical 
motion is periodic, and may be described aa the 
logarithm of simple harmonic motion. The frequency 
of vibration at energy H is, from (4), 
Y = y sind =v {(D—B)/D}}3 
ing bo xero as E D. 1f E hasa value 
By as in (2), the classical motion has frequency 


vor v[1— (n4-DAv/2D) 
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depending linearly on the quantum number ^. 
For an energy E greater than D, the classical 
motion found from (8) is 


at = log{{oosh Googh(2xcv of ainh6) - 1)/sinh*0)] 
where now ooeh!0 —E/[D. This non-oecillatory motion 


cone to dissociated states. The intermediate ' 
caso Ñ =D gives classically 


az -»logi(1-- (2v #)*} 


This classical picture may usefully supplements the 


N. B. Suara 
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Sept. 2. 
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Prediction of Critical Temperatures 


IN cases where critical temperatures are unknown 
they ean be calculated from a number of empirical 
or semi-empirical formuls!, the simplest but least- 
accurato being Guldberg's rule. More accurate 
equations exist for estimating values for hydro- 
carbons, for example, those of Jatkar and Laksh- 
mmarayanan! and Watson", but these are unsuitable 
for use with phenolic and basic organic compounds 
which occur in ooal tar. 

The critical temperatures of fourteen paraffins, 
twenty-five aromatic hydrocarbons, four phenols and 
seven organic bases'-* have been correlated in these 
laboratories with the boiling point and density of the 
respective oompounds^* by the method of least 
squares. As a result it was found that the following 
equation predicte values in the range 260-580° C. 
with an accuracy of +20-8° C., that is, with an 
average of +5 per cent, with 95 per cent confidence : 


tp = 221-0 + 1-020 4 dy, 


where t, is the aritical temperature (?O.), t is the 
boiling point (°O.), and dy, is the density at 20° O. 
(gm./mLl). (In the case of solids, liquid values were 
extrapolated back to 20° C.) 

The major discrepancies are given by five hydro- 
carbons the omission of which reduces the limits of 
error to +14-2° C. 


W. D. Draxe 
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X-Ray Microscopy of Human Dental Pulp 
À Vessels 


MiGBORADIOGRAPHIO studies of the human dental 
pulp veesels were by he inadequate 
ical 


siro 0-1-0- (for e E 
introd by suction injection into 
the human dental pulp vessels and their vascular 


microradiography using & standard i 
X-ray di i tube and an 
miorofocus tube, with an effective focal spot of 1 mm. 
and 0:04 mm. ively. The contact method, 
however, is limited partly by the size of the X-ray 
source and the grain-size of the recording emulsion, 
while the resolution cannot exceed that of the optical 
system used for enlarging the X-ray negative. 

Recently better resolution and contrast, with. 
consequently sharper image definition of all the vessels 
in «he dental pulp, have been obtained by the pro- 
jection method, using the X-ray projection micro- 
scope developed by Cosalest and Nixon’. The marked 
primary magnification (up to x 200 or higher) 
obtainable with this instrument, coupled with the 
high resolution afforded by ite point source of K-ray 
emission. (lees than. lp), makes it possible to image the 
smallest capillaries within the human tooth with 
great clarity. 

This X-ray microscope has distinct advantages 
over the optical microscope in such dental studies 
by virtue of ifs penetration and depth of field. Its 
great focal depth results in all parts of the specimen 


being in focus, and taking of stereo- 
micrographs by i the specimen laterally, 
between two 


A section of human dental (bicuspid) nnaged 
in juxtaposition to a piece of 1,500 mesh iver grid, 
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composed of 34. bars with 174 mesh spaces, illustrates 
the calibre of veasel demonstrable by X-ray micro- 
soopy (Fig. 1), showing as ib does the smallest capil- 
lariea of the subdentinal plexus. 

Other medical studies‘ have already made it clear 
thas X-ray microscopy is capable of providing a 
detailed and dynamic picture of the minutes’ vessels 
that constitute the peripheral vascular system. New 
angiographic techniques used in conjunction with the 

projection microscope are now making it 


uces microangiograms 
clarity than hitherto, and allows the demonstration of 
reactions in even the smallest vessels. 
This work has been conducted under grants from 
the National Research Council of Canada. I wish +o 
thank Dr. W. O. Nixon for many useful discussions, 
and also Mias R. M. Frye and Mr. O. K. Jackson for 
their help. 
R. L. pw O. H. Saurwpars 
From the Cavendish Laboratory, 
Cambridge. 
June 17. 
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Chemical Model of a Biological Reaction. 
i Wna were searching for a model of an 
reaction in the hope that the relatively ole 
i of the model reaction might throw some 
light on the enzyme reaction itself. In particular, we 
were interested in finding a model which would 
duplicate some of the properties of lipases; notably 
their ability to catalyse the hydrolysis of lipids and 
the characteristic pH dependence of lipolytic activity 
which reaches a maximum near pH 8-5 with most 
lipases, and one just below pH 7 with some. 
being proteins, the model would have to be restricted 
to the functional groups avaiable in proteins. The 
Bie DOR OE eee Op MIN. eein, 
together the well-known .chemical mechanism 
of ester hydrolysis, made us suspect that bifunctional 
catalysis! might play a decisive part. 
Examination of high-precision atom models! dia 
closed the fact that the «-ammonium group of lysine 
18 sterically capable of forming a hydrogen bond with 
the late of the same molecule, and that 
such a —OOO-. . .H,N+— bonded structure exactly 
fite an ester group in a fashion suitable for bifunctional 
catalysis, so that & proton of the ammonium group 
functions as an acidic catalyst at the carbonyl O of 
tho ester and the carboxylate O of the lysine as a 
basic catalyst ab the carbanyl O of the ester : 


R 
xol on 
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| (sy, inna, 


NATURE 


December 14, 1957 


It stands to reason that the hydrogen bonds which 
the c-ammonium group is to form with the carboxy] 
group of lysine and the O of the ester should be strong- 
est when the N does not hold its hydrogens too tightly, 
because that is when they will be most readily 
donated for a hydrogen bond. Such would be the 
case just below the pH at which the c-ammonium 
group of lysine loses a hydrogen and ita positive 
charge. That happens at pH 9-6, so that lysine 
should be active as & catalyst for ester 
hydrolysis around pH 8-9. 

Similar could hold also for histidine, 
which, however, has no —NH,*, only two —NH— 
groups with one positive charge spread over them. 
If the H of etther —NH— group is used up to form a 
(sterically possible) hydrogen bond with the histidine 
carboxyl, this H. is no longer available for hydrogen 
bonding to the substrate, and the other —NH— is too 
far away to act in concert with the — COO-. If 
histidine is to be lipolytic, its carboxyl group is more 
likely to be attracted to the positively charged ring 
as a whole, which leaves the —NH— groupe free to 
form hydrogen bonds elsewhere. This arrangement is 
PM apa a ee a 

leas hydrogen bonding and poorer fit than lysine. 
Histidine should therefore be a weaker lipolytio - 
agent, with an optimum somewhat below the isoionic 
point of histidine, that is, around pH 6-7. 
was tested by measuring 


Alper’s method* for the assay of lipases, but using 
lysine or histidine in 1 per cent concentration instead 
of lipase. As graphically shown in Fig. 1, the resulta 
bear out our expectations, inasmuch as both lysine 
and histidine are capable of catalyaing the hydrolysis 
of the test lipid, tributyrin, lysme being far more 
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We also tested glycine in the same experimental 
arrangement and found no lipolytic activity. Thus 
1t appears that such activity is specific to lysine and 
histidine (and possibly to some other amino-acids) 
but cannot be a general of all amino-acids. 

We were i eu a 
which we postulated for the lipolytio activity of 
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Moles of tribubyrin hydrolysed per hr: per mole of 
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and hwtidine, and which were confirmed by the 


BEA geo cad per ah all Gin cactus grec 
The attractivencas of this idea lies in the circumstance 
that ib accounts for lipolytio activity in a protein 
without calling on any other factors than two amino- 
acids ubiquitous in proteins, and that it explains the 
pH optima of the lipases. Against the hypothesis 
must be held the fact that not all proteins are lipases, 
but those that are, are much more potent oatalysts of 
lipid hydrolysis than are lysine and histidine. How- 
ever, both these amino-acids are highly hydrophilic 
and therefore at a disadvantage in attacking lipids. 
If they are to be important in the activity of those 
polypeptides which act as lipases, the rest of the 
polypeptide molecule must be equally important in 
providing the means—for example, van der Waals 
bonds—by which the catalyst attaches itself to the 
substrate and allows the active portion of the poly- 
peptide to attack the estar group of the lipid. 
Likewize, specific esterases could operate by means 
of a lysine or histidine radical attached to such other 
amino-acids as are optimal for attachment to the 
specific substrate in question. 

Experimenta designed to explore these ibilities 
Sig ce araa and tale secl will reported 
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from time to time. 
Curtis L. WrrHBOW 
Hahnemann Medical College, 
ciues 2, Penn. June ll. 
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Anion Exchange Chromacographiy anc 
Molecular Size of Deoxyribonucleic Acid 


Ix conjunction with investigations on deoxy- 
ribonucleic acid isolated from white blood oells of 
Ce EAA TA E., Roeoff, ML, 

Mayorca, G., and Oavalieri, L. F. (unpublished) 
and ref. 1), an interesting correlation was found 
between the molecular of the acid and 
their chromatographio pans obtained by frec- 
tionation on columns of la'*. 

Specimens of d nucleio acid were prepared 
fram the white blood cells of two patients with 
chronic lymphatic leukemia who had been treated 
with X-rays. The acid from each petienb was 
prepared both by a detergent method" and the Sevag 
amyl &loohol-chloroform procedure*. Analyses by 
the Sakaguchi method for possible residual protein 
contamination indicate leas than 0-05’ per cent 
protein in both types of preparations. Chromato- 
graphy on oolunms of ‘Ecteola’ of the samples of 
deoxyribonucleic acid obtained from one patient 
gave the different patterns shown in Fig. l. 
nearly identical to these were obtained with the 
samples of deoxyribonucleio acid from the second 
patient.) The differences in the chromatogrephio 
profiles are especially evident in regions I and III. 
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OPTICAL DENSITY (200 mp) x VOLUME (mi) 
a 


04 


leukemia (X-ray treated) on 0-5 columns (0-8 x 

-9 em.) of 'Meteola' (Hcteola-8F-1, 0-51 emt M, 0 s 
1 flow-rate te 2-hr. cm, 
The areas are to the weight of 


procedure H 
vet. "Tarer proio CyB Tor taa nated by Ge an roti 
procedure (ref. 4); recovery 94 per cent 


With the detergent procedure (Fig. 1A), regions I 
and II contained, M ee ener 
of the &dded deo ucleic acid. In contrast, 
regions I and III from the Sevag-treated sample 
contained, respectively, 67 and 18 per cent (Fig. 1B). 

ttering and viscosity data are given in 
Table 1. 


Table 1. 


DEOXYRISONUCLEIO ACID FROM THE WHPTH BLOOD OELLE 
OF A PaTUDCR WITH OHRONIO LYN?THATIO LEUKEMIA 





method 
(ref. 8) 
4 0 x 10* 
3100 A. 





overage sedimentation coefficients were determined 
in a ‘Spinco’ Model Æ ultracentrifuge’. 

The lower molecular weight for the alcohol 
chlorofarm. ion is in accord with the resulta 
of Bhooter and Butler, who showed by sedimentation 
analysis with deoxyribonucleic acid of calf thymus 
that the Serag procedure leads io the removal of 
material containmg the acid of high sedimentation 
coefficient. Additional evidence that a higher mole- 
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z0 (10* mL/gm.) 
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Concentration (107* gm./ml ) 


x Reduced viscosity of deoxyribonucleio aad from white 
ie sra patient wiih ebronio lymphaticlenkemis (X-ray treated). 


Plotted against concentration. @— Aold isolated b 
detergens method (ref. 8); E isolated b 
SE or hiroki athe (ref: d) T 


cular weight fraction has been removed by the 
application of the Sevag method is provided by the 


smaller concentration dependence of the reduced ` 


Bpeciflo viscosity (Fig. 2). 

Sedimentation distribution analyses of the present 
samples are in essential agreement with the prior 
results obtained by Shooter and Polli (personal 
communication) on similar specimens. The results 
indicate thas abous 35 per cent of material with 
S>-26 which is present in the Dounce’ preparation is 
completely lost, while another 20 per cent of material 
with S=21-26 is partially removed by the Sevag 
treatment. It is suggestive to compare the 55 per 
cent loes, calculated from the sedimentation distri- 
bution, with the parallel loea of 44 per cent of the 
material from region III of the chromatogram of the 
Dounce preparation. It thus appears that region III 
represents material with sedimentation coefficients 
between 21 and 54, and region I those fractions with 
S between 8 and 21. 

Since the distribution in sedimentation coefficients 
reflects a distribution in shape as well as molecular 
gizo, ib is likely that fractions with S>26 may not 
possess molecular weights as high as those which can 
be calculated if the relationship S Oc M1 is aasumed'. 
The small differance in the mirimsic viscosities of 
both samples as well as in the radii of gyration 
indicates that the higher sedimenting componenta 
have a more compact configuration. (The radius of 
gyration determined by light scattering i8 & s-average 
quantity and therefore vary sensitive to the presence 
of small amounts of material of highly extended 
configuration.) Indeed, & difference of one million 
in the molecular weight of the two samples would 
correspond only to the loas of fractions with & weight 
average molecular weight of about five million. 

It is concluded from these studies that the loas of 
greater extensibility has resulted in the alterations in 
the chromatographic profile. This offers further 
support for the contention’ that molecular size and 
shape are important factors in the fractionation of 
deoxyribonucleic acid by 'Eobeola'-chromatography. 

Woe wish to thank Dr. G. B. Brown and Dr. H. E. 
Poli for helpful discussions and Mr. H. 8. Rosenkrans 
for competent sasistance. One of us (G. D. M.) holds 
& Damon Runyon Cancer Research Fellowship. This 
investigation was by funds from the 
American Cancer Society, National Cancer Institute, 
National Instivutes of Health, Public Health Service 
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(Grant CY-3190), and from the Atomic 
Commission (Contract No. AT. (80-1), 910). 
Morton Rosorr 
GrAwPINBO DI MAvoRGOA 
- AARON BENDIOH 
Laboratories of the Sloan—Kettering Division. 
Oornell University Medical College, 
New York 21. 
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A Phenol-extracted Bacterial Deoxyribo- 
nucleic Acid 


Ix the oourse of extraction of highly polymerired 
bacterial deoxyribonucleic acid from Brucella abortus 
cells first killed with 0-5 per cent phenol and then 

to sodium deoxycholate, ib was discovered 
that phenol treatment alone results in the recovery 
of material high in content of deoxyribonucleic acid. 


The acid isolated by this phenol ure proved 
to possess specific transforming ity. Ite break- 
down products exerted selective effecta upon bacterial 


population changes): ; they also reduced the LD50 
of pneumococci for mice! and enhanced i 


for the deoxyribonucleic acid 
molecule’. In view of these diverse biological effects, 
additional details regarding the phenol extraction 
procedure and some characteristics of the resulting 
material will be presented here. 

Bacterial oells are harvested from growth on 
tryptose agar in ten Blake bottles (100 ml. medium 
per bottle). The growth from each bottle is washed 
off with 10 mL of a 0-1 M sodium citrate — 0-1 M 
sodium chloride solution. The pooled cell suspensions 
(approximately 1 x 10™/ml.) are then supplemented 
with melted crystalline phenol to yield a phenol con- 
The phenolized sus- 

ions (100 ml.) are shaken, gently eno to avoid 

ing, for 48 hr. at 37? C. in & 1,000-ml. 
flask with 100 ml of 4-mm. glase beads. (Various 
stages of the extraction procedure at which samples 
were removed for analysis will be designated .4—Z.) 
The ions (A) then are treated with 0-1 vol. 
amyl aloohol (10 mL) and 0-3 vol. (80 mL.) of chloro- 
form‘. The mixture is shaken for 20 min., distributed 
into centrifuge tubes, and centrifuged at 1,500 r.p.m. 
at 5° O. for 20 min. The supernatant is decanted and 
set aside in the refrigerator. The sediment is then 
re-extracted by adding to the total sediment from the 
first extraction 100 ml. of citrate-salme and then 
amyl alcohol and chloroform as above; this is 
for 20 min. and centrifuged at 5° O., and the 

resulting supernatant is pooled with the 
from the first extraction (B). To the pooled super- 
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natanta is added 0:3 vol. of chloroform (60 ml.) and 
0-1 vol. (20 mL) of amyl alcohol. Again, the mixture 
is shaken for 20 min., the layers are permitted to 
separate, the top layer is decanted and then recentri- 
in the cold (C) (chilling prior to centrifugation 
ease decanting). This procedure may be repeated 
(D) as often. as four to five times until, on the basis 
of non-cloudiness in the supernatant and absence 
of an intermediate (‘protein’) layer, deproteinization 
appears to be complete. However, more recent 
studies have indicated shat such continued deprotein- 
ization is unnecessary for biological effectiveness. To 
the + from the final ‘deproteinization’, 
6 vol. of 95 per cent ethyl aloohol are added. The 
resulting fibrous precipitate is removed by winding 
glam rod, and is dissolved in approximately 
150—200 ml. of saline (Æ) ; overnight storage a5 5? C. 
plus shaking may be necessary to dimolve the material 
acid—saline solution is assayed! 
say divided into aliquots equalling rp pire d 
10 mgm. of the acid (mucoid ocells of 
strain 19, harvested fram 10 Blake bottles yield an 
average of 60 mgm. deoxyribonucleic acid). The acid 
from each of these aliquots is then reprecipitated 
by addition of 6 vol. of 95 per cent ethyl alcohol ; 
tate secs io a dan Ene ME 
pater eal ce fie IO VINE oanhang D 
SOR Se cans yl alcohol for storage at 5° C. For 
use, the material is removed by decanting the 
alcohol and dissolved in saline. 
The deoxyribonucleic acid nature of the resulting 
material has been indicated by ultra-violet absorption, 


viscosity susceptibility to deoxyribo- 
nuclease action, positive Dische-Stumpf reaction and 
chro hy for pyrines and pyrimidines follow- 


ing hydrolymis. Absorption in the ultra-violet range 
showed & maximum st 258 mu and minims at 234 
and 290 my in 0-85 per cant saline, similar minima 
and a maximum at 260 mp with an « (P) of 8,900 in 
0-15 M acetic acid. Intrinsic viscosity in 0-2 N 
sodium chloride aè 35-4? O., measured with an 
Ostwald viscosimeter, was 16 and decreased to 50 per 
cent within 200 sec. following treatment with deoxy- 
ribonuclease (Worthington 1 x crystallized). Under 
identical conditions calf thymus deoxyribonucleic acid 
Depend sree to Kay et al.* had an intrinsic 
visoosity of 19. mucleic acid was found’ to repre- 
es tu lee unt ot i eal mit 
However, & considerable amount of protein: appar 
ently difficult to dissociate by con de- 
proteinization procedures, was found to remain 
associated with the deoxyribonucleic acid.  Biuret 
tests indicated approximately 25 per cent protein at 
stage B. Similarly, a high nitrogen rus tatio 
at this stage of purification pointed to retention 
of considerable protein (Table 1). It is noteworthy 
that with further treatment by the Sevag procedure 
the nitrogen/p ratios shifted in the direction 
of increased nitrogen (Table 1). Similar alterations, 
probably indicative of a loss of deoxyribonucleic acid 
during the amyl alcohol-chlorofotm deproteinixation 
, Previously have been observed by others 

calf thymus nucleic acid’. The unusually high 
nitrogen/phosphorus ratios might also reflect differ- 
enoes between the nitrogen—phosphorus content of 
this bacterial deoxyribonucleic acid and values 
established for oelf thymus deoxyribonucleic acid. 
The protein present was found to contam at least 
15 amino-acids, on the basis of qualitative paper 
chromatography following hydrolysis of stage B 
material. Nitrogen/phosphorus ratios obtained for 
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Table 1. OHEWICAL ANALYSES OK Two PREPARATIONS OF Dwoxr- 
BIBOXUOLMIO ACID OBTAINED FROM M UOOID Br. ebortus CHLIS 








Extiaction stages analysed (ief. 5) 
A B 0 D E 





Ove own 
Sse 585 








deoxyribonucleic acid isolated from smooth cells of 
Br. abortus tended to be slightly higher than those 
recorded here for material from mucoid cells and 
showed similar changes during purification. The 
phenol-extracted material was completely but slowly 
soluble in 0-85 per cent saline and could be re- 

precipitated almost quantitatively from the resulting 
viscous solution by the addition of ethyl aloohol. 

The 0-5 per cant ol extraction procedure haa 
been y to the isolation of deoxyribo- 
oe acid from Kechertohia cols cells, pneumococci, 

Ae ae and mouse lymphosarcoma ascites 

use of the method with calf thymus 

beara sd prior exposure of homogenized tissue to 
6 sodium chloride. 

Although the resultmg material moat closely 
resembles deoxyribonucleic acid and has been referred. 
to as such, and despite indications thas all hitherto 
tested biologic and antigenic effecte of the material 
appear to be independent of the amount of protem 

it is that the ure here 
described might actually lead to the isolation of an 
unusually stable nucleoprotein. 
The co-operation of Drs. W. Nickerson and J. Noval 
in the viscosity determinations, of Dr. J. Noval in 
the protein tests, and of Mr. W. Firshein in ribo- 
nuoleio acid assays, is gratefully acknowledged. Part 
of this study was supported by grants from the 
National Science Foundation (G-2184) and the U.8. 
Public Health Service (H-1187). ! 
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Action of Glucose-I-Phosphate on the 
Deposition of Phosphate in the Bones of 
Growing Diabetic Rats 


Ir has been shown in a previous peper! that the 
ossification process of growing diabetic rats is 
retarded in comparison with normal animals and that. 
the administration of insulin restores the ossification 
process to a normal rete. An even more pronounced 
effect was obtained by daily injections of 1-2 gm. /kgm. 
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jection of 8:3 am TPO., corresponding to 10yo. 
Dr pees rir at eis ade 
toa a Fali point ropreweaia no mean vala 
five animals 


of glucose-1-phosphate over a period of 10-15 days. 
The ready 


carrier or donor in phosphate deposition in the bones. 

It is the objeot-of the present communication to 
test this hypothesis: to this end the behaviour of 
the total phosphorus and of phosphorus-32 content 
of bones was examined at different time-imtervals 
after the administration of glucose-1-**phosphate. 

were carried out on normal 2-months- 
old rate (approximately 80 gm. body-weight) fed on a 
caloium-rich diet and on rats of the same ago and 
weight which had been made diabetic by Intravenous 
injections of alloxan (100 mgm./kgm. body-weight). 
No rat was used less than two weeks after alloxan 
administration. 
^ Q@lucose-1-phosphate-""P, kindly supplied by the 
firm S.P.A. of Milan, was injected intreperitoneally 
at a dose of 1-1 gm./kgm. body-weight, corresponding 
to & radioactivity of 10 uo./kgm. As control, an 
equal number of normal and diabetic animals were 
injected, with equal amounts MN 
phoephorus-32 in the form of NaH,**PO, 

Ab various time-intervals after the injection the 
rats were killed and the bones of the hind limbs quickly 
removed and ashed. The total rus of the 
ash was determined by the and Subberow 
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procedure and the specific radioactrvity using a 
Nuolear-Chioago Corp. counter. 
The results relative to the normal and diabeto 


administration of either NaH4?*PO, or of gluooge-1- 
phoephate-'"P influenoes the deposition of the phos- 
phate in the bones ically at the same rate, in 
diabetic animals ooge-1-* te exhibite a 
more peanpuned efor than N "PO,. 

The possibility’ that the higher utilization of 
glucoge-1-phosphate by diabetio animals might be due 
to a gradual release of inorganic phosphate radicals 
from gluocose-1-phosphate should be excluded because 
the phenomenon is nob apparent in normal animals. 
It seems therefore reasonable to assume that the bones 
of growing diabetic rats utilize the phosphorus of 
gluoose-l-phosphate betser than that of inorganio ` 
phosphates. 

This research has been assisted by a grant from 
the Italian O-N.R. 
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of Physiology, University of Camerino: and 
Institute of Pharmacology, 
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Action of Ethylene Dibromide on Hen 
Gonadotrophic Hormones 


Ersyiana dibromide (dibromoethane) was found 
to remain in small amounts in fumigated grain up to 
six weeks after fumigation!. This fact, unusual for 
fumigants, had a harmful effect on laying hens. 
Diminution in size of egg, followed by cessation of 
laying were observed. Signifloant decrease in weight 
of egg occurred even when grain containing 15 p.p.m. 
of ethylene dibromide was P od to laying hens over 
12 weeks". The total amounts of ethylene dibromide 
ingested by such hens were well below those reported 
as harmless to various laboratory animals**. The 
following observations lead to the hypothesis that the 
action of small amounts of ethylene dibromide is very 
specific on pituitary gonadotrophic hormones and 
should be distinguished from the general poisonous 
action of large doses. 

The general behaviour of hens fed with grain 
containing ethylene dibromide was normal, and no 
specific changes could .be detected by autopsy. The 
ovaries of hens which stopped laying were found to 
contain follicles of amall gize similar to those of young 
hens before the laying season. A few eggs laid ooca- 
sionally by such adult hens, several months after 
stopping the treatment with ethylene dibromide, 
weighed only 16-20 gm. The yolk of these eggs was 
extremely small and the relation between weights of 
yolk and egg white was about 1 : 4 (instead of about 
1: 2 in normal eggs). It is known that the size of eggs 
1s conditioned mainly by the size of ovulated follicles. 

From the two prmoipel gongdotrophio hormones— 
the follicle-stimulatmg hormone and the luteinizing 
hormone—the former should have been primarily 
affected, because ethylene dibromide could be dosed 
so as to obtain only decrease of egg weight, without 
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changes in ther number. Ovulation apperently 
proceeded normally. 

Furthermore, ıt was assumed that formation (or 
release) of follicle-stnmulating hormone is affected by 
ethylene dibromide rather than the hormone itself, 
after it has left the pituitary. This assumption 
arose from an observation that hens laying small 
eggs after treatment with ethylene dibromide recov- 
ered only after several weeks of normal feeding. 

The following experiments were performed to 
prove this hypothesis. 

(1) 10 hens (15 months old) were fed with grain 
containing ethylene dibromide until they were laying 
eggs amaller by 30-40 per cent from the mean before 
the treatment. Then the hens were divided into two 
groups. Ono group received daily, durmg 11 days, 
one injection of 14 mgm. follicle-stimulating hormone 
preparation in 0-5 o.c. 0-9 per cent sodium chloride 
(7-2 mgm. purified folhole-stimulating hormone, 
S 104, prepared and kindly donated by W. McShan, 
were equivalent to 1 gm. dry pituitary tissue). The 
Beoond group remamed as control group. In the 
group treated with the hormone an increase of 10-15 
per cont in egg-weight occurred 6-7 days after 
beginning of hormone injections and persisted up to 
4—6 days after stopping the treatment. Az this time 
the egg returned to former smaller size. Ib 1s known 
that the process of follicle growth in the ovary takes 
about 10 days. The eggs of the control group (hens 
treated only with ethylene dibromide, but not with 
hormone) showed no increase during the experimental 
period. 

(2) The follicle-stimulating hormone preparation 
mentioned above was exposed to ethylene dibromide 
vapours for 24 hr. and then injected in the usual way 
to & group of five female albino rata‘. Another group 
of rata received the untreated hormone. 

After total amount of 1-4 mgm. folliole-stimulating 
hormone per rat the average ovary-weighss were: 


47 +2 mgm. for the group reoetving untreated follicle-sttmulating 
hormone 


4641 for the group recelving follicule-stbmulating hormone 
treated by ethylene dibromide 

98 +2 mgm. for the group control (without follicle-attmulnting 
hormone injections) 


The qualitative response to the hormone was the 
same in both groupe treated with follicle-stimulating 
hormone. The observation that ethylene dibromide 
did not affect the follicle-stumulating hormone tn 
vitro supports the assumption that ethylene dibromide 
does not act on folliole-stimulating hormone directly, 
but attacks rather the formation or release of the 
hormone from the piturtary. 

I am indebted to Prof. W. McShan, University of 
Wisconsin, for his interest ın the work, helpful 
discussion and gift of the follicle-stimulating hormone 
preparation. 

EuaENIiA OLOMUGKI 


Department of Animal Nutrition, 
Agricultural Research Station, 
Rehovot, Israel. 
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Clearance of Injected Heparin 
from the Blood 


HEPARIN is an extremely potent inhibitor of blood 
coagulation, and it is on the basis of this property 
that ıt has been widely accepted in the olinioal 
treatment of thrombosis’. It is a sulphur-containmg 
muocopolysaccharide which is naturally present in & 
number of animal tissues, the highest concentration 
bemg found in liver and lung! and very minute 
amounts in the blood*. When heperm is injected 
into the bloodstream, ite anticoagulant activity 
manifests itself immediately ; however, this effect 18 
lost within & comparatively short period of tme. 
The problem as to the fate of the administered heparm 
and ita concentration in blood at different intorvals 
after mjection is therefore of considerable rmmportenoe 
from & pharmacological and physiological point of 
view. Previous studies on the metabolism of heparin 
presented some difficulty, mnoe the concentrations 
involved were minute and the possibility always 
existed of contamination by other sulphated muco- 
polysaccharides. The preparation in this laboratory 
of heparin labelled‘ with sulphur-35 opened the 
possibility for tracing and quantitatively determming 
minute amounta of heparm in various tissues. The 
present communication is a report on the determina- 
tion of heparin in blood subsequent to ite edmun- 
istration as the labelled product. The correlation is 
shown between this concentration and the clotting time. 

Dogs weighing 14-5 kgm. were injeoted mtra- 
venously with 30 mgm. sodium heparin-**8 having & 
specific activity of 8,200 c.pm. per mgm. Clotting 
times by the Lee and White method were determined 
on blood drawn at different intervals after admin- 
istration. Simultaneously, radioactivity assays wore 
made on 4-ml. blood samples by combustion and 
counting as barium sulphate*. 

Fig. 1 shows the results obtamed in these experi- 
ments. The initial radioactivity immediately after 
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injection is 1,900 o.p.m. per 10 ml. of blood. This 
corresponds to 0-028 mgm. of heparin per ml. Tho 
clotting time of this blood was more than 24 hr. and 
consequently no accurate estimation could be made. 
During the first $ hr. there is a sharp drop in the blood 
heparin concentration so tha» after 45 min. the 
radioactivity indicates that there are only 0-008 mgm. 
of heparin in each mL Afterwards, the rate of 
removal of heparin from the blood decreased sharply 
so that after 8 hr. the concentration was still 
0-003 mgm. per ml The clotting time, on the other 
hand, became measurable only 2-7 hr. after injection 
and gave & normal value after 5 hr. At this time 
there were only traces of the injected heparin in the 
bloodstream. 

Experimenta were also conducted where 20, 40 and 
50 mgm. of heparin were injected to dogs of similar 
weight. Although there is a prolongation in the 
physiological effects with increasing dosage, i$ was 
not considerable in the cases where more than 
30 mgm. were administered. Radioactivity aay of 
the blood after different intervals indicated that the 
rate of elimination from the blood is greatest during 
the first 45 min. The rate of this ejection from the 
bloodstream increases as the dose administered is 
increased until the concentration is approximately 
0-01 mgm. per ml. 

These experiments also suggest tha’ the ocom- 
paratively rapid return of the bloodstream to’ normal 
ig nob due to any deactivation of the heparin within 
the bloodstream but to ita rapid elimination as shown. 
by the disappearance of radioactivity from the blood. 
Other studies indicate (unpublished results) also that 
heparin is not desul in the blood so that the 
loss of radioactivity 18 not due to the removal of the 
label from the tagged molecule. Thus the loss of the 
heparin effect is a result of the actual elimination of 
the molecule from the bloodstream. 

This investigation was rted in part by grant 
H-2823 of the National Institute, United 
States Public Health Service. 


iochemistry, 
New York Medical College, 
New York. ` 
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Elastin, a Metabolically Active 
Lipoprotein - 


Taa protein elastin has been generally regarded as 
an inert substance on the basis of its solubility 
perties! and tracer studies’ employing carbon-14. 
b elastic tissue demonstrates dynamic, functional 
Properties other than that of elasticity haa been 
suggested in part by studies on arteriosclerotics. 
The breakdown of the arterial elastic lamella is 
generally reported io be the initial event in the 
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pathological changes of the arteries*. That the 
elastic lamelle of arteries act as selective filters to 
tissue fluid components has been proposed‘, The 
present report demonstrates that elastin, as ib exists 
in situ in elastic tissue, is composed of metabolically 
active componenta. 

Several reporte have indicated that lipids affect 
the reactivity of elastin to the proteolytic 
elastase, and Lansing has suggested that elastin is a 


positive 
unsaturated fatty compound the reactivity of which 
was blocked by brommation. Unsaturated fatty acids 
sre known to react with Schiff’s reagent, and Rapport 
and Franzl: have shown that certain aldehydes 
depend upon unsaturation in the molecule for their 
Schiff positivity. The amount bf this lipid material 
in defatted elastin was estimated at 0-5 per cent of 
the dry weight. 

The identification of protem-bound unsaturated 
fatty acid in elastin described above may well explain 
certain reported observations of other workers. 
Partridge and Davis’ observed in elastolysates an 
unknown substance with an absorbance peak at 
2750 A., which is in accord with the absorbance peaks 
due to the ethylenic bonds in unsaturated fatty acids. 
Balo and Banga!* observed that a bromine-consuming 
substance was slowly released from a solution of 
elastin which was allowed to stand for soveral days. 
The bromine consumption was not due to liberated 
end groups, and the substance combining with bromine 
was dia&lyseble. In this laboratory it was found that 
the unsaturated lipid in elastin was partially released 
during enxymatio hydrolysis. The findings of Balo 
and Banga may be explained upon a continued 
liberation of unsaturated lipid from the deteriorating 
soluble elastin. Elastin contains a yellow pigment, 
and a coloured solution resulta upon hydrolysis of the 
protein. The pigment cannot be removed either from 
the native sclero-protein or ite soluble producta. 
Kendall" observed a yellow pigment in a preparation 
of serum albumin which could be removed by lipid 
solvents only after denaturation of the protein. The 
substance was identified as an unsaturated fatty acid. 
The yellow substance in elastin is more tightly bound, 
since it is not extractable after the solubilized protein 
is boiled. 

Plesmalogens have been reported to be lipid-eoluble 
substances. That present in elastin is not extractable 
with fat solvents either from the insoluble reb 
protein or ita soluble cta, although it may be a 
tightly bound lipid. Partridge and Davis postulated 
the presence of a compound which is involved in the 
cross-lmking of the polypeptide chains in elastin, 
since the known types of cross-linkageé are not 
operative. The plaamalogen in conjunction with the 
protein-bound fatty acid may be concerned with this 

That lipids are important in determining the 
integrity of elastic fibres is established by certain 
metabolic studies. Boucek and Noble“ found that 
the scleroprotem of connective tissue incorporates 
lipid at a significant rate. Menschik observed 
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fragmentation of cardiac elastic fibres in cases of 
vitamin E deficiency, the condition being aggravated. 
by feeding unsaturated fatty acid or by eliminating 
saturated acida from the diet. Sinclair showed that 
the formation of the polyunsaturated, oesential fatty 
acid, arachidonic acid, from linoleio is mediated by 
vitamin B, and Rhinharb? has produced arterio- 
sclecogia in monkeys made deficient in this 
vitamm. 

I suggest that the non-extractable plasmalogen and 
unsaturated lipid found in the elastio protein are 
concerned with the maintenance of the elastic fibre. 
It is proposed that breakdown of the elastin molecule 
occurs when & deficiency in the normal lipid ocon- 
stituents occurs or when the constituent lipids are 
displaced. by other lipids as & result of some metabolic 
lemon. For example, & high dietary intake of gatur- 
ated fatty acid may result in the replacement of 
elastin-bound, unsaturated fatty acid by saturated 
fatty acid. The saturated acid—elast complex is 
unstable, resultmg in the degradation of the lipo- 
protem molecule. The breakdown of the elastic 
lamells then leads to lpid infiltration, plaque forma- 
tion, and necrosis. Poifer!* fed mdividual fatty acids 
in high concentrations to animals and found that the 
more saturated the acid the more diffuse were the 
arteriosclerotic legions produced. 

In addition to non-extracteble, protein-bound fatty 
acid and plaamalogen, olastin contains about 0-01 per 
cent phosphorus which is reastant to extraction 
by oold acid, fat solventa, and hot 0-1 N alkah and 
18 presumed to be in phosphoprotein combination. 
Radioactive studies m which phosphorus-32 was 
employed showed that the protein-bound phosphorus 
turns over at a rate second only to inorganic phos- 
phorus. The specific activity of protein phosphorus 
in aortic elastin ranged from 10 to 25 per cant of the 
values for the specific activity of sortio inorganio 
phosphorus; the specific &otrvities of lipid phoe- 
phorus and alkali-soluble phosphorus in the sorte 
were only | to 10 per cent of the values for inorganio 
phosphorus. Johnson and Albert’! believe that 
phosphoprotein is not a storage form of phosphorus, 
ainoe it 1s present usually m small concentrations, but 
that it may serve an enzymio function. 

Reports in the literature in which o&rbon-14 was 
employed did not indicate the metabolic activity of 
the protein phosphorus component or of lipids which 
may be ‘physically bound to elas&n. Also, the 
carbon-14 activity of lipids in chemical combination 
with elastin would be masked by the greater propor- 
tion of the relatively inert protein carbon. Hlastic 
tissue must be regarded as a whole rather than 
assigning to it a metabolio role which is the sum of 
ita components. In conjunction with lipids, the 
active elastic lamella may well the function 
of & selective filter. In this laboratory significant 
concentrations of cerebroside have been determmed 
in the ligamentum nuchm and a funotionsl, rather 
than a structural, role is suggested for this lipid, 
amoe it is found in relative paucity in the body. 

The hypothesis is set forth that the elastic protein 
is & lipoprotein and more metabolically active than 
heretofore regarded. It 1s believed that the combins- 
tion of the elastic protem with other substances, as 
described above, posseases distinct characteristics, 
both chemical and physical, which none of the 
components demonstrates alone. It is further 
suggested that unsaturated fatty acd is essential 
for maintaining the integrity of the fibrous protein. 
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Qualitative or quantitative alterations in body lipids, 
as produced by dietary or pathological states, affoct 
the type of soleroprotein-lipid complex and hance 
the state of the elastic fibre. The arterioaclerotic 
events generally initiated by elastio-timsuo degradation 
may well be due primarily to a biochemical lesion in 
lipid metaboliam. Studies to test these hypotheses 
further are bemg undertaken. 


Frank B. LABBLLA 


Department of Physiology, 
Division of Basic Health Sciences, 
Emory University, Georgia. 


1 gtetn, W. IL, and Aller, E. O., jun, J. Brot. Chom. 196, 599 (1038). 

3 Black, H. G. B., Nature, 174, 512 (1054). 

* Blumenthal, H. J., a al, Amer. J. Paih., 26, $00 (1060) de 

* Gross, J., 8 on Atherosclerosis, Nat, Ree. Coun., Wi 
maton, p. 41 (1954). 

+ Findlay, G. H., Bru. J. Dermat , 66, 16 (1054). 

rT a and Schuler, D., Aas Physiol, Acad Sa. Hung, 6, 463 

* Lansing, A. I., Trans Macy Conf. on Connective Tissue $, 45 (1951). 

* Rapport, M. M., and Franzl, B. H, J. Biol. Ohom., 225, 851 (1957). 

* Partndgs, B. KL, and Devis, H. F., Biochem. J., Gl, 21 (1955). 

= Banga, L, and Balo, J., Acts Physiol Acad. Sci. Hung, 6, 235 
(1054). 


Kendall, Y. I, J. Biol Chem , 188, 97 (1941). 

1 Boucek, B. J., and Noble, N. L., Owo Rss., 5, 27 (1067). 

n Z., Amat Ræ., 124, 333 (1056). 

14 Binolar, H. AL, Lancet, 1, 386 (1084). : 

u Rhinehart, J. F., “Connective Tissue in 
edit. Asboe-Hansen G., p. £30 (Munkagsard, 

15 Peifer, J. J., Fed. Proc., 10, 28% (1967). 

1t Johnson, B. ML, and Albert, B., J. Biol Chem , 900, 886 (1953) 


Health and Disease", 
Copenhagen, 1954) 


Composition of Muscle in Malnourished 
Human Infants 


AurHouaH protem deficiency is probably the 
commonest form of malnutrition throughout the 
world, there 18 no means of assessing ite severity in 
the living subject. One approach to this problem is 
by tissue analysis. Measurement of the protein 
content of tissues by itself is of little value, since 
significant changes do not seem to be found. If, 
however, protein content is related to deoxynucleio 
acid, an index is obtained of the amount of protein 
per cell. By this method we have ahown that there 
ig a very severe loss of protein from the livers of mal- 
nourished infante on a protein-deflo:ent diet". 

These measurements have now been extended to 
muscle. 7-10 days after the infante were admitted 
to hospital, samples of muscle weighing 50-100 mgm. 
were taken under local anmsthesia from m. pectoralis 
major in the anterior axillary fold. The biopsy was 
repeated on the other mide 1-3 months later. Tho 
tissue was dried $n vacuo over calcium chloride, and 
then di for 48 hr. at room temperature 
(~ 30°C.) in 0-5.M lithmm hydroxide. The un- 
dissolved residue was taken to be collagen. Non- 
collagen nitrogen was measured in the supernstant. 
Ib 15 important to allow for collagen, since we have 
found that in protem-depleted rats there is a relative 
increase in the collagen content of muscle; all the 
loss of protein occurs at the expense of the cellular 
fraction’. 

Another aliquot of the lithium hydroxide extract 
was acidified with nitric acid. Deoxynucleic acid 
phosphorus was measured m the precipitate, and 
sodium, potassium, chloride and total phosphorus 
in the supernatant. This supernatant phosphorus 
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* Body-weaght was measured after the loss of eli nios] edema 


fraction inoludee inorganic phosphate, acid-soluble 
phosphate esters and ribonucleotidee. 


The results in eighteen consecutive cases are shown . 


in Table 1. Between the first and second biopsies, 
the ratio non-collagen nitrogen/deorynucleic acid 
phosphorus increased by 45 per cant. On the 
assumption that the pectoral nrusole is representative 
of the musculature ‘as & whole, this figure gives & 
minimum estimate of the increase in muscle mass. 
If, as is probable, new deoxynuoleio acid was formed 
as well aa new then the increase in muscle 
mass would be more than 45 per cent. 

The increase in body-weight during this period was 
not Bo great—only 20 per cent. The discrepancy can 
be explained by the suggestion, often made but never 
proved, that during recovery the gain in tissue protein 
is partially masked by loes of water and of fat. 
Further evidence is provided by the fact, observed 
by us and by others, that in the early stages of 
recovery nitrogen balances are positive, with little 
or no increase in body-weight*. 

The normal ratio of potassium/nitrogen in muscle 
is 8; it was unexpected to find the ratio still low at 
the time of the first biopsy, since this was not done 
until treatment had been given for the acute disturb- 
ances of water and electrolyte balance that are often 
Present when the infant first cames to hospital’. 

The reduction in ‘supernatant phosphorus’ was 
somewhat variable, but in the group as a whole was 
significant. Balance studies also point to a phog- 
phorus deficiency ; some infa&nis in the early stages 
of recovery retain large amounta of phosphorus, and 
excrete ically none in the urme. 

The water-content of the muscle and the sodium 
content were slightly increased at the time of the 
first biopsy, even though this was not done until 
clinical œædema had disappeared. It is probable that 
these increases were in the extracellular phase, since 
the ratio of aodium/cbloride was not signifloantly 
different in the initial and final specimens. 

We are indebted to Miss V. G. Wills, who performed 
the biopsies. 


J. O. WATHBLOW 
C. B. MANDES 


Medical Research Council, 
Tropical Metabolism Research Unit, 
University College of the West Indies, 
Jamaica. 

July 27. 
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Mineralization of Human Enamel 


Srvom ihe publication m 1040 of Diamond and 
Weinmann's work on amelogenesis}, there has been, 
with a few exceptions**, widespread support for 
their views on enamel mineralization. The findings 
of a recent investigation in this laboratory, however, - 
show that the later stages of mineralization of the 
enamel do not occur as outlined in the Diamond and 
Weinmann theory. 

In this investigation human deciduous teeth ranging 
in age from 26 weeks in utero to 18 months postnatal 
were examined. The appearances of routinely decal- 
cifled sections were correlated with the micro- 
radiographic and the polarized light appearances of 
ground sections from the same teeth. The following 
resulta, obtained with a deciduous maxillary first 
incisor from a two-weeks postmature infant, illustrate 
these findings. 

The tooth was dissected from ita follicle, fixed in 
10 per cent formol-galine and bisected longitudinally 
labio-lingually. From the mesial half thus obtained 
& 100-p thick ground section was Decal- 
cifled sections (using & formic and citric acid mixture) 
were prepared from the distal half of the same tooth. 

The ground-section, when immersed in distilled 
water (n = 1-835) and studied in plane polarized light, 
showed & thin rone of enamel of negative intrinsic 
birefringence along the incisal part of the amelo- 
dentinal junction, broadening out on ite lingual side 
(Fig. 2). In potassium mercuric iodide (n = 1-47) 
this area of negative birefringence had expanded 


| 


| 
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cervically along the full length of the amelo-dentinal 
junction, and i to the enamel surface on 
the lingual 
microradiograph of the same ground section showed 
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of junction between the ‘soluble’ and the ‘insoluble’ 
enamel organic matrix to be at right angles to the 


conditions used was 
mineral matter present, ib may be assumed that the 
microradiograph accurately recorded the distribution 
of mineral matter and hence the direction of mineral- 


of changes in ‘solubility’ of the enamel organic matrix 
does not occur m exactly the same direction as the 
later stages of mineralization, and is of limited value 
in asseesing the extent and direction of the latter. 
A full account of this work will be i later. 
Thanks are due to Dr. J. J. Hodson, Prof. A. G. 
Quarrell, Dr. J. L. Emery and Mr. M. Rudland for 
asmstance durmg this investigation. 
J. H. ALLAN 
Oral Pathology Dept., 
The University, 
Sheffield, 10. 
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Use of Logarithms to the Base 2 in 
recording Serological Reactions 


The expression of dilution titres for serological 
reactions frequently requires the use of large numbers. 
In cages where the antibody content of an immune 
serum 1s high, the conventional means of recording 
the titre may be misleading ; that 1s, the differance 
between a titre of 1: 10,240 and 1: 20,480 seamingly 
is greater than that between 1:40 and 1:80 but 
both represent only a single dilution step in the usual 
procedure and have the same degree of precision. 
Since serological procedures usually involve serial two- 
fold dilutions, the resulting titres are exponential 
funotions of 2. Consequently, we suggest the simple 
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recently been pub 
values is readily made from the relationship, 


logan = 3-822 login 


directly ag 1, 2, 8, 4... In a series in 
the initial dilution is other than 1:2, it is a simple 
matter to add to the subsequent 2 dilution series 
the log, of that initial dilution ; for example, in & 
dil series of 1:10, 1:20, 1:40, 1:80... 
1:10 x 2», the resulting log, values are 8:32, 4-32, 
5-32... 8-82 +n. 

Although titrations of antiserum still are commonly 
made by serial two-fold 
may be obtained by 


and Tamm’ using & fractional dilution procedure in 
gteps of 0-1 log,, unit, in which case the titres may 


` be expressed as common logarithms. 


Jous W. VENNES 
Russet, E. MaoDoONALD 
Pamir GERHABDT 


De + of Bacteriology, 
University of Michigan Medical Schoo 
Ann Arbor, Michigan. 
July 22. 
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Selectively Balanced Polymorphism et a 
Sex-linked Locus 
A grass selectively balanced polymorphiam 
dependent on & pair of autosomal genes (or chromo- 
somal ) is known to exist when the 
heterozygote is at a selective advantage with respect 


We must take account of the relative selective 
values of the different genotypes in both sexes. If 
there are two allelomorphs A and a at & given locus 
in the X-chromosome, there are two genotypes in 
the heterogametic sex (which we shall aasume to be 
male) one containing the gene A and the other a. 
Let the selective values of these two genotypes be in 


AL 
IHA 


equilibrium value of the gene ratio in the gametio 
output of females is then : 


only if Sas < 1 + dh and S44 « 1 — 4. 
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pa^ 1+ t4 — 24.944 


while in males it is: 


ORRE) 


Clearly, when i4 has any value other than unity, ib 
is neither necessary nor sufficient for the heterozygote 
to be at a selective advantage with respect to both 
Rege E ME ee eee 
morphiam may exist. Thus, for example, when 

£A = l-5, and S44 = 0-8, Sas — 1-1, there is & stable 

value for the gene ratio, bub when i4 = 
1-5 and S44 = Ses = 0-9, no equilibrium exista. 

Not only is heberoms in the homogametio sex 
neither necessary nor sufficient for the existenoe of a 
selectively balanced polymorphism at a sex-linked 
locus but also the occurrence of heterozygotes with a 
frequency in exoeas of that of homozygotes is nos 
necessarily an indication of the exisbenoe of heterosis 
at such a locus. As an example showing & marked 
exoeas of heterozygotes in the absence of heterosis, 
we may take the oase where t4 = 0, S44 = $ and 
Seo = 2; 04 per oent of adult females in such a 
population will have the genotype Aa when equili- 
brium is attained. 

Several examples of po at sex-linked 
looi are being investigated in Laboratory with 
the view of comparmg a range of observational data 
with the above resulta. 


J. H. Bexwwerr 


July 15. 
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Induction of Translocations in Mice 
by Triethylenemelamine 


Tun findings of Jackson and Bock! that triethyl- 
enemelamine causes male sterility in rata instigated 
an investigation into the possibility that this affect 
is ab least partially due to the production of dominant 
lethals through chromosome breakage. If this were 
true, one might expect to find that a proportion of 
the survivors carry translocations. In support of this 
idee is the work of Fahmy and Fahmy**® on Droso- 
phla, where it was shown that triekhylenemelamine 
induces & high frequency of translocations as well as 
dominant lethals. A search for translocations in the 
offspring of treated male mice was therefore started. 

Two groups of mice were treated, one group being 
composed of five males (Exp. 1) and the other group 
of sixteen males (Exp. 2). The method of treatment 
was the same in both cases: it consisted of two intra- 
peritoneal injections of solutions of triethylenemel- 
amine on two consecutive days. The solutions were 
made up with 0-9 per cent sodium chloride and the 
doses used were 0:8 mgm./kgm. in Exp. 1 and 
0-64 mgm./kgm. in Exp. 2. The Exp. 1 males 
were mated to unrelated females throughout the week 
following treatment, but litters were only produced to 
matings within the first two days. Such litters as 
were born ranged in size from one to four; oon- 
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sequently only twelve P, animals in all were produced 
and could be tested. These consisted of nine females 
and three males. In Exp. 2, the males were each 
placed with five unrelated females after treatment 
and allowed to mate at random. Litters were only 
produced to matings m the first five days after the 
second injection; thereafter no progeny were 
produced until the twelfth day. Seven males and 
two females from the early litters and also nine malea 
from the later litters were tested. 

Is has been shown that a proportion of the progeny 
of X-rrradiated male mice produce small litters when. 
mated to normal animals, and this defect re-oocours in 
about half their progeny. This condition has been 
called heritable semi-sterility** or heritable i 
sterility’. Snell’* has genetically proved that such 
animals are heterozygous for a reciprocal translocation, 
and this has been confirmed cytologioally by Koller®.19. 
In the present experimenta, suspected 
for a translocation were selected on the basis of litter 
size. The males were then tested oytologically by the 
method described by Bligynski!!5, where it can be 
seen that such tos ghow-nineteen. 
instead of twenty tetrads at diplotene, diakineeis, 
and metaphase of the firat meiotic division. Both the 
genetical and cytological methods for detecting 
tranalooetions give less conclusive results in females 
than in males; small littere may be due to physiol- 
ogical rather than. genetical causes, and good cytol- 
ogical pictures are much more difficult to obtain. 
Females suspected of being semi-sterile were therefore 
tested by their sons. A female which carries a 
translocation will transmit this property to abouts 
half her sons; these will be semi-sterile and oan be 
examined oytologioally for the presence of a trans- 
location. 

The following resulta were obtained. In Exp. 1, 
eight out of twelve F, animals were normal as judged 
by the size of their litters. These were discarded 
without further tests. Two females had small litters 
and were shown to carry & translocation by tests on 
their sons. A third female was suspected of being 
semi-sterile, for she produced only one litter of a single 
offspring which died ab an early age. Finally, one 
male was suspected of being completely sterile, for 
before suddenly dying of some unknown cause, he 
had access for two weeks to females which did 
not produce any litters afterwards. In Exp. 2, 
only one F, male was judged normal by the size of 
heterozygous for a translocation, and four (two by the 
same treated father) were completely sterile. Both 
females produced small litters, and the examination 
of their sons showed that they were heterorygous for 
& translocation. The nine males from the later 
litters all produced normal litters except one, which 
was completely sterile. This male had been sired by 
the same treated animal which produced two sterile 
sons in the early litters. Oytological examination of 
the sterile males showed that only one carried a 
translocation. In all these males, spermatogenesis 
proceeded to pachytene or metaphase of the first 
meiotic division, but anly one produced & very small 
number of spermatozoa, and these were grossly 
abnormal. Is seems that this type of complete 
sterility is caused, not by multiple translocations but 
by a breakdown of spermatogenesis which may or 
may not proceed far enough to produse abnormal 
sperm. The ultimate cause of this phenomenon may 
be a dominant mutation. 
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When the resulte of Expe. 1 and 2 are combined, 
there are six or possibly seven semi-sterile animals 
out of the twenty-one tested, that ia, 28-5 or 38-8 per 
cent. This is about the same of trans- 
locations as is produced by & dose of 600 r. K-rays. 
At equivalent doses, the number of completely sterile 
animale produced by  trieth scams 
higher than that peel by X-rays.  Ruseell* 
quotes a figure of 10 per cent dominant sterility for 
700 r. X-rays aa compared with 19 per cent produced 
by triethylenemelamine. The fact that a completely 
sterile F, animal, with similar defects in spermato- 
genesis, ooourred in a later litter, might seem to 
indicate another difference from irradiation, which 
rarely leads to the production of sterile ‘Sp&tpro- 
banden’. However, since the early sterile period after 
treatment with triethylenemelamine is probably a 
different phenomenon from the later one caused by 
X-rays, such a comparison may not be valid. 

Triethylenemelamine 18 & powerful chemical muts- 
gen for mice, much more powerful than nitrogen 
mustard?, which produced only a few translocations 
at doses which were toxic. It will be interest- 
ing to study the efficiency of triethylenemelamine in 

other types of genetical change. 

I would hko to thank Dr. O. Auerbach and Dr. 
B. M. Slizynaki for moet helpful advice and criticism, 
and also Prof. O. H. Waddington for laboratory 
facilities. I acknowledge a grant from the Agricul- 
tural Research Council. 
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Relation of Structure of 2,4-Dichloro- 
phenoxyacetate to its Mode of Action 
as an Auxin 

Heath and Clark! have proposed a possible 
mechanism for the mode of action of auxin which 
involves interference with metal ion metabolism. 
This conclusion was based on work involving the 
growth stimulation of wheat coleoptile sections. They 
found a particularly interesting relationship between 
many known chelators of various molecular structure 
and ther ability to act as growth substances. These 
workers extended their findings on this relationship 
of chelators and growth stimulation with root-growth 
experimenta’. 

Almost simulbaneously, Johnson and Oolmer*-* 
proposed a mode of action for the commonly used 
herbicide 2,4-di xyacetate to explain ite 
inhibition of the respiration of Asotobacter vinelandii. 
Their findings related the inhibitory action of 2,4- 
dichlorophenoxy&oetebe +o its ability to chelate or 
produce complex formation with magnesium, an 


NATURE 


8., Blixynaki, B. M., and Auerbach, O., J. Genet., &1, 


1865 


element well known for ite essential role in the 
activity of oellg*. 

The argument should be strengthened by the fact 
that both pairs of workera independently, and using 
two completely different approaches, arrived at the 
same conclusion. 

Plant physiologists and workers in chamical weed 
control have reported on many studies dealing with 
the specificity of the structure of 2,4-dichlorophenoxy- 
acetate and its related ands to their toxicity 
for plants. Since our work with 2,4-dichlorophenoxy- 
acetate related ita toxicity to its ability to deny 
magnesium to the cell, it was thought to be of interest 
to study the interaction of some related compounds 
on the magnesium content of the environment of the 
test bacterium. 

The organism used was A. vinelandé strain O. The 
nitrogen-free mineral salts solution of Burk* with 
1 per cent mannitol was the growth medium. The 
organisms were grown in 300 ml. of medium in a 
1,000 ml. flask on & rotary-type shaker at 30 C.° for 
16-18 hr. 

At the end of the growth period the calls were 

from the medium at 8,000 r.p.m. for 
10 min. a 4° C. The cells were washed and ceniri- 
fuged once with 10 ml amounts of 0-2 per cent 
potassium. chloride solution, pH 6:9. They were 

in 0-2 per cent potassium chloride and 
filtered through Reeve Angel filter paper No. 202, 
and were then adjusted to an optical density of 1-0 
with a B. and L. Speotronio 20 spectrophotometer at 
420 my. 

The usual Warburg procedures were employed’. 
Each flask had in the reaction chamber the following 
materials as final molar concenérations in & 
total volume of 2-5 ml : cells, 0-5 ml; phosphate 
buffer pH 6-9-7-0, 0:08 M ; magneaium sulphate, and 
the test unda as indicated. The mde-arms of 
the flasks had 0-1 ml. of & 0-1 M solution of mannitol 
which when tipped gave a final concentration of 
0-008 M. The centre well had 0-1 ml. of 10 per cant 
potassium hydroxide and a fluted filter paper strip. 
‘All veamels were made to volume with triple-distilled 
water. 

The gas phase was sir and the temperature waa 
81? C. a The vewsols were allowed to equilibrate for 
5 min. and then the subetrate was tipped in from the 
side-arms. uptake was measured for 60 min. 
The 2,4-dichlorophenoxyacetate used was obtained. 
from the Dow Chemical Co. and waa labelled ‘pure’. 
All the other compounds were purchased from the. 
Eastman Kodak Co. 

Table 1 shows that phenoxyacetate, lacking chlorine 
atoms, is much leas toxio to A. vinelandw than 
2,4-dichlo te. Phenylpropionate lack- 
ing both chlorme atoms and the oxygen of phenoxy- 
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acetate but having the same side-chain length also 
was leas toxic than 2,4-dichlorophenoxyacetate. The 
position of the chlorine atom on the ring structure of 
the test compound altered the toxicity of i$ as shown 
when the ortho or para configuration was used. It 
was only when 2,4-dichlorophenoxysacetate with ite 
specific configuration was used, however, that the 
concerning vity agree 
with those of Zimmerman and Hitcahoook!* in their 
work with higher planta. 

Table 1 also shows thst in all cases the inhibiting 
action of the test agente was abolished by the addition 
of low molar ratios of magnestum to the agente. 
These low retios are of particular interest in light of 
the findings of Boncin". In his testa with certain 
tetrac and Eschertohta coli a molar ratio of 
50,000 : 1 magnesium to the teet agent was needed 
to prevent inhibition. 

The work reported here with the synthetic suxin 
2,4-dichlorophenoxyacetate and ite relation to the 
essential elament magnesium. in the respiration of the 
test bacterium lends emphasis to the explanation of 
Heath and Olark that a possible mode of action of 
auxin is the chelation or complexation of metal ions. 

This work was made possible in part by & grant 
from the Southern Fellowships Fund to one of us 
(B. J.J.) 
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Starch-gel Electrophoresis of 
Animal Sera 

Usrsa a starch-gel electrophoresis technique’, 
Ashton! investigated the serum bridge ates patterns of 
the oow, dog, horse and pig. have been using 
this technique for studying vitamin Bj, binding by 
serum. proteins. For comparative purposes, we have 

also examined the sera of various animal species. 
PE wey bey obtained the starch-gel eloctro- 
phoresis patterns which are shown in Fig. 1. 

The differences between the species are well ulus- 
trated. In common with Ashton we have not 
actually identified the protein bands in different 
species. We have, however, run human and various 
animal sera concurrently on the same gel. A typical 
picture of such a gel with dog serum can be seen in 
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Fig. &. Results obtained with human and dog sera run side by 
side on the same gel. The human serum 1s the upper 
Fig. 2. This illustrates the fact that there is remark- 
ably little correspondence m the relative intensity of 
the various bands of the two species. Also, there is 
not always oo in position of the bands. 
In the human the most intensely staming narrow 
bands are the fast 2 (Fa), the beta and the 
slow alpha 2 (Sas). In the dog the only really 
intensely stamimg narrow bend appears just in front 
of a fainter band travelling with the same electro- 

phoretic mobility as human fast alpha 2. 


No. 4598 December 14, 1957 


Is will be seen that a number of the bands do 
correspond in position, and for the tme being for 
purposes of identification we propose to give similar 
designation as for the human to those bands with 
corresponding mobilities in animal sera. 

: . A. L, LATNNE 
AxGHL HABIB ZAXI 

Dept. of Pathology 

(Umvermty of Durham), 


1 Bmithes, O., Bioohem J., EL, 620 (1055) 
1 Ashton, G O, Weture, 179, 824 (1957) 


mical Localization of Acid 

in Trichonympha turkestanica 
Bernstein (Trichonymphina, 

Trichenymphidae] 


H. W. Dean and E. W. Dempsey? found prominent 
deposits of acid phosphatase in the Golgi region of 
the duodenal epithelium in the rat, mouse, deer 
mouse, hamster, cat and monkey. They also recorded 
the presence of well-defined concentrations of acid 
phosphatase in the Golgi zone of the uterine epithe- 
lium of the pregnant cat and sow. These two authors 
also observed granular deposits of the game enzyme 
in the Golgi region and in the apical cytoplasm of 
cells from the liver and kidney of sundry species. 

‘Bourne’ mentioned that the acid phosphatase of 
the intestinal mucosa occurs in the cytoplasm of the 
oells, particularly in the region occupied by the 
Golgi element. 

In his work on the togenesis of guinea pig, 
R. B. Sharma (unpublished work) pointed out that 
the acid phosphatase granules seem to follow, in a 
way, tbe fate of the Golgi apparatus. From the 
spermatogonia to the final formation of the sperm, 
the Golgi apparatus can be seen in the acid phos- 
phatase preparations by the phase-contrast micro- 
scope. In the spermatogonia, the negative image of 
the Golgi apparatus waa seen along tbe site of local- 
wation of the enzyme granules. Simularly, the nega- 
tive image of the Golgi apparatus waa visible in the 
spermatocytes and spermatids. He also added that 
the Golgi apparatus might secrete this enzyme, but 
he had no proof. 

In the present work, I was able to demonstrate 
tha’ the only organelle which shows any reaction to 
the acid phosphatase Gomori technique? in the 
protozoan Trichonympha turkestanica Bernstein 1s 
.the parabasal apparatus (Figs. 1 and 2). Trichonympha 
turkestanica Bernstein is a symbiotic rooflagellate 
living 1n the lumen of the hind gut of the termite 
Anacanthotermes ochraceus (Burm.). This protozoan 
has & characteristic parabasal apparatus in the form 
of about fifty regularly twisted cords that are 
relatively large. Each parabasal cord has a diameter 
of about 3 microns. Some of these cords may attain 
a length of about 100 microns. Pierre Grassé and 
Nina Oarasao‘ showed by electron microscope studies 
that the parabasal apparatus of zodflagellates 
(Trichonympha, Spirotrichonympha, Trimitus, Foanta, 
Joenia), the di mes of somatic and germinal 
ocells, and the Golgi ‘cords’ of secretory cells have the 
same composition and are strictly homologous 
elements. 

The protoroan under investigation, with its 
conspicuous and characteristic Golgi apparatus 
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Figu landi. Cytoohemical reaction of acid phosphatase (Goma '« 
turktstanion Dornatein 


TTUNONEM tad on The incubation 
period ıs 1 hr. in Fig. 1 and 18 hr. In Fig. 2 


(parabasal apparatus), is excellent material for 

showing the close relationship between the Golgi 

apparatus and the sites of localization of the acid 
tase enzyme. 

I thank Prof. J. Bronté Gatenby for suggesting and 
supervising this work. 
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Infection of Native Solanum Species by 
the Potato Blight Fungus 


Srxon the discovery of Phytophthora infestans 
(Mont.) de Bary on the New Zealand shrub Solanum 
aviculare Forst.1 in native bush near Auckland by 
Misa J. M. Dingley, many other infected planta of 
this species have been found in both the North and 
South Islands (Brien, R. M., personal communication). 

A sample of fungus from S. aviculare received in 
June 1956 was inoculated to leaves and tubers of a 
number of commercial potato varieties, to leaves of 
a series of differential hybrids, and to leaves of S. 
aviculare and the related species S. laciniatum Ait’ 
Susceptible varieties and the two native species were 
readily infected, but no hybrid carrying one or more 

-immunity genes was infected, suggesting the ce? 
of the common race O. Blight spores were from 
S. laciniatum and inoculated +o & further series of 
plants as above with the same result. 

In May 1957 blight races 0, 1, 4, 1-3, 2-4, were 
isolated from samples collected throughout New 
Zealand. Both species were susceptible to all races. 
In June 1957 blight was found on plante of S. lacinia- 
tum growing in the Lincoln township, and tests indicate 
the presence of race O. 

In the past, diseased tubers have been considered 
to be the sole means for carrying on the fungus from 
year to year. In New Zealand it would appear that 
these two shrubs could well act as overwintering 
hoste. Both species are common, S. avioulare mainly 
in the north and S. laotniatum in the south*. In view 
of the small foci needed to start an epidemic, and 
the distance spores can travel, even a small amount 
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of infection from this source could be important in 
: determining the first appearance of blight each year. 

hoste may occur algo in Australis, 
.for blight has been collected from the Australian 
species, S. simile Muell., i in the Dunedin 
Botanie Gardens by Dr. G. T. 8. Baylis of the Univer- 
x Otago (Brian, R. M., personal communication). 
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Water on by Submerged 
ves 


Drxon}* and van der Paauw*.* have both recorded 
the uptake of water by the cut ends of submerged 
shoots of land planta; bub there is divergence in 
their findings concerning the factors which affect the 
rate of Dixon found that factors which 
favoured rapid photosynthesis caused an increased 
rate of absorption. Van der Paauw found that in 
illuminated shoots the rate of water uptake was 
reduced +0 zero or that water was even exuded from 
the out end, but darkness favoured absorption. 
Other workers’ were unable to confirm Dixon's early 
results. 

Recent work in this laboratory, on aingle out leaves 
of. Bignonda grandiflora, indicates thas the pre-treat- 
ment of the material may have an important bearmg 
on iie subsequent experimental behaviour. In our 

the leaves were severed under water 
and the cut ends were always supplied with water. 
They were then held in & saturated and 
subjected to various periods of light and darkness. 
After this treatment they were immediately sub- 
merged in aerated, distilled water and strongly 
illuminated. Uptake of water by the cut ends was 
measured by means of a sensitive 

In one the leaves wore stored in the 
dark for 15 hr. and n was not observed 
during a subsequent period of 9 hr. under conditions 
of complete submergence and strong illumination. 
Similarly, absorption was nob observed when the 
above pre-treatment waa followed by 12 hr. illumina- 
tion and then by 3 hr. in the dark again. 

Absorption did occur, however, when the leaves 
were stored for 15 hr. in the dark and then illuminated 
for a further 12 hr. The total uptake of one leaf 
during a period of 380 min. was 20-5 mm.” and when 
the experiment was concluded absorption was still 
occurring at a rate of 2-4 mm." per hour. Under these 
conditions the magnitude of the force causing the 
water to enter is considerable. A single leaf raised a 
column of mercury +o a height of 40 mm. during a 
period of 490 min. 

Other experiments have been performed to deter- 
mine the effect of varying the environmental factors 
during the actual observation period. Leaves cut ab 
5.0 p.m. and stored in the dark for 15 hr., did not 
absorb when submerged afterwards in aerated, 
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distilled water and strongly illuminated, but did so 
when the carbon dioxide concentration of the Waser 
was raised. Bubbles of gas were rapidly evolved from 
the leaf, and starch accumulated. 

Leaves pre-treated in the dark for 15 hr. also 
absorbed when submerged in serated, distilled water 
in the dark, but the flow waa invariably reversed after 
about 20 min. During this time the intercellular 
spaces of about one-third of the leaf aree became 
injected with water. Oomplete injection occurred 
after a maximum period of 12 hr. submersion. Injoo- 
tion of the spaces has never been observed in sub- 
merged, illuminated leaves. 

The absorption of water by the cus ends of sub- 
merged, illuminated leaves can therefore be related 
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illuminated. The effect of the light pre-treatment on 
the water uptake disappears if followed by a 8-hr. 
period in the dark. Absorption does not ooour under 
the same conditions if the pre-treatment is carried 
out in & dark, saturated atmosphere, but does oocur 
if the carbon dioxide concentration of the water is 
raised. Under these latter conditions rapid photo- 


occurs. . 
It ws possible that these may explain in 
part the divergent results of the earher workers. 
Further experiments are now in progreas to try to 
elucidate the mechanism causing the absorption. 


T. R. Minsunn 
Dept. of Botany, 
Makerere College, 
Kampala, 

Uganda. Aug. 8. 
Den H He Soi Froe Roy.. Dublin Soa.. #8, No- ©. B5 (1038). 
* Dixon, Eia wi Sei. Proc. Roy. Dublin Soo., 898, 
' Pauw, ven der P. Rec, Tras. Dot. Nesri., 88. 192 (1035). 

ature, 106, 231 (1050). 


Responses of Cerianthus to Stimulation 


Tan neuromuscular activities of the Anthozoa have 
been studied extensively as examples of the working 
of the ‘elementary nervous sysiem'5*, Most of the 
information in this fleld comes from the sea anemones, 


facilitated responses in which single electrical stimuli 
are ineffective ; responses occur only to the second 
and subsequent stimuli of a series within a limited 
frequency -range’. f 

Such studies influence our ideas about the evolution 
of the nervous system, and it 1s important, therefore, 
to extend them to as many groupe of the Anthozoa 
as possible. In this connexion, the Ceriantharia are 
an obvious choice for investigation. They are a 
small and isolated order of tube-livmg anthozoans, 
fouhd in North Atlantic and Mediterranean coastal 
waters. The musculature of the cerianthids differs 
greatly from that of other Anthozoa. It consists in, 
the main of a thick and compact core of longitudinal 
muscle lying between the ectoderm and the meso- 
gla. The contractions of this muscle pull the 
animal beck into its tube by a series of sharp jerks 
whenever it is disturbed unduly by external stimuli. 
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This communication deecribea the resulte of some 
stimulation experiments on the species of Cerianthus 
found at Naples, O. membranaceus and C. viridis‘. 

In my experience individual Certanthus do nob 
readily give cloming responses to tactile stimuli. It 
is poamble to handle the animal, even to pick it up 
in its tube, flick ita tentacles or prod ib sharply with 
a glass rod, without eliciting the powerful withdrawal 
movement. In this respect, Oerianthus differs 

from anemones like Calliactis and Metridium 
which close down in response to quite gentle tactile 
stimulation. cui ne ete ooo ee ee 
electrical stimuli, i+ was surprising, therefore, to 
discover that the relatively insensitive Oertanthus 
always responds to any single supra-threahold 
stimulus, and shows no sign of facilitation in the 
response to a series of stimuli. Moreover, with the 
electrodes placed anywhere on the surface of the 
animal, even at the very tip of a single tentacle, one 
gete this powerful but apparently invariable with- 
drawal movement to the first and all subsequent 
stimuli a+ frequencies down to 0-25 sec. 

Fig. la shows the response to a single stimulus 
(condenser discharge) with the electrodes brought up 
to the tip of a single tentacle. Fig. 1b shows the 
response to five stimuli at a frequency of 0-85 seo. 
with the electrodes near the base. The tracings, 
taken with a spring lever, show a uniform rise in 
tension with each stimulus, and at the end of this 
series the shortening of the animal was virtually 
complete. Ib is noteworthy that the tension was 
maintained for some timo after the contraction and 
up io 1 min. almost no relaxation took place. The 
response follows the stimulus with a latent period of 
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. 0-05—0-10 sec. in different animals, and no marked 
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differences in latency were detected when the eleo- 
trodes were applied to various places on the surface 
of the animal. 

Both in responses to stimulation and in general 
behaviour, Cerianihws seems to be extraordinarily 
limited in its activities. No definite slow movements 
were recorded in animals attached to levers for several 
houra, and no slow movements were ever seen as 

le oo ta in the responses to elec- 
trical stimuli. Yet the animal is certainly sensitive 
to light and to various chemical and food stimuli, but 
the nature of she response to such stimuli remains 
to be analysed. 

These observations have @ bearing on certain 
blams. The neuro- 


typical of the Anthozoa. Yet the all-or-none response 
of Ocrianthus_to single stimuli would be moet unsuited 
to animals like Oalliactis and Metridium, the neuro- 


that situation. 

These results with Cerianihus make it clear thas, 
even in the Anthozoe, the ‘elementary nervous 
system’ has to supply a complete range of effector 

from slow to fast, from rhythmically active to 
quiescent, and ib must therefore display & correspond- 
ing range of nervous adaptations. The real value of 
the Anthozoa for studies in comparative neuro- 
physiology ia not that they are primitive in the phylo- 
genetic sense, bus that being mostly nan-locomotory, 
their simple activities may be analysed with a fair 
measure of completenome*, — . 

I wish to thank the Director and Staff of the 
Staxione Zoologica, Naples, for their help and hoe- 
pitality during my stay there, and the Council of 
the Society-for a grant from the Browne Fund, 
which made my visit possible. 


D. M. Rossa 


Zoology Department, 
University College, 
Gower Street, London, W.O.1. . 
July 24. 


MEER M on et ‘Tho MISERE Y; Maryous Been (J. B. Lippincott, 


1910). 
? Pantin, C. F. A., Proc. Hoy. Soo. B, 140, 147 (1958). 


* Pantin, O. F. A., J. Bap. Biol, 18, 119 (1935). 
“Torelli, B., Pubb. Stes. Kool. Napoli, 18, 1 (1933). 


Ocrianthus responds to a single condenser shock by 
& rapid contraction of tentacles and column. The 
response is symmetrical no matter where the shock 
is applied, from aboral end to tentacle tips, is propa- 
gated with a velocity of 1-2 m.geo., and is independent 
of the strength of the stimulus above threshold. The 
response is followed by an absolute refractory period 
of 60—70 msec. at 22-23? O. and a relative refractory 
period up to 200 msec. after the stimulus. For 
stimulation of either tentacles or column a threshold 
at twice the rheobase was obteined by discharge of 
& 0-05 uF. condenser through a total electrode-plus- 
preparation resistance of 3,000 ohms, thus giving a 
capacitance-resistance value of 0-15 msec. and 
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chronaxie of 0:05 msec. Non-polarizable zino-sul- 
phate-zinc-agar glass tube electrodes of 0:5 mm. 
orifice diameter were used. With the same apparatus 
the chronaxie of the column through-conducting 
system of Naples specimens of Calliaotis was 1-0 msec. 
Hill’s! equation for the excitation of nerve fits the 
strength-duration curve for Calliactis bus does not 
approximate closely to that for Cerianthus. Complete 
curves of the strength-duration relation and the 
relative refractory period will be published elsewhere. 

For & maximally facilitated contraction, the opti- 
mum interval between two effective shocks ia 90— 
100 msec., and no facilitation is detectable with 
intervals greater than 1 sec. Except for the much 
shorter chronaxie, the excitable properties of the 
Ceriontus through-conducting system are therefore 
similar to those cf the mesenteric system of Caliiaciis?, 
but in Oerianthus there is as yet no evidence of 
co-ordination by nerves. The physiological obeerva- 
tians indicate a nerve net of fibres with rapid 
conduction and short chronaxie, the histological 
picture does not fulfil these expectations. Ganglion 
cells and a nerve net of the usual type are reported 
to be absent in the expected positions’. In these 
circumstances the facilitation of contraction cannot 
be sssumed to be neuromuscular. Tho relevant 
muscle fibres of tentacles and column are ectodermal. 

A characteristic feature of Cerianthus is explained 
by the short chronaxie. The animal is remarkably 
tolerant to mechanical stimulation and rough hand- 
ling. Histological studies show a great density of 
superficial pri sense cells, an anatomical picture 
which looks as if ıt would be very sensitive. The 
short chronaxie of the dheugh sondasting system 
means that local excitation of it, such as electrotonic 
changes, decays very rapidly. Therefore the input 
ur ape cree Galla Vo she EhcOUER conduc ng syntam 

a differentiating filter with a short time-constant 
and high signal-to-noise ratio. It could allow only 
excitation of high frequency or from many sense cells 
in synchrony to peas. This is & crucial point for the 
natural excitation of the through-conducting system, 
caa is thereby isolated from insigniflcant stimula- 

on. 

In addition to the rapid symmetrical response of 
the through-conducting system there is another set 
of co-ordinated slower responses of tentacles, diak 
and oolumn which may be elicited by light, gravity, 
mechanical, chemical or sub-threahold electrical 
stimulation without causing an accompanying quick 
contraction. Electrical stimulation may arouse ar 
faster and slower contractions sim 
mechanically stimulated tentacle contracte and 
towards the mouth, and eee stronger mechanical 
stimulation the neighbourmg tentacles bend towards 
the mouth while the edge of the disk is raised. A 
slow bending of the column is produced by touch, by 
& series of sub-threshold shooks or by illumination. 
The time-scale of these slower responses is such that 
contractions may take 5 min., and relaxations are 
~ usually complete in 15-30 min. An animal resting 
in. a glass tube makes continual local movements, 
particularly of the column end. A strip of column 
muscle left on the kymograph shows irregular slow 
movements for many hours, probably in peri stimu- 
lated by the fixing pins. Following a quick twitch, 
a slower contraction may appear as & delay of the 
relaxation, which can then 15-80 min., 
whereas a normal quick twitch has relaxed after 
2 min. under a load of about 10 gm. The slower 
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components of contractions are propagated along the 
muscle strip but leas readily around the oolumn. 
Two longitudinal strips, connected by & transverse 
bridge, give similar quick twitches but only the 
stimulated strip also gives the slower 

The quick response to a single shook is clearly 
co-ordinated by a single all-or-nothing impulse 
which spreads over the whole ectoderm. Therefore 
any series of such impulses must be followed by a - 
quick contraction. Therefore excitation which 
co-ordinates other activities cannot be transmitted 
by impulses m the same pathway. Previous his- 
tological work* and new methylene blue preparations 
as yet show the existence of only primary sensory 
cells, but no cell bodies or fibres of co-ordination 
neurones. A plexus of very thin fibres within the 
ectodermal layer has been described, but Torelli’ 
does not consider these to be nervous elements. 

If this histological picture be accepted, Ceriantius 
must have the simplest metazoan contrac- 
tion mechanism, with two types of trangmiseion and 
the muscle as the only component. But a preferable 
conclusion is that the exact locations of the co-ordina- 
tion pathways remam obscure. Physiological proper- 
ties so far available are alone not sufficient to allow 
& decision as to the presence or absence of & nerve net. 


G. A. Horne: 


Getty Marine Laboratory, 
St. Andrews. 
1 Hill, A. V., Proe. Roy. Soe., B, 119, $06 (1936). 
! Pantin, C. F. À., J. Bep. Did., 18, 119 (1085). 
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^ Torelli, B , Pabbi. Stat. Fool. Nap., 38, 141 (1062) 


A Growth Inhibitor of L. bulgaricus 09 

WHILE assaymg skim-milk powder samples for 
orotic acid using L. bulgarious 09, by the method of 
Wright ei al.1, the presence of a substance inhibitory 
to the growth of this organism was detected in 
samples which had been stored at 60°C. for gir 
months. 

This inhibitor was also formed when akim-milk 
powder was heated at 100? O. for 5 br. or autoclaved 
at 15 Ib. pressure for 30 min. Further, autoclaving 
ee ee casein, edestin, 
fibrin, hemoglobin, or with tryptone or with any of 
the following amino-acids, leucine, tseleucine, valine, 
methionme and glycine, led to the formation of the 
inhibitor. Concentrates of the inhibitor have been 
prepared from samples of skim-muk stored 
at 60° C. for mx months, by extraction with acetate 
buffer at pH 4-6, followed by extraction with 
ether and from autoclaved mixtures of casein and 
lactose by extraction with benzene. The growth- 
inhibitory activity of these preparations for L. 
bulgartous 09 was determined, and they were found 
to cause complete inhibition of growth at levels 
between 200 and 400y per ml. of medium. 

This growth inhibitor was soluble in water and in 
a number of solvente such as ether, benzene, alcohol 
and butanol. It was adsorbed on charcoal at pH 4-6. 
Hydrolyuis with acid or alkali was found to mactivate 
it. By employing. the &soending-paper chromato- 
graphic technique, using Whatman No. 1 filter paper 
and the solvent system butanol/acetic acid/water 
(4: 1:5), it was found that the inhibitor concentrate 
gave a spot (Ry = 0-89) which answered the benzidine 
teat for reducing substances and the Rydon and 
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Smith test’ for peptides but was- negative to nin- 
hydrm. However, when the mhibitor concentrate 
was hydrolysed with 2 N hydrochloric acid at 100° O. 
for 20 hr. and chromatographed similarly, 4-5 nin- 
hydrin-positive spota were obtamed, depending upon 
the source from which the inhibitor had been 
extracted. 

These properties, together with the fact that the 
inhibitor is formed on autoclaving lactose with a 
number of proteins, tryptone and amino-acids, 
indicate that-it is peptide in nature. 

Further studies on the exact composition of this 
inhibitor and its mode of action are in progress and 
will be reported elsewhere. 
` We are indebted to Dr. L. D. Wright, Cornell 
University, for the culture of L. bulgaricus 00 and to 
the Madras State Research Committee for financial 
assistance during the course of this study. 


L. VISWANATHAN 
P. 8. NaRa 


University Biochemical Laboratory, 
Madras 25. 
lw $, L. D. s , D. &, Huff, J. 
o H. ee. Bo eo. Ro Mai. A sor dos): 


1 Rydon, H. N., and Smith, P. G. W., Nature, 188, 022 (1962). 
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Pigments and Pterins In the Skin of the 
Green Mamba, Dendroaspis viridis 


Ir has previously been reported that the skins of 
ihe green snakes Philothamnus semivartegaius and 
Dispholidus typus contain riboflavin, tsoxanthopterin 
and 2-amino-4-hydro -carboxylic acid. 
D. typus also contains 2-amino-4-hydroxypteridine* 
and an unknown yellow pigment. 

After this investigation had been completed, a 
single male specimen of the green mambe, Dendroaspis 
viridis, became available to us. The anterior and 
middle portions were leaf green, and the posterior 
portion dull yellow. 

The animal was skinned and the akin cut into the 
green and yellow portions. 

The yellow akin was extracted with 50 ml. 
dE ee im dis datkc 
until the extract was oolourleas. The combined 
extracts were evaporated to dryness, the residue 
dissolved in 50 ml. of N/4 aqueous ammonia and the 
solution filtered from insoluble material. Analysis of 
this solution by paper chromatography showed the 
presence of a yellow non-fluorescent pigment; and, 
on viewing in 865 my light, an additional yellow 
fluorescent substance, & purple fluorescent substance, 
a bright blue fluorescent substance and a blue 
fluorescent substance. 

The yellow fluorescent substance was identified. as 
riboflavin by its similar behaviour to an authentic 
sample in three solvent systems ; pyridine/propanol/ 
water (8: 1:1 by vol); tert-butanol/pyridine/water 
(50 : 15 : 85 by voL) ; and tert-butanol/pyridine/water 
(00 : 15 : 25 by voL). 

The purple fluorescent substance was identified as 
teoxanthopterin, the bright blue fluorescent substance 
as 2-amino-&-hydroxypteridine-G-oarboxylio acid, and 
the blue Sadressanh mibstatise ba Sacding Acbydrox 
pteridine. This was done by comparing their beha- 
viour with that of authentic in the three 
previous solvent systems and in butanol/acetic acid/ 
water (4: 1:5 by vol); 5 per cent aqueous acetic 
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acid (by vol); and 3 per cent aqueous ammonium 


The yellow non-ftuoreecent substance could not be 
identified. Its chromatographic behaviour in butanol/ 
acetic acid/water (4:1: 5 by vol.) waa similar to thas 
of the unknown yellow pigment in D. typus. 

The green portion of the skin was extracted with 
50 ml. portions of boiling 80 per cent aqueous ethanol 
until -the extract was colourless. The extracts were 
combined, and the presence of riboflavin and tso- 
xanthopterin was shown by peper chromatography, 
as before. No attempt was made to identify 2-amino- 
4-hydroxypteridine-6-carboxylio acid nor 2-amino-4- 
hydroxypteridine in the ethanolic extract. The 
yellow non-fluorescent substance was present. 

I am grateful to Mr. A.-H. Booth of the Zoology 
Department of this College for supplying the specimen 
of D. viridis ; and to the Chemical Society for a grant 
in aid of this investigation. 

i J. A. BLAR 
University College of Ghana, 
Achimota, Ghana, West Africa. 

1 Blair, J. A., and Graham, J., Biochem. J., B8, 256 (1954). 

* Blair, J. A., and Graham, J., Chem. and Ind., 1158 (1065). 


Onset and Cessation of Hibernation 
under Constant Temperature and Light 
in the Golden-mantled Ground Squirrel 

(Citellus lateralis) 


TowaRDS the end of the summer of 1955 we 
reoeived, through the kindnees of Dr. J. E. Moore 
(University of Alberta), a number of golden mantled 
ground squirrels (Ottellus lateralis). These animals 


by express. Our stock was further replenished in the 
same manner during the summer of 1956. 
One of the experiments we have undertaken 
eal DAE E i in & cold room with a 
of about 35° F. (mim., 80? F.; 
max, 42° F.) and leaving i thare indafinitaly. At 
the present time (July 1957) one animal has been 
there for nearly two years, and during this time has 
had ample bedding, food and water ad lib., and has 
been subject to an artificial 12-hr. day throughout. 
Or to put it another way, the animal has been 
removed from all known seasonal fluctuations in 
temperature, light and availability of food. Not- 
withstanding this, it seems remarkable that the 
squirrel has hibernated only at ‘the right time of year’, 
that is, autumn-—winter (October-May) and has been 
active nly at tho right time of yoar’, that is, spring— 


constant conditions for this length of time. However, 
from data on eight other animals (8 males, 5 females) 
which have been in our posseasion for the same length 
of time, but which have been subject to varying 
conditions of temperature, light, food and access to 
exercise wheels, all show a tendency to hibernate 
over the winter months and to be active in the summer 
months regardless of the temperature and the length 
of the artifleial day. During J denial 
of food, which is accompanied by & large drop in 
weight, will after several days force the animal to 
hibernate ; but it cannot survive this for long, whereas 
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during the normal winter hibernating period, prao- 
* tically no food is consumed for seven or eight months. 
' . Of thirteen additional animals which have been in 

our possession now for ten months, nine (4 males, 
5 females) have been kept in constant cold from 
October 1, 1956, to-the present (July 1957), and all 
but one of these hibernated over the winter months, 
and again with the exception of one, all became active 
in the spring. It should be noted here that & gradually 
decreasing length of the artificial day m the autumn, 
down to 7 br., did not induce hibernation earlier than 
those in 8 constant 12-hr. day. Furthermore, in 
March, prior to the animals becoming active, the 
length of the day in three cases was reduced to. 4 hr. 
and in two cases increased to 20 hr., but even this 
caused no significant difference ın tho time at which 
the. animals became active and continued in that 
state. It seems, however, that acoeas to an exercise 
wheel in the autumn tends to delay the onset of 
hibernation for abouts a month, bub once the animal 
enters hibernation it continues in this state until 
approximately the sanie time as those which are 
denied an exercise wheel. 

It 1s still conceivable that the organisms we bave 
studied have received clues concerning the seasons 
from some other variations such as noise level, from 
barometric pressure changes or from variations of 

. the water content of the air. None of these factors 
seems likely to us to be of appreciable significance 
however. Instead, it seams necessary to conclude 
that the species in question possesses some form of 
‘internal seasonal clock’ which determines the periods 
of hibernation and activity, and which is independent 
of the normal seasonal fluctuations of 
and light, and is not governed by &be food supply. 

The Columbian ground squirrel (Citellus colum- 
bienus) and the thirteen-lined ground squirrel 
(Citellus tridecomlmeaius) also seem to show the same 
type of phenomenon, though our regulte from these 
animals is as yeb rathor scanty. 

R This work is being supported by the National 
“Research Counc of Canada and through the Ontario 

Research Foundation. 

Ero T. PHNGELLMY 
Emxwwxeru O. Fenne 


Department of Zoology, 
University of Toronto. 


Susceptibility of the Hedgehog (Erinaceus 
europaeus) to Infection with Leptospira 
pomona 


Leptospira pomona is widely distributed in New 
Zealand, and outbreaks of leptospirosis among farm 
animals cause considerable economic loss to the 
livestock industry. While it is generally accepted 
that the domestic pig is the normal reservoir of 
infection ib is rarely possible to inoulpete the pig 
directly ın ovine outbreaks of leptospirosis, and many 
outbreaks also occur on dairy farms on which no 
pigs are kept. 

- — Ín view of its feeding habrte, the hedgehog, which 
was introduced into New Zeeland some sixty years 
ago and has now become extremely numerous in most 
-districts, suggested iwelf as a possible alternative 
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this laboratory since its isolation from an ovine 
outbreak of the disease in 1953. Every hedgehog 
contracted a clinical leptospirosis, and the disease 
appears to run e remarkably characteristic course in 
this species. 

Sinal: young and hal suena diadividuaió almas: 
invariably die with some or all of the signs of classical 
Weil's disease (l. icterohaemorrhagiae), that is, 
recurrent febrile peaks with sub-normal intermissions, 
icberus, meningitis, 'bubterfty lungs, and typical 
degenerative lesions in spleen, liver and kidneys. 
Those surviving long enough commence urinary 
excretion of the organisms around the 16th-18th day. 

Adults usualy survive the challenge infection but 
excrete the organisms m their urine over a period and 
develop high agglutination-lysis titres to L. pomona 
antigen. Pregnant females may abort. 

Guinee pigs inoculated with emulsified liver and . 
kidney substance obtained from infected hedgehogs 
at post mortem and also with the stomach content 
of aborted fostuses gave a typical response and the 
organisms were recovered from them. 

By the time these experiments were completed 
winter had set in and most hedgehogs were in hiberna- 
tion; but I have just examined two individuals 
found after & careful search on a dairy farm on which 
& severe outbreak of leptospirosis had recently 
occurred. Both these adult hedgehogs revealed 
typical leptospiral lesions on post-mortem examina- 
tion; the were present in the urine of one, 
and the blood serum of both had agglutination-lysis 
titres in exceas of 1/8,000 against L. pomona antigen. 

The hedgehog haa thus proved highly susoeptible 
to experimental infection with the strain of L. pomona 
used here and it has also been established that natural 
infection may occur in the field. As soon as these 
animals become active again in the coming spring it 
is intended to carry out & survey to determine the 
extent of natural infection. 

Hitherto the hedgehog has only found a very 
limited use as a laboratory animal in virology research, 
but in the light of the results here reported it may 
prove & useful tool in leptospiral research in general. 


W. MAURICE WEBSTER 
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The Sheep Lungworm Protostrongylus 
brevispiculum in Great Britain 


DuaxmwG the past year observations have been made 
to aaseas the seasonal pattern of lungworm infection 
in & flock of sheep grazing on the Wiltahire Downs. 
In the course of the examination of fecal samples 
from some of these animals first stage lungworm 
larvæ of an unusual type were encountered. A 
description of such larvæ could not be found in the 
literature. A search for the adulte was, therefore, 
made. This proved to be more complex than had 
been anticipated as a number of lungworm species 
new to us were found. One of these has been identified 
as Protosirongylus brevispioulum, and the present 
record is thought to be the first of the occurrence of 
this lungworm in sheep in Great Britain. 

The only records and descriptions of this lungworm 
are those of MikaNib!, who found specimens in sheep 
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Fig. 1. Lateral view of hind end of male Protostroagplus brevi- 
sploutim : E 


in Yugoalavia. He named the worm Protostrongylus 
ruptoapras (Gebauer, 1082) brevispiculum; this is 
amended to P. brevispiculum by Dougherty and 
Goble’ in their classification of the subfamily 
Protoetrongylinge. 

Mikačiðs original descriptions are somewhat in- 
complete, being based mainly on a detailed study 
of the hind end of the male worm, and it is-mainly 
from this description that our specimens have been 
identified as P. brevispioulun. 

The worms are similar in general appearance to 
Muellerius capillaris, being small and hair-like. An 
intact male measured 5 mm. long by 0-083 mm. 
wide. The bursa of the male is, however, of the typical 
protostrongylm type (Fig. 1). The dorsal ray is 
small and rounded, the externo-dorsals are elongate. 
The postero- and medio-laterala are fused along most 
of their length, while the antero-laterals are separated 
from them. The ventro and latero-ventral rays are 
united along the greater part of their length, forming 
a very distinctive conical base. The spicules, between 
110-1804 long, the crura of the gubernaculum 30-33 
long, and the telamon are all clearly visible. 

This worm is found within the lung tissues in lesions 
which on ial examination are identical with 
those resulting from infection with M. capillaris. In 
most of the lungs examined both species of lungworm 
were frequently recovered from one and the same 
lesion. Although only a limited number of lungs 
have been examined and as yet there are sufficient 
data to assess the incidence of this lungworm in the 
flock, the indications are that it is by no means rare. 


J. H. Rose 
J. F. Miogmn 
Ministry of Agriculture, Fisheries and Food, 
Veterinary Laboratory, 
Weybridge. 


Ministry of Supply, 
Porton Down, 
Balisbury. 
1 kaid, D., Vet. Arkia., 9, 126 (19390) ; 18, 86 (1940). 
! Dougherty, B. O., and Goble, F. O., J. Parasit., 38, 7 (1946). 
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Detection of the Substrate of Enzymic 
Browning in Cacao by a Post-chromato- 


graphic Enzymatíc Technique 


Tae polyphenols of the cacao bean have been 
described by Forsyth?, who has demonstrated the 
presence of four catechins, three leucocyanidins and 
two anthocyanins. It is evident from his observations 
and my own (unpublished) that other phenolic 
materials remain to be identified. 

In view of the importance of enzymic browning in 
the comniercial drying of cacao, experiments have 
been undertaken to determine the relative importance 
of the polyphenols of the bean in the browning 
process. To this end, a post-chromatographic 
enzymatic technique was developed which was 
designed not only to assess the contribution of each 
of the known polyphenols to the browning process 
but also to detect the of any hitherto 
undetected phenolic compounds, which might give 
rise to browning under the influence of polyphenol 
oxidase. 

Freshly harvested cacao beans were macerated in 
methanol in & Warmg blendor for three minutes. 
The ion was then filtered and the residue 
exhaustively washed with methanol until the washings 
were colourless and no longer reacted with a 1 per 
cent solution of ferric chloride. The residue was 
white in colour, and although it exhbited a high 
polyphenol oxidase activity in aqueous solution on the 
addition of substrate no i of the aqueous 
suspension occurred in the absence of added substrate. 
It was therefore concluded that all of the naturally 
occurring substrate of enzymic browning was removed 
from the residue of the bean by exhaustive methanolic 
washing. That a non-browning leucocyanidin 
material was however present in the residue was 
shown by the production of cyanidm on digestion of 
the residue with 2 N aqueous hydrochloric acid’. 

Methanolic extracta of both Forastero and Criollo 
type beans were then applied to & chromatogram, 
which was formed into a cylinder and developed with 
butanol-acetic acid-water (40:10:50) for 16 hr. 
The chromatogram was then dried at room tempera- 
ture and heavily sprayed with a filtered aqueous 
solution of the methanol-washed residue which had 
PRX ohana powes e an pupa nde 
activity. The .chromatogram, still cylindrical 
ium. Sua thee placed on e wits caus pletion over 
a shallow layer of water contained in a glass tank. 
The lid was sealed into position with lanolin and the 
tank incubated at 40°C. By means of this apparatus, 
it is poasible to maintain the chromatogram in & 
most and highly aerobio condition in a humid 
atmosphere and at the optimum temperature of the 
phenoloxidase for an indefinite period. Under these 
conditions the oxidative enzymic reactions go to 
completion and brown colorations develop on the 
chromatograms in the position of the original phenolic 
substrates. By comparison of such chromatograms 
with similar chromatograms sprayed with phenolic 
reagents, namely, ferric chloride/potassium ferri- 
cyanide® or diazotized p-nitro-aniline*, the iden- 
tifieation of the major polyphenols concerned in 
enzymic browning may be effected. 

Examination of the enzymatically treated chroma- 
tograme of extracta of Forastero and Criollo type 
beans indicated that in both cases the major substrate 
of enzymic browning was (—)-epi-catechin, & large 
and intense region of browning being found in a 


1374 


position corresponding to an Ep of 0-65. The 
formation of brown pigmentation oecurred only in 
traces elsewhere on these chromatograms, although 
the presence of large amounts of phenolic material 
of low Ry value was detected by the diaxotized 
p-nitro-anilme reagent on the control chromato- 
grams. Similar results were obtained when a 1 per 
cent aqueous hydrochlorio acid extract of the beans 
was examined by this technique. 

In a further series of experiments, in which bwo- 
dimensional chro developed first with 
water and secondly with butanol-acetio acid—water, 
were submitted to the enzymatic treatment, although 
essentially the same phenomens were observed, the 
greater degree of resolution of the polyphenols 
revealed slight browning in the position of the faster 
moving leucocyanidin (L, leucocyanidin of Forsyth, 
1955). Prolonged incubation did not result in any 
increase in the intensity of the spot, which remained 
weak. These observations indicate that the leuco- 
cyanidins are not an important substrate of browning 
in the cacao bean. 

The two anthocyanins, which appeared on the 

z as purple spots of Rp 0:38 
and 0-41, were observed on incubation of the 
enzymatically treated chromatograms to become 
slowly colourless and afterwards to give rise to 
faint brown colorations. 
^ Since it appeared possible that further phenolic 
material might be rendered susceptible to polyphenol 
oxidase action in the course of the commercial 
fermentation process, to which the beans are sub- 
jected prior to drying, methanolic extracts of fer- 
mented beans were prepared and exammed by the 
above technique. No additional substrates were, 
however, detected in fermented material and the only 
difference noted was a reduction in the amount of 
brown pigmentation in the epi-catechin position. 
This was however expected as Forsyth? has reported 
a loas of epi-catechin by exudation from tbe bean 
during fermentation. 

It would thus appear that in the cacao bean 
(—)-epi-catechin is the major substrate of poly- 
phenol oxidase and accordingly that the (—)-epi- 
catechin content of the cacao bean at the end of 
fermentation is & major factor in the subsequent 
enzymic browning of the bean. It is, moreover, 


of the catechins (Forsyth, 1955), contribute to a very 
limited extent to the enxymio browning of the bean, 
L. A. GarrrirTHB 


Wes xm Research Centre, 
Imperial College of Tropical Agriculture, 
Trinidad. 


! Forsyth, W. G. O., Biochem. J., Bl, 511 (1963); 68, 108 (1085) 
* Bate-Bamith, H. O., Chem. and Ind., 1457 (1964). 


* er KL, mam, E. 8., and Gardner, J. A. F., Nature, 170, 249 


Sporendonema 


My attention has been directed to & letter i 
in Nature of February 9, 1957, by F. O. Wood on 
in which it is stated that the fungus 
known to mushroom as ‘ted Geotrichum’ and 
‘lipstick mould’ is invariably referred to as Geotrichum 
sp. The letter proceeds to report its identification by 
Mason and Hughes ás Sporendonema purpurascens. 
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In fact this fungus was referred to in the report of 
the Mushroom Research Association, 1946—48, as 
‘Red Geotrichum’, and in tbe report for 1949 as 
Sporendonema sp. (Red Geotrichum), as a result of 
studies by my former colleagues in the Association, 
Dr. C. J. La Touche and Miss C. W. Duncan. 

The fungus is referred to as Sporendonema ap. 
(Red Geotrichum) in the 1950 and 1956 editions of 
"Mushroom Growing Today”, by F. O. Atkins, and 
also in the Ministry of Agriculture Bulletin 34, 
"Mushroom Growing". 


Ratcliffe Lodge, 
Bouth Luffenham, Oakham. 
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R. L. EDWARDS 


Galileo on the Ptolemaic and 
Copernican Systems 

Ix my review of the Salusbury translation of 
Galileo's ‘Dialogue’, revised by Giorgio de Santillana, 
in Nature of September 7, I wrote that this was 
the first modern edition of the work in the English 
language. M Po ee 

versity, Bethlehem, Pennsyivania, however, 
directed my attention to an earlier transla- 
tion, which was published in 1953+. I hasten to 
repair the injustice involuntarily done to the author 
of the latter work. 

Having been struck some two decades ago by the 
strange fact thab a work ranking so high among the 
classics of science was not available in English, 
Mr. Stilhnan Drake, of Puerto Rico, undertook the 
task of repairing this breach in the literature of the 
history of science and fulfilled it after ten years 
strenuous labour, during which time he became & 
possibly unparalleled connoisseur of Galileo’s life 
and work in general. He made his translation from 
the original text as published in Vol. 7 of the Edizione 
Nazionale, and, as & comparison will readily show, 
bestowed the utmost care on it. 

This does not mean that he felt obliged to give a 
strictly literal rendering of the text. He rightly 
believed that the translation should make as easy 
and fascmating reading +o & non-specialist of our 
times as the original must have made for cultivated 
and interested Italians of the seventeenth century. 


-In this, I believe, he succeeded remarkably well. 


His work will certainly contribute in making & moet 
important and influential classic aooeemible to the 
modern reader. 

The value of the translation is enhanced by giving 
(between. square brackets) the additions which 
Galileo made to the work after the firg& edition of 
1632. Itis a good thing also that his marginal notes, 
which often are omitted in modern editions, have 
been retained. 

Only one critical remark should be made. The 
title of the “Dialogue” is in this transla- 
tion in & convenient bus highly abbreviated form. 
No objection can be made +o this, but one regrets 
that the exact and complete rendering of ita wording 
is nowhere to be found. 

E. J. DIJK&rMEHUIS 


Wagnerlaan 27, Bilthoven, 
etherlands. 


The Ni 
1 “Qalileo Galilei, the Two Ohief World 
—Ptolemaic and Stillman 
Foreword by Albert Ninsiein. xxvii (University of 
California s and Los Angeles, 1963.) 
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x Just Published x 
THE EXPLORATION OF SPACE BY RADIO 


by 


A. C. B. Lorel 
O.B.E., F.R.S. 


Reader in Radio Astromomy, Professor of Radio Ast onomy, 
University of Manchester LI ty of Manchester 


Professor Lovell, Director of the Jodrell Bank Experimental Station, and his colleagues on tho 
Station, here describe some of the results and possibilities of the investigation of the universe by 
radio methods, Both authors were "in at the birth” of this new science and have led the field of 
rescarch and practical application ever since. 

Sree lOi. x 64 in. 220 pages 132 figures 30s met 


A TREATISE ON LIMNOLOGY 
Volume I—Geography, Physics, and Chemistry 
b 
G. Evelyn "Hutchinson 
Depa tment of Zoology, Yale Univesity 


The first of a two-volume work which, when finished, will give as complete an account as possible of 
the events characteristically occurring in lakes. Mese pea treatment of the subject provides 
an invaluable reference work not only for workers in ology, but for blologists, geologists and 


oceanographers. 
* A JOHN WILEY BOOK * , 
Sire 94:n. X 61A. 1029 pages 228 figures [ 56s. net 
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PRECISION INSTRUMENTS 


Direct Reading 
Wacelength Spectrometer 


for use In the visible spectrum and also, when 
required, in the ultra violet and Infra red. 
Reading in wavelengths directly. 


A camera attachment can be supplied giving the following 
length of spectrograms : 
With quartz prism, wavelength 10,000 A, to 2,200 A., 
0 mm. 


With glass prism, wavelength 10,000 A. to 3,600 A., 
125 mm. 
A large range of accessorres can be supplied with this spectro- 
meter, making It a really universal instrument, and our staff 
will at all times be pleased to recommend the equipment most 
likely to meet special requirements. . 


Hollingheam & Stanley Ltd. 


DEPT.N,7I HORNSEYRISE,LONDON,N.I9 
PHONE: ARCHWAY 2270 
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PUBLIC CONFIDENCE AND 


HE important thing for this country to-day is 

that people should come to realize first, that 
science is not latter-day witchcraft but simply & 
process of disciplined thought and experiment; and 
"geoond, that technology 1s neither a mystery nor 
beneath contempt bub simply the translation of 
knowledge into practical advantages in everyday 
- life." Those words from the conclusion of the Duke 
of Edinburgh’s speech on opening the new extensions 
of the Manchester College of Science and Technology 
on November 22 should be borne in mind in oon- 
sidering the recent accident at the Windscale 
factory of the Atomic Energy Authority. If Britam 
18 to enjoy the full advantages of the developments 
made possible by the work of her scientists and 
technologists, those developmenta must be broadly 
understood by the people at large, who must have a 
general appreciation of the price to be paid. 

It was argued quite reasonably by Mr. D. Renton, 
replying for the Minister of Power in the House of 
Commons on November 11, that if public confidence 
was shaken at all by what happened at Windscale, 
so far as Calder Hall and the Electricity Authority's 
nuclear power stations are concerned, confidence 
should be completely restored by what is set forth in 
the White Paper (see Nature, November 23, p. 1093) 
and by the Prime Minister’s statement of November 8. 
Nevertheless, the question of public confidence in 
regard to technological development generally is the 
over-riding issue raised by the whole incident, and it 
was well brought out in the debate in the House of 
Lords on November 21. Lord Lawson, on whose 
motion the debate was opened, commented on the 
sense of responsibilty which he observed in the whole 
bearmg of those who worked at Windscale, and said 
that work such as is bemg done at Windscale and 
Calder Hall could not cantinue in an aree where 
people harbour any feeling of grievance against those 
who are operating the factories concerned. 

Lord Lawson recognized that the three committees 
appomted to evaluate the technical observations 
derived from the accident and to recommend any 
necessary measures to remedy defects m organization 
—in relation to the operation of reactors in the Atomic 
Energy Authority’s Research Group, in the control 
of health and safety generally, or to the controlled 
release of Wigner energy in particular—are likely to 
lead to arrangements which will ensure that repetition 
of such an accident is improbable, and that the choice 
of Bir Alexander Fleck as chairman should guarantee 
that there is no undue delay. Nevertheless, he was 
somewhat critical of the Authority's safety organ- 
ization, though his mam point was that staff of 
the appropriate calibre and insight could do much to 
engender the general confidence which he streesed as 
so important. 

. It is here, of course, that security considerations 
make it difficult to remove all misgivings, as the 
publication of the full repors might have done. There 
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SCIENTIFIC DEVELOPMENT 


can be little doubt that the Prime Minister is right 
to withhold publication on security grounds, but the 
technical character of the report does not affect the 
consideration that secrecy is always & stumbling-blook 
to establishing public confidence and understanding. 
To ensure confidence, prudence requires that the 
limita of secrecy should be kept under continuous 
scrutiny and revised from time to tme. The fullest 
posaible publicity is the surest way of securing public 
understanding and goodwill in such enterprises, and 
public confidence rests rather on the positive achieve- 
menta of the scientists and technologists and others 
responsible than on negative measures or concepts. 
This much was implied in Viscount, Stonehaven’s 
view that wide publicity should be given to the fact 
that future nuclear power plants are being built on 
a totally different principle, and that this kind of 
accident could not occur in the closed cycle, carbon 
dioxide cooling system now being used. Lord Rea 
also urged that the Minister and the Government 
should take the public more into their confidence, 
while Lord Glyn, who referred to the utmost im- 
portance of a sense of proportion ın regard to the 
accident, said that the real danger is that it might 
affect public opinion throughout the country. It 
would be a disaster if people got the idea that there 
18 & danger wherever a new establishment is erected. 
It should be emphamszed that there is no reason for 
believing that the new establishments being set up 
by the Atomic Energy Authority, with outside 
organizations, are a source of danger to the public. 
The debate in the House of Lords went far to 
provide the reassurance which Lord Glyn suggested 
should be provided whenever this question is dius- 
cussed. Lord Glyn himself paid a &ribute to those 
who had carried out all this development without 
sorious accident, and Lord Mills amplified it; and 
both the Prime Minister and Mr. Gaitakell in the 
House of Commons gave generous acknowledgment 
to the courage, energy and resourcefulness of those 
at the installation after the accident, Mr. Macmillan 
agreeing with Mr. Woodburn that heroism on the 
part of some scientists had averted real disaster. 
Although the accident may have been due to human 
error, the vigour with which it was dealt with, and 
the standards of responsibility and the akill and 
Judgment which have made posible Britain's 
ambitious nuclear power programme, and enabled it 
to operate until the accident at Windscale without a 
single serious accident, constitute a firm basis for 
continuing public óonfldenoe. Even after this serious 
accident, the Atomic Energy Authority oen still gay 
that all this has been done without anyone being 
hurt, let alone killed, by radiation from one of ita 
plante. This beckground of swift progress, safety 
and success must not be forgotten, and it provides the 
right perspective when we are seeking to determino 
just where the fault lay, how it can be remedied and 
what can be learned from the acciderit. Nevertheless, 


1440 . 


the public may well ask whether the Authority may 
be too complacent in future about other unsuspected 
dangers as great and as insidious. 

Here the frankness of the White Paper is reassuring, 
though ib is still possible to wonder whether secrecy 
might have been relaxed a little further in the effort 
to dispel public anxiety. Lord Mills was no less 
frank in his reply to the debate on November 21, 
and although he added nothing technically sub- 
stantial to what was in the White Paper, he indicated 
that Sir Alexander Fleck’s three committees were 
“already at work. Hoe agreed to consider suggestions 
that more should be done to inform and advise the 
local population, bub pointed out that this was not 
overlooked by those in charge at Windsoale even at 
the height of the incident. The Atomic Energy 
Authority is not gatisfled, however,. that the arrange- 
ments for local liaison are entirely satisfactory, 
although relations between the Windsoale manage- 
ment and all local organisations in Cumberland are 
excellant. The Authority has now decided to put 
relations between all its works and local interests on 
.4 more comprehensive basis, and liaison committees 
are now being formed, on which the steps to be taken 
in an.emergency will be fully studied with all the local 
interests which might be concerned. 

' Lord Mills added that the Agricultural Research 
Council and the Ministry of Agriculture have been 
conducting very intensive research into the effect of 
radioactive fall-out on grass and crops, and he was 
sure that they will have full regard to points as to 
strontium-90 and marketing arrangements made by 
Lord Alexander of Hillsborough. Under the Atomic 
Energy Act, 1954, the Authority has an abeolute 
duty to ensure that no ionizing radiations from any- 
thing on any premises occupied by it causes any hurt 
to any person or any damage to any property, and 
it has announced that it will consider claims from 
persons who oan produce evidence that they have 
suffered harm. 

As Minister of Power, Lord Mills is closely oon- 
cerned that nothing should prejudice the continued 
success of the nuclear power programme of Britain ; 
but in conclusion he claimed that the debate had 
shown that confidence in the country’s nuclear future 
is fully justified. He repeated the conclusion of the 
White Paper that the accident at Windscale could 
not happen with the Calder Hall reactors, or with 
the reactors being built for the electricity authorities. 
He claimed that there is nothing in the Wmdscale 
accident which need make our policy for sitmg 
nuclear power stations more restrictive, and he 
repeated that proper arrangements for any emergency 
would be available for all such stations. The leasons 
to be learnt from the Windscale incident, he said, 
will be carefully applied to the nuclear power stations 
to be erected and operated by the Electricity 

Until Sir Alexander Fleck’s cammittees report, it is 
improbable that anything further can be added to 
the White Paper and what has already been said in 
Parliament. Meanwhile, however, three pointe 
already noted there should be kept in mind. First, 
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there 1s the desirability of keeping secrecy to a 
minimum. Secondly, a considered policy in relation 
to the siting of nuclear power planta and other 
nuclear energy establishments, particularly when a 
threat to Nature reserves, national parks or other 
amenities is involved, would go far to avert public 
suspicion and opposition. Neither Mr. Renton 
nor Lord Mills seemed sufficiently to appreciate the 
importance of this point, that no Authority ahould 
be judge in ite own interest, or the bearing of this 
principle on public confidence. Thirdly, the vital 
importance of staff of the highest calibre, not merely 
technically competent but also alive +o the human 
and other issues involved, cannot be over-emphasized. 
To obtain, and retain, such staff, it is easential not 
merely that conditions of service, including salaries, 
as Lord Rea emphasized, should be satisfactory, but 
also that the educational system should be providing 
& supply of technologists such as the Duke of Edin- 
burgh urged—well educated and not simply specialists 
—and that they ahould enjoy the respect and under- 
standing of the community ag & whole. 


VoL. 180 


PRE-FAMINE IRELAND 


Pre-Famine Ireland 
A Study in Historical Geography. By T. W. Freeman. 
Pp. vii+352. (Manchester: Manchester University 
Preas, 1957.) 35s. net. 

CH has been written by historians on the 

social and economic conditions in Ireland 
during the middle of the nineteenth century, when 
the disastrous famine of 1845—52 permanently changed 
the face of the countryside and started the decline in 
population which has continued to the present day. 
T. W. Freeman, however, 1s the first geographer to 
make a detailed study of the period, and in this book 
he gives a lively factual account of life and landscape 
in the country just before the onset of the famine. 
He is fortunate in having abundant material upon 
which to draw. 1842 saw the completion for Ireland 
of the first set of Ordnance Survey maps to cover 
any country on 4 scale of six inches to one mile; 
the population census of 1841 was the most reliable 
yet taken for the country and was much more than 
just a simple enumeration of people; while the 
reports of numerous commissions, notably that under 
the chairmanship of Lord Devon, gave sccurate and 
sympathetic reviews of social and agricultural con- 
dnions throughout the country. Mr. Freeman has 
handled this material with skill, and, where posce 
has plotted ‘his data to produce interesting dis 
tribution maps of such diverse matters as population 
density, house types and illiteracy. 

The book is divided into two sections. Part 1 deals 
systematically with population, emigration, agri- 
culture, trade, communications and social problems. 
The picture which emerges is & grim one. By 1841 
the population exceeded 8 million, and of these, 
three-quarters were tenant farmers attempting to 
gam a living from the land. Long-oontinued sub- 
division of the farms had reduced many of the 
holdings to such & size that they could no longer 
support a family, even taking into account the high 
yield of the potato, which was the basio item of dist. 
Many lived in extreme poverty, especially those who 
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were landless, for there was little prospect of employ- 
ment and the alternatives were starvation. or emigre- 
tion. Thousands of emigrants found their way into 


The chapter on agriculture in this section is 
with 


a full discussion on mineral resources and industry ; 
while the chapter on communications is a model of 


practically all the habitable part of the western 
seaboard had a density of population exceedmg 


little real significance. 

The arrangement of this book gives rise, inevitably, 
to some repetition, and & few of the maps have 
suffered. from over-reduction, but these are relatively 
minor points which do not obscure the fact that Mr. 
Freeman has made & substantial and lasting con- 
tribution to the historical geography of Ireland. 

J. P. HAUGRTON 


ECONOMICS AND COMMON 
SENSE 


Economic Analysis 
By Prof. 
York: John Wiley 
Chapman and Hall, Ltd., 1956.) 
PEE E. WHITTAKER starts his consideration 
from the choices before individuals, farmers, 
businesses, voluntary groups and organs of govern- 
ment. This enablea him to raise in his readers’ minds 
the economic which may legitimately be 
asked. He sets out the quantities by which decisions 
ahould be guided and only introduces, as the argument 
Ee why, for example, E LL pe 
oe , for a 
80 up while still a going concern ; and points out 
that a proper policy for conservation is not always 
preventing 
to provide for the 
sows his seed go thickly that the crop does not ripen 
(pp. 224 and 225) ; and the reviewer, for one, would 
have liked to learn more of the reasons why, on p. 195, 
to value at 80 dollars the 
exhilarating experience of watching “the telly” for a 


lost on readers not well 
and constitution of the United Btates of America nor 
familiar with the techniques of agriculture. Surely, 
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too, some more elegant way could have been found 


by altered production and market conditions” on 
p. 218 had he not already known about the enclosures 
of common land in England during the eighteenth 


oentury. 
An impressive maas of material is collected by 
departments of government in the United. States, by 
i stations, firms, universities and other 
research institutions. (The American economist is 
far better served in this than his British counterpart.) 


All these must be Bo 
Whittaker has inoluded in the bibliographies appended 
to his chapters. QGILBHET WALKER 


MIDDLE-EASTERN APHIDOIDEA 
The Aphidoldea of the Middle East 
n F. 3 Bodenheimer and E. Swiraki. Pp. iv 4-378. 
(Jerusalem : The Weizmann Science Preas of Israel, 


1057.) mp. 

iG poets ids as economic peste and 
to a considerable amount 

of research on thia-group in recent years and to & 

corresponding increase in the already large volume 

of aphid literature. This, however, is mostly in the 

form of specialist pepers in a variety of journals, and 


pap l ag tho Middle East, which 
f. Bodenheimer and Dr. Swiraki have produced, 
is therefore to be welcomed, particularly as the 
aphids of this area have never been studied inten- 


The authors state at the outset that their aims are 
to help the taxonomist and the agricultural entomo- 


- logist to identify & nids, and to suggest further lines 


ecology. The first half of the 
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‘logical studies, carried. out in Israel, Prof. Boden- 
heimer's team of workers have applied ‘methods 
worked out by European aphidologists, whose work 
is freely quoted: and discussed, and the chief intereat 
of the book lies in the new light it throws on 
the behaviour of aphids in an arid, subtropical 
climate. * 

Most- aphids are best suited to life in a tem- 
perate olimate, and in those that occur in the tropiog 
it is usual to find that the sexual phase of the life- 
cycle, with the laying of over-wintering diapause 
eggs, has been preesed. In order to survive, such 
perp toa species must have a continuous supply 
of suitable food. In arid zones such as Israel, nearly 
all suitable aphid host plants are dry and dead during 
the summer and autumn, and for long it was unknown 
how aphids, which regularly infest planta in the 
authors find that this is effected for the most part 
either by & few individuals which chance t find 
sheltered. conditions favourable to survival, or, in the 
case of root feeders, by refuge in ante' nests at con- 
siderable depths below the soil surface. In either 
case, the mortality of such species at the ongeb of the 
dry season is enormous. In some groups, however, 
notably the Fordinge, which migrate between 
Pistacta species and the roota of grasses, there is & 
true holocycle, complete with sexual and the 
laying of diapause eggs, which is adapted to with- 
stand conditions of this sort. The cycle lasts for two 
years, one of which is passed as dispause eggs. For 
the remainder, the developing colonies live either in 
enclosed leaf-galls, which offer protection against 
predators and prevent evaporation, besides providing 
suitable food at times when normal foliage does not, 
or below ground on gress roots. The critical change- 
over from primary to secondary host takes place in 
the sutumn, when the winged migranta leave the 
Pistacta galls and it their young on the soil or 
under stones, where remain quiegoent and unfed 
for some weeks until the grass seeds germinate wrth 
the coming of the first rains. 

The second half of the book camprises keys for the 
identifloation of Middle Eastern aphids and a sys- 
temario list of the two hundred es Bo far recorded 
from the region, with notes on synonymy, biblio- 
graphy, hoste, distribution and life-histories of each. 
The system of nomenclature follows that of Borner, 
and. is in line with that adopted by moet European 
aphidologiste. The keys appear to be soundly oon- 
structed, but are, of course, valid only for the lmuted 
number of species cover. It is unfortunate, 
though probably unavoidable, that in the Pem- 
phiginae and some of the Fordinae, the keys run 
down to genera but no further. A te key to 
thé galis of thass goodies, haweves maken good vhi 
defloiency to some extent. Tho section enda with a 
host plant list and a good bibliography. 

The book is rinted in good, clear type, but the 
paper does leas Justice to the illustrations, especi- 
ally those in half-tone. Some of the graphs and 
diagrams are insufficiently explained, and the index is 
confined to spooiflo names of aphids only, omitting 
references to subjects or authors t with in the text. 

Nevertheless, the authors succeed in achieving 
considerably more than their modest aims suggest, 
.and by presenting the resulta of original research 
together with a résumé of much recent work by 
“Etropean specialists, they make a contribution of 
' real value to entomology as a whole. 

oe s J. P. DONOASTHE 
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TRIBAL GOVERNMENT 


Government and Politics In Tribal Societies 
By Prof. I. Schapera. (Josiah Mason Leotures delivered 


at the University of Birmingham.) Pp. viii+288. 
(London : O. A. Watts and Oo., Ltd., 1956.) 21s. net. 


4 HE present volume, based on the Josiah Mason 
Lectures delivered by Prof..I. Schapera at the 
University of Birmingham in 1950, seta out to com- 
Des E acne! farms Gf govermmens thei hed 
veloped among the indigenous peoples of 
South Africa—the Bantu, Hottentote, Bergdama and 
Bushmen—in pre-colonial times. Each of these 
peoples had ita own distinctive mode of life, ranging 
from the food-gathering economy and nomadic 
existence of the Bushmen to that of the agricultural 
and more sedentary Bantu ; there were also mportant 
differences between the ‘communities’ in terms of 
population size and distribution as well as in forms of 
local grouping. However, Prof. Schapera finds a 
unit of comparison in the concept of the ‘political 
community’. The ‘political community’ is defmed 
by reference to exclusive rights to a given territory, 
the members sharing other rights and obligations that 
do not extend to outsiders; but the distinctive 
criterion is that the ‘pohtical community’ manages ita 
own affairs independently of external control. On 
this basis, the author has been able to examine 
for each of his major divisions in turn what leaders 
there are, the qualifications for and requirements of 
office, the activities and functions of the governors, 
their privileges and powers and the limitations on 
the exercise of these powers, and a number of other 
related questions. His summary of the data suggests, 
in a number of propositions, the relationship between 
forma of political behaviour and increasing social and 
economic differentiation. 

In the original lectures the illustrations were 
selected from a wide range of peoples in many 
different parte of the world. Here Prof. Schapera 
has chosen deliberately to confine himself to & more 
limited fleld—one, moreover, in which his authority 
is undisputed. This has enabled him to ‘bring together 
in a readily accessible and valuable form a rich array 
of ethnographical material on political organization. 
for the whole area. His emphasis on the m o6 
of historical factors, which arises di from 
his wide knowledge of the literature of the region, 
provides & valuable corrective to the more purely 
structural analyses of tribal government. 

But “Government and Politics in Tribal Societies” 
is not a mere compilation; ıb is an essay in the 
comperative method. Initaally, in outlning his own 
mode of a the writer argues that the concept 
of the ‘political community’ justifies him in treating 
as hike unta the Bergdama band and the Sotho 
‘nation’, despite their great differance in sire, terri- 
torial extent, social composition and complexity of 
organization. Thus by contrasting Bushman hunters 
and collectors with Bantu pastoralists he is able to 
deduce some of the ‘apparent trends’ in tribal govern- 
ment. For example, as one moves from one extreme 
of the continuum to the other, the community tends 
to become much larger and more heterogeneous ; the 
functions of the government become more numerous 
and varied, and specifloally ‘political’ institutions 
develop. This in turn is associated with greater 
specialization, and the emergence of a hierarchy of 
authorities, often on & regional basis, and so on. These 
conclusions are valuable and interesting in themselves, 
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but they also point out some of the lmitations of the 
method Prof. Schapera has followed in the present 
volume. Since the conclusions that emerge from his 
n are couched in terms of a theory of 
‘development’, it would seem that the unita of oom- 
parison do not in fact bel to the same order of 
` mooial organization. i 
areas of social life into which one must inquire 
in studying political organisation. It is to be hoped. 
that be will follow this with & comparative study 
of the Southern Bantu alone, to whom the bulk of 
the material presented is in fact devoted, where one 
is dealing with unite of the same order of socal 
organization. A. L. Eermr« 


TRAVELS IN SOUTH AMERICA 


Highway of the Sun 
By Victor W. von Hagen. Pp. 264+21 plates. 
(London: Victor Golano, Ltd., 1956.) 18s. net. 


By Dr. Frans Caspar. (Translated by Eric North- 
cott.) Pp. viii+224+16 plates. (London: G. Bell 
and Bons, Ltd., 1956.) 18s. 6d. net. 


HESE two books have one characteristic in 

common, namely, that both are popular 
accounts of their authors’ travels in South America, 
but that they do not set out to describe any scientific 
discoveries their expeditions may have made. 

Mr. von Hagen's object was to follow and record 
the Inca roads in Peru. The general lines of the road 
system were already known, but the expedition has 
doubtleas filled in details, verified the physical 
"remains of the roads and plotted them on maps. 
They tested the pace of local relay runners st -an 
altrtude of about 14,000 ft., fmdmg that r would 
have been possible, as the chroniclers said, to cover 
the distance from Cuzco to Quito in twenty-four 
hours, and this is perhaps the most interestmg piece 
of information in the book. For part of the journey 
on the coast there were archmologista in the A 
but their chief conoern was nob with the and 
their results are for publication elsewhere. Had they 
been consulted they could have saved the author 
from publishing & picture of a tapestry of much later 
date as a: mummy wrapping from Paracas Cavernas 
(p. 192), and a double whistling jar of Coast Inca type 
as Mochica, which is muck o (p. 224). 

No one will claim that travel off the beaten track 
in Peru is comfortable, and the discomforts and 
dangers of the journey lose nothing in the telling. 
The expedition had one eye on the New York Times, 
to which it sent frequent cables, and the style in 
which the book is written is sufficiently indicated by 
the sub-title, which describes the roads as “fabulous 
high-roads’’. 

Dr. Caspar, who was returning from Bolivia to 
Europe, wished to visit and study some forest Indians 
who not been changed by acculturation. He 
succeeded in joining & small group of about two 
hundred people in the Brazilian forests, who called 
themselves Tupari, although they turned out to be 
an agglomeration of the remnants of various tribes. 
He lived among them for about six months, gamed 
their confidence, worked and hunted with them, and 
took part in some of their ceremonies; in fact, he 
seams to have done almost ing except respond 
to the advances of the wife they offered to him. The 
story is told in a straightforward and interesting 


Prof. pera indicates the. 
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manner, and ib gives a good general idea of the way 
the Indians lived. It mentions some of the clues 
which the author obtained about their beliefs. The 
book does not give any details about how they built 
their houses or made their pots, the material of ther 
arrowheads, the form of their stone tools or the 
exact nature of their musical instruments. There 1s 
no map, apart from a sketch map of a small area 
which serves no useful purpose, and there is no 
index. The author made extensive ethnological 
collections and could doubtleas publish details about 
them elsewhere, but so far as I am aware he has 
done little in this way. 

There is a sad ibe Gece ine Ner om 
sequent visit six years later, in 1955. -thirds o 
the group had died of meealee, caught from rubber 
gatherers. ‘The remainder had adopted European 
dress, and fallen, as the author says, victims to 
civilization. G. H. 8. BUBHNELL 


TRANSMISSION-LINE THEORY 


Transmisslon-Line Theory 
By Prof. Ronald W. P. King. Pp. xu+609. (London: 
MoGraw-Hill Publishing Company, Ltd., 1955.) 905. 
"Tu D a sedo equi 
comprehensive treatment of the radio-frequency 
tranamission line which has been published. The 
basic theoretical treatment is applicable to all 
frequencies, of course, but affecta which are negligible 
except at high redio-frequencies are dealt with at 
length 


The first chapter deals with the infinitely long line 
by both the- distributed-cirout and the electro- 
magnetio-fleld methods and discusses thoroughly the 
limitations of the former. Parallel-wire lines (two, 
three or four wires, screened or unscreened), coaxial 
lines and strip linos are all discussed. 

The terminated line 1s then treated, including the 
conducting pistons and disks used as terminations at 
very high cies. A consideration of the 
impedance and admittance of lines follows, cluding 
stub and other methods of modifying impedances, 
balanced to unbalanced transformations and hybnd 
junctions. Matrix methods of solution are used here. 
It seems & pity that anyone, having thought out an 
elegant t for dealing with balanced to 
unbalanced linea (p. 207), should call it an ‘imbalance 
squelcher’, but for this Prof. King cannot be held 
responsible. 

The distribution of current and voltage a line, 
the measurement of standing-wave ratio and Q-factor 
from the current distribution, are topics which are 
thoroughly discussed. Many different forms of 
discontinuity are treated. 

This book would overwhelm any reader who was 
just commencing the study of lines, because the 
author insists on & rigorous treatment, without 
introducing approximations until a late stage 1n the 
discussion. It should, however, prove & usefal and 
stimulating book for any reader who has already a 
fairly good knowledge of the subject, and ıb will 
also be very useful to the radio engineer who needs 
the theoretical treatment of some specific line problem 
such aa, for example, the effect of a bend in a parallel- 

The book is well produced, the mathematics being 
well set out and the numerous gra and diagrams 
adequate in size. Rationalized B. units are 
used. g O. R. STONER 
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NATURAL GAS IN SCOTLAND 
By T. S. RICKETTS and D. C. ELGIN 


Chlef Engineer 


Nee gas ia now being used for town gas 

supply in the Midlothian town of Musselburgh 

and ab several smaller places nearby, including 

Cockenzie, Port Seton, and Tranent., 

This is the first example in Great Britain of natural 

gee A PERG SliNi ibuted for use as a commercial 
el. 

The natural gas occurs ın an anticline centred on 
a crest of agricultural land about 550 ft. above see- 
level close to the small village of Cousland ; Cousland 
is approximately four miles south-east of M: 
and three miles east of Dalkeith. The existence of 
the anticline was discovered by the former D’Arcy 
Exploration Co., Ltd. (now known as B.P. Explore- 
tion Oompany, Ltd.), in 1938, and most of the present 
knowledge of its extent and character has been 
obtained from two major boreholes, one sunk in the 
immediate pre-War period as part of an oil explora- 
tion, and the other sunk in 1954 as part of the 
nation-wide search for natural gas sponsored by the 
Ges Council. The anticline is thought to run in an 
east-west direction and the natural gas occurs in 
porous calciferous sandstone series at two main levels, 
1,582-1,632 ft. and 1,720-1,735 ft. (depths measured 
at the site of the original deep bore). Smaller shows 
of gas have been discovered in deeper strate, for 
example, at 1,760-1,808 ft., and very small traces of 
oul have been detected in several of the oil-shale 
strate located by the drillings. 

The calciferous sandstone in which the gas is 
trapped has an average porosity of 15 cent; it 
occurs in the form of a dome which is by water 
at a depth of about 1,700 ft. The mean diameter of 
the gas- sandstones above water-level is 
estimated to be about 2,500 ft.; the pores in the 
gas-bearing sandstone above water-level contain, on 
the average, about 40 per cent of moisture and about 
60 per cent of gas. The sandstone is covered by a 
continuous upper layer of i ious rook which has 
prevented the natural gas escaping from the 
&niicline by diffusion upwards and has thus preserved 
the deposit. The gas is contamed in the sandstone 
layers at & preesure of 620 Ib./gq. in. (gauge pressure). 
Although testa were carried out to ascertain the 
potential gas produoction-rates from the sandstone 
strata at various levels, it was found that only those 
series at levels higher than 1,700 ft. could yield gas 
without giving rise to difficulties due to water pro- 
duction. The productive well at Cousland is therefore 
blocked by a cement plug at 1,668 ft. and the concrete 
lining 18 pierced at levels corresponding to the sand- 
stone strata at 1,582-1,682 ft.; the piercing was 
carried out by means of shaped explosive charges 
whioh, under the conditions prevailing at Cousland, 
give & more positive and controlled connexion 
between the productive strata and the well than 
could have been obtained using copper shot. 

The gas reserves which are now in communication 
with the productive well at Cousland have been sub- 
jected to gas production testa at rates up to the 
equivalent of four million cubio feet a day. Durmg 
these testa the ‘draw’ of gas from the strata ab high 


Technical Officer 


The Scottish Gas Board 


offtake rates resulted in the redustion of well-bottom 
reasures down to 415 Ib./aq. in. It is of great interest, 
owever, that at the conclusion of the test runs at 
high rates of flow, the gas preasure within the well 
returned to within 20 Ib./sq. in. of the normal standing 
pressure over a period of ten minutes following dis- 
contmustion of gas production ; the final standing 
pressure was regained within one hour. 
Although this rapid and invariable recovery of gas 
pressure supporte the belief that substantial quan- 
tities of natural gas may be trapped within the 
sandstone strata whioh are in communication with 
the Cousland anticline, it has not yet been found 
possible to obtain an accurate estimate of the total 
magnitude of the gas reserve. The disturbed nature 
of the geological structure and the conflicting local 
evidence have made it difficult to arrive at a firm 
figure, and estimates have varied from 200 million 
to 8,000 million cubio feet of gas. I+ is now believed 
, however, that at least 1,000 million cubic 
feet are likely to be available from the borehole which 
is now in operation. The gas obtained from this 
borehole has a calorific value of between 930 and 
960 British Thermal Unite per cubic foot. Ib is 
principally methane, but in addition to about 90 
cent of this gas there are small quantities of 
paraffinic hydrocarbon gases, m particular, about 
3 per cent of ethane and about 1 per cant of propane ; 
the remainmg 6 per cent is mainly nitrogen with 
small traces of other inert gases. The natural gas is 
entirely free of sulphur. 

In view of the great importance placed at national 
level on saving coal by utilizing every other possible 
indigenous source of fuel, the Scottish Ges Board 
worked out a scheme for utilizing the Cousland 
natural gas reserve, and this scheme was brought 
mto full operation when Sir Harold Smith, chairman 
of the Gas Council, opened the principal valve ofi the 
Cousland well-head on October 28. 

The well which was thus brought into production 
comprises a tubular steel outer casing with an outaide 
diameter of 81 in. The casing surrounds a 2-in. 
diameter central tube which acts as the main gas 
uptake. The annular space between the central tube 
and the casing extends down to the bottom of the 
well and the static gas pressure within ıb reflecta 
preasure conditions in the lower gas-bearing strata. 
In order to give full and precise control of the well, 
the 2-in. diameter central pipe is fitted with an 
arrangement of valves known, in &ooordanoe with 
oil-field practice, as a ‘Ohristmas tree’. The ‘Christ- 
mas tree’ is surmounted by a preasure gauge which 
enables a careful watch to be kept on well-head 
conditions. There are two main branches fram the 
2-in. diameter central tube ab the well-head, each 
controlled by an independent valve. One of these 
branches, known as the ‘burning line’, is of a tem- 
porary nature and is used for carrying out special pro- 
duction testa on the well; the gas produced during 
such trials is burned in the form of a flare. The other 
branch is the main gas supply line. This conveys gas 
at well-head pressure to a cylindrical water-separator 
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designed to remove mist or dropleta which might be 
evolved under abnormal conditions. The gas line 
then enters a small building housing a series of three 
preasure regulators which enable the preasure of the 
gas to be reduced in three convenient stagea, from 
more than 800 Ib./sq. in. to about 3 lb./sq. in. This 
fairly rapid reduction in gas preasure is accompanied 
by sudden cooling of the gas, and the staging of the 
pressure reduction through the three regulators has 
to be balanced very carefully to avoid blockage of 
the system by the separation of frozen solids from 
the gas stream; these solida may be in the form of 
ice due to the freezing of condensed water vapour, or 
methane hydrates, the latter being crystalline solids 
formed by the loose combination of methane and 
water hig ‘haa at low temperatures. In order to 
prevent formation of these solids, the governor 
system is-to be wrapped with & special electrical 
resistances heater in the form of flexible tapes, enabling 
the of the gas to be maintained at & safe 
level despite rapid reduction of pressure. 

As the natural gas does not have e characteristic 
odour, arrangements have been made for small 
quantities of a special odorixmg agent to be vaporized 
into the gas before it leaves Cousland. The odorizing 
agent chosen was tetrahydrothicphens (C,H,5}, 
known generally as T.H.T. The level of odorosity is 
kept within carefully controlled lmnite, the aim being 


to achieve a smell resembling, as closely as possible, | 


the characteristic odour of town ini 

The natural gas is conveyed m Cousland to 
Musselburgh in a 4-m. diameter main which was laid 
specially for this . At Musselburgh the 
preesure of the gas is reduced by an orthodox gaa 
governor to & few inches water-gauge and, after being 
metered, is mixed with coal gaa manufactured in 
standard continuous vertical retorts as Musselburgh 
gasworks. The calorific value of the coal gas made 
and the proportion of natural gas added to it are so 
balanced that the calorrfic value of the muxture 
produced is 450 B.Th.U. per cubis foot, which is the 
declared, or statutory, calorific value for Musel- 
burgh. The calorific values of the natural gas, of the 
coal gas, and of the mixed gas are measured by 
special continuous recording instrumenta, and this 
enables a very fine control to be kept on the calorific 
value of the mixture prepared for the local gas con- 
sumerg. Another type of recorder has also bean 

vided to allow the specific gravity of the gas to 
Do ceased. and it rs wall known thai if the relation- 
ship-calorriic valus/aquare root of sSpeoiflo gravity 
(known as the Wobbe index) is kept fairly constant, 
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the gas will burn satisfactorily at  oonsumers' 
appliances. 

After mixing the natural gas and the coal gas, the 
final uct 18 passed to an orthodox water-sealed 
gasho for storage prior to distribution as required 
by consumers. A careful check has been kept on the 
behaviour of consumers’ appliances since natural gaa 
haa been included in the town gas supply; as 
expected, applianoe performance has bean normal 
and no special adjustments have been 

It is estimated that for every 7,000 cubio feet of 
natural gas used for this purpose, about one ton of 
high-grade deep-mined coal will be saved. The 
average quantity of natural gas included daily in the 
gas supply from Musselburgh is approximately 
60,000 cubic feet, which represents REN 9:4 per 
cent by volume of the town gas distributed. 

While gas is being removed from the Coualand 
reserve, the well-head preesure is kept under careful 
obeervation. So far, the original reservoir pressure 
has been maintained. Any diminution in pressure 
which may ooour will be carefully followed up with 
the view of ascertaining whether tho sustamed 
removal of natural gas is having any permanent 
effect on the reserve pressure. From time to time 
production testa will be carried oub to ascertain 
whether the quantity of gas removed through the 
borehole representa a significant reduction in the 
quantity of gas in the reserve. It is thus hoped to 
determine, a8 soon &s possible, the total extent of the 
Cousland gas field. If the field is proved to be a fairly 
large one, arrangements would be made to utilize the 
gas on a much larger scale. 

Apart from the obvious commercial value of the 
gas which ia being obtained from the Cousland anti- 
cline, and the oontribution to the national fuel 
economy which it representa, the Scottish Gas Board 
is also interested in the structure from quite a 
different point of view. It is considered that after 
the preasure in the gaa-bearing sandstone has been 
ramoved by the use of the greater proportion of the 
natural gas, the structure can be used as a very large 
theo aha gas-holder; this possibilty 18 being 


Te nas METH PN 
extremely old natural resource in & very modern way, 
and to geb in motion a commercial enterprise which is 
at the same time in the nature of a scientific explora- 
tion. The use of the gas reserve there may reveal a 
great deal of important information about the 
geological structure of the cai and lead 
to further valuable discoveries. 


THE TECHNISCHE HOCHSCHULEN OF WESTERN GERMANY 


By Dr. J. HORNE 
Unversity of Birmingham 


HIS brief survey of the German Technische 

Hochschulen (technical high sohools) presents a 
short history of their development and acientifto 
achievements, and concludes with an socount of 
their provisions for broad non-vocetional courses 
under the name of the Studium Generale. It is based 
u personal visits over many years, and in per 
Wicdiis bon & roceni cuida sendy: doue'ahrougt 
many of the technical high schools. 


The German technical high schools enjoy equal 
status among thameelves and in public esteem despite 
their considerable differences in student numbers, 
ranging from 3,104 in the smallest to 5,716 in the 
largest (summer 1956). More significant and striking 
is their undoubted parity in standing with the older 
universities in Germany. Indeed, the latter's initial 
opposition to the applied sciences was overcome by 
three main features which have characterized the 
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whole development of the technical high achools from 
their early humble origina to the present day. These 
features may be summed up as follows: (1) The 
high standard set for entry, equal +o thai required 
by the universities, and the inclusion of general 
subjects in the science and engineering curricula; 
(2) the technical high schools’ reputation for excellent 
teaching; and (8) their achievements in ascientifle 
and technical research. 

-- The schools were able, ab a very early stage, to 
meet the charge that they may well produce oom- 
potent engineers but not truly educated university 
men (Akademiker). 

The insistence upon a broadly based approach to 
the studies of scien paa ee ec in oe 
the new modern schools ( uen) which sprang 
up in Germany during the eighteenth oentury, in 
response to the demands of a new experimental and 
industrial age. These schools affered a e to 
the older type of grammar schools (Gymnasium) 
which until then had been regarded as the only 
source of a true education and the sole preparation 
for the universities and & profeamonal career. Now 
these new schools replaced the classics by more 
mathematics, physios and chemistry, practical labor- 
atory work, and courses in modern languages. A 
little later a compromise type, the Realgymnastum, 
developed which retained Latin at the expense of 
one foreign language. Against widesproad prejudice, 
these new schools soon buil& up a solid name for 
themselves by attracting enthusiastic science teachers 
from the universities and from industry. Moreover, 
the Realschulen took over, unchanged, the whole range 
of general subjects such as literature, history, musio, 
eto., which were offered at the grammar schools, and 
the examinations, too, were fixed at the same high 
level. Tarihin way the moder a ee arc 
same opportunities for ite pupils when entering 4 
uc t Since the boys (and later also girls) 
usually elected to read soientiflo subjects, their lack 
of classical was no obstacle. Some faculties 
demanded that they should take a course in Latin 
during their first year. 

Simultaneously with these modern schools, and 
prompted by the same new outlook in science and 
industry, there developed the early trade or technical 
schools in many German cities, notably in Berlin. 
These served, in the first place, the needs of special 
skills and industries, bu’ soon to include 
other ‘useful’ subjects of commercial and also general 
nature. These technical schools drew, from industry 
and the Civil Bervice in each German State, enthu- 
siastic and progressively minded teachers, and they 
received generous endowments from civio or noble 
Within a short time they were raised m 
to academies, in 


elevation brought about the fixture of a later age at 
entry (seventeen years) and a higher soale of exam- 
ination requirements, both for diplomas end trade 
certificates. 


to-day. . 

Braunschweig, although an older ducal foundation 
(1745), shared the same development with the other 
institutions of its kind, such as Karlsruhe (1825), 
Munich (1827), Dresden (1828), Stuttgart (1829) and 
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Darmstadt (1838). Aachen, the largest to-day, waa 
the ‘first technical high school to be created as a 
university directly, in 1870. 

The most powerful stimulus in all these foundations 
was given by the example of two Austrian imperial 
institutesa—the Polyteahnio of Prague (1806)* and 
the Polytechnical Institute of Vienna (1815), which 
became the Technische Hochschule soon afterwards. 
Tbe immediate success of the latter, in particular, 
found ready imitators in the German centres, and 
this eager emulation explains tbe very rapid suo- 
cession of the acadamies or polyteohnice in Germany. 
The Austrian institutes had been created on the 
pattern of the famous École Polytechnique of Paris, 
a former military training college, then the leading 
school of technology in Europe. 

The Austrian ics were from the start 
granted only to universities : the freedom of teaching 
and learning, the right to confer degrees, and generous 
endowments for research and expansion. Prague and 


engineering diplomas and degrees. 
Vienna had & very strong influence on the trends in 
Germany, and Hanover even appointed a professor 
from Vienna as ite first principal, and he took from 
his own institution the broad teaching sims, “to 
promote industrial skills by the application of 
scientifically based instruction”. The full extents of 
this impact oan best be gathered from the pattern of 
the four-year courses in Hanover which in many 
ways resemble the undergraduate courses in science, 
especially engineering, at British universities. We 
can discern a broadly introductory year, while the 
second, still chiefly devoted to principal subjects, 
also includes courses in economic geography, manage- 
ment and modern languages, all “being useful to the 
engineer". The last two years of the course show & 
gradual approach to higher specialization, markedly 
in the applied sciences. 

The fame and success of the new foundation at 
Hanover may be gathered from the fact. that when 
it was raised to a technical high school (1879-80), the 
enrolment of students from Great Britain alone was 
2 per cent of the total number, and higher from 
other countries. Comperable international standing 
was soon gained by the other German academies or 
polytechnics, and along with their fame as centres of 
teaching grew their reputation for their research 
achievementa. 
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This is particularly &rue for the first years after 
their elevation to univermty rank, and this in turn 
helped to attract eminent scientists to their staffe. 
Zhe praning ot diartro wea SL ee ey d 
outward recognition of those which bad, in f 
already become full university centres, working as yet 
without the academic titles and offices. The acientiflo 
contribution of the technical hi schools may 
perhaps be illustrated by a reference to the German 
share in the Nobel Prizes for physics and chemistry, 
above all the latter, in which German acientiste, among 
them many profeasors at technical high schools, 
gamed the greatest numbers of the award (twenty), 
compared with Britain’s eleven (total awards, forty- 
nine) These figures are the more impressive if 
we remember thab under Hitler scientists were 
forbidden to aooept the Nobel Prize and that the 
Prize is not awarded for work m applied flelds, the 


A Bomo fiv hundred yoars ceriller, alao KE Pragae end on the paitan 
of Paris, the first German university had been founded. 
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the contribution of tech- 
nologista m technical high sohools (or trained in 


normal work. 

The high standards of work and research led at a 
very early stage to a close link with local industries. 
The professors and assistants act as consultants in 
their special fields, and this close contact with industry 
bas been a direct boon and incentive to the students 
of each department. The technical high schools have 
alo for years conducted industrial apprentice 
schemes for vacation work and employment after 
graduation, and often arrange for engineermg 
studente to acquire practical experience for a mini- 
mum of six montha, before commencing their 
studies. 

The success of the technical high schools, while 
they were still academies, was so evident and rapid 
that similar colleges were set up on the same lines, 
serving higher education in commerce, economics, 
journalism, eto. Luke the technical high schools, 
these new colleges added whole faculties of humanities 
which became organic members of the life in a tech- 
nical high school. These faculties had developed 
from small ts m the scademies and 
technical achools. In the course of the educational 
reforms in German universities (1948-51), the 
faculties of humanities assumed the responsibility 
for the programmes of the Studium Generale, thus 
carrying out ther original function under a newly 
revived name. 

In the Studium Generale, the faculties of humanities 
or, as they are sometimes called, of general subjects, 
offer annually a choice of lecture courses or individual 
lectures and discussion gro on & wide range of 
subjecte. Artistic and musical activities and pursuite, 
which in Britain one may expect to find within 
a guild of undergraduates, are also part of the 
Studium Generale, and may be subsidized by the 
special funds set aside by the Ministries of Education 
for these broader education schemes in universities 
and technical high schools. Every week or month, 
a special Dies Academicus is reserved for major 
lectures on principal university themes. They are 
usually opened by the Rektor, a dean or a prominent 
visitor from outside. The discussion groups take up 
and develop in smaller circles under informal oon- 
ditions the subjects touched on in the main speeches. 
The Dies Academicus usually concludes with dramatic 
or musical performances by the appropriate group, 
and prizes are given for the best presentations. 

One of the most important results of the Studium 
Generale especially noticeable in the technical high 
schools is a new and close contact between students 
and teachers, particularly the younger lecturers. 
The fact that a selected set of lectures and other 
events are compulsory for the first year or two years 
has not appreciably affected the growth of this 
contact. Both sides greatly enjoy smaller informal 
gatherings. The gradual creation of more and more 
Tesidential facilities enhances this development, 
eapecially where the warden is an enthusiastic pro- 
fossor or lecturer, as I found in the students’ houses 
aè Karlsruhe and the International Students’ Village 
at Aachen, both attached to the technical high 
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schools in thosb sities. Other forms of residence are 
large blocks of flats as Munich or Stuttgart. The 
amall studenta’ discussion groups or informal gather- 
the common roams at late 


1n equal parte between German and foreign students. 
Although these studente’ halls 
bring aboub personal contacts between students and 
staffs, the old tradition of aloofness has not quite 
died out. The residents of one hostel complamed 
that their open invitation to Bunday coffee and cake 
(dinner in hall is not a social focus in German resi- 
denoes) had not been accepted by a single professor 
or his family ever since the hostel was opened two 
years before. 

On the other hand; the personal concern of the 
teachers in the technical high schools and tho 
friendship with the rank and file of the students were 
clearly in evidence everywhere, even, too, where I 
heard the complaint. In general, students’ reactions 
to the provisions of liberal education in the Studium 
Generale were extremely favourable and nobody 
ever criticized the level of the lectures as too high or 
the element of compulmon. 

One grievance voiced in several technical high 
schools was that there is a tendency to place Studium 
Generale events in the later afternoons and evenings, 
mainly 5-7, that is, after a full day’s lectures and 
laboratory hours. This unfavoureble time must be 
chiefly responsible for the small average attendance 
of 85 per oent, while the Dies Academicus invariably 
shows more than 75 per oaná of the students attend- 
ing. The considerable number of fully employed 
studente (Werkstudenten), however, make up & 
good proportion of the 85 per oent mentioned 


them. 

The Dies Academicus owes ita success largely +o 
the fact that all departmental lectures are cancelled 
on this day. Civic and ‘Land’ theatres and opera 
houses have always been in the habit of admitting 
students at very low charge, and the organizers of 
the Studium Generale, linking on to this old tradition, 
encourage and arrange visits and mtroductory leo- 
tures for any events of an artistic nature ın the oity 
concerned. Also excursions to nearby centres, 
galleries or theatre and musio festivals are provided 
under the Studium Generale and subsidized by its 
special funds. 

Modern language courses have always been pro- 
vided in the technical institutions and are open to 
all studente, and study groups sometimes wish to go 
abroad with their tutors. The latter, however, are 
only part-time members of the technical high school 
staffs and cannot organize such tours as, for example, 
are held every spring for science students and others 
at Birmingham. The German studenta, especially of 
engineering, make use of every opportunity of visiting 
countries abroad for practical and language experi- 
ence, and eagerly enlist for exchange or harvest 
schemes, eto. 

In conclusion, it can be said that the technical high 
schools in Germany are to-day as active as ever, 
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the War. They oerteinly make striking provisions 
for the non-vocational education of their alumni and 
are ooncerned with their students’ welfare to an 
extent formerly unknown. 

However much & technical high school may 
refleob the local special demands of the regional 
industries, such as the Ruhr industries ab Aachen or 
the chemical firms at the Rhineland schools or at 
Hanover, the technical high schools have never 
pérmitted, it seams, the wider aspects of their 
educational function to be forgotten. In their pro- 
grammes of broader education they give prominence 
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to-day to social and oivic issues, particularly with 
reference to the scientist’s and engineer's respons- 
ibility in society. Despite signs of reactionary 
students’ clubs of the old type re-emerging, it must bo 
said that the forms taken over from British university 
systems are all stepa in the direction of closer per- 
sonal contact with the students. The relevant 
features in this respect are to-day comprehensive 
studente’ guilds, in place of the old politically 
orientated corporations ; the encouragement of small 
tutorials and informal discussions ; and the gradual 
creation of residential facilities. 


LUBRICATION AND WEAR 


WENTY years ago the Institution of Mechanical 

i convened, under the chairmanship of 

the late Dr. H. J. Gough, an international discussion 
on ‘‘Lubrication and Lubricants” ab which more than 


& hundred pepers were contributed from leading 
authorities ub the world. The Conference 
iteolf and its published in two volumes 


decided to hold & similar conference on lubrication 
with the emphasis on wear. An organizing committee 
was seb up under Dr. D. Clayton in 1955, and the 
results of ita efforts were shown in the Conference on 


with ihe large and representative Russian delegation. 
Unfortunately some of their did not arrive in 
time for pablastion: but were given ample 
opportunity to describe their work in the discussion 
periods. Most of the sessions were held in the 
magnificent - circular conference room at Church 
House and a pastel October sun, sustained through- 
out the Conference, brought out the grace and dignity 
of the surrounding buildings. Acroas the bend in the 
river the glittering dome of St. Paul's looked no less 
impressive than it did to Wordsworth. 

The Oonference proceedings were very much down 
to earth and were extremely efflciently—if somewhat 
severely—organized. Each section was preceded by 
& review of the main papers and there was wide- 
spread admiration for the effective way in which this 
was done. 

Hydrodynamic lubrication. 
striking impreasion of the papers covered in this 
fleld is the extent to which new work often containing 
Important innovations continues to emerge. Even in 
the subject of journal bearings where, as Prof. D. G. 
Ohristo n (Imperial College of Science and 
Techno. , London) pointed out in his review article, 
one would have thought that after seventy years tho 
subject would have been fully explored, the papers 
at the Conference provided ample evidence that this 
was not so. Many of the new problems have arisen 
or become more discernible as a result of the increasing 
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tendency to impose higher speeds and loads on 
bearings: or if they were hinted at briefly in the 
discussion in 1987, they have received fuller and 
more critical analysis. Thus it is now clear that the 
earlier classical theories of hydrodynamic lubrication 
are no longer strictly valid, as is shown by some 
recent studies of cavitation in the hydrodynamic flm 
in the regions of low preasure. To some extent the 
detailed behaviour may also be complicated by the 
wettability of the surfaces by the icant. For 
example, i$ has been found that the friction on a 
bearing operating in the fully hydrodynamic region 
may be reduced by 20 per cent by costing the surface 
with an oleophobio layer. Again, the temperature 
developed in the oil film has now been and 
it seems, surprisingly, as if the temperature around 
the circumference is almost uniform. This is often 
aided by turbulent flow in the fllm at very high 
speeds. Thus, the bearing may be considered to 
behave as a ‘mixer’ containing a heat-source to which 
& stream. of cool oil is being added and from which 
an equal stream of oil at the mixer ture is 
being withdrawn. This provides a empirical 
simplifloation which facilitates bearing design: here 
& new feature has emerged since 1037, namely, the 
use of electronic computers. So far as general design 
is concerned ib is interesting to see the general chango 
in bearing dimensions that have become accepted in 
high-speed operations. The short axial length of 
modern. bearings is a new development that has many 
practical advantages. Another development of 
increasing importance is the use of air as & lubricant 
in high-speed hydrodynamic bearings. i 
A serious practical problem dealt with in & review 
article by B. L. N k of Schenectady is that of 
journal-bearmg instability, such as shaft-whipping 
and oil-whirl. Here a beneflaial modification in the 
structure of the main moving elements is not alwa 
possible and in many cases the troubles may 
overcome by some special feature of the bearing 
design. It is ible that more use might be made 
in future of 


years of hydrodynamic studies. years ago 
1b seemed fairly safe to say that under in extreme 
conditions hydrodynamic lubrication was nob possible, 
and that only boundary sliding or even that metal/ 
metal contact must oocur. Ib now seems that the 
hydrodynamic region extends very muoh further 
than was then considered likely. As Prof. H. Blok 
pointed out in his review paper, this type of ‘marginal’ 
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hydrodynamic lubrication is largely due to the elastio 
deformation occurring at and around the contact 
regions. This makes it possible for hydrodynamic 
conditions to be carried over into a region where the 
lubricant film is extremely thin. Ooupled with thia 
new & is the realization that it is no longer 
possible to treat the lubricant oil—even when ib 
consists of & relatively pure single constituent—as a 
simple Newtonian fluid. The viscosity of the lubri- 
cant is affected by the temperature, by the rate of 
shear and by the pressure iteelf. These are 
not instantaneous, and the effect of pressure, for 
example, on viscosity and on density involves a 
relaxation time that may be of importance in high- 
speed sliding mechaniams. More basic work in this 
fleld is required and no doubt will be forthcoming in 
the near future. It would certamly seem that the 
next few yoars are likely to see further applications 
involvmg very thm-film ‘marginal’ hydrodynamia 
lubrication. 

Friction and boundary lubrication. In this seasion 
it was apparent that great advances have been made 
ginoe the discussion in 1937, not only in fundamental 
ideas but also in tel techniques. In par- 
ticular, aa Dr. F. P. Bowden painted out m his review 
p on the friction of solids, electron microscopy 

made it possible to examine the surface damage 
produced during sliding in very great detail, and 
recent experimenta by Menter and others have even 
revealed the molecular array and dialocations present 
in orystalline solids. Whareas in 1937 thare was little 
detailed und i of the nature of contact 
between rubbing surfaces, it is now generally accepted 
that the real area of contact is usually a very minute 
fraction of the apparent geometrical area and that it 
is the detailed behaviour at these regions that 
determines the overall fmotional properties of the 
solide. There is now & large body of evidance to 
suggest that the friction of metals is due in large 
measure to local adhesions. In addition, there may 
be appreciable ploughmg of grooves in ane surface 
by the other, so that there will be an addrtional 
ploughing term whioh must be oonsidered. For 
unlubricsted surfaces this is generally small and the 
mam pert of the friction arises from the shearing of 
the adhering junctions. A atmilar mechanism holds 
for non-metals, although in this case the deformation 
or ploughing term may be more important. This is 
particularly marked in the presence of surface films 
which can reduce the adhesion term, so that the work 
of deforming the surfaces may dominate the frictional 
behaviour. With elastic materials Buoh aa rubber 
the friction during lubricated sliding is largely due to 
elastic hysteresis losses in the rubber itself. Indeed, 
one of the new points that has recently emerged 18 
the more general importance of elastic hysteresis 
losses in the friction and fatigue of sliding and rolling 
solids. Perhaps the most surprismg feature is the 
extent to which a relatively simple physical picture 
ean explain the frictional behaviour of solida as 
diverse as metals, diamond, rubber and wood. 

Papers in this seasion included a number of detailed 
studies of the formation, deformation and subsequent 
breaking of the contact regions, their number, size 
and distribution, the extent of the adhesion at the 
interface, the effect of tangential displacamante 
before macroscopic sliding occurs and the factors 
determining the occurrence of intermittent or ‘stick- 
slip’ motion. Experiments with large-scale model 
friction-junctions were described which 
how wear fragmenta might bo produced durmg 
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aiding. A new point of considerable interest was 
raised in a paper dealing with friction ab extremely 
high sliding speeds—up to 2,000 ft./seo. The friction 
falls to a very low value due to melting of the surface 
layers by frictional heating. With some metals at 
very high apeeds there is not sufficient time for plastio 
deformation to be propagated through the saperitics. 
They behave in a brittle fashion and surface dis- 
integration occurs. It would seem that the meohan- 
ism of friction and wear may be greatly modified at 
these extremely high speeds. 

Boundary lubrication was not dealt with specifically 
in 1987 and in the present Conference most of the 
papers in this section dealt with the frictional behav- 
iour of lamellar solids such as graphite, molybdenum 
disulphide and boron nitride. The gap was well 
bridged by Dr. O. B. Davies's review paper. 
showed that the primary purpose of a boundary film 
is to reduce the amount of metallic welding soross 
the sliding interface. To be most affective the fllm 
a eee 
resistance to penstration: and it should not 
readily fluxed away by frictional heating beoauso of 
melting, desorption, decomposition or oxidation. 
Fatty acide are most effective because of their ability 
to form metallic soaps at the surface, but these are 
melted or desorbed at temperatures above about 
200° C. Sodium soaps (or, in special applications, the 
addition of fillers) may extend the temperaturo-range, 
but in general for extreme temperatures other typos 
of lubricant filma must be used. The most common 
are the metal sulphides or chlorides formed by 
adding to the lubricant amall quantities of compounds 
oontaming labile sulphur or chlorine. For stil more 
extreme conditions films of lamellar solids are now 
being used, though here the basio technological 
difficulty appears to bo that of obtaining good bonding 
to the . There 18 evidence that in some cases 
the metal omde film is an important partner in the 
action of these and other boundary materials. 

Bearings, ball bearings, and internal combustion 
engines. There were forty papers covering a rather 
wide range of miscellaneous problems on lubrication 
and wear, and these were dealt with in three seasions. 
Mr. P. P. Love reviewed papers dealing mainly with 
bearing materials, and pointed out that for medium- 
duty purposes no bearing alloy has been developed 
that is mgnifloantly better than the Babbitt metal 
patented in 1839. However, our understanding of 
the action of these and similar bearing materials has 
considerably advanced. Important factors are a 
relatively low melting point and a relatively low 
ghear as well as resistance to corrosion and 


partly as a result of 
special bearing problems in the fleld of nualear energy. 
Many of these can operate in the absence of liquid 
tubricanta. They include bronzes and other hard 
materials i with graphite, molybdenum 
disulphide and polytetraflucroethylene ; and plastics 
containing a variety of filere. Surface treatments 
may be very effective oither in the running-in proceas 
or even over more extended periods. The most 
widely discussed were surface treatmants involving 
the use of lamellar solids. There was no paper 
dealing wrth the 'Sulf-Inur' process for which astoniah- 
ing claims have been made, but an interesting account 
was given of the action of phosphate coatings, which 
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apparently function by enabling the high-spots to be 
removed safely during running m. 

In the field of ball and roller bearings it was 
depressing to note how little fundamental research 
had been published by the manufacturers 
themselves. As Mr. L. F. Hall pomted out in his 
review, most of the work has been carried out by 
national research organizations and by the larger 
engineering companies. The detailed viour of 
rolling elementa in -practice is still the subject of 
discussion: it is clear that at high speeds and low 
loads in the presence of oil lubmcants they often 
operate under hydrodynamic conditions. In the 
presence of greases there is evidence that only a very 
small quantity adheres to the surface and that the 
bulk of the grease collecte outside the the runnmg 
parte in a state of oomplete immobility. This oon- 


ae ee ae ee 
of grease lubrication. On fand shee 

TOW a Dottor taideesianding of tha factas involved iu. 
low-speed rolling, and for the first time there appears 
to be a sound analytical and study 
available of the rolling and slipping of balls under 
elastic streases. The mechaniam of fatigue failure 
and pitting is still nob fully understood and it seems 
that there is no single cause to which it can be 
attributed. Interesting problems arise in the lubri- 
cation of ball and roller bearings at very high tem- 
peratures in gas turbines. Many of these are 
concerned with corrosion and fatigue produced by the 
hot oxidizing atmosphere. Ib is & pity that no 
reference was made in this seasion to the i 
resulta obtained by Cattaneo and his collaborators in 
the United States; they found that small quantities 
of sulphur in a reducing atmosphere can provide very 
effective high-temperature lubrication in the bearings 
of & running turbine. 

Geer tubrication attracted attention from only a 
amall number of contributors working directly with 
gears or with simulating mechanisms. This is a field 
in which there is still some difference of opinion as to 
whether hydrodynamic or boundary conditions pre- 
vail. This subject and the mechanisms of souffng 
both merit further study. 

A parallel seasion discussed the lubrication of 
internal combustion engines, the use of additives and 
other miscellaneous applications. It is now generally 
agreed that reducing the oil viscosity improves the 
performance of mternal combustion engines, but 
there is clearly a limit to this. When corrosive wear 
in an engine is important, it may be markedly 
reduced by inereasing the alkalinity of the oil above 
a certain critical value. A development that could 
not have been envisaged in 1987 is the effect of 
nuclear radiation on lubricants. Apart from the 
danger of developing radioactivity if the o1l contains 
sulphur additives, there is the general chemical 
deterioration which occurs. In his review Mr. J. G. 
Withers observed that although aromatics appear to 
be more stable to irradiati poate ea ris hed ey 
lubricants, this is not true of their thermal ity. 
Ca ,in aesemging the viability of a lubricant 
the effect of both temperature and irradiation must 
be considered and more work in this fleld is required. 
blem is the lubrication of 


ae inne: mela ot uer abate 
wear or fatigue, and little is known in detail of 
the way in which this ocours or how it can be 
overcome. 
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A novel observation in mac investigations is 
ish an slooteioal potential Wii opro she thane 
electromotive force developed during onn 
increase the life of a tool two- or three-fold, an effect 
which is attmbuted to a suppreesion of the oxidation 
process. However, this is very reoant work and more 
detailed study is needed. 

Wear. A full day was devoted to & discussion of 
wear, and almost forty papers were summarized in a 
comprehensive review by Dr. F. T. Barwell. Here 
again there are new techniques available which shed 
considereble light on a number of of wear 
that were obecure twenty years ago. ese methods 
include oblique or taper sections fos e examining 
subsurface damage and metallurgical changes, high- 
resolution mterferometry for studying surface con- 
tours, lisse fan ines teeta for abad tug wore Hadai- 
ing and phase transformations, electron microscopy 
for examining surface deformation on a fine scale, 
electron diffraction for studying surface structures 
and, in particular, radioactive isotopes which provide 
a beautiful means of studying the transfer and 
back-transfer processes that oocur during wear. 

The wear process is, of course, complex and many 
factors are involved. In some cases it may be purely 
mechanical, as in cavitation or im where failure 
probably occurs by cracking or by fatigue. It may be 
largely chemical as in corrosion, or & mixture of 
abrasive and chemical as in fretting. Probably the 
Taos) somone One dicis beni Tim pu 
the surfaces pl fragments from one enother as a 
result of strong adhesion at minute local regions of 
real contact, or hard fragments in one surface scrape 
or wipe away material from the other. Clearly in 
both mechanisms surface films can play an enormous 
part and it is generally rue that lubricants are, m. 
fact, used primarily to reduce wear and only second- 
arily to diminish friction. However, even if the 
adhesion and abrasion proceases are reduced or 
entirely eliminated, there is another effect due to the 
continued of subsurface elements during 
répeated sliding. some cases this may lead to 
fatigue and failure even though the surface itself is 
unworn. 

Our understanding of the adhesion and abrasion 
processes themselves ia now much more satisfactory 
than it was twenty years ago. Radioactive studies 
show that in some cases the plucked fragmenta are 
first oxidized and hen wiped away, or they may 
coalesce and become larger te which are 
aea Ta a ae 

surface. Even in tho presence of lubricante the basic 
mechanism is not greatly modifled. Unfortunately 
the gap between such studies and real wear problems 
is a large and very real one. It consiste of threo peris. 
First, in a real machine there are multiple factors 
which may interact in a manner not foreseen from 
simple laboratory experiments which oan only deal 
with one or two variables at a time. There appears 
to be no short-term solution to this. Secondly, there 
is often a dominant factor in the practical problem 
which a theoretical study may letely overlook. 
A typical case is the wear of automobile crankshafta, 
which is generally caused by metal particles or dirt 
icles embedded in the material itself. 
the basic frictional properties of the bearing- 
shaft/lubrioant combination are lees important than 
the way in which these alien fragments are trapped 
and held in the bearing metal. Again, in the lubrica- 
tion of cutting tools it is often the accosmibility of the 
work +o the lubricant that is at least as important 


VoL 180 


No. 4600 December 28, 1957 


as the intrinsic lubricating properties of the machining 
fluid. Here ib would seam thas the main onus lies 
on the technologist who studies the wear as ib occurs 
in practice. Tho basic research worker can make a 
causes of failure. Thirdly, there is the general diffi- 
culty of assessing in the laboratory the severity of 
conditions to which a machine may, in practical 
operation, be subjected. In the discussion at this 
geagion it was pointed out, perhaps with some - 
geration, that in everyday affairs thoee who 

machinery occasionally behave more like gorillas than 


human beings: and it is during these simian 
interludes that the crucial damage is usually 
caused. 
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The gap between basic studies and practice is thus 
a large one which is still unbri The baaio 
has provided many sti ing ideas, and 
the men of practical affairs have shown a high level 
of critical perception. What & to be needed, 
apart from further efforts in both fields, is closer 
POOR eU aa We of workers. The 
‘erence on Lubrication and Wear, which brought 
together engineers, chemists, phymoists and metal- 
lurgiste, should serve as & valuable guide in this 
direction. All those involved must be grateful to 
the organizing committee and to the administrative 
staff of the Institution of Mechanical Engineers for 
the vasi amount of work and organizational akill that 
‘went into making the Conference a success. 
D. TABOR 


NEWS and VIEWS 


Sydney Young (1857-1937) 

Tam youngest son of & prosperous Liverpool mer- 
chant, Sydney Young was born at Farnworth, near 
Widnes, in Lancashire, a century ago on December 
29, 1857. He was educated at the Liverpool Royal 
Institution, at Owens College, Manchester, where 
he was a student of Sir Henry Roscoe and of Carl 
Schorlemmer, and st Strasbourg, where he studied 
under Rudolf Fibtig with his life-long friends, Arthur 
Smithels and J. B. Cohen. He graduated at the 
University of London in 1880 and in 1882 became 
lecturer in chemistry under (Bir) William Ramsay as 


University College, Bristol. The naxt five years were- 


the most productive in Young’s career, for they 
witneased his researches with Ramsay into the vapour 
pressures of solids and liquids and their thermo- 
dynamio relations which have become chemical 
olaamicw. Their work on the oritioal constants con- 
vinced Young of the need for dealing with exception- 
ally pure substances. In Germany he had become an 
^u "b glase-blower, and with the aid of a most 
efficient ‘bubbling still-head’ he studied the nature 
of the lower-boiling fractions of American petroleum. 
In 1887 he succeeded Ramsay in the chair at Bristol, 
and in 1908 he became profeasor of chemistry at 
trative and teaching duties seriously interfered’ with 
hig experimental work. His most im books 
were ‘Fractional Distillation” (1903); ''Stoichio- 
metry” (1908, 2nd ed. 1918); and ‘Distillation, 
Principles and Prooeeses", written in collaboration 
with six industrial i (1922). His scientific 
honours included fellowship of the Royal Society in 
1893, the presidency of the chemistry section of the 
British Association in 1904, the vice-presidency of 
the Chemical Society during 1917-20, and the 
presi of the Royal Irish Academy Sree) 
1921-26. Young retired ın 1928 and died in Bristo 
after a short illness on April 8, 1937, aged seventy- 
nme. 


Controlled Thermonuclear Reactlons 


Ix the House of Commons on December 10, the 
Prime Minister said that the progress of work on 
controlled thermonuclear reactions remained as ex- 
plained by the Paymaster-General on November 11. 


Promising results had been obtained with the experi- 
mental apparatus ZETA at Harwell, but the inter- 
pretation of these would take time. One aspect of 
the collaboration between Great Britam and the 
United Statea in research in this fleld was the 
adoption of common rules for the clasmfloation of 
information. If the proposals of a joint United 
States/United Kingdom Committee for the declas- 
ification of certain categories of information now 


under oonsideration were ib would be 
possible to make lic more details about work now 
proceeding in countries. 


Availability of Russlan Sclentific Literature 


Tus Parliamentary Secretary to the Ministry of 
Works, as representing the Lord President of the 
Council, was again questioned on December 10 
regarding the translation of Russian scientiflo and 
technical literature, and said that many individual 
scientists with a knowledge of Russian are employed 
part-time on this work, and a small number, part- 
time, in Government scientific and technical research 
establishments. Government de also use, 
on a contract basis, panels of translators outside the 
Government services. It is hoped to improve the 
availability of English translations of Russian litera- 
ture. Mr. Nicholls then added s somewhat surprising 
remark to the effect that the aim ahould be to en- 
courage more scientists to learn to read Russian. 
While no doubt a working knowledge of Russian, such 
as most scientists have of French and German, would 
be useful, this would not enable them to dispense 
with the services of specialist translators.’ Asked 
about the appointment of a scientist of soientiflo 

as scientific attaché in Moscow, who in his 
own ri would have access to Russian scientists, 
thus reducing the delay in making available the 
latest information about Russian developmenta, Mr. 
Nicholls questioned whether any such appointment 
from Britain would. be weloome without voluntary 


matter; he added that it is not quite correct to say 
Lea the : Russians have a scientific attaché im 
ritain. $ a: Ces 
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International Palesontological Union 


Toa International Paleontological Union has 
hitherto functioned as a department of the Inter- 
national Geological Oongresses, but at the 1956 
Congress in Mexico ib was decided to extend its 
activities, and it is now proposed to publish a 
directory to the peleonbol of the world. The 
expanding interests of the nion have necessitated 
arranging & mee previous to the next Geological 
Congress, planned for 1960 in Co and the 
M On of the Union (Dr. o-Koerdell, ~ 

ico City) has decided to call a meeting to coincide 
with the fifteenth International Congreas of Zoology, 
and the preceding Colloquium on Zoological Nomen- 
clature, to be held in London during July 9-28, 
1968, During this Beemion the Union will discuss and 
adopt & revised constitution, as modified from that 
first put forward in 1956 at Mexico. All mter- 
ested palsontologists should write to the secretary 
for further particulars: Dr. Jean Roger, Service 
d'Information géologique, B.R.G.G.M., 74 rue de la 
Fédération, Paris XVe. 


Physics In American Schools 
Tua American Institute of Physics, in collaboration 
with the American Association of Physics Teachers 
and the American Physical Society, with the support 
of the Fund for the Advancement of Education and 
the National Science Foundation, is embarking on a 
programme to help improve the quality and quantity 
of physics taught in American schools and 
colleges. This educational plan, whi 
cations for the of science in America, 
has the followmg objectives: (1) to make a basic 
course of physics obligatory for every secondary 
school student; (2) to encourage young qualified 
people to seek careers in physics ; (8) to investigate 
the possibility of teaching physics to large numbers 
of students by the use of television and colour films 
in spite of the great shortage of science teachers ; 
(4) to assess the increasmg need for phyuicists in & 
technological society and to phymos 
instruction in high schools and colleges for those not 
ialixing in science. To assist with this work, the 
can Institute of Physics has added to its staff 
two visiting professors, namely, Prof. G. O. Gale, on 
leave from the Physics Department of Grinnell 
Co , Lowa, who is working on the use of television 
and. in eduostion, and Prof. W. C. Kelly, on 
leave from the Physics Department of the University 
of Pittsburgh, who administers a scheme whereby 
Quasnguee DIYEN ae eran had sae 
own aa guest ecturets. 


Journal of Ultra-structure Research 


THe Journal of Ulira-Struoture Research has been 
introduced as & medium for the publication of work 
dealing with the organization of biological materials 
as analysed by means of the electron microscope, 
X-ray diffraction techniques, K-ray microscopy and 

ization, optical and infra-red analyses, oto. 
dealing with techniques and instruments 

witch aro of ionar lanse i tnis field Are diso aocacted. 
The field covered by the Journal extends from the 
structure of molecules of biological interest to the 
level of cell and tissue organization at the limit of 
the of the optical miarosoope. lis editors are 
Fritiof B. Sjöstrand (editor-in-chief) and Arne Eng- 
Strom of Stockholm, but in accordance with the 
present practice of international journals it has a 
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number of eminent soientiste on ite editorial board, 
and papers are accepted in French, German or 
English. This should ensure & high standard of 
published work. Tho first issue of the Journal oon- 
tains two articles in French and five in English, 
describing work with a preponderance of electron 
microscope studies. Each paper has & summary in 
the language of the’ mam article: probably such 
summaries would be of greater value if they were 
pn E A ER The title Ulira-Siructure 
esearo is adequate provided one is aware that she 
problems discussed are biological, but it is a question 
whether a title indicating the biological character of 
the papers might not bave been an advan The 
editorin] ol office, to which manuscripts should sent, 
is in the of Anatomy, Karolinska In- 
stitute, 8 60, Sweden. The Journal (sub- 
scription rate for the first volume of four issues is 
15 dollars, current first issue, November 1957) is 
published by the Academic Pres, Inc., 111 Fifth 
Avenue, New York, 8. à 


Bernice P. Bishop Museum, Honolulu 


ANNUAL reports of museums are increasingly 
from the formal types of even a decade’ 
ago, and the title “No Ivory Tower” is that adopted 
by the Bernice P. Bishop Museum for ita annual 
statement for 1956 (Honolulu: Bernice P. Bishop 
An attractive cover in bold colour 
introduces & report written in a lively ‘and enter- 
taining style. The title emphasizes the present 
poartion of museums, for if an ivory tower implies an 
institution isolated from the community, then Bishop 
Museum is the direct negation of such an edifice. 
The very existence of this and other museums 
nob on divorcing themselves from the life of our 
time, but on effective participation in community 
and world affairs. Tho goal of tho Bishop Masum 
ees 
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is to make a continuous contribution to 
by its studies of man and Nature in the flelds of 
science and history. The whole report amplifies this 
basio idea in the realms of exhibition, guide service, 
relationship with. other educational institutions, 
research, publio relations and reserve collections. An 
eminently worth-while activity is the circulation to 
i: yaaa arr A cae MA cc er 
of “Museums in Miniature’. The report is well 
illustrated, and soaring attendance flgures—doubled 
since 1952—are a measure of the vitality of this 
well-known museum. 


The Cave of Niah, Borneo 

Fox the prehistorian's point of view there is nearly 
everything to learn about south-easb'Asia. Of course, 
the work of Dubois and of Movius must not be for- 
gotten, nor must that undertaken by the authorities 
of the Raffles Museum. But even so, our kno 
is woefully slight, especially as regards cave sites. 
L Evans collected a few stone tools from a cave, and 
recently the Sievekings have explored a possibly 
mesolithic cave site near Penang ; but otherwise all 1s 
still a blank, particularly so as regards Borneo before 
the time when the island apparently beoame a 
factory for certain types of beads, some of which 
seem to have reached even the shores of eastern 
Africa. The illustrated article by Tom Harrisson 
which ap in Man of November 1957 will 
therefore very welcome. The site, some 800 fb. 
wide and 200 ft. high, is truly magnificent. But it 
was only on excavation that industries were dis- 
covered. These seam to be of two sorte, those norm- 
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ally found in habitation sites and those occurring 
in cemeteries. Flaked stone tools and polished axes 
have been unearthed as well as pottery. According — 
to carbon-14 dating, ib would seem that the earlier 
levels must go back in time into the peleolithio 
period. But this method of dating is only reliable 
when all the relevant factors are known. As we are 
dealing with a new region, it might be wiser to wait 
until a number of levels at various sites have been 
tested. Tom Harrisson’s lorations will doubtless 
be continued, and rt is probable that very important 
discoveries will be made. 


Cleansing of Oll-polluted Birds 

Tma Royal Society for the Prevention of Oruelty 
to Animals has published a most useful pamphlet to 
help those who wish to help m the cleansing of oil- 
polluted birds. Whereas, for several decades, many 
thousands of birds yearly have been victims to oil- 
polluted sea- water, the oiled swan is a more recent 
problem. Fortunately, this 1s & problem which 
appears to be much more readily soluble than that 
of the oil-polluted sea-bird. The principal and most 
harmful primary effects of oiling-up are heat loas due 
to loss of the heat-retaining air ‘jacket’ normally 
enmeshed in the swan's feathers. The 

shows that products with strong irritant solvente 
like paraffin oil are lethal to birds and must never be 
used. Oorrect methods for catching and degreasing 
are described, as is the way in which the bird can be 
quickly and humanely killed when the pollution is 
too severe for recovery. The information in this 

should be widely known. It may be 

obtained from the R.8.P.0.A., 105 Jermyn Street, 
London, B.W.1. Price 6d. 


Leaf Shape, Nutrition and Temperature 


development. 
Geochemical Prospecting for Ores 


ing for mineral deposits, since in t 
by surface detritus these techniques sometimes 
provide & means of discovering ore occurrences that 
literature on this topic is extensive, text-books (other 
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which reflecta the 
becoming esential for the economic geologist to have 
an understanding of she principles governing the 
evolution and distribution of such anomalies. 
Students will find that Dr. Hawkes’s text deals with 
the fundamental concepts of this subject in a clear 
and ive manner, with the bare minimum 
of technical jargon. A ion work is ''Geo- 
chemical Abstracts” (Bull. U.S. Geol. Surv., 1958-7. 
No. 1000 A and G), of which the first part (151 
abstracts) covers the period to June 1952 and the 
second (117 abstracts) from June 1952 to December 
1854. It seems likely that this compilation will 
develop into an annual publication. 


Zoological Nomenclature 


Tau International Commission on Zoological 
Nomenclature gives notice that, as from June 30, 
1958, it will start voting on the following cases 
involving the possible use of ita plenary powers for 


the Bulletin of Zoological Nomenolature (13, Double- 
Part 10/11, and 16, Part 1): (1) Selene Lacépède, 
1808; rostrata Lesueur, 1817 (Muraena); latipinna 
Lesueur, 1821 (Molltenesia); fuscus Storer, 1889 
(Syngnathus): establishment of of, over 
other names lished in the same work and on the 
same date (OL Pisces); (2) Monograptus fimbriatus 
var. similis Elles (G. L.) and Wood (E. M. R.), 1918 ; 
M : 


and orysas, emendation to of orysa Linnmus, 1763 
(Ourouko), validation of (Cl. Insecta, Order Cole- 
optera). Comments should be sent as soon as possible 
in duplicate to Francis Hemmmg, Secretary to the 
Commission, 28 Park Village Hast, Regent's Park, 
London, N.W.1. 


Whitworth Foundation Awards 

Tas following Whitworth Foundation Awards for 
engineers are to be offered for competition in 1958: 
(a) Whitworth Fellowships, not exceeding threo in 
number, normally tenable for two years, and valued 
at £500 a year, which may be supplemented by 
dependants’ allowances and allowances for travelling ; 
(b) up to six prixee of £50 each to unsuccessful com- 
petitors whose work deserves recognition, to be spent 
on furthering the competitors’ engineering education. 
Oendidases must be British and have either an engin- 
ing qualifloation of university degree standard, 
or & Higher National Diploma or Higher National 
Certificate in Engineering with at least two dis- 
tinctions. In exceptional circumstances, a candidate 
may be in the final year of study leading to one of 
these qualifications. Each candidate must also have 
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had : 


Ministry of Education. 


Oversea Service Division, Colonial Office 

' Tun following & have recently been 
made in the Oversea ice Division, Colonial Office : 
J. Bowden (assistant director of agriculture (research), 
Ghana), senior Uganda; O. E. Johnson 


Medical E d . 
vernomen , 
Quoc M uM UM DIA governan 
Kingston Technical School, Jaznaioe), vice-principal, 
Kingston Technical School, Jamas; R. W. J 


chief conservator of foreste Uganda), chief con- 


Federation of Nigeris), director, Depart- 
ment- of Antiquities, Federation of Nigeria; W. G. 
Addison, agricultural offloer, Western Nigerias; R. F. 
Allbrook, soil survey officer, Western Nigeria; K. O. 

agricultural engineer, Northern Nigeria ; 


GE foie, Konya TF. J. Mathea goalogit, Konya 


The Night Sky In January - 
. Fp moon occurs on Jan. 5d. 20h. 09m. v.t., and 
.new moon on Jan. 10d. 22h. 08m. The following 
conjunctions with the Moon take place: Jan. 18d. 
05m., Jupiter 2° N.; Jan. 16d. l5m., Mars 8° 8.; 
23h., Saturn 2° 8. In addition to these 
conjunctions with the Moon, Mars is in conjunction 
, with Antares on Jan. 4d. 06h., Mars being 4-7? N., 
end Mars with Saturn on Jan. 23d. 10h., Mars being 
1-5° B. Mercury is a ‘morning star, rising rather 
more than an hour before the Sun, but conditions for 
. observation are unfavourable. Venus is & brilliant 
object low in the south-west after sunset; it mete at 
19h., 05m. and 18h. 88m. on January l'and 16, 
i . lie stellar magnitude is abouts — 4; 
“the visible portion of the apparerib disk is 0-193 on 
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January 1 and 0.087 on January 15. Venus is too 
close to the Sun for observation at the end of the 
month, inferior conjunction being on January 28. 
Mars rises at 6h. 35m. at the beginning of the month 
and at 5h. 20m. on January 81; it is visible in the 
south-east before sunrise. Jupiter rises at lh. 55m., 
lh. 10m. and Oh. 15m. on January 1, 15 and 81 
respectively ; it is east of Spica. The stellar magri- 
tude of Jupiter is —1:5, ita distance from the Earth 
gn January. H5 being. BLO million rales Saturn 
rises at 6h. 30m., 5h. 45m. and 4h. 50m. at the 

i EER oe : 
it is near 6 he 
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NAM of stars 
6 are as follows, obeervations 
wich; Jan. 7d. 32h. 32.0m., 
oi Jan. 10d. 08h. 45-1 m., 69 Leo. (B); 
Jan. 80d. 22h. 45-5 m., 97 Tau. (D). ee 
to reappearance and disappearance, 
Quadrantid meteors are 


Perihelion on January 8, ita distance from the Sun 
being 91-4 million miles. 


Announcements 


Tum Kalinga Prize for the popularization of science, 
offered annually by the United Nations Educational, 
Scientific and Cultural ion, has been 
awarded for 1957 to Earl Russell (Bertrand Russell). 


A BYMPOSIUM on "The of Plastics" will 
be. held on February 14 and 15 at the Bradford 
Institute of Technology, Great Horton Road, Brad- 
ford 1. from 


A GENERAL meeting of the Association of ‘Applied 
Biologists will be held m the Large Chemistry Leoture 
Theatre, Imperial College, Imperial Institute Road, 
Bouth London, S.W.7, on January 10. 
After the formal business of the meeting, will 


"be a symposium on "The Use of Insecticides for the 


_ Tum Medical Research Council Tropical Metabolism 
Research Unit, University College of the West Indies, 


Mona, 8t. Andrew, Jamaica, has a limited stock of 


dried lanterns from fireflies (Photinus pallens), which 


hy 
W. D., and Strehler, B 
19490. Green, A. A, and 
pe -Acta, 20, 170; d packer 

lism Research Unit will peony Waa cee cl 
ogc a hundred, which covers the expense of 
collection and includes air-mail postage, to research 
workers who apply to the address above. 


Hrrata. In the communication entitled ‘‘Sohition 


, 


desaribed. Beta, Arch et al. 
roh. Biochem., Meth 
MoElroy, 


ber, in Nature of November 9, er 8, 
lme 8, for “hydroxyapatite (220 b. 25 
“hydoxyapatite’ (220 ugm. P/ml)'; Bias. du in 


Ene Ma in ihe phrase "1,200 umgm. 


Mrd s E M og- 
into solution", the quantitas should be 


Du ugm, respectively. ~- 
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PLANETARY ATMOSPHERES AND CONVECTION IN ROTATING 
FLUIDS 


SYMPOSIUM on ''Planetary Atmospheres and 
Convection in Rotating Fhuide”, under the joint 


ground of the fleld. He said that two main problems 
arise, one of them concerned with the large-scale gen- 
oa ora Poe ee Pan doval a e Aad 
on & rotating sp and the other with the onseb of 
convection in fluids. Until the work of Margulee (1903) 
the formar problem had been discussed only qualite- 
tively and the theory due to Margules is iteelf unsatis- 
factory on account of a 


satisfactory agree- 

ment in the simplified problem of differential heating 
of a non-roteting fluid on a plane base and also in 
the monsoon problem ; but the corresponding treat- 
ment of the problem of the circulation of the 
atmosphere as & type of tidal problem, in which the 
period becomes infinitely large, produces east winds 
in all Istitudes. This is in direct conflict with the 
r es ee HO REN E 
the upper troposphere in temperate latitudes. Incor- 
porating skin friction into the problem will have the 
effect of abolishing the relative angular momentum 


sphere, ib was pointed ous by Jeffreys (1028) that 
in order to maintain the westerlies in temperate 
latitudes there must be a transfer of weeterly angular 
aoe from the equatorial regiona, which in 

a positive correlation between the eest- 
Ces a components of flow and 


10km. Itis thus concluded that cyclones are an integral 
part of the mechanism of the general circulation. 
The second problem concerning the onset of con- 
a ae ee ee 
(1800), and the first theoretical paper is due to 
Rayleigh (1916), who pointed out that the buoyancy 
forces in & fluid heated from below will be sufflaient 
to overcome the viscous damping forces if a certain 
non-dimensional number R, ia greater than à, where 
A is a constant of the order of 1,000 and R, (= gapA*/ 
xy) depends upon the constants of gravitational 
acceleration, g; coefficisnts of thermal 


pointed out also the impartance of knowing ihe 
rotation of the solid body of & planet. If heating 
takes place at the equator, there must be 


spoke on “The Basic Observa- 


pis and photometrio 


tively hard to deteot. The alight ahifte due to varying 
ee pale tiae E a tuetur ipd s 
ing the planetary spectrum from 
diffoulty is the lack of light 
fet oa dics Cas eee Gas 
low dispersions. Observations have been made of 
the distribution and polarization of the light from 
the planeta as functions of position on the disk and 
the wave-length used, and the results have to be 
interpreted by transfer theory, taking into account 
Teflexion at the planetary surface in the case of 
optically thin atmospheres. The small range of phase 
angles which can be observed for the outer planets 
is & major difficulty. 

Mercury has a very tenuous atmosphere, not 
observable spectroscopically, but giving & measur- 
able centre-limb variation of polarization. The mass 
per unit surface is 0-005 of that above the Earth's 
surface, but the chemical composition is unknown. 
Light gases cannot be retained because of the high 
surface temperasure and low surface gravity. Spectra 
of Venus show the presence of carbon dioxide in 
considerably greater abundance than in the barres- 
trial atmogphere. Kuiper has established the varia- 
bility at different parts of the disk ; this is presumab 
caused by the varying heights of the upper cloud 
surface. The other atmospheric constituents are 
unknown ; nitrogen is the most probable. The nature 
of the clouds ia unknown: recently the suggestion 
has been revived that these clouds are water droplets 
and the lower temperatures now thought to prevail 
(— 40° to — 50° O.) could account for the absence of 
water-vapour lines. Carbon dioxide has been found 
on Mars in amounts comparable with that on the 
Earth. No other constituent has been identified ; 
ane may speculate that nitrogen is Mothane 
and ammonia have been o in Jupiter and 
kisses dus Baturn, Uranus and Neptune. Herzberg 

also detected the hydrogen molecular quadrupole 
transitions in Uranus and N 

It seams probeble that hydrogen and perhaps 
helium form the bulk of the atmospheres of the four 
major planets. There are several striking features 
which are not clearly understood, such aa the recently 
discovered bursts of radio emission from Venus, the 
radioactivity localized in the spots of Jupiter, the 
Presence of latitudmal bands not in solid rotation in 
the Jovian atmosphere, and their absence on Saturn, 
while the t strength of the methane bands in 
Uranus aad Neptane cannot be explained solely on 
the besis of low temperatures and must be considered 
an unsolved problem. 
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Prof. P. A. read & paper on “The General 
Circulation of the Earth's Atmosphere’. In dis- 
cussing the general circulation of the Harth's atmo- 
sphere, is is necessary to consider two differens aspects 
of the motion; first of all the time-sveraged mean 
flow patterns (U, V, W) and the turbulent field 
(w^, 0’, w), which is the departure of the motion from 
its mean. The mean motion (U, V, W) is now well 
obeerved up to about 50 mb., the sonal mean motion 
U (measured positive to E.) consisting of easterlies in 
a zone about + 80? of the equator, & weak easterly 
circulation near the poles and westerles elsewhere. 
The mean meridional motion V (measured positive 
to N.) is more difficult to assess since v’/V is large 
and the two most reliable sources are Mintx and 
Tucker. Mints determines V in the northern hemi- 
sphere from the angular momentum budget for an 
atmospheric ring, asquming that the mean transfer of 
retai e suomi qa. abe downward. direia A 
zero at and above 700 mb., and W = 0 at 200 mb., 
and determines the vertical velocity W from the 
continuity equation. This shows that there should 
be & direct oell (ascent at southern end) from 5° B. 
to 30° N. in winter with y ~ 100 om jee, W ~ 
0-2 am jac., and an indirect cell from 30° N. to 
70° N. in which V ~ 50 om./seo., W ~ 0-1 cm./seo. 


using actual wind observations instead of geostrophio 
winds (Mints) reveal a srmilar meridional cell struc- 
turo, but she cells themselves are a good deal stronger. 
The longitudinal variation of U reveals the inter- 


maxima over the east of continenta and over the 
Middle East; it is a matter of conjecture whether 
this is mfluenced most by the presence of mountains 
or by the land/see configuration. There is also a 
longitudinal variation of V, and it is clear here thas 
there existe a standing-wave pattern at 50°-55° N., 
iere jen de wm T ia positive from 100" 

., negative from 120° to 50° W. and positive 

vin from 5d. W. to 20° E. 

Prof. Sheppard also pointed out the existence of 
an upper-air monsoon type of flow over Aden. The 
total kinetic energy of the atmosphere plotted against 
latitude reveals & pronounced maximum sé sbout 
30° N. and the kineti energy of the turbulent motion 
gives a similar type of curve, the ratio of these two 
quantities in moat latitudes being approximately 
toy. The of how much energy resides m 
different wave-lengths and how this energy is trens- 
ferred is still difficult to answer, since systematized 
information is very scanty. Henry and Hiss have 
atbampted to do this using geostrophio winds for 
January 1951, bus the direction of energy conversion 
is not clear; it would appear, however, that the 
greater part of the energy resides in the lower wave 
numbers. 

In the concluding address of the first morning 
seemion, fthe late] Prof. H. U. Sverdrup discussed 
“The Circulation of the Oceans”. He pointed out 
that, with a few minor exceptions, the currents of 
the upper layers of the ooeans appeer to be main- 
tained by the stress which the prevailing winds exert 
on the ses surface. Qualitative agreement has been 
obtained between the ocean currents as computed 
from. the observed distribution of mass and as oom- 
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puted from the wind stress, but the mechanism by 
which such & current as the Gulf Stream is mam- 
tained is not clear. In the case of the equatorial 
counter-curren’, which flows in the opposite sense to 
the mean wind, the direction of flow is consistent, as 
elsewhere, with the geostrophio equation, the vorticity 
equation and the vanishing of the horizontal diver- 
gence. In the case of the Gulf Stream, however, a 
westward intensifloation of currents can be expected 
if horizontel friction terms are retained in the 
vortiatty equation following Stommel, although 
Oharney's discussion of the same problem, which 
retains the inertia terms instead of the frictional 
terms, also leads to an intense current on eastern 
coasta. An appreciable deep-water circulation is 
found in the Atlantic Ocean only; this circulation 
is generally described as a thermal, implying that i$ 
is maintained by heat being converted into kinetic 
energy ; but this circulation may algo be wind-driven 
in the senso thet the prevailing wind carries upper 
water to the north across the equator off the coast 
of South America, so that deep water must flow 
south. In the northern the ocean 
currents carry considerable quantities of heat from 
lower to higher la&ibudes, particularly south of 30°. 
This heat is conveyed into the a&&moephere by 
evaporation off the east coasts of the continents. 
Generally speaking, northward flows give off energy 
to the atmosphere, while southward flows give energy 
to the sea. The interaction which exists between 
the atmosphere and the ocean implies that it 
will be necessary ul to deal with the 
circulation of the combined system of atmosphere 
ocean. 
The first afternoon seasion opened with a paper by 
Prof. E. Lorenz on ‘The Circulation of the A‘mo- 
spheres of the Outer Planeig". The planeta Jupiter, 
Saturn, Uranus and Nepsune have in common great 
distance from the Bun, greet size and rapid rotation, 
by comparison with the Earth. Details observable 
on Jupiter include alternating dark belts and bright 
xonee, irregularly distributed dark and bright spote 
which move relative to each other, systematio 
variations of rotation speed with latitude, particularly 
the ‘ ial acceleration’, and a large semi- 
permanent marking, the Great Red Spot. Belts and 
zones have also been observed on Saturn and occasion- 
ally on Uranus, and spots have been observed on 
Saturn. 
From the thermal wind approximation, a relation 
temperature which applies when the hori- 
zontal forces and the vertical forces are each nearly 
in equilibrium, and from the of the eque- 
torial acceleration, it is deduced that Jupiter’s visible 
surface lies far sbove the surface of amy solid core, 
so that only the upper atmosphere of Jupiter is 
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atmosphere is ial case of & 
saatna eyrna hosted aid: Current studies 
of such fluide suggest explanations for some of the 


observed features of Jupiter. studies 
indicate that ical flow will not be observed 
if the Rossby number, the ratio of a relative 
angular velocity to a typical abeo angular 


velocity, lies below a critical value. The scale of the 
asymmetrical disturbances decreases as the Rossby 
number decreases. Theoretical studies indicate that 
any mathematically possible steady symmetrical flow 
will be unstable if the Rossby number is subcritical, 
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and that the wave number of the most rapidly 
growing disturbance increases as tho Roasby number 
decreases. Thes resulte, if applicable to Tupiter'a 
atmosphere, imply that the ow should be asym- 
metrical and that the disturbances should be smaller 
than those on the Earth, relative to the planets 
radius. The dark and bright spots on Jupiter have 


in detail the transfer of angular momentum men- 
tioned by Sir Harold Jeffreys in his introductory 
address, and in addition he considered the transfer 
of water vapour and energy for the Harth’s atmo- 
sphere. Each of these quantities shows the same 
conservative feature of a net inpub into the atmo- 
sphere in low latitudes, and a net ousput in high 
latitudes with a transfer from low +o high latitudes. 
The flux of any such quantity a &oroes a latitudinal 
surface has been split up into two parts by Tuoker, 
an advective flux aV snd an eddy flux a’v’, where 
a’ and v’ denote the departures of a and v (the 
.equator-pole velocity component) from the mean 
values à and V respectively. 

In the case of the angular momentum flux in the 
northern i , Tucker’s resulte, which have 
been obtained from actual and nob geostrophic winds, 
confirm those of earlier workers in indicating & 
maximum northward flux of angular momentum ab 
80° N. at about 200 mb. with little horizontal transfer 
anywhere below 500 mb. and with the major part of 
the flux arising from the eddy flux term. The cal- 
culations of the mean field of velocity V in a meridional 
plane indicate a direct equatorial cell, although there 
is uncertainty at present concerning the importance 
of this cell in the mechanism of angular momentum. 
An independent asseesment has been made by Tucker 
of the transfer of angular momentum from estimates 
of surface and mountain torques, and the consistency 
of results from several sourceae—Priestley, Starr and 
White, and Mintz—-has been verified. Mention was 
also made of recent analyses of turbulence spectra, 
which reveal the importance of eddies on the scale of 
depreasions &nd' anticyolones in the transfer of 
enthalpy and angular momentum. 

Dr. Raymond Hide followed with a paper on 
"Experiments on Convection in Rotating Fluids”. 
He indicated thats two main types of experiment 
have been performed : those in which a shallow layer 
of fluid is subject to heating from below or cooling 
from above (type A), and those in which the differ- 
ential heating is imposed in the horizontal. In the 
former, as mentioned earlier by Bir Harold Jeffreys, 
when the adverse density gradient exceeds a certain 
value a cellular convective type of flow (Bénard cells) 
is established, the onset of this motion being depen- 
denb upon the Rayleigh number BE, exceeding a 
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constant à. The constant is of order 1,000 in the case 
of xero rotation, but increases monotonically with 
rotation Q of the system, A depending upon the 
Taylor number T, = 4(A*|v*. The most recent 
theoretical resulta in this cage, due to Obandraeekhar, 
have been verified i by Nakagawa ; 
the moat interesting result of the experimente is that 
Totation. In the B, or dishpan type of experi- 
ment, the princi experimental work is due to 
Fultz and Hide, both of whom considered thermal 
convection in & rotating liquid with a free surface 
and subject to horizontal differences of temperature. 
Hide has shown that there are three régimes of flow 
depending ementially upon the value of one para- 
meter : 


8 = 2gh (py — Pa)/O*(b — a)" mean 
where b and a are the outer and inner radii of the 
cylinders bounding the liquid and p is the density. 
When 6 exceeds about 1-6, the flow consista of a 
meridional circulation in which the motion of the 
liquid on the free upper surface is in the form of 
inward moving spirals. If @ is somewhat lees than 
1-0, the flow is characterized by a regular quasi- 
horizontal wave-like pattern of wave number m. 
The motion is almoeb entirely restricted to & narrow 
meandering ‘jet stream’. The wave train drifie 
steadily in the same sense as that of the flow in the 
top surface jet while m depends on 6. When © is 
reduced steadily from 1-6, m increases slowly until 
thas value of m is reached for which the amplitude of 
the wave is equal to 0-67 of the wave-length. When 
@ has lees than this value, unsteady wave flow 
(vacillation) occurs in which the wave pattern swings 
about a mean horizontal radius as the whole pattern 
rotates. A. R. Smith is at present i the 
effect of changing v and x, and his resulta indicate 
there is some of the flow characterstica 
upon the Prandtl number v/x. Fultz has made 
studies of the three-dimensional structure of the flow 
patterns and has measured the heat flow during 
vacillation, showing that there is a fluctuation with 
an amplitude of about 10 per cent of the average 
value. 

Prof. M. J. Lighthill next discumed with much 
clarity and considerable verve the general theoretical 
aspects of the problems raised by the speakers who 
had preceded him. 

The first ion raised concerned the concept of 
diffusion. tities normally diffuse down their 
gradients, but several examples had been cited in the 
symposium in which the direction of the diffumon 
appears to be up the gradient, or in which diffusion 
appears to be practically abeent although the system 
is of & type for which i of other fields of 
Poan a e eee as ee 

y is it that the Gulf Stream remains no wider 
than 100 km. over long stretches of the Atlantio, 
whereas water jets in water will with an 
indluded angle of 30°? Similarly, why does the 

io jet stream maintain & coherence in spite 
of the obvious presence of turbulent transfer and 
observed severe turbulence at its boundaries? 
Again, it would appear that for many planets, par- 
ticularly the Earth, the angular velocity of the solid 

does not lie in the middle of the range of 
angular velocity observed at differens latitudes in the 
other parts of the a&mosphere but is approximately 
equal to the equatorial value ; it follows that the 
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things remain, on the 
average, stationary. Finally, there is a fourth diff- 
culty of understanding the up-gradient flow of 
westerly angular momentum in low latitudes. 
Dealmg with the fourth of these problems, Prof. 
Lighthill pub forward two lanasions; the simpler 
in that this is an apparant dillisulty only, sitios if one 
chooses & fixed Newtonian system of reference axes, 
and one accordingly adds to each relative zonal 
velocity the amount of 470 cos(lstitude) m.[geo., the 
change in the frame of reference makes no difference 
to the mean a.m. flow and with the fixed frame the 
northward flow of a.m. in low latitudes is now down- 
gradient for the absolute motion. The third problem 
of a.m. balance—the balance between the lower and 
upper also be looked at in the same 


The problem why turbulence does not dissipate 
the Gulf Stream is one where extensive laboratory 
experiments need to be performed, in which it is 
neceasary to create in the laboratory either a top- 
surface water jet which is warmer iban its sur- 
Toundings, or the identical problem of a bottom- 
flowing cold water jet which is cooler than its sur- 
roundings. It may be the stable density distribution 
which is favourable to the jet remaining compact. 
Finally, from the observation of the non-dissipation 
of the atmogpheric jet stream, it is clear that there 
are limitations to the action of turbulence in rotating 
systems with temperature variations; but it is 

le that in explaining this enigma some new 
idea may have to be mvoked; the ic jet 
stream is neither at the top nor the bottom of the 
atmosphere, and much of the time it is intermediate 
in temperature between the air on different aides of 
ib. The only hope for clear understanding here, Prof. 
Lighthill suggests, is for oonsinued laboratory experi- 
manis combined with some new kinds of theoretical 
model aimed at the central object of explainmg what 
are the forces which hold the jet together. 

At the third session, on the morning of May 24, 
Dr. R. M. Goody read a paper on “The Thermal 
Structure of Mars”. Ground temperatures on Mars 
in summer and winter have been derived by Hess 
from radiation emission measurements. These agree 
with what oan be expected from imsolation and 
albedo ; they show a greater variation with latitude 
than on the Earth. There are, however, two con- 
siderable sources of error in these determinations, 
due to the opacity of the atmosphere and the fact 
that the images in the visible and the infra-red do 
nob coincide owing to differential refraction. Recent 
spectrographio work by Strong and Sinton should 
eventually eliminate these. The ground pressure is 
of the order 85 mb., though this ia a little uncertain. 
The vertical temperature distribution depends on the 
gases present which are radiationally active. Carbon 
dioxide is the most important such constituent, being 
considerably more abundant than on the Earth, and 
it is probably mixed at all levels; it outweighs in 
its thermal effect the water vapour in the Martian 
atmosphere. There is no evidence of any direct solar 
heating, but in the long-wave spectrum of carbon 
dioxide the narrow but intense löp band, with 
weaker bands near lOu, will have a dominating 
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influence in establishing the temperature fleld and 
consequent flelde of motion. The thermal driving 
forces arising from carbon dioxide appear to be 
amaller than the ing water vapour forces ; 
but, poasibly due to other factors such as amall oon- 
dénsation, strong latitudinal contrast and low surface 
pressure, which act in the opposite direction, the 
resulting zonal motions on the Karth and Mars appear 
to be similar. 

The overall picture of the is of & oon- 
veotive lower layer of height 8-5 km. with a lapse-rate 
of 8-7° O. per km., and an abrupt change of gradient 
at this height into a layer where there ig radiative 
equilibrium. Above 185 km., the rate of collision 
should be so slow that carbon dioxide ceases to be 
an effective radiator, and consequently we should 
get here a high-temperature thermosphere. Ib is- 
Possible that there may exist a high- 
layer between the thermosphere and the ground. 

Prof. H. O. Urey presented a paper on ‘The Escape 
of Planetary Atmospheres”. Two mechanisms are at 
work, he said, in i the evolution of a 


secondly, there is the extremely effective 
activity of the ultra-violet part of sunlight in breaking 
up the molecules of different substances. In the case 
of the terrestrial atmosphere, one of the chief uncer- 
tainties is the height at which diffusion becomes 
more important than large-scale mixing processes. 
This height depends on the temperature m the upper 
atmosphere, and, assuming that diffusion dominates 
from 160 km. the escape layer at 300 km, and 
to 1,500°, or higher at 300 km. or 
more above the Earth's surface, it is then found thas 
the rate of escape of hydrogen is determined by 
diffusion and is about 10! atome per sec. per eq. am. 
On this besis, the hydrogen from 20 gm. of water 
would escape from each square centimetre in 4:5 x 
10* years; the same will be true for Venus. The 
study of the ratio of helium-3 to helium-4 indicates 
& high temperature a&b heights of 500 km. above the 
surface of the Earth. The solid Earth is emitting 
hydrogen, ammonia, carbon monoxide and methane 
ab unknown rates, and the oxidation of the latter 


ollowing the eacape of hydrogen, the oxidation 
of methane and the ing up of water, that 
oxygen and carbon dioxide would ultimately remain 
with the oxygen serving a8 & protecting agent for 
the lower layers. On Venus i$ appears that oarbon 
dioxide, not oxygen, has accumulated in the atmo- 
Sphere, though the olouds on Venus are probably 
composed of water, possibly coloured by carbon com- 
pounds ; A oe eee ag oR 
colouring material. Absorption by carbon dioxi 

protects the water against photoahemical decom- 
position in the lower atmosphere. The mixing ratio, 
hydrogen to water, is 150 times thas on the Earth, 
but at no time could there have been rapid escape of 
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hydrogen due to decomposition of water below the 
tropopause. On Mars the escape layer is 1,400— 
1,800 km. above the surface, and if water vapour 
gota above the tropopause it will escape. The rate 
af escape of oxygen has been computed ; results 
depend strongly on the height to which mixing 
extends. Carbon dioxide must be dissociated in the 
high atmosphere and oxygen atoms will escape if the 
high atmosphere is at 2,000° or higher. Oarbon 
monoxide ahould react with water to give carbon 
dioxide and hydrogen, and the latter should escape. 
In this way a mechaniam for the los of large amounta 
of water may exist and the planet may once have 


cyole. Ordinary turbulence and the major depressions 
and anticyclones are 
their genesis is independent of this cycle, whereas 


question posed by Dr. Sutcliffe is whether the general 
circulation of the atmosphere is essentially ‘wet’ or 
‘dry’ in the above sense. The energy balance of the 
atmosphere, omitting dynamical and transport terms, 
hag three components : sensible heat input by oon- 
duction, radistion belance (solar or terrestrial) and 
release of latent heat. Taking estimates given by 
Budyko, it appears thas the sensible heat is & gain 
to the atmosphere in all latitudes (omitting the poles 
in winter) with little average meridional gradient, 

is & loss in all latitudes, 


gain, on the other hand, has a very marked meridional 
variation with a main maximum in low latitudes and 
a secondary maximum in middle latitudes. The 
geographical pattern of energy sources and sinks has 
eesentislly the same shape as the precipitation 
and thus there is a strong presumption that 
the general circulation characteristics are substan- 
tially affected by the water cycle. The evidence from 
- experiments is not inconsistent with the 
present thesis, since it is possible that the jet stream 
t is the analogue of the polar front 
jet stream, bub that the sub-tropical jet stream 18 & 
characteristic of the atmosphere linked with the 
direct meridional circulation of low latitudes, which 
18 largely made ible by the water cycle. 
A paper by Mr. J. 8. Sawyer on “Jet Streams in 
the Earth's Atmosphere” concluded the morning 
Boegion. 


upper troposphere, on which it appears as a mean- 
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dering belt of strong winds around most of the 
hemisphere. It can be reproduced in the dish-pan 

of Fultz and Hide, and is probably the 
result of the rotation of the system, differential 
heating and surface friction. Eddy motion probably 
plays & part in establishing it. The sub-tropical jet 
stream occurs around most of the hemisphere in 
latitudes 20-30° about the 200-mb. level, and attains 
wind speeds of more than 100 knota. Tt is leas variable 
in position than the circumpolar jeb and probably 
arises primarily from the conservation of angular 
momentum in the upper branch of the meridional 
Hadley-type cell circulation which existe in low 
latitudes. Sawyer mentioned that this type of high- 
velocity jes may be that in the symmetrical solution 
of ihe equations of motion on a rotating sphere due 
to M. H. Rogers. 

The final seasion was opened with a paper by Mr. 
T. V. Davies on “The Theory of the Experiments on 
Convection in Rotating Fluids”. Mr. Davies first 
commented upon a remark by Dr. Sutcliffe that the 
dish-pan e I cannot reproduce the atmo- 
sphere. He pointed out that Starr and Long in 1953 
compered the angular momentum transfer in the 
atmosphere and the experiment, and found similarity 
not only in the distribution of the transport but also 
in the mechaniam of transfer. One of the principal 
features of the experiments of Fultz and Hide is that 
the flow patterns depend on a single parameter, the 
Rossby number H, = 26, where 6 is Hide’s para- 
meter. Kuo and Davies have investigated the 
stability problem theoretically by the method of 
small perturbations, and have derived similar results. 
Is follows from the snalysis that wave number m 18 
unstable when : 


(RODA 


where r, and h are the radius and depth of the 
liquid, z,« is the first zero of the Bessel function 


Im(2) and By = ga 5s. [ 40e ia a type of Richardson 


number. This instability oriterion indicates that the 
m wave can exist if the Rossby number and 
Richardson number satisfy an i ity. An m- 
equality involving just R, alone is obtained if one 
makes use of a relation connecting R, and E, found 
independently by Lorenz and Davies, namely : 
+ R, - LG. x (Prandtl number) 
in the case of symmetrical flow. This solution is 
equivalent to a relation between the vertical and 
horizontal gradiente of temperature in a heated 
rotating liquid, and making use of it one obtains the 
instability criterion (for water): 
Dm (1+ d Ej) E, < 16 

for low wave numbers m<5 bub diverges in- 
increasingly from them at higher wave numbers, 
poesibly due to thei of the R, R, relation- 
ship. The problem of vacillation mentioned by Hide 
ig a non-hnear phenomenon nob covered by the 
&bove theory. 

Dr. J. G. Charney followed with & paper on the 
“Theory of the General Circulation of the Atmo- 
sphere". Dr. Charney emphasized first of all that in 
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trymg to attain a complete theory of the general 
circulation, one must take into account the inter- 


action of the mean zonal field of motion and the eddy 


departures from the mean, since these are nob 
secondary features of the flow fleld but primary 
mechaniams in the energy transfer process. The 
eddies owe their origm to an i 
of the thermally driven mean flow but, having 
developed and grown to a limiting size (the per- 
turbation grows until the rate of gain of energy from 
the energy of the mean flow balances tHe 


they than become permanent 

In setting up this problem mathematically, use is 
made of the quasi-geostrophic approximation for the 
. horizontal flow field, and a two-layer model is used for 
replacmg the continuous three-dimensional fleld of 
motion—the interaction between the flow ab the two 
levels being essentially the same as that between two 
superimposed. us incompressible layers of 
differing density; this model gives realistic con- 
versions of potential to kinetio energy, but has the 
disadvantage that the vertical distribution of tem- 
perature must be prescribed. The simosphere is 
divided into the two layers 0-500 mb. and 500- 
1,000 mb. ; the Rossby-type atmosphere is taken in 
which the variable Coriolis parameter is oesentially a 
linear function of north-south distance and the 
heating supplied to a vertical column of this &&kmo- 
sphere obeys radiational laws. This differs from 
Phillipe’s recent general circulation solution in which 
the sources of heating sre fixed. 

The method of solution breaks down mito the 
following steps: the steady-state wind and tem- 
perature distribution are calculated, assuming axial 
symmetry and the quasi-geostrophic approximation 
arising from solar heating; it is observed that this 
circular vortex is unstable. By means of first-order 
perturbation theory, that wave is calculated which 
has the greatest growih-rate; the only unknown 
factor concerning this wave is then its amplitude 
factor. Assuming the perturbation attains a limiting 
amplitude, a second calculation is made of the new 
zonal velocity and temperature distributions involv- 
ing the unknown . If use is then made of 
the energy condition for the limiting perturbation, a 
specific value can be obtained for the amplitude. 
This is, of course, a numerical and not an analytical 
treatment. 

The resulte obtained may be summarized as fol- 
lows: in the absence of eddying motion, there are 
westerly winds mainly in the upper level, 25 m.[sec. 
maximum st 45°. This distribution is modified by the 
eddy exchange process; about 20 m./pec. is added 
to oid volition Bt MU at both leyes. It reduces 
the westerly zonal flow to zero near 224° and 674° ; 
polewards of 67}° and equatorward of 224°, upper 
and lower winds become slightly easterly. The pole- 
equator temperature contrast is considerably reduced 
by the eddies from 45° C. to about 20° O. The 
meridional motion in the symmetric case is a direct 
oell with a maxmum horizontal velocity of 10 am./ 
soc., whereas the eddy process gives rise to a three- 
celled circulation. This is in broad general agreement 
with observation. 

Dr. E. T. Eady read a paper on “The Physical 
Parameters characterizing the Dynamics of Planetary 

". He pointed out, first of all, that for 
the large-scale meteorological problams the Reynolds 
number is so large thas the resultmg turbulent flow 
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patterns aro well beyond the laminar régime. The 
second parameter introduced was the Richardson 
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number, Ri = esf (2): , where 0p/0s is a vertical 


derivative, which is a local parameter governing the 
stability of air flows of variable density: Rt < 0 
produces convection, 0 < Ri < 1 gives the criterion 
for the growth of meridional circulations, Ri > 1 
produces circulatory type flows with slight vertical 
motion. Two numbers closely associated with Ri 


are a = g Ffor where f is the Coriolis parameter 
and ĝpjðy & horizontal gradient of density and 
b = g SE faf", the former being related to the Rossby 


number which enters into instability criteria. The 
Richardson number may be interpreted as the ratio 
of potential energy available to kinetic energy avail- 
able to an element of fluid, and if Rs is large it ig 
then clear that the eddying energy source is the 
potential energy. Also, it is clear that in regions ` 
of the atmosphere where electromagnetic forces aro 
no longer negligible, one can introduce a non- 

dimensional M which is the ratio of the 
magnetio energy available to the available potential 


energy, namely : > 
M = Bg E 


M clearly increases in the vertical due to the decrease 
in density; M small implies that the charge moves 
with the fluid. In ionospheric regions where the 
mean free path is large, the all-important parameter 
is the ratio of the magnetic energy pH’ to the kinetic 
energy mV? of the charged particles. 

The mam problems which seemed to have been 

inating the discussions were summed up by Prof. 
P. A. Perhaps the most significant feature, 
said Prof. was the evidence of jet streams 
not only m our own atmosphere bub also in other 
planets and im experimental work which Hide 
described. What is equally striking is that the reason 
for jet streams is still obecure. The fact that there 
is & transfer of westerly angular momentum pole- 
wards from the equatorial region does not, in itself, 
lead us to expect a sharp jet stream. Sawyer’s views 
may imply ‘thas big jeta grow from little jets’, but 
on the other hand it is worth while bearing in mind 
that the tight horizontal temperature gradients, with 
the consequent development of a jet, may be aasoci- 
ated with unstable baroclinic wave development. 
The question of the maintenance of the jet stream 
against turbulent diffusion at the boundaries has 
been raised, and in this connexion it is pomibly 
important to bear in mind that the two-dimension- 
ality of the flow patterns may imply a lesser amount 
of turbulent dissipation. The precise reasons for the 
existence of ¢wo jeta is not clear, and similarly ocean 
Jote such ag the Gulf Stream are not yet adequately 
explained. Veronis has that there may be 
thermal processes involved here which have not been 
sufficiently elucidated. The work of Kuo and Davies 
on instability of the dish-pan flows raises some 
importens questions concerning earlier work on 
instability of atmospheric zonal flow patterns, in 
which the variation of the Coriolis parameter with 
latitude played a dominant part, but this is absent 
completely in the dish-pan experiments. Does tho 
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experimental dish-pan type flow actually carry over 
to the atmosphere, in which the heat sources are to 
some extent differenb ! (One serious drawback of 
theoretical attempts up to the present is that the 
vertical gradient is initially 
and is not @ product of the solution of the equations.) 
The of momentum transfer in the experi- 
mental work and in the atmosphere are now fairly 
fully understood ; energy transfer processes are also 
understood and Dr. Sutcliffe’s resulta may be summed 
DE by yig Wi Me Pao o Toer TEn 
the energy-transfer prob alters the tempo rather 
than changes the pattern. 

Bo far as the planets are concerned, Prof. Urey's 
work demonstrates that chemical composition has to 
be brought in in building up the complete picture of 
the general circulation. Dr. Goody has made it quite 
clear that the large-scale dynamical problems for the 
atmosphere of Mars may be much simpler for 
meteorologists than our own atmosphere, due to the 
fact that its water vapour content is so much lees. 
In the cage of Jupiter, where there is & variation of 
the mixing ratio with height, it is poasible for there 
to be one atmosphere overlying another with little 
or no interaction, and this raises quite difficult 
problems of interpretation. T. V. Davizs 


THE EUGENICS SOCIETY 


December 4 the Eugenics Society held a 
dinner under the presidency of Sir Oharlee 
Galton Darwin, in celebration of ita first fifty years 
of active life. The Jubilee dinner was the occasion of 
Masc SAE The first was the presentation of 
the Medal to Dr. C. P. Blacker. This Medal, 
a mark of high distinction and esteem, is the highest 
honour in the gift of the Society. It has been awarded 
on & single previous occasion, & dozen years ago, to 
Sir Alexander Carr-Saunders, later to be president of 
the Society, who was present and spoke at the dinner. 
Dr. Blacker, now honorary secretary of the 
Society, was ita general secretary for the twenty-one 
years during 1931—62, so ing the presidencies 
of Sir Bernard Mallet, Sir Rolleston, Lord 
Horder and Bir Alexander Oarr-Saunders. 

The tion of this rare award is testimony 
to Dr. Blacker's great knowledge, zeal and vigour on 
behalf of the Society. It is largely through his 
writings and influence that the iety has been able 
to lead public opinion in & controversial fleld and age. 

The second special feature of the jubilee was the 
issue of the Society's revised Statement of Aims. 
This document, as well as treating of euganic science, 
studies and policies, i an impreasive list of 
the past activities of the Society. They afford a 
convincing indication of the way in which the Society 
has often been able to lead—albeit quietly and by 
stimulation in the right quarters at the righb tme. 
Posscesing freedom, by the good fortune of endow- 
ment, the Society has been able to initiate and 
catalyse chosen efforts and researches, frequently 
doing so by help to cognate societies, such as the 
International Planned Parenthood Federation, the 
Family Planning Association, the British Social 
Biology Council, and others. 

Prominent among the Society’s activities pursued 
by such means have been Lidbetter’s classic 
researches on the social problem group, and later 


NATURE 


1461 


work on problem families; Baker's work in the 
thirties on the elaboration and testing of chemical 
spermicides as & stage in the improvement of oontra- 
ceptives without which appropriate differential 
fertility cannot be brought about; Lewis’s work on 
morbid inheritance; and the Population Investi- 
gation Oommittes (of which Carr-Beunders and 
Blacker were joint founders), which was the fore- 
runner of the Royal Commission on the Population 
of Great Britain. Further, there have been two 
especially close collaborations with Political and 
Eoonomic Planning on population policy for Great 
Britain a decade and more ago, and much more 
recently on world po tion and resources. An 
inquiry into promising ies will soon be published. 
The Society’s journal, the Eugenics Review, has 
been published as a quarterly smce 1909, and fol. 
lowing the Second World War there has been issued. 
additionally a series of important occasional papers. 
by Blacker, Burt, Thomson, Terman and others. 
The Society’s jubilee also coincides with a change 
in the general secretaryship. Dr. O. O. Carter, who 
succeeded Dr. Blacker in 1952, has now joined the 
Medical Research Council Clinical Genetics Research 
Unit at the Hospital for Sick Children, Great Ormond 
Street. His place has been taken by Dr. G. C. L. 
Bertram who, after seven years as director of the 
Soots Polar Research Institute in Cambridge, has 
recently spent a period in New Zealand as William 
Evans visiting professor in the University of Otago. 
The aims of the Society may be summarized as 
being: to study the influenoos which may modify 
inborn human qualities ; to formulate and support 
policies for developing these qualities to the utmost 
advantage; to promote research on eugenio prob- 
lems ; to foster a responsible attitude bo parenthood ; 
and to guide public opinion 1n these matters. 
The Society's address ia 69 Eccleston Square, 8.W.1. 


WORK STUDY 


N the four years of ita existence the European 
Productivity Agency has dong muah to stimulate 
increased productivity in industry through coon- 
ferences, courses, visita of consultants, publications 
and other means. Some of its activities have been of 
little value to progressive organisations and have 
been unnoticed and unheeded by others. In the 
main, however, the Agency has provided & most 
valuable service in acting both as & stimulant and as 
& medium for promoting exchange of useful ideas 
and methods between firms in the participating 
countries. The majority of its reporta have been 
weloomed by those looking for new ideas and tech- 
wo ped ae E 
all the reporta the Agency has produced, 
“Labour Management on the Farm’’* will almost 
certainly be regarded as one of the most valuable. 
It contains information which has been culled from 
innumerable sources and which has never appeared 
before in one volume. It is of direct and practical 
value to the thinking farmer who is prepared to 
revise his methods to improve his efficiency ; i$ has 
been carefully planned and well written. 
The report owes its genesis to & seminar organized 
on be of the European Productivity Agency by 


* “Labour Management on the Farm". 171. : 
ETA Agency of the res si te Hardraen Corneil: 


1402 


the Mini of Agriculture, Fisheries and Food of 
the Nether at Wageningen during July 9-18, 
1956. The seminar was attended by approximately 
45 participants from 12 member countries of the 
Organization for European Eoonomic Oo-operation— 
Austria, Belgium, Denmark, France, Germany, Italy, 

urg, the Netherlands, Norway, Sweden, 
Switzerland and the United Kingdom. Participants 
included specialists, teachers and advisors working 
on farm work simplification and labour management. 

The programme of the seminar provided for 
discussions and exchange of information on the 
technical and economic importance of labour manage- 
ment in agriculture ; on methods for work study and 
their application; on development and use of 
standard data and allowances in labour planning and 
control in relation to farm wages; on advisory and 
teaching activities in farm work simplification and 
labour management; and on the principles for 
maintaining good labour relations on the farm. 
Practical demonstrations of work study methods 
were arranged et the Institute for Agricultural 

i ing and Rationalization at Wageningen. 

Although it is fully realized that many questions 
concerning labour relations on the farm are 
under agreements between associations of prr d 
and employers respectively or by means of offici 
regulations, the present report is primarily concerned 
with the relations between the individual farmer and 
his workers. 

After defining the objectives of farm-work sim- 
plification and labour management on the mdividual 
farm, the report presents an illuminating account of 
work-study technique applied to farming practice as 
well as current research in work simplification. 
There is, for example, an impreasive flow process 
chart, analysing the handling of straw on a farm ; it 
was found that the straw was lifted fifteen times 
before reaching ita final destination. There is also 
a man-machine process chart of machine milking 
which shows that the machine was idle for half the 
time the milkmg task was being performed. -In 


watering pigs; j 
to a reduction of 100 walking miles each year. 
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To show that work study leads to genuine and 
practical improvements on the farm, and to give the 
farmer guidance in developing the principles of work 
amplification on his own farm, the report includes 
five studies where work study has been applied to 
agriculture. These are: the farm work diary—as a 
means of research and extension in the fleld of labour 
management; work study as a guide for setting piece- 
work rates; planning farm buildings to save time 
and energy ; the role of work study m the develop- 
ment of machines and hand tools; and the role of 
work physiology in dealing with probleme of labour 
management 


The section on farm buildings gives useful informa- 
tion about the conversion of old buildings; the 
section on work physiology not only includes well- 
substantiated advice about the prevention of fatigue 
but also recommendations about the kinds of tools 
and barrows which are most suitable for farm workers. 
Even the notoriously conservative farmer might be 
tempted to try buckets with a fla l mide after 
readmg how their use has led to atoonsiderable 
reduction in fatigue. a 

The authors of the report are aware that the 
introduction of method study and work measurement 
is unlikely to be accepted on farms where labour 
relations are bad. They recommend means whereby 
good labour relations may be built up and maintained 
on the farm and give detailed information about tho 
principles which must govern the introduction of a 
wage mncentive plan. This is supported by illustra- 
tions of oases where wage incentive schames have 
been introduced. 

Since the report is more likely to be sean and 
used by organizations like county agricultural advi- 
sory committees than by individual farmers, it 
includes sections describing the ways m which an 
advisory programme and labour and 

training facilities could be developed ; they 
are as useful and practical as the rest of the report. 

The detailed bibliography contains accounta of 
fundamental researches and of immediately applicable 
investigations like those concerned with the organiza- 
tion of raspberry picking with chips and punnete 
and of the use of motion and time-study in planting 
cabbage and celery by hand. 
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THE PROBLEM OF THE ‘AMPHIOXIDES’ LARVA 


By QUENTIN BONE 
Department of Zoology, University of Oxford 


HE remarkable ‘amphioxides’ larve that were 
described in detail by Goldschmidt! and Gibson! 
appear to be the larvm of three different species of 
Acraniate. When these larve were first described, 
it was supposed that they were adult animals, and 
they were placed in a separate genus, AmpMozides 


Go 
all rather similar, differmg from each other in size, 
myotome number, and im various other characters 
such as the form of the tail fin and rostrum. 

Those animals are unlike the well-known amphioxus 
larva (that is, the larvie of Branchiostoma lanoeolatum), 


for although they are superficially similar in appear- 
ance, they are evidently animals that spend much 
longer m the plankton, growing to a larger aize before 
metamorphosis; from this longer growth-phase 
arises their differences from the amphioxus larva. 
When fully grown, but before they have begun meta- 
morphosis, they may be 0 mm. or more long (twice 
the mze of the amphioxus larva at metamorphosis), 
and yet possess no trace of the atrium except at the 
extreme hinder end of the body. The fully grown 
i of all the species known possess a single 
row of 27 median gull ats, which correspond to the 
primary series of gill slits of the amphioxus larva. 
In some of the larger specimens that have been 
found, there are large gonad rudiments in & row upon 
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the right aide of the body only. It was for this reason 
that they were at first believed to be adult forms; 
Goldschmidt.made the genus the type of a new family 
of Acrania, Amphioxididae (allied by the asym- 
metry of gonads to the Epigonichthyidae), 
Goldschmidt‘. ' 

Very shortly afterwards, both Goldschmidt and 
Gibson found specimens that had metamorphosed, 
and ıt became clear that the animals were in faot 
Acraniate larvæ. But this clarification of the situa- 
tion has nob yet gone as far as it might, for nob only 
is 15 nob clear to which adult species the larvæ are 
to be assigned, but also it is neceasary to consider the 


single specimen 
which has been found in the North Sea’. This larva 
had 19 gill elita, in a smgle row; it was 5 mm. long 


an ‘amphioxus’ larva metamorphosing at the stage 
when there are 14-15 primary gill slits, and the larva 
is 4:5 mm. long. 

It ıs interesting that the amphioxus larve which 
were found at Plymouth in 1892* posseased 16-17 
primary gill alike (their length was not stated, and 
I have been unable to locate these specimens). 

Apart from these larve from the Channel and the 
North Bea, none of the known species of ‘amphioxides’ 
larva oan be definitely assigned to an adult species of 
Acraniate. 


lucayanum ; for the other forms of larva, no adult 
form has been suggested. 

By the kindness of Prof. M. Blackburn and Dr. 
Munro (of the C.S.LR.O., Cronulla, New South 
Wales), I have been able to examine some i 
of the larve of Paramphiorus bassanus (Gunther), 
an Australian Asymmetrontid, which were collect- 
ed in the Baas Strait area. The occurrence and 
distribution of these larve have been briefly discussed 
by Blackburn’. 

They are ‘amphioxides’ larve of a very similar 
appearance to those previously desaribed ; in Fig. 1 
the upper drawing shows the appearance of a large 
flxed specimen, and the lower, the probable appear- 
ance of the larva in life. ~ 

Fig. 1 illustrates the larva received 
(6:4 mm.), which had 27 median gill slits. In none 
of the specimens waa there any trace of gonad 
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rudimenta. Compared with Amphi- 
oxides pelagious of equivalent mat- 
urity (the same gill slit number), 
species is smaller, 


a much greater number of myo- 
tomes than the other forms de- 
scribed. The largest number for A. 
pelagious is 68, and for A. valdivias 
and A. stenwrus, 70. In the present 
larvæ, the smallest had 
14 myotomes, and the usual number 
tand; for both large and small was 78. In 
addition, in these larve, the teil fin 
begins at the level of the 48rd 
myotome (ss compared with the 28rd-25th in 
pelagious, and the 82nd—88rd in valdiviae). 
Lastly, the fin-ray boxes, which form a continuous 
dorsal series, are arranged 4 to a myotome throughout, 
as compared with 5 in A. valdiviae, and 2-4 in A. 
pelagicus 


These larvæ are interesting, for they are the first 
larve of the ‘amphioxides’ type that can be certainly 
assigned to a known adult species ; also, they show 
some stages in the metamorphosis of this type of 
larva which indicate that the process is somewhat 
different from that taking place in the amphioxus 
larva. 

In the complex re-assortment of the gill alit number, 
involving both the disappearance of slits already 
formed and the appearance of new slite, that takes 
place during the metamorphosis of the amphioxus 
larva, there is a stage when the larva possesses 8 
pairs of gill alita, known aa the ‘critical’ stage’. At 
this stage, the larva pauses for a period before further 
changes take place ; it is sometimes supposed that ib 
representa a significant phase in the recapitulation 
of the evolutionary history of the Aorania. However 
this may be, ib seems that the ‘amphioxides’ type 
of larva does not exhibit a critical stage in ite meta- 
morphoeis, which appears to be a relatively gradual 


process. f 

Gibson’s description of the two metamorphosing 
individuals of AmpMozides pelagicus showed that if 
these larve went through a 'oritical' stage, then it 
was when they 18 pairs of gill alita. In the 
largest of the present larve, there are 27 primary 
gill alita, and the rudiments of 5 secondary alite at the 
frond of the pharynx, of which the first and latter are 
that the secondary series of slite in the ‘amphioxides’ 
type of larva appear gradually from in‘front beck- 
wards, as the primary slits become reduced from 27 
to 18. That is to say, there does not appear to be a 
‘oritioal’ stage in the metamorphosis of this type of 
larva. 

It may perhaps be suggested that the 'amphioxidee' 
type of larva (apart from the secondary asymmetry 
of the gonads) is the nearest living animal to that 
which by is gave rise to the Chordata. 
The early Protochordate larva ancestral to the 
Ohordate very probably had a prolonged period of 


. growth in the plankton, resulting (as in the ‘amphiox- 


ides’ type of larva) in increage in size of the body, and 
the of the gonads before metamorphosis. 
Eventually, total neoteny oocurred, and the Chordate 
line arose. 
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Various views have been expreased upon the status 
of the ‘amphioxides’ type of larva ; it seams unlikely 
that thas advanced by Bigelow and Farfante’, and 
supported by Berrill!*, can be correct. These authors 
suppose the ‘amphioxides’ larva to be destined to an 
eventual death as a larva, because it has passed the 
‘oritioal’ stage without me hance grow- 
ing to a larger gizo than ita oiliary feeding mechanism 
can support. It is probable that this of larva 
does not pase through a ‘critical’ stage. It has long 
been known to metamorphose; in all the species 
discovered, the metamorphosis begins at the same 
PPM ee 

The rarity of metamorphosing individuals of this 
type of larva in the plankton suggests that they may 
perhaps metamorphose elsewhere than at the surface 
layers. They possess the same adhesive organs upon 
the metapleural folds as does the amphioxus larva ; 
possibly they may spend the latter part of larval life 

the sea bottom. Little is known for certain 
of the ecology of any Acraniate larva; the accounts 
“in the literature of the habitat of the ioxus larva 
vary from van Wijhe’s remark that '' habitat of 
the amphioxus larva seams to be chiefly the sea 
bottom” (van Wijhe!) to the more usual statements 
that they are throughout larval life pelagic organisms. 

There are six species of Acraniate with asymmetrical 

Be de ee ee ee ce 


there are four forme of ‘amphioxi 
It is possible that all these prec possess 

US a ta dee E Baa 
stomidae, in which this type of larva is a great rarity. 
It is significant that the adulte of Asymmmetron lucay- 
anum are found at times in plankton hauls; perhaps 
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this group of the Acranis 18 leas fully adapted to_s 
sedentary life than is the Branchiostomidae. 

The metamorphosis of the larva of the Branchio- 
stomidae is known only for B. lanoeolatum and, even 
in this species, only for the race inhabiting the 
Mediterranean. It is not unlikely that, as the meta- 
mo of other members of this family are 
studied, it will be found that the proceas takes place 
at different sbages in the development of the larva, 
and that within the group there may be a graduation 
between the classical ‘amphioxus’ development shown. 
by B. lanosolatum, and the prolonged ‘amphioxides’ 
type of development apparently characteristio of the 

tids. 


t is the purpose of the present article to direct 
attention to the unique nature of the ' 
type of Acraniate larva; much more needs to be 
discovered about their distribution and ecol before 
their status can be satisfactorily de i It 1s 
suggested that this information will throw important 
light upon the problems of the origins of the Acrania 
and the Chordates from the Protoohordate stock ; 
in such speculations, the ‘amphioxides’ larva has 
been curiously neglected. 

Tiefe Mrpediton. (Valitvia^), 1$ (Carl Gert Cham ena, 1005). 
* Gibson, H. O. B., Treas. Lana. Soo, Lond., 18, 213 (1910). 
* Gill, T., Amor. Nat., 29, 457 (1895). 
* Goldschmidt, R., Biol. Centrasb., 2$, 235 (10058). 
done das, 5.90, 46. (1009). 
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PLASMA PAIN-PRODUCING SUBSTANCE AND BLOOD 
CLOTTING 


- By J. MARGOLIS 


Pharmacology Dept., Middlesex Hosp'tal Medical School, 


wi plasms 18 brought into contact with glass, 
pain-producing, uterus-stimulating activity 
rapidly develops and then decays‘. The pain-produo- 
ing substance is probably a polypeptide, and ite 
formation appears to involve activation of a proteoly- 


ment of the pain-produsmg is analogous to 
the initiation of blood clotting by glass*. Both sete 
of phenomens are independent of calcium and of 
platelets and both are inhibited by soya bean trypsin 
inhibitor. In the present work the relation between 
the two series of reactions has been studied. 

The addition of potent, protein-free tions of 
the pein-producing substance, abiaiad bs 
ot alooholic extraction of activated plasma’, to 
preactive plasma had no effect on olot&ing, showing 
that the pain-producing substance ig not itself an 


London, W.I 


intermediary in the process of clotvsing induced by 
contact with glass. 

In studying other possible inter-relations between 
formation of pain- substance and olotting,. 
cell-free, citrated was prepared in ‘Polythene’ 
or siliooned containers and then exposed to the action 
of glass ballotini*; the pain-produoing substance was 
assayed on the isolated rat uterus, and in some 
experiments also for pain-production on an exposed 
blister baae!. 

A two-stage reaction has been demonstrated for 
initiation of doting by glass. An attempt was 
therefore made to establish the existence of two 
stages in the formation of pain-producing substance. 

Plasma was rotated in a siliconed glass tube with an 
equal weight of glass ballotini (surface area about 
200 am.*/G) ; concentration of the substance reached 
a peak after 2-3 min. and rapidly declined to a 
negligible value after about 10 mm. When such 
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producing substance was formed. Plasma deprived 
of pain-produsmg substance could also be obtained 
by rotating with 1/5-1/10 the above-mentuoned 
qomating Of beliini 1o Oe eae fu Le 
ecanted plasma in ‘Polythene’ containers for 1 hr. 
or more at room ture. This plasma, when 
re-exposed to glass, did not itself develop pein- 
prod ing substance, but was capable of activating 


producing l 

glass did not activate preaobive plasma. 

Drs. D. Armstrong and J. B. Jepson found that the 
pain-producing substance which was formed by the 
two-stage activation was indistinguishable in pharma- 
oologioal tests from that formed by the usual one- 
stage activation. There was also no difference in 
their rates of inactivation by chymotrypsin and by 


factor’, is first formed. ‘This ‘contact factor’ then 
initiates further reactions whioh lead to formation 
of pain- ing substance. 

i of development and decay of 


The 

applying 0-1 mL of the mixture to the rat’s uterus in 
a 5-ml. organ bath. By varying the period of contact 
with ballotmi, 15 was found 


20-80 min. If at any stage the 
from the glass, ‘contact factor’ yod rapidly, fall- 
ing to leas than 10 per cent of its original value within 
5 min. at room temperasure. The rate of decay of 
*oonbaos factor’ was slower when the exhausted 
plasma had been pre-heated at 56—58* O. for 20-80 
min. 

‘Contact factor’ could also be formed from the 
globulins precipitated from plasma between 25 and 45 
per cent saturation with ammonium sulphate. 
Decay of this fractionated ‘contact factor’ was even 
slower than that of pre-heated plasma. Addition of 
whole plasma to such a fraction inoreased the rate of 
decay of the fractionated ‘contact factor’ to that 
found in untreated plasma. Thus decay of ‘contact 
factor’ appears to be due to an inactivator, which is 
partly destroyed by heating and is largely removed 
by fractionation. 


These findings closely resemble those described for 
the initiation of blood clotting by glass*. Other 
paints of agreement are as follow. 


, The ‘oontact factor’ is nob affected by prior treat- 
ment of preactive with aluminium hydroxide 
or barium sulphate. Its development is not affected 
by prior heating of plasma to 50—58^ O. for 80 min., 
but ‘contact factor’ is nob formed in plasma previously 
heated to 60° C, for 20 min. The reactmg system is 
found in 25-45 per cent saturated ammonium sulphate 
fraction of plasma. ‘Contact factor’ develops normally 
in the plasma of patients with hypoprothrombinamus, 
defloisncy of factors V and VIL hsmophilia, Christ- 
mas disease or thrombocytopanisa®*.  ‘Oontast 
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factor’ did not develop in the plaama of a patient 
with the ‘Hageman trait’s*, although the petient’s 
preactive could act quite normally as 'sub- 
strate’ for normal ‘contact factor in a two-stage 
Teaction. 

On the other hand, both activation and decay 
appear to be slower when measured by the clot- 
promoting effect than by production of pain-producing 
substance. Further, in petiente with ‘plasma throm- 
boplastin antecedent’ deficiency there was a partial 
defect in formation of ‘contact factor’ as assessed by 
coagulation’, although formation of pain-producing 
substance was normal. These differences can now be 
accounted for by the demonstration that another 
stage, involving ‘plasma thromboplastin antecedent’, 
is necessary for the initiation of coagulation by contact 
with glass. ‘Plasma thromboplastin antecedent’ may 
form a substrate for the action of ‘contact factor’ in 
clotting in the same way as the precursor of pain- 
producing substance does in the formation of the 
substance. A suggested scheme of eventa, compatible 
with all these obeervations, 18 shown in Fig. 1. 


Precursor A ("Hageman' factor) 
Glass, eto. 


ComTACT FACTOR 


1 








Precursor O 
(‘Plasma -thrombo- 
plastin 
Precursor B antecedent’) 
vee 
x `x 
Pain- ucing Plasma Clot- ting 
su oe inactivators ce 
Catt 
Smooth muscle, Blood thrombo - 
pein ares md plastin system 


Apart from glass, certain other surfaces-are capable 
of activating both pain-producing substance and blood 
clottmg. The exacts nature of the relevant surface 
properties ig still under investigation, bub an impor- 
tant olue may lie in the finding that dried silica 
and alumina, which are mactive to begin with, acquire 
considerable activity after heating above 1,000° O. 
The full details of this investigation will be reported 
elaewhere. 

I am indebted to Prof. O. A. Keele for hia continued 
help and advice and to Dr. R. G. Macfarlane for his 
interest and his valuable criticiam. I wish to thank 
Dr. D. Armstrong for bar help with the experimente 
on the pain area and Dr. R. M. Hardisty for supplying 
specimens of plasma from his patients. 

This work was supported by a grant from the Royal 
Australasian College of Physicians. 
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Armstrong, De 2e] a O. A., and Stewart, J. W., 
t Margolis, J., J. Physiol., 137, 05 (1057). 
* Stewart, J. W. (personal communication). 
«4 Ratnoff, O. D., and Oolopy, J. HL, J. CHa. Invest , 34, 00* (1966). 
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LETTERS TO THE EDITORS 


The Editors do noi hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications. 


The General Radiation Syndrome : Initial 
Reaction In the Monkey 

Tma initial reaction of the general radiation syn- 
drome in man is charactenzed by a latent period, 
& period of acute disturbance and & recovery period. 
During the period of acute disturbance the predom- 
inating symptoms are fatigue, headache and nausea 
and some people vomit and have colonic evacuation’. 
The duration of the latent period, that is, the time 
from the commencement of irradiation until the onset 
of symptoms, not the onset of vomiting, is dependent 
on the surfaoe-doee, body-size and anatomical aite 
of irradiation**, Also a mgnificant inverse relation- 
ship between dose-rate and the length of the latent 
period has been reported during the therapeutic 
administration of radioiodine’. 

A monkey, the whole body of which was irradiated, 
presents evidence of an initial reaction in its general 
radiation syndrome". Observations were made of 
this reaction in monkeys and are reported here: 
(1) to show that signs indicative of the onset of the 
initial reaction, quite apart from vomiting, may be 
appreciated by an observer, thus allowing an accurate 
estimate to be made of the duration of the latent 
period, and to some extent of the period of acute 
disturbance ; (2) to show that radiation dose-rate 
has an effect on the duration of the latent period. 

Whole-body irradiation was given to twelve 
healthy tuberculin-tested monkeys (M. mulatta) of 
both sexes (weight 3-7-11-5 kgm., mean 6-9 kgm.) 
and seven of these animals were re-irradiated after 
irradiation ure was carried out in the cobalt-60 
storage block of the Isotopes Division at the Atomio 
Energy Research Establishment, Harwell’. Variation 
in the dose-rete was achieved by increasing or de. 
creasing the number and position of the sources of 
oobalt-60 arranged circumferentially, radially and 
longitudinally: around the irradiation space. Dosage 
measurements before each exposure were made with 
a 100-r. Victoreen ionization chamber placed in & 
phantom made of bolus bags’. The mean whole-body 
dose calculated from these measurements was 450r. 
with two ions of 470r. and 480r. The animals 
were housed individually &nd allowed food (diet 
41 rat cubes) and water until irradiated. The animals 
were trained $o enter the handling cage, the irradia- 


to their own living quartera and a close watch kept 
on ther activity, behaviour and appetite. A cine- 
matograph film was made of two animals. 

The onset of the initial reaction could be readily 
detected by a quite sudden change in the animal. 
The monkey would hang wearily from the cage roof, 
head on chest, or sit dejectedly in a comer, and at 
times lie down on the floor of its cage. Loss of appetite 
signs would pass off only to return in a few minutes 
in an exaggerated form, acoompanied by retching 
and vomitmg. Waves of the latter signs recurred; 
but gradually their severity lessened, the interval 
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Table 1l. THa Doss, DOME-HRiTE AND DURATION OF LATENT PERIOD 
IN NINRTENX IEZADIATHD  MOKKNYS FOLLOWING  WHOLE-BODY 
GAMWA RADIATION š 




















Dose Tate 
(r.) (r./min.) 1 
450 124-0 
. 450 103 0 
450 96-7 
450 - 53-0 
480 16-0 
470 146 
450 180 
450 70 
between them and they ceased in 2 hr. 


or so. Appetite shen returned, and no further vomit- 
ing was observed in the later course of the syndrome. 

The time from the commencement of irradiation 
to the first observed change indicative of the onset 
of the mitial reaction was recorded as the latent 
period (Table 1). It will be seen that as the dose-rate 
increased from 7-0 r.[min. to 58-0 r./min. the dura- 
tion of the latent period decreased from some 90 min. 
to about 80 min.; but ite length was not altered 
by further dose-rate incrementa. 

With the lower dose-rate irradiations the onset of 
the symptoms of the initial reaction in the monkey 
may be observed 10 min. or more before vomiting, 
but with the higher dose-rate exposures vomiting 
sometimes occurred with the first wave of symptoms. 
These observations that dose-rate is another 
factor in the development of the initial reaction of 
the general radiation syndrome in the primate, 
although the number of monkeys exposed was small. 
A striking likeness is apparent between the initial 
reaction in the monkey and radiation sickness seen 
in therapeutic practice. There was no evidence that 
sex and previous irradiation, provided fall recovery 
from the first exposure had been made, play & part 
in the development of the initial reaction of the 
general radiation syndrome in the monkey. s 

C. Q. HUNTER 

Department of Physiological Hygiene, 

School of Hygiene, 
University of Toronto, 
Toronto, Ontario. 


Radiobiological Unit, 
Atomic Energy Research Establishment, 
Harwell, Didoot, Berks. 
W. M. Count Brown 
Group for Research into General Effecta 
of Radiation, 
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Radiation Lethality and Local Tissue 
Damage In Histamine-depleted 
Rats 


Tam liberation of histamine from cells damaged 
by ionising’ radiations is considered to play -an 
important part in certain radiation changes, par- 
ticularly in skin erythema and in certain aspects of 
the acute radiation syndrome!. While some elevation 
of plasma histamine is said to occur after total-body 
irradiation’, estimations of tissue histamine following 
irradiation have been reported unchanged’? or 
lowered‘. The administration of histamine at 
the time of irradiation, to animals subjected to 
lethal doses of total-body irradiation, has been 
found to afford a weak but variable protective 
effect’. 

In order to test the hypothesis that release of 
available tissue histamine conditions tbe general 
‘depleted’ 
by intra- 
peritoneal administration of 6 histamine liberator, 
compound 48/80 (ref. 6). Ib has been shown" that 
this substance reduces tissue histamine in skin and 
certain other tissues to very low levels—lees than 
10 per cent of normal values for skin, suboutis, 
mesentery and omentum. By adopting a chronic 
dosage schedule, as described by Feldberg and 
Talemik', a low level of tissue histamine is reached 


of tho irradiation lethality curve 

obtained for the histamine-depleted rate after irradia- 
tion with control groups receiving injections of saline, 
showed an increased mortality-rate in the histamine- 
depleted animals. The mean gurvival-time for 
histamme-depleted animals was 4-91 (+ 1-04) days, 
with 8-67 (+ 4-10) days for the controls. 

On the seventh day after irradiation, all histamine- 
depleted animals had died, whereas 60 per cant of 


animals develo 


considerably increased. 

It is considered that these results indicate that 
acute radiation shock and lethality, radiation 
erythema and local ‘issue damage cannot be satis- 
faotorily explained on the basis of release of histamine. 
In fact, the resulta that lack of available 
tissue histamine resulta in a leasened protection to 
irradiation damage, and that histamine takes a 
physiological role in the inflammatory reeponse to 
such injury. 
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The details of these results, together with other 
investigations now in progress, will be recorded in 
detail later. : i. 

H. A. 8. VAN Daw BEANK 
Radiobiological Research Unit, 
Cancer Institute Board, 
Victoria, Australia. 
1 Ellinger, F., Sokwetz. Med. Wooksobr., 81, 61 (1951). 
1 Painter, H. H., Prosser, O. L., and Moore, M. O., U.B. At. 

Oom. Report M-D-D.O., 761 (1947). Weber, B. P., and B ; 

T. B., Boc. Esp. Pol. Mod., 70, 161 (1049). 
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1 Feldberg, W., and Talesnik, J., J. Physiol., 190, 550 (1963). 
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Estimating the Life of a Satellite 


Ir is perhaps not generally known that one can 
forecast rather simply how long one of the new 
satellites will continue in an orbit, provided only 
that one has good information about the period and 
some knowledge of the eccentricity. In particular, 
it is nob necessary to know the density of the air or 
the scale-height. It is sufficient to assume that the 
resistance decreases exponentially with height near 
the perigee. 

Our estimate for the span of life that remains for 
either of the satellites is : 

Pmax. — Mtn. 1 

—dT]di (1) 


where —dT/dt is the rate of decrease of the period, 
in seconds per day, and the maximum and minimum 
heights h are expressed in kilometres. This result is 
of course only approximate, and depends also on the 
ion that the orbib is eccentric enough for 
most of the resistance to be encountered on the 
perigee side of the orbit. 
The formula is derived as follows. We assume tho 
eccentricity of the orbit is rather small, and neglect 
the ellipticity of the Earth. Then the orbit oan be 


treated m eared as a sine-wave variation of 
height as satellite goes round the Earth : 
h = constant — A(é) cos 0 (2) 


(0 is the anomaly). The air-reaistance near perigee 
will be important, go we measure heights h from some 
convenient dabum near the height of perigee, say 
200 km. above the Earth; and we suppose the 
density of the ar is: 
p = pe oxp{—A/H) (3) 

The effect of the resistance of the air is mainly to 
diminish the maximum height at a (by several 
kilometres a day); the gradual loss of height at 
perigee, though slight, ia important because it brings 
the satellite mto denser ar than before. We denote 
the height at perigee by s(t)H, and equation (2) takes 
the form : 

h = sH + 4(1 — coe 0) (4) 
(4 = ilma. — Amin) is equal to the product of 
the eccentricity and the semi-major axis). 
Now it can be shown from the dynamics of dis- 


turbed nearly circular orbits that, after one revolu- 
tion, A decreases by an amount : 


0-30 
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E 
—8A = ses] p cos 0.d0 


E PEER EE E AS 
a 
Hts = 0, [ p(1 — oos 6).d8 


— 


(6) 


These can be expressed exactly in terma of 
the Bemsel functions I, and I,, but it is sufficient for 
our purpose to insert approximations for cog 0 and 


pus: : 
P = p, exp(—s) exp( —&AO*/H) (7) 


` approximately, which leads to equations of the form 


(8) 
(9) 


—dA |dt = 0,4-17 exp( —s) 
—ds/dt — 40,4311 exp s 


These simultaneous equations give the secular change 
of tho orbe er aly mirad, as id 
T = O,(t, — $) (10) 


ee ee 

When t # too closely, the present 
analysis down because the orbit becomes too 
nearly circular, "es a rough calculation indicates 
that the present satellites should not last more than 
one or two days beyond the labed time ¢ = £,. 
It remains to find the actual value of tẹ and the 
easiest way to do this is to use Kepler’s third law to 
get the decrease of the semi-major axis E in terms of 
the diminution of the period T. This gives : 


21d 
--37à en 


within the accuracy of our present ions. 
The life still remaining is then given 


44 $T 
te— t= “Wa T 7 gh =e 


using (10). The first factor 87'/8R is 3njv, where v is 
the velocity of the satellite : that is, about 0-30 sec. / 
km. 

By way of illustration, we have used the most 
Codi duin that happened to beet handi they were 
taken from a Moeoow menage in The Timas of 
November 11. 


(12) 


Satellite I Rocket Satellite II 
Period (seo.) 5,083 * 6 
( ) 194 -6-3 3 
‘Apogeo, À (in km.) 810 
From these we infer ab in 


the hood of 210 km. for all three. the 
epoch of the Russian figures is about November. 9, 
our caloulation gives forecasta of January 10, 
December 1 and May 1958 respectively. No doubt 
better data exist by now, but these will serve as an 
illustration. ` 

‘In the above calculation, rather drastic approri- 
mations have been made. Bub it a that rf óne 
geeks much better than tis, had extra 


complicating factors must A] at once. . 
J. M. C. Soorr 
Cavendish Laboratory, 
'  Oambridge. > 
Deo. 4. * 
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‘Discharges in Hyd at the lon 
. Cyclotron uency 
Arona jo d to find the d conditions für 
prod ucing a highly ionixed-plamma in hydrogen have 
. Tecently- been described’. microwave gource. waa 
used, and the tube was immersed in a 


magnetic field; It, was found that ‘a more effloient 


transfer of energy from the micro-wave field to the ., 


Spp te bein erint equas. Wi 


Eun eny: We have ` 


applied frequen was equal to the ion oyélotron. 
. This frequency is given. by-F — eH 
where H is the magnstic field m is 


Koi fav dinrisder and M any, sbawert persil Shoe, 
Electrodes mounted on the axis of ‘the tube were 
used for providing a small Penning-type discharge to 
initiate & discharge when radio- pulses were 
used. The tube was mounted between the poles of a 


permanent 

3,000 gauss. redial radio-froqueticy eleotrio feld 
was provided by means of parallel’ plate electrodes 
outaide the discharge tube. Thus may epee 


slight resemblance to the omegatron radio-frequency 


mass spectrometer. 

The parallel plate electrodes formed part of a 
resonant circuit (Q = a E 
100 watt eid 


valve voltmotar and pork vallages of 25 JV. ware 


The hydrogen pressure in the sealed-off di 


was noted. Keeping the oscillator output and 
pressure constant, the measurement was repeated 
over the available frequency band. Typical reeulta 
are shown in Fig. 1. The upper curve was obtained 
by reducing the pressure below 10 mm. owe 





2,000 


1,000 
17 
P 

1,000 


1,500 





) E Tu. rese 
) Doak volgo runs 
, Ta&reury 


» giving an axial field of. some - 
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when no 


ee es MN NUN ee 
frequency for atomio hydrogen is 4:56 Mo.js. 
: It will be noted that at frequencies below the 
-oyolotron frequency the voltage across the discharge, 
impedanoe, 


_ and henoe its 
of . frequency.’ 


tended to be independent 


Above this frequency thare was a 


progreastve decrease in voltage. There was no 
apparent change in the appearance of the discharge 
ag the frequency was varied. The discharge spread 
radially to the walls of the tube, but did not com- 
pletely fill it. The diffusion m the axial direction was 
much leas than in the radial direction. With the 
present apparatus, one would not expect to observe 
sharp resondnces, because of the highly non-uniform 


fleld in the crossed field regions. 


It is 


magnetic I 
hoped to continue. the' work with more refined 
apparatus. pissed it would be of interest to 


observe the effect of aha 


order se redube tho'axial 


hi 


1 ing the magnetio fleld in 
ion rate. 
A. W. Baran 
K. RAMANATHAN 


Dira aia of Electrical 


Engineering, 
Imperial roger sed Saience and Technology, 
i S ndon, 8.W.7. 


- Ang. 12. 
-1 Buchsbaum, 8. J., and Gordon, H., Qua Progress Report, 
Thesis Du beste of Fen) Hum. Lab. Sf Maccronia: 


(Oct. 15, 1056). 


1 Walsh, D., and Shearman, P. ML, J. Soi. Instr., 34, 161 (1957). 


. Determination of Auroral Height by Radar 


Ir is now well known that exoess ionization 
associated with the aurora in or near the #-layer is 


capable of reflecting 


very high frequency radio waves 


with sufficient intensity to be eamly detectable on & 


conventional radar 
been made of the hei 


these have all bear obtained indirectly. 


lay. Warious estimates have 


of the reflecting region, but 
Currie, 


Forsyth and Vawter’, using radars on two frequencies 
with different lobe-patterns, obtained a most probable 
height of 108 km. from histograms of echo ranges ob- 
tained over a long period. Dyce 18 quoted" as making 
the assumption that an echo was most likely to be 


received if the ray from the radar were 


ular 


to the Ear&h's magnetio field line at the echo point. 
By comparing the probability contours of echo 
occurrence with contours of various angles of incidence 
at the echo pomt, he found & height of about 80 km. 
for Alaskan observations and around 100 km. for 


- m v er anaras €———— 
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July 2, 1957 
Tig. À range-time record of waroral echoes. Tho vorilcal dazi lines come from local Interference 
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was obearved. . Taking an average 


114-6 


118 6 


1111 


110 6 


107 5 


108-7 


110 4 


110-2 


108-2 


2. The observed heights of auroral 
ge Tho horizontal 


Observed ranges. 





lines show the 


xm. level, 
Sna ino separsion between tam 1s 20 km. on the eode of 
The figures are average heights in kilometres for each 


those made at Ithaca. Bullough and Kaiser* on one 
occasion, by assuming that an echoing region 
observed over a wide aro was at & constant height, 
estimated a figure of about 120 km. 

A radar operating at 55 Mo./s. has recently been 


established at 
1408 km 
SENE 1 200 kin, 


Bluff, in the South Island of New 


Zealand, for the obeervation 
of auroral radio echoes dur- 
mg the International Geo- 
physical Year. It 1s situated 
860 ft. above sea-level, and 
a well-defined aerial lobe 
pattern is obteined by inter- 
ference of the direct and sea- 
reflected rays up to an angle 
of elevation of about 10°. 
The polarization is horizontal, 
resulting in deep minima be- 
tween lobes. The horizontal 
beam width w 24°. Ona 
number of occasions since the 
muddle of June 1957, while 
the antenna was pointing in 
the direction of geomagnetic 


„south, echoes have been re- 


corded ovér ranges of many 
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hundreds of kilometres out to about 1,2650 km. These 
echoes bear.all the characteristics of auroral echoes 
as reported by workers) in the northern hemisphere, 
although it has been possible to correlate tham 
directly with an aurora observed visually on only 
two occasions, due to aloudy conditions. 

On many occasions the lo 
antenna is strikingly evident on a range—amplitude 
display, and on & range—time display as a 
series of 1 streaks of constant width. A 
typical example ıs ahown in Fig. 1. The remarkable 
thing about the echo distribution is that the lobe 
lee iter S sgsdióe 

culations on such reoordings show that the region 
producing the echoes occura as an approxima 
horizontal sheet at an average height of 110 km. A 
number of examples are shown in Fig. 2. The resulta 
are corrected for atmospheric refraction, and the 
accuracy of height determination is abous +0-5 km. 
on the third and hi order lobes. 

The & of distinct lobes up to the twenty- 
first implies a vertical thickness of the sheet of leas 
than 2} km. since the twentieth and twenty-first lobe 
maxima for 55 Mo./s. are separated by only 5 km. in 
height ab the observed range. 

This work forms part of the research programme 
of the Domimion Physical Laboratory of the New 
. Zealand Department of Scientific and Industrial 
Research. “The observations are bemg continued, and 
further results will be published elsewhere. 

R. B. Usmwis 
M. Gapspan 
International Geophysical Year Station, 
Department of Scientific and Industrial 
Research, 


1Qurrie, B W , Forsyth, P. A, and Vawter, F. H., J. Geophys. Ret.. 
E, 170 (1683). 


1 Booker, H. G., Garthun, O. W., and Nichols, B., J. Geophys. Res., 


00, 1 (1955). 


n K, and Kaiser, T. E., J. Atmos. Terr. Phys., b, 180 (1054). 


Structure of Non-porous Anodic Films 
on Aluminium 


Ir is generally assumed that non-porous oxide filma 
formed on valve metals by anodic oxidation m 


aqueous electrolytes 
uniform i in thickness and 


dissolution, rb has been f that this 
eovumption i daintaly incorrect for anodic mg 
fo on aluminium. The non-porous oxide films 
formed when aluminium is polarized anodically at 
either constant current or constant voltage in & variety 
of aqueous electrolytes (for example, borates, car- 
bonates, tartrates and phosphates) ab room tem- 
perature have a pronounced cell type of structure. 
A modified form of this oell structure has already 
been reported in porous aluminium oxide fllma!. 
The surface of the non- us anodic films at both 
the electrolyte-oxide metal-oxide mterfaces is 
covered with raised domes, which in the latter case 
correspond with oratera on the metal surface. The 
electron micrograph (Fig. 1) is & replica of the 
aluminium substrate and shows the craters in the 
metal. Owing to interaction between neighbouring 
features, the cross-sections of both domes and craters 
tend +o become irregular polygons. Within experi- 
mental error of counting as many craters are found 
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on the metal surface as domes on the metal-oxide 
and oxide-electrolyte interfaces (for example, 1-4 x 10* 
pot Ba: om. for films formed at 500 V. and at 20° O.). 
t has not been possible yet to show directly that the 
raised areas at the oxide-eleotrolyte interface are 
above the nding craters on the metal surface, 
but it can be deduced that thia must be so. Thus 
the structure of the anodic film tends towards that 
shown in Fig. 2. The average radius of the cells is 
proportional to the voltage and is approximately 
equal to the average thickness of the oxide. As the 
whole surface is covered with cells, the number of 
fsa ah A AEn T go r aa 
The number and size of the oella appear to be inde- 
aa of the grain orientation of the underlying 


pe 


un pens di ad Oxide replica. 


E E ""—— E 
it must be easier for the oxide to grow at some 
points of the film than at others. This indicates that 
the layer may not be of uniform composition and this 
has been confirmed. Altenpohl’ has reported that 
when anodic alumina flhns are treated with a hob 
chromic &oid-phosphorio amd solution, of the- 
oxide dissolves rapidly and is inso It haa 
now been found that the soluble portion occurs in a 
central oolumm through the cells and the insoluble 
in the region of the junction between the cells, thas 
is, the areas where the oxide layer 1s thinnest. The 
msoluble material gives sharp electron diffraction 
patterns and appears to be arystalline y’ alumin& 
and it is believed that the soluble portion is practically 
amorphous. 

As the temperature of formation is increased, the 
amount of insoluble crystallme oxide moreases 
considerably. Since such material opposes the radial 
growth of the oells, it is to be expected that the 
pattern of oells formed at temperatures near the 
boilmg point of the electrolyte will be lees perfect 
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than those formed at low This is 
found to be the case, although the basic cellular 
structure, however indistinct, is always detectable. 

It is apparent that this type of construction of the 
oxide layer can explain the growth of porous films 
on aluminium. If formation is carried out m an 
electrolyte capable of dissolving the central column 
of the cells, growth of the oxide can continues, and & 
structure such as that found by Keller e al.’ will 
result 


Anodio oxide films formed on tantalum, niobium' 


and xirconium have not been found +o exhibit similar 
structures, bui films formed on sirconium are dis- 
tinotly non-uniform in thickness. 

I would like to thank-D. J. Stirland, B. Nightingale 
and R. Bicknell for assistance in carrying out some 
of the experimental investigations. 


D., Convention Record of I.R.B. 1054 National Con- 
vention, Part 3, p. 35. 


D 


Detection of Particles inside Potential 
Barriers 

Tamen appears to be some uncertainty regarding 
the i ion of wave functions in classically 
inaccessible regions, where the total energy is leas 
than the potential energy. The followmg question 
is asked often: Can one detect a particle inside a 
barrier without giving it enough energy to be, 
claasically, in the region of localization ? 

It can be argued quite generally that one cannot. 
Localization is a transition to & state ted by 
a wave pecket, construction of a ee secu 
real momenta and positive kinetic energies’. It is the 
purpose of this communication to present a thought 
Se a ai 

nsider a step function potential, with V = 0 for 
z « 0, and V = V,>-B, the energy of the state, 
for $4.0. The wave function for vœ 0 is then 
exp(— ax), where 
a = Sm (V, — E)IA 

Let us consider localization of a particle by having 
it scatter a photon inside the barrier. We aak whether 
such localization is possible without a transfer of 
energy greater than V, — E to the particle. One 
might think that one can go far into the barrier and 
use arbitrarily lóng wave-length, low-energy photons. 
Buch & procedure will be shown to be unsuccessful. 

8 that I(x) is the intensity of photons 
travelling along the y direction sb æ, and that I(x) 
has a maximum somewhere in the barrier. Let there 
be a collimating system and detector arranged to 
observe photons soattered through an angle 6. Ifa 
scattered photon is observed, the probability, P(x), 
of it having been scattered b.s ia proportional to 
I(z) times the probability of a particle being at 2: 

Piz) ~ I(x) Y* (z) $(z) ~ I(x) exp( — 2a) 

If we are to claim detection inside the barner, P(z) 
must increase as 2 increases from zero. Therefore 
I(x) must increase rapidly enough to overpower the 
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decreasing exponential; I(x) must increase faster 
than exp(-- 2a) toward its maximum. But then the 
effective width of the intensity distribution 15 leas 
than lja. We now require that there be little diffrao- 
tion of photons through an angle 0 into the counter, 
go that we oan conclude that most photons observed 
are indeed scattered. We have then an upper limit 
on the photon wave-length : 

à < l gin 0 

a 

and a lower limit on the photon momentum : 

p > hajsin 0 


But then the momentum transferred to & particle 
that scatters one of the photons through an angle 6 
is no leas than ha, and the energy transferred is no 
leas than 

(ha)*/2m = (2) (Va — E) 


or more than enough to permit the particle to exist 
in the region vœ 0. 

De of Physics, 
Pennsylvania State University, 
Univermty Park, Pennsylvania. 


1 n "i , "Quantum Theory", 237 (Prentice-Hall, Ino., New York, 


Rornr G. WINTER 


An Unexpected Effect in Sound Localization 


Wans sound localization by human subjects with 
unobstructed ears has been extensively explored, 
little is known of the effects of headgear on this 
function. Evidence from unpublished work on arctic 
headwear suggests that localization may be affected 
independently of threshold sensitivity ; and following 
work on the Army ‘combat cap’ which failed to show 
any threahold changes due to the ca (Holding, D. H., 
and Dennis, J. P., unpublished i of Supply 
Report, 1955), it was decided to investigate the 
effect of wearing the cap on the localization of pure 
1,000 o./s. tones. 

The cap is of hght wind-resistant cloth, with 
ear-flapa loosely secured by & chinstrap. Sixteen 
subjecta, eight research workers and aight goldiere, 
were each i to localize 128 stimuli of 
0-5-sec. duration, at a sound-level of 25 db. (above 
0-0002 dyne/om.*) at the subjects’ head, with and 
without the combat cap. The 2,048 sound stimuli 
were presented in groupe of sixteen stimuli ın random 
order. The stimuli originated from four loudspeakers 
equidistant from the subject, in eight positions 
relative to the subject, whose seat was rotated 0°, 
45°, 180° and 225°, in order to obviate experimental 
artefacta due to any acoustic irregularities of the 
speakers or of the fatigue laboratory in which the 
experiment was conducted. Localization was by 
forced-choice among the speakers, which were 
identified by numbers. A record was also kept of 

nse times. . 

transformation of the data by sin-'4/z/n, 
analysis of variance of correct and mcorrect responses 
showed%a significant (P < 0-01) difference between 
cap and no cap, in favour of wearing the cap. The 
effect due to the cap interacted: with the direction of 
Bound source relative to the subject, the bulk of the 

improvement lying in the off-front area. 
ig. 1 is a graphical representation of the distribu- 
tion of correct responses for both cap and no cap 
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conditions. As in previous work, subjecta showed 
more confusion between front (F) and back (B), than 
from side to side (R and L). Rotation of 0° and 
180° relative to the first lo 
effective than rotation of 45° 
times did not discriminate between cap and no oap, 
but correct ele orn took significantly (P < 0-001) 
i inoorrect responses. 


The unexpected improvement due to wearing the 
cap may be due to phase which are more 
important than i difference below about 


2,000 c./a. Tho wave-length of a 1,000-o./. tone is 


front areas. 

We wish to acknowledge the assistance of Mr. J. 
Draper ın making the statistical analyses. 
n i D. H. Horprma* 

Nuffield of Industrial Health, 

King’s Co ege (Newcastle upon Tyne), 
University of Durham. 
J. P. Daw 


Ministry of Supply, 
Clothing and Stores Experimental 
Establishment 


Farnborough, Hanta. 
* Formerly at the'Olothing and Stores Experimental Heteblishment. 


lonophoretic and Chroma ic 
Analysis of Single Dust Particles 

Ir may sometimes be an advantage to analyse 
chemically single dust particles occurring with many 
Others of different composition. Minor constituent 
particles would then be revealed undiluted by the 
others, and individual variations not obecured. For 
simular reasons such an analysis might-also find other 
applications in chemical and biological fields. 

A few workers have adapted microchemical spot 
testa to examine individual particles in atmospheric 
dusti, ‘smog’ and fog*, and air pollution’; but 
otherwise tively little work appears to have been 
done in thig direotion. $ 

A microscopic ionophoretio and chromatographic 
method has been developed‘ which is carried out 
very thin liquid fllms on clean glass surfaces in a 


observed interfero- 
metrically. Atmospheric dust rapidly contammates 
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flexion ‘interferometry, white light (x 90) 
the surfaces if turned upwards. Since 1-440 
method, and the weight of many dust particles falls 
ithin i it might be possible to analyse 
them in this way. ; 
A single dust particle forms a ‘halo’ of contamina- 
tion up to 1 mm. or more in di 


CL TET 
44 


‘reagents’ corresponding to colour-produaing reagenta. 
Thick capillary condensation on insoluble dust specks 
also oocurs, and sabmicroscopic pertioles can be 
revealed hid this and by halo formation (see also 
refs. 8, 5). 

Halos can be developed further in two ways. They 


‘oan be enlarged by condensing a 0-1-10p thick acid 


or water film on the surface, 
1-10 min. inside the humid chamber 


to stand for 


tamination is sometimes also found to elongate in 
the direction of film flow, and in a number of caseg 
zones have been observed. 








Te Della; Dair scena, fondensaiuon on duat 
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It should be possible to identify unknown particles 
by running at the same time as dusta of known 
composition or standard chemical mixtures. Halo 
or zone areas might then be taken as & measure of 
quantity, and the weight of completely dissolved 
particles calculated. The method mi also be 
suitable for studying radioactive dusts in combination 

with autoradiogra 
My thanks aro due to Dr. J. Stern, of the Fountain 

London, 8.W.17, for advice, and to Mrs. A. 
Turner for assistance in preparing the manuscript. 


B. M. TugNER 
Turner Lighter Spares and Components, Ltd., 
Burroughs House, 
Hendon Central, 
London, N.W.4. 
Sept. 14 

1Beely, B. K., Analyt. Chem., 97, 93 (1055). 
1 Qao, B. D., Rubin, 8., , and Magill, P. L., Aro. 

Ind. Hyg. amd Occup: Mod., 8, 008 (1050). 
*Monkman, J. L., Anaka. Ohem., 87, 704 (1055) 
‘Turner, B. ML, (a) Nature, 179, 064 (1967); (b) Mikrookum. Acts 
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Chromato 


y by Liquid-Liquid 
Partition and 


quid-Liquid Interface 
Adsorption 


For hquid-liquid partition chromatography with 
columns a linear relationship exista between the 
logarithms of corrected retention volumes (B4) of 
terma of homologous series and the order n of these 
terms}. 

Thus : log Ry ~ linn (1) 
where F4 is defined as the retention volume minus 
the volume of the mobile phase in the column itself. 
However, the i tal verification of equation 
(1) often encounters difficulties in which the carriers 
of the immobile phases seem to be involved. 

An extensive investigation has been carried out in 
order to gain an insight into the nature of these 
deviations from ideality. Homologous series of 
coloured derivatives of aliphatic alcohols, aldehydes, 
ketones, acids, amines, merca and alkyl halides 
were used. In these derivatives the oocurrenoe of 
acid, basic, ionogenio or OH-groups was avoided. 

ight petroleum, alone or mixed with carbon tetra- 

oride or benzene, was used as the non-polar phase. 
A number of polar solvents, including nitromethane, 
NN’-dimethylformamide, formamide, acetonitrile, 
‘Methyloellogolve’, methanol, propylene glycol, either 
alone or mixed with each other or with 
esi ete: were used as polar phases. Bilica 
Ban i pared according to Gordon, Martin and 
(G- eid) or to N (N- gels), and served 
as carriers of the immobile 

It was observed that the amount ‘of loading of the 
gels with immobile phases relative to their maximum 
capacity waa of the highest importance with respect 
to the nature of the phenomena. If the gels were 
loaded over a certain limit, equation (1) was invari- 
ably obeyed. Under these “conditions all aliphatic 
series tested could be se and the individual 
terms identified by a multitude of variante, each of 
which displayed its own merits with regard to 
sharpness of separation or the range of terms which 
could be se efficiently. In this way many 
isomers could be unravelled too (for example, ote and 
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trans azo-compounds, and syn- and anti-isomers of 
2, 4-dinitrophenylhydrazones ofn aliphatic aldehydes). 

Loadmg the gels with quantities of immobile 
phases leas than the limit indicated above resulted m 
the simultaneous operation of liquid-liquid partition 
ion. The parti- 
apation of the latber ia clearly demonstrated by 
experiments with the N-gels of high capacity (maxi- 
mum capacity +8 ml/gm.) Loading these gels to 
leas than +2 ml./gm. resulted in increased adsorption. ` 
This adsorption, occurring m & loading range where 
the immobile phase is still in excess of the weight of 
the carrier itself, should be interpreted aa liquid- 
liquid interface adsorption, and ite importance in this 
region is due to the great extension of these inter- 
faces. This view could be confirmed by eliminating 
the liquid—liquid partition mechanism by using water 
as the immobile Loading the N- and G-gels 
below the level of ideal behaviour invariably resulted 
in a certain retention of the coloured bands. 

This liquid-liquid interface adsorption could be 
exploited as an independent tool for chromato- 
graphic separations. On the interface between light 
ey 

isrophenylhydrazone isomers, could be resolved 

This variant of chromatography, which is applicable 
in a reversed-phase form as well, oan be carried out 
in a very simple way and seems particularly suitable 
for the separation of labile substances because of ite 
muld conditions and uniformity of the adsorption 
surfaces. 

H. van Dum 

Netherlands Institute for Dairy Research, 

Ede, Holland. Aug. 5. 
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Group Localization Energy and Polarographic 
alf-Wave Potentials of Aromatic Nitro 
Compounds 


Ix a number of publications}? ib has been estab- 
lished that the reduction potential of aromatic 
compounds may be correlated with the r-electron 

energy change associated with the localization of 
Sota or electrons at different positions of tbe 
molecule. Thus in the reduction of quinonee 
the electron-localization took place at the two 
oxygen atoms, while in the case of aramatic 
hydrocarbons they were localized ab the two p-carbon 
atoms. In the case of more complex compounds the 
localization may take place at certain groups of atoms 
undergoing reduction. 

It is now fairly well established that aromatic 
nitro compounds undergo reduction a & dropping 
mercury electrode by a four-electron four-proton 
addition step and in the acid region one sharp 
polarographic wave is obtained. The proceas may 
be represented as: 

O,H,NO, + 4e- + 4H+ + 0,H,NHOH + H,0 
We suggest that the reduction potential should be 

proportional to the --eleotron energy difference 
between the parent compound and the transition 
state with four electrons localized on the nitro group. 
This energy difference may be calculated by the 
linsar combination of atomic orbitals method if we 
assume that the energy of four electrons localized 


1474 





Table 1. GROUP LOGALIXATION ENERGY AND HALY-WAYR POTENFTIALS 
—ti 


M 





Buys (volta) referred 
to calomel 
electrode (ref. 4) 








l instead of 2 for the ooulomb integral. In Table 1 
are summarized the values of the r-eleotron energy 
difference (Az) in such group localization, together 
with the half-wave potentials af a number of aromatic 
nitro compounds. 


04 


01 





96 10-0 
(As + 9/8 


10-5 110 


Fig. 1 


The E,,, values refer to the medium of pH 2. 
At higher pH, the #,,, increases for all tho oom. 
pounds, which means that the Process is d 
on hydrogen ion concentration, as 1b should be if 
the reaction is represented by the equation (1). On 
the other hand, 1f we accept Maoooll's suggestion that 
la is proportional to the energy of the lowest 
unfilled molecular orbital ar orbitals, then it should 
be independent of pH. A fairly linear plot of 
(Ar + €)/B ve. Bin (Fig. 1) seems to lend further 
support to our group locahzation hypothesis. 

BADHAN Basu 
JAvANTI Naa ÜHAUDHURI 
Department of istry, 
College of evan! 
92 Upper Circular Road, 
Calcutta 9. 


‘Maovoll Nature. 163, 178 (1049). 
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Effect of Storage of Methylcellulose on 
Blood Protein Formation in the Rat 


IN previous experiments a considerable storage of 
the methyl-ether of cellulose was observed in the 
reticulo-endothelial gyBtem!. As this system plays an 
Important part in protein formation, ıt was assumed 
that & change in serum proteins takes place following 
ita administration. 

70 male albino rats were injected intraperitoneally 
with 1 ml 2-5 cent methylcellulose (mol. wt. 
82,000) dissolved in water twice weekly for flve weeke, 
and the resulting changes in serum proteins were 
examined by paper and free oreais (Antwoiler 

i ) direct y before administration, and after 
the injection. 





Tot———  — — 


fp tiern of rat, le, before, 15, after, 
Fig. Paper eleetrophoretio pa of ra "s 


The regulis of paper electrophoresis show olearly 
the presence of a new componant in the y-globulin 
region, only faintly visible in the oretogram 
of the untreated animal (Fig. 1). Tho quantitative 
results prove the signifloant diminution of total 
protein following the administration of methyl- 
cellulose by a further decioase m albumin and a- and 
8-globulins. The y-globulin, determined together 
with the new fraction increased significantly. 

Investigated by free-electrophoresis the y-globulin 
resolved itself into two fractions (Fig. 2). The electro- 
phoretio pattern of rat sera, treated with methyl- 





2. Free electrophoretic pattern of rat treated with : 
Fig. Ta Inest 
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cellulose is similar to those changes following hyper- 
immunization of horses with diphtheri& toxin’. As a 
result of this observation, the antigenic properties of 
methylcellulose itself were investigated by the im- 
mune precipitation method. If sera of an aninal 
treated with methylcellulose were added to methyl- 
cellulose itaelf, precipitation occurred, but not in the 
case of normal sera. This result suggests that methyl- 
cellulose is a substance ing antigenic proper- 
ties. Resulta of agar gel diffusion experiments con- 
firmed those obtained by electrophoresis: the in- 
crease of one and decrease of two antigenic compo- 
nents was also observed by this method. 
Details and discussion of this problem will be 
published in another paper. 
Marcarer M. FRÖHLICH 
V. BALÁZS 
B. BENKO 
I, Belgyógyászati Olmio, 
University Medical School, 
Szeged, Hungary. 
Aug. 5. 
1 i , 8,2 
Mapa Be Kotlas, Er AnA Banki, o AAs Hitochem., 8, 273 


t Doerr, R., "Die Immunitateforechung”, 1, 25 (Springer, 1947) 


The Glass Scratch Effect and Molecular 
Structure 


A oos relation exists between the effect of 
scratehing the wall of a glass contamer with the tip 
of a glass rod and the nature of the liquid present. 
i round-bottomed b-ml. test tubes are half 
filled and the inside wall briskly scratched some fifty 
times. The result is examined under proper light, 
the contents stirred, allowed to settle overnight, and 
the sediment examined. Three types of effect are 
obeerved. (1) The rod slips. This is caused by aroma- 
tic compounds (except and some simpler 
derivatives); some other cyclic compounds; open- 
cham compounds of more than ten carbons &pproxi- 
mately. (2) The rod bites and produces glass dust, 
varying in amount and texture, which immediately 
disperses. This is caused by non-polar compounds of 
low weight, most ketones, and sulphuric ac:d. (3) The 
rod bites and produces abundant dust which sticks 
most characteristically to the wall, on which it can 
be smeared. This 1s given, ın decreasing order, by : 
(a) water and monohydroxyalcohols ; (b) dihydroxy- 
alcohols, prrmary amines; (c) aliphatio acids, some 
osters, aldehydes, ketones, secondary amines. This 
last group 18 intermediate between (2) and (3). 

After sedimentation, the dust yields two typical 
patterns, with intermediate stages, namely, an even 
deposit over the whole bottom of the tube, charac- 
teristic of aggregated particles, produced by most 
substances ; or a small pellet at the very tip, charac- 
tertio of non-aggregated particles, produced only by 
polar compounds of low weight. 

The resulta are easily reproduced, the only difficulty 
arising from highly refraotile liquids, which make the 
dust poorly visible. The kind of glass is immaterial. 
The dust consiste mostly of particles ]—-2u in diameter, 
m intense Browman motion when of type (8). The 
effect in water is much decreased by electrolytes, 
unaffected by non-electrolytes. Solid organic com- 
pounds sufficiently soluble in non-polar solvents can 
also be tested, with comparable results. 

It ıs obvious that class (1) compounds possess 
molecules of such size or shape, or linked in such & 
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way, as to prevent contact between glass surfaces ; 
classes (2) and (8) do the opposite, the peculiar effect 
of the latter being due, presumably, to the affinity 
of ‘active’ hydrogen for glass'. Some occasionally 
unexpected observations follow. Diacetyl (the struc- 
ture of which is discussed ın ref. 2) gave a elip in spite 
of ite low weight and open cham. Benzoic acid in 
ether, in which it is lmked to the solvent, gave a 
glip in much lower concentration than in chloroform, 
in which it forms dimers’. The lower alcohols up 
to butyl were indistinguishable ; among the amy], 
however, the primary ones were clearly more 
reactive. 

Some findmgs must be interpreted as manifesta- 
tions of spontaneous enolization, such as the smear 
given by some ketones‘, aldehydes, acetic anhydride, 
contrary to conventional formule. The same effect 
was induced in acetone by 1 per cent ferric chloride 
(which has bean found by Meyer’ to 1narease the enol 
fraction of aceto-acetic ester). ^ Aoetylaootone 
resembled class (1) substanves, presumably because 
of internal hydrogen bondmg; aocetonylacetone 
reacted like an OH-compound, in agreement with its 
newer formula’. Finally, mixtures of compounds in 
varying proportions occasionally offered challenging 
pictures, such as non-aggregation zones in ethyl 
ether—chloroform (of. ref. 7). 

In muxtures the effect is seldom additive, in the 
sense that it does not usually give the gum 
of the effects of single components, but reflecte the 
existence of complexes, or, more generally, physical 
interaction between molecular species. This manı- 
fests itself in slippery ronea (for example, in the 
systems water/sulphuric acid’, ethyl ether/sulphuric 
acid’, acetone/carbon disulphide), which indicate the 
formation of molecular aggregates ; ın the ted 
appearance of non-aggregation (4 per ied ALIE 
or a trace of sulphuric acid, in ether); in the sudden 
passage of aggregation to non-aggregation (in water— 
acetone, as soon as the mole ratio exceeds 4:1, the 
point of maximum oontraoti0n!*); in the appearance 
of the smear type of reaction, in compounds with an 
ether bond, under the influence of some saltas, such 
as ferric chloride. An outstandmg feature of the 
effect is ita considerable variety. 


J. BouRDILLON 


Division of Laboratories and Research, 
New York State Department of Health, 


Albany. 

Oct. 25. 
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Prevention of Reversal in Mercury-198 
Lamps 

THE green emission lino 54601 A. of meroury-198 
„has been proposed by Meggers! aa a primary standard 
of wave-length, and is one of the lines being oon- 
sidered as the basis for a redefined international 
metre. The lme has much to recommend ib in ite 
sharpness, isolation from other lmes, convenience of 
excitation, etc. 1 

However, as the line 18 excited at present in an 
electrodelees lamp with argon as a carrier gas, there 
18 the serious disadvantage that it very eamly suffers 
reversal which is unsymmetrical, thereby 
broadened and shifted in wave- As @ oon- 
sequence the lamp must be operated and observed 
very carefully. The temperature must be maintained 
below about 10° O., although the intensity of the 
line is reduced and the lamp will not operate at 
much. below 0? C. 

To overcome this diffculty an attempt has been 
made to use the well-known property of molecular 
gases of reducmg the tendency to reversal by depopu- 
lation of metastable levels’. Lampas have been 
made and observed which contain as carrier gases 
respectively hydrogen, nitrogen and mixtures of these 
gases with argon. 

The resulta are illustrated by Fig. 1. As the right 
18 seen the profile of the 5461 A. meroury-198 line 
emitted by a small electrodeless argon-filed lamp 
Tun in air without special cooling and viewed end on ; 
at the left is the profile of the same line excited and 
viewed under identical conditions exoept that the 
carrier gaa was nitrogen instead of argon. A similar 
improvement was found with hydrogen. In both 
cases the intensity at peak was considerably enhanced. 
The argon-hydrogen and argon-nitrogen mixtures 
showed improvement which was somewhat leas but 
nevertheleas great ; on the other hand the excitation 
of the mercury lines compared with the background 
due to nitrogen and hydrogen was somewhat better 
with the mixtures. 

The wave-length shift due to the presence of 
nitrogen was measured and found to be leas than for 
argon'; that due to hydrogen would also be expected 
to be small on the basis of measurements made at 
high pressure‘. Tho nitrogen tends to form HgiN, 
which, however, under the di conditions is m 
equilibrium with N, at sufficient preasure for useful 
operation of the lamp. 
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So far as the experiments have gone 16 appears 
that the usefulness of the mercury-198 green lino as 
a standard or for length measurement would be 
greatly increased by the method of preventing 
reversal deeoribed. A study of such matters as the 
life of the lamp, the importance of the slight back- 
ground, the exact wave-length emitted, eto., i8 in 
progress. 


VoL 180 


K. M. Bamp 
D. 8. SMITE 
Division of Applied Physics, 
National Research Council, 
Ottawa. 
Aug. 27. 


r , W. F., and Keesler, K. G., J. Opt Soo dAmer., 40, 737 
oso). 


"Fringihsn, "Fluoresotnoe and  Phosphorescenoe" toreci enoe 
blshers, Ltd., London, 1949). n 


* Baird, K. AL, and Smith, D. 8., Canad., J. Phys , 38, 155 (1957) 
t Margenen, H., and Watson, W. W., Rev. Mod. Phys ,8, 44 (1936). 


Unloading Effects in Copper Single Crystals 


Haasen and Kelly! have obeerved & small yield 
point on retesting previously strained ange crystals 
of alumimium and nickel at the same or lower tem- 
peratures than the initial deformation. The effect 
occurred only when the crystals were unloaded 
between tests, and no yield point was found at low 
stresses. Annealing at 300° K., between testa at 
90° K., increased the magnitude of the yield phenom- 
enon and much larger yield points were observed 
when the second deformation was carried out at a 
lower temperature than the first. Haasen and Kelly 
attributed the effect to the rearrangement of dıs- 
locations during unloading. 

The present work was undertaken to investigate 
further the phenomenon in copper single oryatala, 
and, in particular, to determine in more detail the 
effect on the magnitude of the yield point of (a) par- 
tial unloading and (b) annealing between tests. 

Single crystals of copper were prepared in a split 
graphite mould by the Bridgman technique from 
spectroscopically puro wire. After eleotropolishing, 
tensile testa were oarried out in & motor-driven hard 
beam machine at a variety of temperatures between 
—195° C. and 200? O. 

Experiments were first performed in which frequent 
unloading teste were made at small strain inoremente 
durmg the whole stress-strain curve at various 
temperatures. The overall shape of the curve was 
identical with that of specimens tested continuously 
at the various temperatures ; in detail, however, the 
two curves were different in that a yield point was 
observed on retesting after unloading during the 
linsar and parabolic ing regions. The streas~ 
strain curve after the yield point returns to the 
Ed nine of the curve obtained prior to unload- 
ing. No yield pointa were observed at any tempera- 
ture on retesting during the easy ghde stage of 
deformation. The magnitude of the yield point was 
directly proportional to the flow streas and inde- 
pendent of the temperature of testing, a constant 
value of (streas before unloading/stress on reteating) 
of 0-986 being obtained between -— 196? O. and 
+100° O. There was no dependence of the ratio on 
the time for which the specimen was unloaded at 


was found between the amount of unloading and 
the ratio of the flow stresses, indicating that the 
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gizo of the yield point is directly governed by the 
reduction in streas during unloading. A striking 
feature is that the same linear relationship is obtained 
at different temperatures between —195*C. and 
+20° C. 
The effect on the mse of the yield pomt of inter- 
retesting has been examined. The ratio of flow 
i —195° C. after intermediate 
l-hr. annealing treatments at higher tem tures 18 
shown in Fig. 1 and shows & large well ed drop 
between —180° C. and —120° C. from 0-986 to 
0-977. The shape of the yield phenomenon on 
ing at — 186? C. is markedly altered by anneal- 
ing at ve —120° C., the yield drop being replaced 
by a much longer, almost horizontal.region in the 
stress-strain curve. The amount of unloading has no 
significant effect on the size of the yield phenomenon 
after annealing at above —120° C. 
The unusual nature of the experimental resulta 
that the effect is due to a dislocation— 
i ion interaction, and the absence of the effect 


the large-scale running back of dislocations 
under the back streas and it is probable that it is this 
locking proceas which is responsible for the yield 
point on retesting. i evidence indicates 
that the size of slip line formed during the lmear 
hardening region is much too large for all possible 
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Lomer—Cottrell seasile dislocations to have been 
formed during the deformation, as is required by 
Friedel'aSs theory of linear work-hardening, and the 
possibility exists, therefore, of the formation under 


‘the back stress of new seasile dislocations during - 


unloading. These prevent the remaning dislocations 


` m the active system from running back, so that large 


nee Eee cannot occur. Energy is released 

during formation of the new seasile dislocations? 

and hence a larger streas i8 required to dissociate 

them. 

The increased effect obtamed at — 195? O. after 
ing between teste at above —120° C. may be 


-Annealing 1 
due to the thermally activated reversal of the apices 


of the new sessile dislocations. Stroh’ has shown 
that, in copper, Lomer—Cottrell sessile dislocations 
break up only by dissociation and that this procesa 
oocurs more easily if the apex of the sessile points in, 
the opposite direction to the stress. During unloading 
at — 195° C. seesile dislocations are formed in position 
(a), Fig. 2. Suppose that, on annealing at between 
— 180? O. and —120° C., sufficient thermal energy is 
available for reversal to occur to position (b) under 
the back streas. On retesting ab —195° O. dissocia- 
tion can occur only from position (a) and hence 
sufficient streas must be applied to reverse the sessile 
consequently a largo yield effect is obtamed. If the 
whole i is carried out at —195* C. no 
reversal occurs on unloading, and henoe on retesting 
the sessile is already in position (a) and a high ratio, 
0-986, 18 obtained. During beste at above —120° C. 
the sessile changes from position (a) to (b) under 
thermal activation during unloadmg and similarly 
easy reversal oocurs on retesting, so that dissociation 
again occurs with a high ratio of flow stresses, 
0-986. 

A full account of these experiments is being 
published elsewhere. 


M. J. MAXIN 
Metallurgy Division, 
Atomic Research Establishment, 
Berks. 
Sept. 26. 


! Haasen, P., and Kelley, A., Act Mei., b, 108 (1957). 
1 Friedel, J., Phil. Mag., 48, 1160 (1055). 
? Stroh, A. N., Phil. Afeg., 1, 489 (1056). 


Starch Gel Electrophoresis in a 
Discontinuous System of Buffers 

Tum recently developed starch gel electrophoresis. 
has proved to have a resolving power superior to 
any other type of zone eleo&rophoreeis!'-*. I have 
applied this technique to the study of highly purified 
torie’, but further work on the separated and eluted 
fractions of the toxin of Corynebacterium diphtherias 
in tissue cultures and in animals indicated that the 
resolution of hese proteins was not completely 

i in the buffer (0:03 M borio acid and 
0-012 M sodium hydroxide) normally used in this 
type of zone electrophoresis. A more suitable system 
was found with a mixture of irts-(hydroxymethy]l)- 
ammomethane-citrate (iris-ci&rate) used in conjunc- 
tion with a boric acid buffer. Preliminary results 
obtained with toxins, enzymes and human sera are 
briefly reported here. 

The gels are made from a buffer containing 
0-076 M tris-(hydroxymethyl)-aminomethane (Sigma 
121) and 0-005 M oitrio acid (pH 8-65). These gela 
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Fig. 2. H orgo radial paroTidase (amad W) with bandhe ligase 
E Vja i electrophoresis for 3 hr. a$ a 
potentat gradicol of 6 UO iB Modan hyiroxida/bone 


are used as a discontinuous buffer system with 0:3 M 
boric acid and 0:05 M sodium hydroxide in the 
electrode vessels. A markedly better separation of 
the materials tested was obtained with this disoon- 
tinuous system than in either the usual continuous 
sodium hydroxide/boric acid buffer system or in a 
continuous system using the iris-oitrate acid buffer. 
Figs. la and 1b represent the patterns obtained. with 
crude diphtheria toxin when subjected to electro- 
phoresis by the two systems. Figs. 2a and 2b show 
the results with horse radmh peroxidase (Nutritional 
Biochemicals Oorp., Cleveland, Ohio). 

In order to relate the new components to those 
previously separated and thus to determine their 
origin, the toxin! was subjected to electrophoresis in 
uid ee in the following manner: a large tray 

E dud d Cei reese a ME WIE 
omda buffer und alowed to BONEY. One-half of 
this gel was cut out and in its place starch prepared 
with the usual buffer was poured and allowed to 
solidify. Then a filter paper soaked in the toxin 
was applied across the gel so that the same material 
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was subjected to identical electrophoretic conditions 
in both buffers. In this way, protein zones can be 
traced in both gels. Fig. 3 illustrates such an experi- 
ment. The striking difference in the resolution can 
be easily sean. On subjecting the same material to 
immunoelectro *!, a8 many as eighteen sep- 
arate lines of flocculation could be recorded with a 
commercial antiserum. A more detailed description 
of these results will be given in connexion with the 
studies on diphtheria toxin. 

So far as human serum is concerned, the pattern 
is very similar to that obtained with the usual 
system. There is no interference with the determina- 
tion of the serum haptoglobin groups even after the 
addition of hmmoglobin. However, sera of hapto- 
globin‘ type Hp 1-1 differ m that new distinct protein 
bands can be seen between slow alpha-2 globulin 
(Sa-2) and beta-globulin regions. This is 
true in the cage of the newborn. The gamma globulins 
migrating backwards stain lees intensely in the new 
buffer system. Studies with the aid of two-dimen- 
sional electrophoresis and immunoelectrophoresis are 
in progress to establish the origin of the new zones. 
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Wig. 4. Potential gradients measured with a vacuum tubo volt- 
moter at 0-5-em. intervals the gnis at the same time, 
M t ti gradi Pg er Arhane 
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elecitrode- in um o add buffer. The 
open — O— O—O—) show potential gradients in 
tris-cltrate . The croes-hatohed area represents the position 

of the coloured band at the time of measurements 


It must be pointed out that a visible boundary 
moves through the gel towards the cathode at & 
rate of about 1 am./hr. at a gradient of 6 V.[om. 
This boundary is visible because a hrown-coloured 
material accumulates at it which increases in intensity 
as the boundary moves along the gel. This boundary 
18 probably caused by the replacement of the citrate 
ions in the gel by borate ions from the electrode 
vessels. The migration of the proteins & faster 
in this system, and excellent resulta are obtdmed after 
a 8hr. run. This increased rate of migration 18 
probably due to the changes in voltage accompanying 
the migration of the coloured boundary (Fig. 4). 

The nature of the process which causes this system 
to give improved resolution is being investigated 
with the view of finding a continuous system of the 
same resolving power. I feel that this system has 
definite application in work with very complex pro- 
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tein mixtures as well as i work with sera of the 
Hu CR l-1 type, and particularly in newborn 
te who usually lack haptoglobin. 

I am greatly mdebted to Dr. O. Smithies for his 
interest and advice during the experiments, and to 
Mrs. E. Poulik for able technical assistance. This 
work was supported by a awarded by the 
Department of National Health and Welfare. 


: M. D. Pounix* 
Department of Publio Health, 
University of Toronto, 
'Toronto. 
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*Poultk, M. D., Netwrs, 177, 082 (1056). 
‘ Dixon, O. U., and Smithies, O., Biockim. Biophys. Acta, 88, 108 
* Poulik, M. D., Cam. J. Med. Soi., 89, 417 (1953). 
* Bmithies, O., and Walker, M. F., Waters, 178, 604 (1956). 


Chlorogenic Acid Metabolism in Cider 
Fermentation 

CHLOROGENIO AOID is invariably found in cider- 
apple juices!, and our unpublished resulta show that 
` in some varieties ib may constitute more than 0-25 
per cent (w/v) of the juice. Paper chromatographio 
examination of a number of ciders showed that 
, chlorogenic acid frequently disappeared during 
fermentation. Where caffeic acid was present in the 
original juice, this acid also disappeared, and these 
changes occurred only in ciders which showed 
reduction of quinic acid to dihydroshikimic acid. It 
seemed likely that chlorogenic and caffeic acids were 
metabolized by the Lactobacillus found capable of 
reducing quinio acid to dihydroshikimic acid, namely, 
L. pastorianus var. quintcous®®. 

Work with partially disintegrated cella of this 
strain indicated that the first stage in the mesaboliam 
of chlorogenic acid was hydrolysis to oeffeio and 
quinio acide. Both products were further metabolized, 
and the metabolism of caffeic acid was investigated 


silica gel column. A and B reacted on paper 
chromatograms with the following spray reagents: 
(1) 1 per cent ferric ohlorde-1 per cent potassium 
ferricyanide (blue colour); (2) 1 per cent ferric 


chloride (green colour) followed by exposure to 
ammonia vapour (purple colour); (3) ammoniacal 
silver nitrate (b in the oold); (4) diazotized 


p-nitraniline (orange). A gave a violet colour with 
1 per cent sodium borate followed by 0-4 per oent 
ethanolic 2:6 dichloroquinonechlormide while B 
gave & maroon colour; A was acidic to bromo- 
cresol green while B at the same concentration was 
not detectable with this indicator. 
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Reactions (2) and (8) suggested that both .4 and B 
were compounds of the catechol type. A had the 
same Hp values as dihydrocaffeio acid in 2 per cent 
acetic acid’ and in benzyl &loohol-4so-propyl 
alcohol — tert.-butyl alcohol — water — formio seid 
(8:1:1:1:2 per cent)*, and these two substances 
showed identical reactions with the spray reagents 
mentioned above. A after re-crystallization from hot 
water and from ether-benzene had a melting point 
of 189° identical with that of dihydrocaffeic acid. 
Elementary analysis of A gave C, 59-51 per oent; 
H, 5-68 per cent; O,H,,0, requires O, 59.88 per 
per cent. 

B had a Ep value in the benzyl aloohol solvent of 
0-93 while that of A was 0-82. This was in keeping 
with logs of the carboxyl group from A to give B. 
B was isolated and crystallized from petroleum ether 


turned brown in air. Ethyl catechol has m.p. 39° 7,» 
and rapidly turns brown in air. B and a synthetic 
specimen of ethyl catechol had identical Ey value 
in the two solvents mentioned above and & mixed 
melting-point showed no depression. A and B were 
therefore identified as dihydrocaffeio acid and ethyl 
catechol i ; 

It is possible that p-coumaryl qumie acid, also 
present in cider-apples*, may be metabolized in a 
similar manner to chlorogenic acid for addition of 
p-coumaric acid to the same basal medium, and 
inoculation with the same strain of laobobaoillus 
showed that this acid was metabolized. 


"ER J. D., Pollard, A., and Whiting, G. O., J. Sol, Food Agne., 
7, 31 (1986). 
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Loss of Immunizing Power of Staphylo- 
coccal Toxin during Routine Toxoiding 


with alin . 
Ix order to render staphylococcal toxic supernatants 
gafo for use as active i izing agenta, ib is custom- 


immunizing : 
ary to incubate them with formalin, in concentrations 
of 0.8—0-8 per cent ab temperatures between 37° 
and 40° O. for periods of up to two weeks’ *. 

In the work to be described, the effect of this pro- 
ceas on the antigenicity of a protective factor in 
staphylococcal toxic supernatants was examined in 
mice. 

- The toxic supernatant used had 
been. from cultures of strain ON56, grown 
for three days on modified Dolman’s medium in an 
atmosphere of oxygen containing 20 per cent carbon 
dioxide, and was stored at 2° O. with 0-02 per cent 
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In the immunized with 1/50 toxin, the pro was highly 
significant 0-001); in the tmmuimnised with 1/100 taxin, 
Im Sus mil an [Pag dj. 1: 





thiomersal as a preservative. Is will be referred +0 
as ‘toxin’. 

A portion of toxin was mixed with 0:35 per cents 
formalin, incubated at 87° O. for five days, and then 
stored at 2?O. (‘toxoid’). 

White mice weighing 15-20 gm. were used aa 
experimental animals. For toxicity testa and im- 
munization, 0-5 ml. vol. of the preparations or their 
salme dilutions were injected subcutaneously over 
the back. Immunization consisted of two injections 
given one week apart. Ten to twelve days after the 
second Immunizing injection, samples of blood were 
taken from the tails for the estimation of alpha anti- 
hsamolysin. The animals were then by the 
intraperitoneal route, with 100 million staphylococcal 
of a recently isolated coagulase-producing i 
grown overnight on agar slopes at 37? C. and sus- 
pended in 1 ml saline in which | per cent human 
fibrinogen and 1 per cent fresh human plasma had 
been dissolved’. The animals were observed for 
seven days after challenge. Alpha hsmolysin and 
antihsmolysin titrations were performed according 
to the method of Burnet‘; mouse sera were tested, 
without preliminary heat inactivation, against the 
international reference standard. 

Toxoiding reduced the ha»molytic titre of the toxin 
from 1/800 +o 1/8. The taxin killed 90-100 per cent 
of the mice in a dilution of 1/20, and 10-40 per cent 
in & dilution of 1/50. Loss of fur, severe scarring and 
occasional ulceration developed at the site of in- 
jection in mice surviving the administration of toxin 
diluted 1/50; moderate and mild reactions of similar 
nature followed injections of 1/100 and 1/200 dilu- 
tions, respectively. Injections of toxoid, undiluted 
or diluted, did not kill any of the animals or cause 
local reactions. 

Resulta of representative immunization experi- 
ments are given in Table 1. Signifloan’ protection 
against death was evident in the group immunized 
with toxin diluted 1/50, and some protection probably 
in the group given toxin diluted 1/100, bus none in 
the groups given toxoid in dilutions ranging from 
1/1 to 1/100. The antigenicity of the protective factor 
, was, therefore, grossly reduced during toxoiding. 

Alpha antihsmolysin titres were variable. The 
response in mice receiving toxoid was somewhat lower 
than in mice immunixed with toxin, but some anti- 
hsamolyain was produced even in the animals given 
the amallest amount (1/100 dilution) of toxoid. Dur- 
‘ing the process of toxoiding, therefore, alpha hæmo- 


- 
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may not have been identical. 

Batches of toxin and toxoid produced from other 
strains of btaphylococci were also tested in mice for 
their ability to protect the animals against the 
effecta of challenge by the same technique, and for 
their ability to produce alpha antihmmolysin. The 
Tesulta were in accordance with those described. 


1 Dolman, 0. E, J. Amer. Med. Assoc., 108, 1007 (1083). 
a M., Pilot, J., Orta, B., and Nicol, M. J., dan. Inst. Pasteur, 
9b, $76 (1987). 1 


* Boake, W. O., J. Imawmol., 76, 80 (1960). 
t Burnet, F. M., J. Path. and Baot., 94, 471 (1031). 


Secretion of Progesterone by the Adrenal —™ 


Gland 

Taai of progesterone in adrenal function 
has been emphasized by a number of investigators. 
Beall and Reichstein! isolated a small amount from 
adrenal extracts, and more recently Hechter and 
others’, using the perfused cow adrenal gland, 
showed that progesterone is an important inter- 

i metabolite for the synthesis of the adrenal 
corticoids. While the work reported here was in 
progress, Klopper et al.” demonstrated the presence 
of pregnanediol in the urine of ovariectomized women, 
but not m that of ovariectomized, adrenalectomized 
women. These, and other workers‘, have inferred 
that the pregnanediol in these cases is of adrenal 
origin. The following results support this conclusion 
inaamuch as they show that the adrenal gland oen 
secrete progesterone. 

Adrenal venous blood was collected from animals 
under pentobarbitone sodium arueetheaia. The blood 
was cooled over ice during collection, and the plaama 
seperated by centrifugation. This plaama was then 
treated with sodium hydroxide’ to give a final 
concentration of 0:5 per cent w/v. Ib was extracted 
twice with an equal volume of ether, and after 
evaporation of the ether extract to dryness, the 
residue was dissolved in 70 per cent methanol and 
passed through a nine-tube oounter-currant distri- 
bution system of methanol and light petroleum. 
This system was so arranged that progesterone had a 
partition coefficient of 1. The contents of the five 
central tubes were combined and concentrated, and 
this material was then chromatographed on paper. 
The spote were detected by ultra-violet contact 
photography, and those with the same Rp value as 

rone were eluted from the paper and esti- 
mated by ultra-violet spectrophotometry. The 
results, corrected for loases in the extraction procedure, 
are m Table 1. 

though progesterone has been detected in all 
cases, the number of observations made within the 
groups is too amall to warrant & correlation of the 
progesterone-level with oither the sex or the repro- 
ductive state of the animal. 

The chemical identity of the progesterone extracted 
from the adrenal venous blood was based on: (1) the 
partition coefficient in the counter-current distribu- 
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tion system ; (2) the Ry value on the paper chromato- 
gram; (3) the ultra-violet absorption spectrum of 
the chromatogram eluate. The pooled chromato- 
gram. eluates obtained from the two pregnant cows 
ers gave an infra-red spectrum identical with that 
o ne. 
tho level of progesterone in the adrenal 
venous blood is 10—50 times leas than the correspond- 
ing corticoid level, it is 10—100 times greater than 
the concentration of progesterone in arterial blood 
collected at the same time. These results therefore 
show that the adrenal gland secretes progesterone. 
We wish to thank Dr. R. K. Callow for carrying 
out the infra-red analysis, and Mr. L. E. A. Rowson 
for performing some of the operations. 
W. E. BALFOUR 
R. 8. Commie 


Physiological Laboratary, 
University of Cambridge. 
R. V. SHORT 
A.R.C. Unit of Reproductive Physiology 
and Biochemistry, 
Department of Veterinary Clinical 
Studies 
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Control of Humoral Factors of the Zona 
Glomerulosa of the Adrenal Cortex 

Burva has reported! that intraperitoneal injection 
of hypertonic saline resulted in characteristic changes 
in the zona glomerulosa of rat’s adrenal gland. 
Broadening of the zona, blurring of oell outlines, 
foamy cytoplaam and swollen nuclei were seen in 
glomeruloea can be stimulated by the sudden flooding 
of the organism with sodium ohloride is rather 
striking in view of the statement that low sodium 
dies causes hypertrophy of this xone*“. The effect 
is characteristic of sodium chloride, since other 
hypertonic solutions do nob have the same action’. 
Kováce & al. have shown that the effect can be 
prevented by pretreatment with chloropromaszine or 
by hypophysectomy*.*. 


The fact that the zona: 





Fig. 1. a, Adrenal cortex of rat treated with 
hypertonic saline 6, A 


" cortex of rat wy ee 
bypophysis treated with hypertoniosaline. Note width 
glomerulosa. 


of zona 


Since these changes occur only in the presence of 
the pituitary, it may be assumed that one of the 
hormones of the anterior lobe, either a special oorti- 
cotrophine! or another substance, might be respon- 
sible. Normal adrenooortiootrophio hormone is rather 
unlikely, because similar amounts of nin 
glucose or urea representing nearly a fatal fail 
to bring about the changes. Presumably, the release 
of the effective substance from the pituitary is due to 
a specific stimulating action of hypertonic sodium 
chloride. The stimulating action of this streasor may 
ensue either through neural (intense pain) or humoral 
routes. Our experiments were designed in order to 
olarify this question. 

Sixteen hypophysectomized male rats were given 
4 ml. of a 10 per oent sodium chloride solution intra- 
peritoneally, 15 days after the operation. The animals 
were divided into two groupa. One group served as 
control To the rate of the other group freshly 
removed rat’s pituitaries (three per rab) were im- 
pee subdermally 24 hr. before the injection of 
ypertonio godrum chloride solution. One hour after 
the injection the animals were killed and their 
adrenals were removed for histological study. The 
specimens were fixed in 4 per oent formalin for sub- 
sequent staining with hamatoxylin—eosin. Quanti- 
tive evaluation of the results was made by karyo- 
metric examinations. Within the zona glomerulosa 
two diameters of 100 unselected nuclei were measured 
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0'181 





0-001 « P« 0-01 





* Standard error of the mean. 


with the aid of an ocular micrometer. From the 
diameters the volume of the nucleus representing & 
rotation ellipsoid could be calculated by meens of 
the formula 4abr/8, where a means the shorter, b the 
longer diameter of the ellipse.: Since the values go 
obtained do no&*oorrespond to the normal distribu- 
tion, the logarithm was used instead of the absolute 
value. The logarithm was determmed by & nomo- 
gram’ 


The results are given in Table 1. It may be seen 
"trans- 


Our observations 
point to the importance of the pituitary in the genesis 
of these occurring after administration of a 
ifle streasor by the humoral route. Further, our 
o ions agree with the view that the pituitary 
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Variations in Human Serum 8-Globulins 


GzmorrrTGALLY controlled variations in the hapto- 
globing (a,-globulins) of human serum have been 
demonstrated by electrophoresis in starch gels! . 
The frequencies of the genes controlling these proteina 

bably differ from one racial group to anothert. 
Tnherite differences in the serum proteins of dairy 
cattle have also been established using the same 
method, but in cattle the variable proteins prove io 
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serum from Negro 


be B-globulins*. The frequencies of the genes involved 
differ in different breeds. This communication 
variations in human serum f-globuline which have 
now been found. ~ 

The B-globulin differences were noticed when sera 
were being investigated by the one-dimensional 
starch-gel electrophoretic’ method! chiefly used for 
the previous studies of human and cattle serum 
proteins. However, they can be established only with 
certainty when the two-dimensional electrophoretic 
method* is used. Fig. 1 illustrates the di 
which can be observed. The part of the figure 
shows a photograph of the + of a two-dimensional 
eer MH eee Por a yas 
white female from Toronto. Four §-globulina (A, B, 
O and E) can be demonstrated in this serum. -globu- 
lin C (labelled in the figure) is quantitatively much the 
most predommant. The lower of the figure 
shows & photograph of the result obtai with serum 
from a: young Neer female from New York An 
additional 6-globulin (D) is present in this serum, 
Tur ugue a Dude Pes rapidly ihan Palotai O 
both on filter paper and in starch gel When both 
B-globulin C and B-globulin D are damonstrable in a 
serum sample they appear to be present in approxi- 
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queque viuum 15: Urs sued cponience to 
to 

The presence of'g-globulin D has been established 
with in serum from bwo female Negroes from 
New York (out of 22 males and 27 females tested), 
and in serum from four male and one female Australian 
prie ua of 17 males and 6 females tested). 
B-Glo D bas not been demonstrated in the serum 
from any of several hundred Oanadians (largely of 
European ancestry) which have been studied, chiefly 
by one-dimensional starch-gel electrophoresis. These 
results suggest the existence of considerable racial 
differences in the of oocurrenoe in the serum 
of B-globulin D, indicate that ite presence may 
well prove to be genetically controlled. 

I am grateful to Drs. Ralph E. Engle, jun., and 
James H. Pert of the New York Hospital, New York 
and to Dr. Wiliam R. Horsfall of the Commonwealth 
Health Laboratory, ee E 
“ness in sending me serum far study. , 


O. Surrag 
Connaught Medical Research Laboratories, 


University of Toronto. 
Aug. 26. 
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Serological Studies on 
Fusarium oxysporum Schl. emend Sn. et H. 


MORPHOLOGICAL recognition of species of fungi 
which cause plant diseases present few problema, and 
it is usually not necessary bo use serology in diagnosis. 
However, within a morphological unis 
differences exist, and it might be le +0 apply 


sero-diagnoetio methods in distinguishing physiol- 


ogical reces. 

Wo have studied this problem on various physiol- 
ogioal races of Fusarium oxysporum Schl emend Sn. 
ət H., which cause vascular browning and wilting of 
different host Generally, cross-infection is not 

le; for example, isolates of the fungus from 
sativum do not attack Lupus luteus nor do 
. those from Lupinus luteus attack Pisum saisvum. 

Single spore cultures of the isolates were grown on 
synthetic liquid media (Richard's and Czapek’s 
solutions). were by intravenous 
injection into rabbits of suspensions of microcanidia, 
culture liquids and extracts of mycelia. Some 
rebbria produced speciflo antibodies which could be 
demonstrated best in gel diffusion precipitin testa! ?, 
Culture liquids seemed to be the most suitable 
test antigens in the preoipitin tests. 

The five tests illustrated in Fig. 1 were carried out 
simultaneously in one Petri dish; agar was poured 
into five small glass rings (27 mm. diam.) which had 
been glued with ‘Araldite’ to the bottom of the 


Petridiah. Several holes (4 mm. diam.) were punched .. 


filled with antisera agamst Fusarium oxysporum f. 
lupini (Linf.) 8n. et EL and Fusarium oxysporum f. 
pisi (Linf.) Sn. es H. (further on designated as L and 
P respectively) and with the teat antigens fram these 
two isolates (land p). THS plate iti the centre af Fig. T 
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eee odi ee pattern between L 
and 


agar 
pouring (Fig. 1, 4-L), the antigens diffuaing from the 
reservoirs containing } are precipitated in a halo 
around the hole and no specific line between L and i 
is formed (specific inbibition of precipitation”). The 
specific 
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June 25-20, 195, Wageningen, p. 45 (1055). 
* Bjorklund, B., Proc. Soc. Esp. Biol. amd Med., 79, 819 (1062). 


‘Effect of Acetylcholine and Quinidine on 
Atrial Cellular Potentials 


Briscoe and Burn! have shown thas aoetylcholine 
will restore the spontaneous contractions of rabbit 
atria which have been arrested by quinidine. 
Armitage? has that impairs 
repolarization by rendering ‘the cell membrane leas 


potassium perme- 
ability. However, Weidmann?, Johnson and Johana 
and McKinnon’ have demonstrated that in cardiac 
muscle quinidme affected the de- 
polarization phase of the action potential. The 
maximum rete of rise of the action potential was 
grossly decreased with little or no concomitant 
change in the membrane resting potential, indicating 
that the drug had a direct effect on the sodium- 


1484 3 
a? 
The obvious possibility exists that the restarting 
action of acetylcholine is due to an effect on the 
Using the intracellular 


viously described*),: we - examined the effects of 
acetylcholine : on. isolated rabbit atria exposed to 

idine: . The effects of quinidine sulphate 
3-5.x 10-* w|v) were similar to those described for 
the gus pp vente After 10-min. exposure 
+o the the tissue lost its spontaneous rhythmicity 
and became electrically -inexcitable; when &oeyl- 
choline chloride 10-* was added the electrical oxcit- 


y 
With repeated doses (10-*) of acetylcholine the tiasue 
` its spontaneous rhythmicity. 

We have also examined the effects of quinidine 
sulphate and acetylcholine on the sodium-carrying 
system by observing their actions on the maximum 
rate of depolarization of the action potential, which 
is an index of the sodium curreni^*. Ohanges in 
the rate of recovery of the sodium-carrying mech- 
anism were revealed by alterations in the maximum 


150/min.). 

When treated with quinidine sulphate, 2-5 x 10-*, 
a eae 

y diminished rate of rise at a time when the 

repolarization of the previous action potential was 
completed, which incidentally indicated a dissocia- 
tion between repolarization and the restoration of the 
sodium-carrying system. Acetylcholine chloride 10-* 
increased the maximum rate of rise of both the normal 
and ihe extra action potentials, the latter being 
affected to a greater extent since the two values were 
often identical, As the extra action potential was 
evoked some time after ion of the previous 
action potential and acetylcholine had no effect on 
the membrane resting potential it seems that the 
increase in the maximum rate of rise of the extra 
action potential, caused by acetylcholine, could only 
have been due to a direct effect on the sodium-carry- 
ing system. We suggest the following hypothesis to 
explain the stimulant and inhibitory actions of 
acetylcholine described by Burn’. 

The usual inhibitory action of acetylcholine on the 
Tate of bea’ of pacemaker cells could be 
by its action of increasing potassium permeebility®®, 
thus diminishing the rate of diastolic depolarization 
responsible for rhythmicity. The arrest of atria by 
cooling, fatigue and quinidime-like agents is appar- 
ently the result of inactivation of the-sodium-carrier 
mechaniam. In the first two cases the inactivation 
of the carrier is probably the outcome of & reduced 
membrane resting *,*1* In these cases the 
major effect of acetylcholine could be the increasing 
of potassium permeability, thereby aiding the restora- 
~ tion of the membrane resting potential and thus the 
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activity of the carrier, yet a more direct effect of 
acetylocholme on the carrier cannot be excluded. 
However, in the case of quinidine the latter is the 
more important effect, for the carrier is inactivated 
with little or no change in the resting potential. 
This research. ject is supported by the Life 
Insurance Medical Research Fund of Australia and 
New Zealand, to whom we express our thanks. 


EDWARD A. JOHNBON 
P. A. ROBHETSON 


Department of Pharmacology, 
University of Sydney, - 
Sydney. ; 
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Chemical Examination of the Water of 
Flooded Rice Fields 


THE marked root destruction that affects the crop 
of rice flelds of limeless meadow clay and lmeless 
alkaline soil is well known. The oan be - 
aétributed mainly to the toxic effect of hydrogen 
sulphide and other products of anaerobic fermenta- 
tion processes! (for example, butyric acid). Protein 

ion and sulphate reduction produce hydro- 
ide*. The root-rot is much increased in 
Hoisarisal sot produced chinily. by aitaceer cames 
anaerobic conditions or soil defects. The roots just 
beneath the soil are fully exposed to the toxic 
dox OE ee guile io eee belay ee, 

To replace the destroyed roots, adventitious roots 
develop from the nodes. However, these solve only 
partly the problem of nutrient uptake by ion- 
exchange, since they femam in the water, which is 
poor in nutrients and lacks various essential elements. 

To discover which nutrient ions may be in 
the water at the &ime of the appearance of brown- 
ing disease (‘bruxone’), fifty samples of water fram. 
each of both healthy (H) and unhealthy (UH) fields, 
as well as from fresh (FW) flood-water (River Tima} 
have been subjected to analysis. Results are shown 
in Table 1. 

As can be seen from these resulte, there is little 
difference in nutrient concentration between the 
water of healthy and unhealthy rice fields, therefore 
the cause of the disease must be ascribed to the fact 
that the diseased plants, which are + on 
their adventitious roots, can utilize only nutrients 
dissolved in the water, in contrast to the healthy ones 
with their deep soil roots. 


OoMCINTRATIONS OF NUTRIENTS (MOL/L) IN WATER SAMPLES 
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Table 2. NuTEINNTS AXD 8 (wax /100 ex.) IX BOIL SAMPLES 











The quantity of the available nutrients in the soil 
of the affected fields at the time of the appearance 
of the disease is given in Table 2. 

The water of the diseased flelds was ds a rule 
deficient in phosphate, sulphate, nitrate and man- 


Moreover, ammonium and iron were absent 
or only in minute quantities. In the water 
of healthy fields there was a trace of phosphate and 
slightly more, but still very litle, ammonium. Owing 
to the absence of the elamenta mentioned above, the 
adventitious roots cannot replace the activity of the 
soil-roote, so that the life-proceases of the plant 
may be checked. The dark or bluish green colour 
of the plant denotes the absence of phosphorus, 


ganese. 


above, metabolic disturbances and fungi on affected 
plante (Helminihosporium orysae, Pirioularia orysas, 
P. grisea, eto.) that cause the symptoms known as 
blast, brown disease, ‘bruzone’, ‘aki-ochi’, Brand, eto. 
R. Vimos 
Institute of Plant Physiology, 
University of Szeged, 
- Hungary. 


Molybdenum Deficiency in Latosols of 
Java 


shown that small applications of molybdenum 
produce a markedly beneficial effect on the colour 
and growth of this legume when grown on latosols 
of this area, The beneficial effect was not confined 
to one soil ing unit in the plot fleld, and since 
latosole are wi distributed and extenaive, 


Arnon (1987) demonstrated in pot culture experi- 
ments that molybdenum is essential for barley, and 
Arnon and Stout! showed that it is essential for 


have shown that molybdenum-deficient plants do not 
reduce nitrase i after it is absorbed and 
transferred to the upper parts of plants. This may 
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account for the beneficial -effect of molybdenum to 
non-legumes. Be Mists 
Muara plots near Bogor, Java, jn January 1957, to 
study the effects of trace elements and other elements 
not commonly used as fertilizers, in addition to the 
fertilisers commonly used on légumes, namely, 
puoeserum pews Ud une, The soil is & 
l derived from volcanic ash and ite pH value 
is about 5-5. Latosols are charectéristioally acid, 
leached, reddish soils, and soilg of this kind are very 
common in Indonesia and other moist tropical areas. 
It is reasonable to expect that such soils will be 
deficient in fertilizing elements that are normally 
presen in adequate quantities in leas severely 
eached „soils. 2^ . ‘ 

The experiment was designed to test the effects of 
phosphorus, potassium and lime, applied'singly and 
in combinations, in addition to the of elementa 
not commonly used as fertilizers. A mixture of 
manganese, Magnesium, copper, boron, zino and 
molybdenum compounds was applied to plots treated 
with a oombination of Potassium (as 
sulphate) and lime. The treatments were randomized 
in four blocks, thus giving four replicates of each. 
The beneficial effect of the mixture was shown 
the definitely greener oolour of the foliage, whi 
became evident about one month after planting, and 
by the increased growth which followed. These 
effecta have been recorded in colour pha 
and by yield data. It should be noted also that the 
greener growth was accompanied by much better 
nodulation, as revealed by examination of the plant 
root. 

A second fleld plot i with groundnuts 
was started in the Muara late in May 1957, with 
the object of determining the factor responsible for 
the beneficial effect. As the number of plots available 
for this experiment was rather limited, one element, 
manganese, was excluded because it seemed unlikely 
that it would be deficient in this soil. The treatments 
were as follows: (1) check, (2) & mixture of magne- 
sium, copper, boron, zinc and molybdenum oom- 
pounds, (8) double superphosphate, potassium sul. 
phate and lime. The other treatments consisted of 


' combinations of one or more of the five elements 


under investigation (listed under (2)) with the 
phosphate, potash and lime. The system was to use 
all five elements, then remove one at a time, then 
two, evo. The treatments were randomized in four. 
blocks as before, thus giving four replicates of each. 
Thaeoküer Was dry for aboni d weeks: te pie 
and the differences did not become evident for about 
6 weeks. After 8 weeks it was observed that all 
82 plots that did nob receive molybdenum were 
somewhat yellow or lees green than the adjacent plots 
that received this element. There are 88 plote 
altogether. The treatments inoluded one with 
molybdenum only and one with E en 
boron and zino (in addition to the basic $e, 
potesh and lime), and the former plot was much 
greener than the latter. It is thus evident that the 
soil is deficient in molybdenum for and 
i nodulation was obviously improved 


Without molybdenum the crop & 
suffering from lack of nitrogen: Yield data will be 
published later. 

The molybdenum, was a ied at the rate of 1 kgm. 
per hectare of sodium mo bdate, or about 1 pound. 


known to be necessary 


Food &nd Agriculture Organization 
of the United Nations, 
Indonesia. Aug. 12. 


* On leave from the Univernty of Alberta, Canada. 
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A New Hemoglobin Variant exhibiting 
Anomalous Electrophoretic Behaviour 

Ix moving-boundary electrophoresis, cacodylate 
buffer, pH 6-5, 20-1, the relative mobilities of the 
better-known hemoglobin variante are the same or 
only slightly different from those in paper electro- 
phoresis, veronal buffer, pH 8-6, 20-05. Owmg to 
the fact that the two buffers are on the opposite 
sides of the isoelectric pointe of these types of hemo- 
globin, the order of migration is reversed ; however, 
the relasive mobilities of hæmoglobin types A, S = D 
and O are identical under both conditions. The 
earliest instance of a type of hæmoglobin exhibiting 
some discrepancy in behaviour in free electrophoresis 
as compared to paper electrophoresis is that of 
hæmoglobin F; with the latter technique, the 
mobility of F is always slightly leas than that of A, 
but with the former, F is indistinguishable from A. 
A somewhat greater difference occurs in the mobility 
of hsmoglobm Æ, which, in veronal paper electro- 
phoresis (pH. 8:0), lies between S and O, but in free 
electrophoresis (cacodylate, pH 6-5) is slightly leas 
than that of S (between S and A). Similarly, the 
mobility of hæmoglobin G hes between P and S in 
- paper electrophoresis at pH 8-6; but in free electro- 
phoregis at pH 6-5 (cacodylate) G is inseparable 
from S’. 

The present communication deals with a hitherto 
undescribed type of hæmoglobin, the resolution of 
which is completely different in mov- 
mg-boundary electrophoresis at pH 
6:5 (cacodylate arbos from thab 
in paper electrophoresis at pH 8-6 
(veronal buffer). 

This hemoglobin sample was ob- . 
tained from ‘MTu’, a Negro obstetric 
patient whose olimoal and hæm- 
atological history is not contri- 
butory.  'MTu's' hemoglobin, ex- 
ammed by paper electrophoresis 
(veronal buffer, pH 8-6, 20-05%), 
separated into two approximately 
equal componente, of which one 
appeared identical with hæmoglobin 


AG* (oontral)— 


A. The other assumed a position : 


overlapping that of hæmoglobin G, 
and extending almost to that of hæm- 
oglobin S, resembling hemoglobin L ; 
however, in moving-boundary electro- 
phoresis, cacodylate buffer, pH 6-2— 
6:9, 40-1, unlike a hemoglobin AL 
mixture, ‘MTu's’ hæmoglobin moved 


as a single aharp peak (Fig. 1).. 
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Table 1. Fris Ree NIE OE ee OF AERE EMO 
GLOBIN WITH OTHER TYPES 
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A 
S (8% F*) 


1:1 
2 Tito’: 1 BA’ 
L1 


S (6% F*) 
S (3% F) 
AG (50% At) 


AG (85% At) 


AG (85% A1) 





Cacodylate buffer, pH 6 5, g0-1 
* Values obtained by method of alkali denaturation. 
f Value calounlated fram previous scanning diagrams. 


Aliquots of ‘MTu’s’ hemoglobin were added to 
those containing various known types of hæmoglobin 
and the mixtures were analysed in free electro- 
phoresis, cacodylate buffer, pH 6-5, 20-1. The resulta 
are given in Table 1. Mixtures of hæmoglobin A and 
“MTu’s’ le in moved as one sharp 
Mixtures of a’ hemogliobm with hemoglobin 9 
from subjects with sickle-cell ansamia resolved into 
two peaks of variable proportions. Similarly, muir- 
tures of 'MTu's' Kogo bi sample and those 
containing hæmoglobin of types A and G, from 
patients ‘AK’ or 'ET" (Schneider, R. G., unpublished 
data), resolved into two peaks of inoonstent propor- 
tions, and on two occasions into three partially 
separated peaks. ‘MTu’s’ hemoglobin sample was 
also analysed in free electrophoresis, veronal 


: using 
buffer, pH 8-6, 10-1, in which buffer there resolved 


one peak and a shoulder of another. 

The hemoglobin of ‘MTu’s’ husband was entirely 
of type 4. Of her two children, one had only type 4 ; 
the hzsmoglobin of the other child (“H.BTu’) waa first 
obtained at the age of seven weeks. In paper eleotro- 





bum pH à 
* Sample from paient M 
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phoresis this sample consisted primarily of F, 
Faith sialic ardens af tre A aad of ake tops 
similar to the variant in the mother. The F hæmo- 
globin value, by the method of alkali denaturation, 
was 38 per cent. - In free electrophoresis, cacodylate 
buffer, pH 6:5, there waa one peak only. This child 
was examined again at the age of four months, at 
which time his hemoglobin pattern in paper electro- 
phoresis waa almost identical with that of the mother. 
When ‘MTu’s’ hemoglobin was analysed in 

electrophoresis in a closed system (between 


plates) its pattern was indistinguishable from that of ' 


hemoglobin AS. This was also the case in some 
analyses of lees than eighteen hours duration in the 
ius method of paper electro This 

ding suggests the need for caution in in i 

the results of analyses by paper electro 

Mo aue Md eR 
globin D, L and Q, the variante moat likely to be 
confused with the one in 'MTu'. 

It is suggested that the hæmoglobin variant in 
*M'Tu' and her scn ‘HBTu’ be tentatively designated 
‘the ‘Galveston type’. 

This work was aided by United States Publio 
Health Service Grant A-780. 


Ross Q. SagsurpxR 
Many Ervraw HAGGARD 


Tissue Metabolism Research Laboratory, 
Cie ee ee 
Galveston, Texas. Aug. 2 
ee H. A. W. B., and 8 Amer. 
RES EUM turgeon, P., J. Chem. 
* ington G, M, Lan, I, and Bohnemder, E. G., Netwre, 17%, 
a Sohneider, R. G., Texas Rep. Biol. end Moed., 14, 380 (1956). 


*Behnelder, E. G., and Genem eaux, Broce, D., Soc. Trop. Aed- 
and Hys., 80; 614 (1960) id 


Mitochondrial Kinetics 


VxsrBLA local modification of the cellular nuclear 
membrane is usually considered & phenomenon 
associated with the discharge of nucleic acid from 
nucleus to cytoplaam. Barr and Bertram! have 
noted thin ‘nuclear capa’ in nerve cells concomitant 
with the reproduction of Nisl substance during 

recovery from antidromic stimulation. Such ‘nuclear 
caps’ appear as distinctive dense or thickened local 
areas of the nuclear membrane which stain with 
basic dyes, give ive histochemical reactions for 
nuoleio acid, absorb heavily at 2600 A. with 
ultra-violet light methods.. Electron studies also 
indicate that the membrane may be thickened and 
modified during regeneration after axonio severance’. 

However, modification of the nuclear membrane 
interface may occur during intracellular processes 
seemingly unconnected. with nucleic acid ean 
Earlier studies? have shown that cytoplasmic organ- 
elle, the lipochondria, may enter into relationship with 
the nucleus, forming & zone of nuclear reaction 
morphologically indistinguishable from a ‘nuclear 


ca 
Biciing exciples of dese ‘caps’ have recently 
been found in dorsal root ganglion cells of neonatal 
(Fig. 1) are from 
and posi-chromed 
qupd ucibus qup, 
At one pole of the nucleus the membrane is thickened 
and contains some distinct ules (Fig. M The 
whole structure is stro: fuchamophil and is 
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Sharply differentiated from the rest of the nuclear 
mem . 

Frequently, masses of similar fuchsinophil granules 
lie in contact with, but outside of, the nucleus, and 
may or may not be associated with a ‘nuclear cap’. 
These masses stain as do the mitochondria, but with 
greater intensity. Granules at the periphery of the 
mass with and become le from 
the no mitochondria (Fig. 1b). Both the ‘nuclear 
caps’ and their associated granules give a negative 
Feulgen reaction, and do not stain with pyronin in 
Brachet’s method for ribonucleic acid. 

Although nucleoli pained approach and attach 
themselves $o the nuclear membrane from the inner 
aspect they are not then similarly associated with the 
formation of a distinctive fuchsinophil cap (Fig. 1b). 

Te cio es i a: 
chondrial kinesia involving the nucleus, similar to 
that already described for the lipochondria. A alide 
illustratmg these phenomena will be sent to the 
International Depository of Cytological Slidee, Insti- 
tute Carnoy, Louvain, Belgium. 

Owxw Lawwe THOMAS 
Dalton 8t., Napier, 
New Zeeland. 
Aug. 14. 
1 Barr, AL L., and Bertram, H. G , J. Anat, Lond., 88, 171 (1051). 
1 Hartmann, J. F., Amet. Reo., 118, 10 (1964). 
* Thomas, O. L., Quert. J. Altro. So , 89, 383 (1048). 
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A Cell Compressor for the Measurement 
of Mass and Concentration by Interference 
Microscopy 


For a number of observations with the interference 
ions of living cells, it is desirable 

nS ud Abe the pope ad ien aO of 
the cell flat and parallel without producing irreversible 
. A number of compressors are known (for 
example, Rousselet), but none provides quite the 
dears of control which is required. The compressor 
illustrated in Fig. 1 depends upon the bending of 
the slide S, and is therefore completely free from 
shear play and otber uncontrollable movements, 
unlike compressors which depend upon sliding motion. 
IDA a dis Mid M vis INE bp e 
of glass B, which is sealed to the lower slide Sy 

i Mire: , avoids any disturbances due to 
illary attraction. The curvature of the 

ia: M i is little affected by amall changes in 

the gap tha gap G. Theo two conditions enable quite revers- 
ible changes in the gap to be effected over distances 
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Table 1. 


of caloulated qpecific 

tein increment (ref. 2) and expreesed as gm./100 oc. water. 

Pisasured before 12 per cent polyethylene 
1n oaleium-free Locke's solution 


1* 7 
~ Normal liver cells oampressed to thickness of 8 5 x 10~ cm. 
4 
Kes Ceil No. 


1 $ 2. 3 
Zero, reagent 108 117 UVomnu4 
1niroduoed- 
7 min.- . 117 12:3 15.3 
17 ,, 124 13-3 138 
30 ,, s 132 128 14:3 
Xaperinoni 1 . r qr 
Hepetoma cells oompreased to thickness of 7:6 x 107! om. 
Time 2 : : 
Zero, reagent 6:7 16:3 172 
Introduoed 
10 min. E 163 0 £i-4 
10 ,, 114 0 m7 
» 0 0 16:3 


' of about two miorons. The actual thickness of the 
` gap can be readily measured on the microscope 
with the help of an air bubble as previously des- 
aribed!. In addition, the medium surrounding the 


with the interference microscope, for example, to 
mmmobihze ciliates such as Paramecium by light 
compreasion. It oan also be used for measuring the 
refractive index and hence the concentration of 
material in various parte of the oell It has been 
used, for example: (a) To study the effects of various 
poeitively charged polyelectrolytes upon normal and 
homologous tumour cells. An increese in permeability 
of the membrane ig revealed by a fall in cytoplasmic 
concentration. In a typical experiment 
using polyethylene imine (Table 1) the concentration 





A ut Arrangemens of the two slides S, and, S, with 
cells on upper surface. 


Middle : Si bent 


8 wire bars W; downward 
mise Spis Doa MESE 


supino celis. o8. 


showing wem T (remota fro d T9 ber a both whioh 


8 gam, allae (fr low power ‘Dural’ 
pu NM 


plate 
K oamented to lower 


am Mlok iF, metal mamo thumbscrews 
ees ecd toe with oenira! 
veris ecd ad 
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of cytoplasm in the tumour cells (hepetoma) fell quite 
rapidly, whereas the normal liver cells showed no 
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- decrease. (b) For measurenjente on Amoeba 


These indicate that the contractile vacuole haa a 
concentration which is the same as that of the 
external medium (water); the concentration in the 
plséamagel at the rear contracting end of the oell was 
the same as that at other parte of the oell, including 
the anterior end. Contraction cannot therefore be 
due to loas of water, a8 suggested by Pantin (1923). 


1Ambrose, M. J , Proc. Hoy. Soc., B (in the press). 
t Barer, R., and Thacxyk, B., Nature, 173, 821 (1964). 
E C. F. A, J. Mer. Phal. Assoe. U.K., 18, 24 (1023). 


Use of a Histochemical Technique to 
demonstrate the Cutaneous Penetration of 
Adrenalin and Nor-Adrenalin 


ALTHOUGH histochemical techniques are commonly 
used for demonstrating substances in their normal 
situations in-tissues they may also be used for demon- 
strating such substances in more unusual sites. 

An example of this is the demonstration of the 

of adrenalin through the akin of a rabbit. 

Fatty emulsions containing a 1 in 500 concentration 
of adrenalin in one paration and nor-adrenalin in 
fhe other were tahked on t9 Abe haved ee ces 
rabbit and pieces of skin removed under ether 
anesthesia at intervals of 5 min., 20 min. and 1 hr. 

The skin ppon removal was placed in 5 per cent 
ammoniacal solution of silver nitrate. It remained 
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in this solution for one hour. I$ was then washed, . 


and frozen sections cub from one half of each piece 
of akin—the other half being dehydrated, &mbedded 


in wax and sectioned in the usual way. Sections — 


were afterwards toned in gold chloride to remove the 
overall brown stain. Granules of reduced ailver 
were present wherever the adrenalin or nor-adrenalin 
had penetrated. 
It waa found that even by 5 min, there had been 
a complete penetration of the akin by both adrenalin 
.and nor-adrenalin and that there was even evidence 
of their presence in the subcutaneous tissues. They 
& to penetrate between the oells rather than 

them. Although there are other reducing 
substances present in tissues which can reduce 
ammoniacal silver nitrate, treatment of pieces of 
control skin treated with the emulsion devoid of 
adrenalin showed only ,a few black granules. 

G. H. Bourne 
Dept. of Anatomy, Emory University, 


Paper aiian es te in Taxonomic 
ork 


ition chromato- 
snails has been 


A METHOD for using paper 


and ib was found that exactly reproducible results 
were not easily obtained. The main source of error 
lay in the fact that Kirk and his co-workers ran their 
chromatograms on & plate covered by an 
t being fed to the centre 


These sources of error are eliminated -by the use 
of the standard circular chromatography apparatus 
described by Kawerau!. By using slotted Whatman 
No. 3 papers 26 cm. in diameter, and a standard run 
of six hours at about 20° O., quite easily reproducible 
resulta are obtained. The Rp values of the fluorescent 
bands resulting from this technique are greater than 
those obtained by the origmal method, partly due to 
hp Dna Se dun E 
and partly because of the di ial flow-rate at the 
solvent front aa it moves farther from the centre 
along the sectors of the paper. Thus ihe Ry values 
obtained from a four-hour run are a little lower than 
they are after six hours. . 

The method not only works well with some land 
snails but also with some aquatic groupe, and interest- 
ing results are at present being obtained from the 

We are indebted to Mr. H. R. Shandon for the 
loan of the Kawerau dishes used and for the specially 


ont pepers: C. A. WrieHt 
3 R. H. HABRIS 
D. CLAUGHHR 
British Museum (Natural History), 
Cromwell Road, London, 8.W.7. 
Bep. 23. 
Er E Te MM ACH Beratit: G., Biochem. J., 57 (3), 440 


3 Kawerau, H, “Chromatographic Methods", 1 (3) (1066). 
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Respiratory Characteristics of Marine 
- Bacteria 

Baormia which are isolated from marine environ- 
mente and require for growth.a medium containing 
sea water are classified as true marine organisms. 
Recent evidence! indicates thas the inability of 
marine bacteria to-grow in- the absence of sea water 
is due to a requirement for specific inorganic ions. A 
second, but nos as well-defined, characteristic of 
marine bacteria is their high proteolytic activity and 
their rapid growth on organic nitrogen compounds*. 

The majority of studies of the metabolic activities 
of marine bacteria are concerned with requirements 
for growth. Seldom have the respiratory oharao- 
teristics of a marine bacterium been investigated and 
correlated with growth studies. It was therefore of 
interest to determine if the criteria used for distin- 
guishing marine bacteria as & group are satisfied by 
respiratory as well as growth characteristics. 

The respiratory activity of a marine bacterium and 
Escherichia coli on endogenous and exogenous sub- 
strates, in the absence and presence of sea water, was 
determined using a Warburg respirometer and 
conventional manometric procedures’. ‘The marine 
bacterium used in these studies was isolated from 
sea water collected in the vicinity of Fort Johnson. 
The i of the organiam fulfil the 
criteria for its designation as & true marine bacterium. 
The culture is identified as A~11-8B1 in the Fort 
Johnson collection, 

Table 1 shows that oxygen uptake by the marine 
bacterium on both endogenous and exogenous sub- 
strates was much greater in sea water than in phos- 
phate buffer. With E. colt, conditions were reversed, 
that is, oxygen uptake on both endogenous and 
exogenous substrates was greater in 
buffer than in sea water. Testa showed that the 
reduced oxidation of glucose by E. cols in sea water 
was not the result of & deficiency of phosphate. 

It is evident from Table 2 that the marine bac- 
terium respires preferentially on some component(s) 
of casamino-acids. Casamimo-acids were oxidized 
rapidly, whereas galactose and glucose were oxidized 
at a very low rate. Is was not possible to replace 


casamino-acids with asparagine, glutamate, or glycine. 
Asparagine, citrate, and glycerol reduced endogenous 
respiration. 


While investigation was in Tomlinson 
and MacLeod‘ reported that the inorganic ion require- 
ments for growth of a marine bacterium were also 
necessary for its oxidation of exogenous substrates. 
requirements used for defining marine bacteria as & 


Table 1. OXYGEN -UPTAKE BY 4 BACTERIUM AXD JJ. cols 
BUFFER 


MARINA 
IN BRA WATER AXD PHOSPHATE 





*3 x Me oella of Sehr Salar woro addol pot eee ene p 17 per 
t ocasamino aci as 
vtr] MO cells of a 24-hr. oulture were added per flask and 0-03 Af 
giuoose added as substrate. 
ł Fresh ses. water collected in the vicinity of Fort Johnson and 
passed through a millipore filter before use, pH 8-1. 
$ M]15 phosphate buffer, pH 8 0. 
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Table 2. THE IXYLUEXOM OF SUBSTRATE ON OXYGEN UPTAKE BY A 
AARNE BACTERIUM 


Substrate* 








Asparagine (0-03 Af) 
vereri rai (0 17 per oent) 








* AN substiates dumolved in filtered sea water collected in the 
Tong oc Nore qobnpon. Where neceasary the pH was adjusted to 


Haoh flask contained 7 x 10° cells of a 48-hr. culture, washed 
suspended in filtered sea water 


group are reflected in their reapiratory characteristics, 

and that true marme forms might be distinguished 

by manometric as well as by growth studies. 

This investigation was supported in part by 
Research Grant #1487(C) from the National Institutes 
of Health, Public Health Service, and Research Grant 
G—3348 from the National Science Foundation. 
Journal Series Paper, Department of Agricultural 
Microbiology, New Jersey Agricultural Experiment 
Station, Rutgers University, The State University of 
New Jersey, New Brunswick. N.J. 

- JosEPH R. MERKEL 

Fort Johnson Marme Biological Laboratory, 

College of Charleston, 
Charleston, South Oarolina. 
ANGELO F. CARLUOOI 
Davip PRAMER 
Department of Agriculvural Microbiology, 
New Jersey Agricultural Experiment Station, 
Ru University, 
New Brunswick, N.J. 

* MacLeod, E A., and Onofrey, H., J. Becteriol., 71, 661 (1060). 

*'LoBell OC. E, “Aarno Miarchiology’ (Ohronic& Botanica Oo. 

aliam, Kass., 1040). 

* Umbreit, W. W., Burris, R. JI , and Stanffer, J. F., “Manometrio 
Technlgues and Related Methods for the Study of Tissue Mota- 
bolism™ (Burgess Publishing Co., Alinneapolts, ., 1949). 

‘Tomlinson, AL, and MacLeod, B. A., Can J  Aicrobi., 8, 027 (1057). 


Two Inhibitory Fibres RA A ls 
with a Single Nerve Cell in bster 


IN the stretch receptors of lobsters described by 
Alexandrowioz! the dendrites of sensory neurons lie 
in & fine muscle strand. Stretch-deformation by 
passive pull or by contraction of the receptor muscle 
leads to depolarization of the dendrites and of the 
adjacent oell body and axon region, thus setting up 
sensory di . In most lobster receptors 
Alexandrowicz also found two efferent neurons, a 
thick and thin ‘acceasory’ fibre, forming synapses in 
the dendritic region’ of the sensory cells. Both 
accessory fibres divide and send one branch to the 
slowly adapting neuron and the other to the fast 
adapting receptor oell (Fig. 1). It has already bean 
. shown thaé stimulation of the thick accessory fibre 
can promptly suppress the sensory discharge caused 
by stretch of the muscle strand’. This axon therefore 
has a specific inhibitory role. 

It has now been possible to stimulate both accessory 
fibres individually and determine their action an the 
discharge of a amgle slowly adapting receptor oell. 
As o from the diameter difference the small 
axon a slower conduction velocity and a higher 
threshold. If stimulated it has a speciflo mhibitory 
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oentrally (arrows) to the resording electrodes, and, by axon 
‘ reflex, to the slowly ping neuron 


action simular to that of the larger inhibitory fibre. 
Thus the same sensory neuron possesses a double 
inhibitory (I) supply. There are, however, definite 
differences ın the inhibitory action if tests are made 
on an individual sensory neuron under identical 
experimental conditions. An example in Fig. 2 shows 
& sensory cell discharging at a steady rate near 6/sec. 
Stimulation of the thick or ‘fast’ J neuron at 15/sec. 
A reduces the discharge rate while 20/sec. completely 
inhibits it (B). To obtain a similar inhibitory action 
the thin or ‘slow’ I fibre had to be stimulated at a 
much higher rate, namely, 30/sec. (OC) and 40/seo. (D). 
The difference in inhibrtory effectivenses was always 
seen. The inhibitory effects of the ‘slow’ and ‘fast’ I 
axons can sum. 

These results may be of interest because dual 
inhibitory tion of one cell by two neurons with 
distinctly different physiological performance has not 
yet been found elsewhere. The differences in synaptic 
events and in membrane changes caused by the two 
inhibitor axons are being studied. 
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This work was done at the Marine Biological 
Laboratories, Woods Hole, Mass. 


A. 8. V. Bonaux 
Department of Phymology, 
McGill University, 
` Montreal. 
B. W. KurrLER 
Wilmer Institute, - 
Johns Hopkins University Medical School, 
Baltimore 5, Maryland. 
Aug. 17. 
1 Alexandrowicx, J. 8., Quart. J. Mtoro. Soi., 98, 163 (1961). 
* Kufla, 8. W., and Eyxzaguirre, O., J. Gen. Phystol., 39, 155 (1965) 


A ‘Window’ Technique for Observing Fish 
Viscera In vivo 


DmeonrerioN8 of the behaviour of viscera seen in 
vico are rare compared with the numerous observa- 
A deretur EAE nae isolafed from the body 

conditions varying to & greater 
or ee exiens from their normal physiological 
environment. A ‘window’ technique has been 


developed which allows close observations to be. 


made of the movementa of the gut of flah which are 

living and feeding under normal conditions. It was 

originally deaigned for observing the normal gastric 

motility of the brown trout (Salmo trutia), but was 

later more fully developed for the pike (Esoz luctus). 
The fish was first by’ 


it to a weaker solution (0-5 per cent). 
operation, the head and gills remained immersed in 
the anmethetic. The bottles containing the anmethe- 
tio solutions were placed in the fish tank prior to 
use, for tamperature ion. 

The body cavity was opened ventrally with a out 
at right angles to the longitudinal axis of the body. 
An & about 2 in.. long and 1 in. wide was 
made in the mde of the fish, between the pectoral and 
pelvic fins. Relatively little hemorrhage was pro- 
duced by the incision. 

The window was then fitted. This consisted of a 
gheet of mica (0-01 om. thick). (For various reasons, 
neither celluloid, polythene, polyvinylehloride, nor 
thin rubber were successful for 


transparent 
making windows.) Tye Miar ponad arum on ae 
e 


ugh 


tapped at both ends, were pushed 
corners of one end of the mica sheet and on 
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Fig. 2 


the dorsal musculature of the abdominal region of the 
fish. The mica was looped around the ventral surface 
of the fish, enclosing the cut abdominal section, and 
was pierced by the other ends of the studs emerging 
from the body wall. Four ‘Perspex’ nuts were then 
screwed on +o the aluminium studs so that a firm, 
compact, transparent, window oovered the hole in 
the side of the fish. The final arrangement can. be 
tically in Fig. 1. 

The fish took about 2 hr. to recover from the 
anesthetic and another 24-28 hr. before their 
behaviour appeared to be normal. 

Pike equipped with windows have been kept for 
more than four months, during which time they were 
capable of feeding on small fish. On the other hand, 
trout fitted with the same or differently designed 
windows never survived for more than four days. 
There are bebly a number of.reasons for this 
striking in survival-time of the two fish 
under similar conditions. The main reason may be 
that the window used in these experiments did not 
form a perfect seal for the body cavity. The violent 
body undulations of the trout allowed 
tank water into the body cavity, whereas Dice ee one 
abdomen of the pike remained rigid most of the time, 
so that exposure of the viscera to tank water hap- 

very rarely, if at all. 

The pike has the further advantage for observation 
of its internal organs that it lies very still for long 
periods of time, so that & microscope can be focused 


^on the visoer&. In addition, there are no pyloric 


owes or heavy deposita of fat in the pike body-cavity, 
both of which tend to obscure the view in the trout. 
For fish more active than the pike, a special 

‘Perspex’ observation bracket was made to reduce 
. movements to a minimum (Fig. 

2). It was designed to be placed 
in the flash tank, so that normal 
conditions of ar, light, tempera- 
"ure and background should re- 
Anan main unaltared. ‘The bracket waa so 
. Shaped that a posterior, V-shaped 
piece restrained tail movement 


to. a minimum. A orated 
plunger was then into 
the open end of chamber 


until it almost touched the nose 
of-the fish. In this way, the 
chamber could be adapted to socom- 
modate fish varymg from 8 to 
16 in. in length. Fish appeared 
to babare normally tn thin Braokot 
after a few hours.  Parb of the 
bracket waa left open so that the 
fish could be fed. 
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Light, direoted through the tank wall and ‘Perspex’ 
bracket, was nob very efficient in illuminating the 
viscera. Instead, a tapered ' bela ir was 
deaigned to pass into the tank and pro 
& groove in the observation bracket. No bent tren 
the lamp down the probe, so that the fish was 
not disturbed. In this way, an excellent source of 
reflected light for microscopic observation of the 
viscera was established. 

Comparisons of fish gut motility seen én vivo and 
in vitro in an organ bath will be given in a later paper. 


G. BuzgNSTOOK 
Department of Zoology, 
King’s College, . 
London. 
Bept. 19. 
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Mucous Gland Cells of the Outer Mantle 
Epithelium of Arca noae 


Mucous gland cella occur in the outer mantle 
epithelium of moat lamellibranchs, 1n some relatively 
commonly, for example, Pinna', in others leas 
frequently, for example, Mytilus, Ostrea, Tellina. In 
Arca noas, cella with two different types of hisbo- 
chemical properties have been observed throughout 
the outer mantle epithelium but most commonly 
proximal to the line of attachment of the pallial 
muscle where the epithelium consists almost entirely 

f gland cells. 

of cell stains blue in Mallory’s triple stain, 
gives positive results with both alcian blue and the 
periodic acid—Schif reaction, and shows gamma mets- 
chromasia with toluidine blue. The contents of 
these cells also exhibit & capacity to bind methylene 
blue at below pH 4, which indicates the presence 
of acid mucopolysaecharidee*. The other type of 
mucous gland oel, which oocurs approximately tan 
times more frequently than the other, stains red 
in Mallory's triple stain, exhibits & leas-marked 
periodic aoid- Bohiff reaction, a faint reaction in 
tests for proteins, no staining in alcian blue, ortho- 
chromatic staining in toluidine blue, and binds 
with methylene blue at above pH 4. These results 
point to the presence of neutral mucopolysaccharides 
or of mucoproteins’. Two similar types of mucous 
vella Lave ben teeunibsd we the cuit manile oni 
thelium of Ptnna', but only a single type of cell 
comparable to that secreting a neutral polyBsooharide 
m Arca is found in the outer mantle epithelium in 
many lamelhbranohs, for example, Anodonta cygnea?*. 
In this species, cells secreting an acid mucopolysacchar- 
ide are generally.found on the inner surface of the outer 
mantle epithelium. In Pinna, Yonge" has observed 
that tbe mucous cells oocur particularly in the 
outer mantle fold and suggests that they supply the 


necessary lubrication for the extensive withdrawal 


and re-extension of the mantle. The distribution of 
the gland cells in Arca noae, in which they are most 
plentiful proximal to the line of pallial attachment 
of the mantle, 18 not ın accord wrth lubrication being 
a surtable explanation of their function in this species. 
It has been suggested that the products of the 
mucous gland cells are concerned with the caloifloa- 
taon of the valves‘. No evidenoe of the presence of 
calcium in the mucous cells of Arca waa, however, 
obtained by routine i techniques. Inoinerga- 
tion of sections at 600° O. in a manner similar to that 
used by Hedley* to detect calcium im a study of 
serpulid tube formation left a residue of white ash 
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in the outer mantle epithelium, which gave charac- 
teristic .crystala of calcium sulphate when treated 
with dilute sulphuric acid and a marked staining 
reaction with alizarin red’. This pointe to the 
presence of calorum in the outer mantle epithelium, 
particularly in the mucous cells. .The absence of a 
staining reaction before inoineration bably indi- 
cates that the calcrum present may be und to some 
organic substance, possibly the mucopolysaccharide, 
which inhibits normal staining reactions. An investi- 
gation of the secretion of calcium by the mantle 
epithelium of other lamellibranchs usmg the i incinera- 


tion technique is ahaa 
The ree 


NECS EET 

3 Pearse, A. G. H., “Histochemistry” (Oburehill, London, 1968). 

* Beedham, G., Quart. J. Mero, Sef. (In the presa). 

4 Bovelander, G., and Benzer, P., Pol. Bull. Woods Hole, 94, 176 (1048). 
3 Korringa, P., Quart. Res. Piol., 87, 266 (1052). 

* Hed]ey, B. H., Quart. J. M Soi., 97, 411 (1060). 

' Dahi, L E., Proc. Soc. Bay. Biol. , 80, 474 (19063). 
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Occurrence of Crepidostomum metoecus 
(Braun, 1900) in Britain 


DunmiNG the course of an investigation into the 
food and parasites of freahwater flahes in west Wales 
it was found that 74 per cent of 1,294 trout, Salmo 
truéa L., and 88-9 per cent of the 274 salmon parr, 
Salmo salar L., examined were infested with two 
apecies of Orepidostomum, namely, C. farionts (Müller) 
and C. metosous (Braun). The parasites also occurred 
1n one of the 243 eels, Anguilla anguilla (L.) ; but it 
is believed that the latter species constituted an 
accidental host. 

The present record of Cometoeous in Britam 18 new. 
It has previously been recorded only in Austra’, 
Sweden (=O. sueotcoum Nybelin, 1938)" and Ireland’, 
and appears to have a more sparse geographical 
distribution than the allied species, O. farionts, which 
us known to have a circumpolar distribution. 

The two species of Orepidostormum occurred together 
in the same host fishes, but there is some evidence 
of habitat isolation as C. metoeous occurred pre- 
dominantly in the region of the pyloric owca while 
C. fartonis occupied & more posterior station in the 
intestine. Although C. metoecus is superficially very 
similar to O. farionis it may be distanguished from 15 
by a oonsideration of the morphological features 
shown in Table 1. Certain of the differences, parti- 
cularly those in the size of the body and the ventral 
sucker, may well be adaptations to the organ of the 
host infested. 


Table 1. DIFFERNKOMS HNTWENX O. metosous AND O. fenonu 


Character C. métosous C. fanvoma 
Total 0-87-3-12 mm. 1 58-5 02 mm. 
Nook on DAITOW no distinst nanow- 
Ratio of oral to ven- 

suoker 1:1-09-1:1 26 1:14-1:1:5 
Oral papille 0-003—0 070 mm. 0-087—0 -050 mm. 

lees than half length of more than half 
oral sucker length of oral smoker 
Gut oposa narrow and short wide and | 
Hroretory bladder ends near anterior level extends in of 
of testes testes 
Genital pore behind gut bifurcation in front of gut bl- 
Vosloula seminalis obambers overlapping ehambers in straight 
line 
Vitelline follicles small, ocour dorsally large, occur 
et d ventrally 
Number of eggs rarely more than 80 up to 100 
Bpaoe between ovary 
and anterior testis = narrow wide 
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It ia not unlikely that many of the early workers 
who described and recorded C. farionis have over- 
looked the possibility of a double infestation with 
the two. Š species. In this case C. 


matosous i 
apal LOBIN Me bas bond FAO 


cularly Dolfust and Haderlie*, seems desirable as 
certain aspects of their figures and descriptions of 
C. farionts appear to be atypical. 

The two 1 species often occurred in 
large numbers in the alimentary canal of the salmonid 
fishes, and the average number of parasites per flah 
in one of the monthly was ag high aa 88-0. 
Although infestation in individual fish were heavy, 
no lesions attributable to these parasites were seen 
and they appear to be non-pathogenic. The degree 
of infestation was at & maximum during the 
winter months and at & minimum during the 
summer months. This seasonal variation could be 
attributed to a periodicity in the swarming of the 
oercarim. 

The trout were divided into age-groupe and it was 
found that the older fish were more heavily parasi- 
tized by the two Orepidostomum species than the 
younger flah, the differences in the degree of infesta- 
tion being significant at the level of 0-1 per oent. 
There is thus no evidence that trous develop an age 
resistance or an acquired immunity to the Orepidosto- 
mum species. 

I am indebted to the Department of Scientific and 
Industrial Research for financial aid in connexion 
with this investigation, a more complete account of 
which will be published elsewhere. 


um J. D. THOMAS 

Zoology Department, 

University College of Ghana, 
Achimota, 


! Braun, M.. Zool. Ans., 28, 887 (1900). 

* Nybelin, O., Ark. Zool., 25, B, 1 (1933). 

* Oorbeti, M. P., Per&rüol, 45, 186 (1956). 

* Dollfus, E. P., Arch. Inst. Pestowr Maroc, 4, 104 (1951) 
* Haderlie, H. O., Unis. O&Rf. Pub. Sool., &1, 303 (1983). 


Calcium Requirements of Azotobacter 


ALTHOUGH there have been a number of observa- 
tions on the calcium requirements of individual species 
of Asotobacter they have concerned, almost ex- 
olugively, A. vinelandii and A. ohroococouns!. 
been generally agreed that oalcium is essential for 
the growth of <Asotobacter with free nitrogen but 
some controversy existe regarding ite necessity for 
growth on combined ni Several authors have 
claimed that it is not needed for growth on nitrate or 
ammonia! but others* have failed to confirm this. 
Burk and his oo-workers* found it to be unnecessary 
in the presence of combined nitrogen, but later‘ 
reversed this opinion, stating that equal amounts of 
calcium were required for growth in the presence and 
in the absence of fixed ni 

Much of the earlier confusion probably arises 
through the use of unsuitable media and through 
failure to effect an adequate: removal of calcium 
during their preparation. In the present invest- 
igation the basal medium had the followmg 
composition (per cent): glucose, 2-0; potassium 
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Table 1 Nrreogmx FOAD (Mau /25 X1.) DURING GROWTH OX 
Frem NITROGEN 


Calelum ton (p.p m.) 

















monohydrogen phosphate, 0-1; magnesium sulphate, 
0-02; ferrous sulphate, 0:005; sodium molybdate. 
0-0005. Chemicals of analytical-reagent grade and 
distilled water i by ionio exchange were used 
throughout. was cleaned with hot 
nitric acid and carefully rinsed first with ordinary 
and then with purified distilled water. The glucose 
and the te were dissolved together and the 
solution shaken ‘with activated charcoal (‘Norite’) 
before addition of the other constituents. The 
medium waa dispensed in 25 ml. amounts in 300-ml. 
Erlenmeyer flaske, calcium or strontium being added 
as required in the form of the chlorides. The flasks 
were plugged with cotton-wool and autoclaved at 
110? O. for 15 mm. Control experiments showed that 
the basal medium was deficient only in calcium 
lon. 
Flasks were inoculated with one drop of a thin 
suspension of cells grown for two days on nitrogen- 
free calcrum-deficient glucose agar, and the cultures 
were incubated at 25° on a rotary shaker. Good 
growth was normally obtained in 48 hr.; nitrogen 
was then determined by the Kjeldahl method. 

In the absence of fixed nitrogen, calcium was 
essential for the growth of A. vinelandis (4 strains), 
A. ohroocoocum (4 strains), A. betjerinckw (2 strains), 
A, insigne (2 strains) and A. macrocytogenss (1 strain). | 
It was not easential for A. agile (5 strains) although it 
had a more-or-less stimulatory effect. Typical results 
are presented in Table 1. 

One strain of each of the ies requiring calorum 
was tested for ability to uti strontium ; in each 
case it was found b this element could replace 
calcium at approximately the same molar concentra- 
tion. 

Table 2 shows the roulis ot typical experimen: PR : 
which nitrogen was i as ammonium 
at a concentration of 0:03 M. ye pean ol E 
the species uring calcium for gro on fr 
nitrogen was tested for its ability to dispense with 
this cation when provided with fired nitrogen. In 
each case calcium was needed at approximately the 
same concentration for-growth with free and fixed 
nitrogen. Exoept for the non-eesentiality of caloium 
for A. agile these results tend to corroborate the 
findings of Burk and Horner’. 


Table 2. ORELL NITROGEN WASHED DEPOSIT MGN./25 XL.) PRODUCED 
* DURING GLUWTH Ox AMMONIUM ACNTATR 








2 
583 
5,21 


611 
614 
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A more detailed report of this work will be published 
elsewhere. 
One of us (J. R. N.) is indebted fo the Yorkshire 
iety fór a Travelling Fellowship. 


Nots added. $n proof. On prolonged incubation in. 


basal medium, A. “fixed some nitrogen 
in the complete absence of calcium, for example, 
3:2 mgm. /25 ml. -after 7 days inctbation at 25° C. 
4 : T R. Nonauig* 
- ; H. L. JmNSHN 


Stato Tinia for Soil and Orop Research, 
Lyngby, Denmark. Sopi. 10. - 
* Piesent University 


5 t of Selonce Bastertc 
of dango, "ita Gus T Dumbarton Road, , Wl 
1 Kraemieniewaka Internat. Td Sei. Oracovte, a. sci 


math, nat., D, Bite vi LO. 
' Bohrodor, AL, Sent. Bak Pararüsmk, Abt. 2, 85, 177 (1992 
um . and Wilson, P. W., Proc. ut BE OE 


* Bortels, H., Soni. Balt. Peresi., * abt 2, 96, 103 (1936). 

pores, O. K, and Burk, D., J. Apne. Res., 48, 981 (1934). 

* Burk, D. pce pT E, Proa: Third Tptarn. Gonar: Miorgbiol., 
New York, p. 480 (1940) i 


A Physiological Effect of Triochiuialamine - 
on the. Development of Sclerotium rolfsii 
: : (Sacc.). 


Sıx triothanclamme was found to be an excellent 
emulsifler! it has been widely used in this capacity 
arid also as an substance for plant 
regulators and herbicides of low solubility®’. 

In work (unpublished) carried out m this laboratory 
the triethanolamine salt of maleic hydrazide was 
found to effect-abecission of olive leaves more severely 
than the sodiüm salt of this substance at equal 
concentrations. Similar resulta were obtained with 
2,4-D and MOP‘. As a result of these observations it 
, was decided to study its independent influence on 
"biological procemsee. Such an investigation seemed 
particularly desirable in view of the wide use of 
triethanolamine as a solvent for growth substances. 

The effect of triethanolamine was studied on 
SeleroWum rolfsii (Bacc.) grown on potato dextrose 
agar? containing increasing concentrations of the 
substance. The effect was determined by measuring 
the diameter of cultures at constant time-intervals, 
and by determining the first appearance and total of 
new sclerotia. . 

The appearance of new sclerotia on the medium is 
delayed at the higher concentrations and their total 

‘number is reduced (Table 1). No germination of 
aclerotia took place aè concentrations, ın excess- of 
2,000 p.p.m. triethanolamine m the media. 

No significant influence of triethanolamine on the 
rate of growth of the mycelia was noted. However, 
when ion of the sclerotia did-oocur, it was 
delayed and slowed up. By planting normal mycelia 
on a media containing a concentration of triethanol- 


Table 1. TH AFFECT OF TRIETHAXOLAMIKR OX THE DXYXLOFXEXT 
or rolfrii 
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developed into,normal cultures, the final amount of 
new sclérotia was somewhat lower. 

The effect of triethanolamine on S. rolfsii seems to 
be primarily a fungistetio one ; when sol&gotia which 
failed to germinate after 84 days on media containing 
high concentrations of triethanolamine (8,840 p.p.m.) 
were transferred to control media, they developed 
- into normal cultures but for a slightly lower produo-- 
tion of new aclerotia in compdrison: to the contro! 
cultures. 

The effect of triethanolamine on the germanon of 
-the sclerotia and the development of new ones in S. 
rolfsii seems to be rather specific. These 
- appear to be somewhat independent from general 
growth reactions for the rate of growth of the mycelia 
after full germination of the sclerotia was not affected 

This leads to the conclusion that triethanolamine 


voL 150 


- ig nob an.inert solvent as commonly. presumed"’, 


but rather has & definite effect at least, on ihe 
physiology of S. rolfsii. 

‘A: more detailed paper will be published elsewhere. 
B. LavaE 


. Division of Horticulture, . 
Agricultural Research Station, 
Rehovot, Israel. 
1 Wilson, A. D., Ind. Eng. Cham., 28, 148 (1030). 


'Kanfman P. B., and Orafts, 
ae and Shaw, L Agro. du. 89, 41 (19029). 
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A Die-back of Cacao Seedlings in Nigeria 
- caused by a Species of Phytophthora 


lished in various” localities of the 
-western region of Nigeria. There is no previous ~ 
record of this disease in Nigeria, but it has reappeared 
in the n es in subsequent years. The disease 
caused considerable losses in these years, and in a . 
n asian Cees ANE PE. 
were killed. A species of Phyto- 
duihora bas boot cobs NEBAT oa tho canal datant. nd 
when inoculated into healthy cacao pods the symp- 
toms produced were identical to those of black-pod 
oa caused by Phytophthora palmvoro (Butl.) 


p pM NI RE NE aes 
similar to those. caused by P. „palmivora in Costa 
Rica! and in Surmam?. ~ 
this pathogen also attacks the leaves and stems of 
mature cacao trees, whereas in Nigeria, exoep for 
the observations of Thorold® on the’ production of 
sporangia on cacao tree chupons following artificial 
inoculation, there is no evidence of P. 


In Nigeria thé initial symptom is a brown dis- 
coloration of the tip of one or more of the leaves of 


-~ the seedling. 1—2 days later, first-the petiole blackens 


and wilta, and then the upper part of the stem. The 
discoloration frequently spreads down +o the coty- 
ledons, and at this stage the upper part of the stem 
carly be dual anus 1 deviance eati 
y ut 17 days after germination, 
and the seedlings a to be highl susceptible 
for a further period of 17 days. RSIRE which 
have cecapod infection for a period of 43 daya fom 
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tune of germination are rarely attacked afterwards. 
If the necrosis does not extend to the cotyledons, 
the seedling may recover due to the development of 
axillary buds. This type of recovery occurs among 
plante infected towards the end of their period of 
susceptibility, that is, 5—0 weeks after germination, 
and particularly when dry conditions prevail during 
- the period immediately following infection. 

Sporangia generally appear on the petiole and upper 
part of the stem 5-6 days after infection, although in 
a few instances they have been observed after 4 days. 
The pathogen produces sporangia ın culture on potato 
dextrose agar similar to those of P. palmivora, but of 
smaller dimensions. It 1s thought that the causal 
agent of seedling die-back may be a form of P. 
palmivora ; but wolates are at present being exammod 
at the Commonwealth Mycological Institute with the 
view of specific identification. 
' A large measure of control (95 per cent) has been 
achieved using & proprietary copper fungicide. 
However, it was necessary to spray at frequent 
intervals (8 or 6 days) as only a low level of control 
was obtamed with leas-frequent (9 or 12 days) 
applications. The control experimenta are being 
continued and will be fully reported elsewhere. 

E 8. R. CHANT 
Federal Department of Agricultural 


Ibadan, Nigeria. 
1 Orellana, B. G., Tenth Ann. Hep. Inter-American Institute of 
Agriouliural Saenoes, Turrialba, Costa Rice, 1052 (1063) 
! Van Bubhtelen, N. J., Swrineam Lendb., 3, 3, 223 (19665). 
* Thorold, O. A., Nature, 170, 718 (1982) 


A New Technique for the Study of 
Laboratory Populations of Drosophila 


INVESTIGATION of the relationships between popula- 
tion size and gene frequency in laboratory studies of 
Drosophila have been limited to small breeding groups 
(usually of less than one thousand individuals) 
because of the difficulty of estimatmg population 
number. Durect counts can be made when units of 
the types described by Reed and Reed! and Buzzati- 
Traverso? are in use, bub the environment in these 
systems lacks constancy. The former has been 
modified? for work on larger populations; but 
with this demgn there remains the possibility that 
migration between sections .of the cage might be 
somewhat restricted. For that reason it was felt 
that the following technique might be of interest to 
other workers 1n this fleld: 

The cages 1n operation at the present time (Fig. 1) 
are constructed of light gauge galvanized iron. Three 

ar section wiro mesh channels which carry 
the food dishes run lengthwise between the doors at 
either end. The bottom of the cage is formed by an 
inverted pyramid inating beneath in & screw 
connexion fitting a small opaque glass jar. Ven- 
tilation is provided by wire gauze panels in the sides. 
Tho top is of glass. The covers of the feeding porte 
are secured by wing-nuts, cork gasketa ensuring that 
they fit taghtly against the cage. 

Discarded food dishes are removed from one end 
of the cage as the freah ones are m at the other, 
each dish remaining in the cage for a time considerably 
in excess of tho life-cycle of the flies. One, two or 
three food channels are used in the cage according 
to the population density required. ` Channels not in 
use for food carry dishes containing cellulose tissue 








Fig 1. 


The population cage (arometre projection) 


soaked in water so that comparable humidities are 
mamtained in all cages. Uniformity of humidity 
within the unite is ensured by reversing the direction 
of movement of the food or water dishes along 
alternate channels. 

Population counts are made fortnightly. Debris 
is first dislodged by tapping, and tho glass jar fitted 
to the bottom of the cage is cleaned out. Carbon 
dioxide is then admitted, achieving almost instan- 
taneous anmsthesia, and the flies drop into the jar 
Any lodged in crevices or on the surfaces of the food 
dishes are removed by the blast of gas. The jar is 
unscrewed from the cage and the flies are shaken out 
evenly on to sheeta of ‘Kodagraph’ contact copying 
paper m the darkroom and a brief exposure made. 
Random samples are taken for scoring gene frequen- 
cies, and are returned to the cage with the rest of 
the population. Provided that the flies are woll 
spread out durmg the few minutes needed for recovery. 
there is no mortality. As the flies are readily dis- 
tinguishable from any debris which may have fallen 
into the collecting jar with them, the determination 
of population size 1s made directly from the photo- 
graphic record. 

Food dishes and adult flies may be transferred to & 
clean cage as this becomes necessary: In the event 
of mite infestation, monthly transfers afford satis- 
factory oontrol, eliminating the use of chemical 
deterrents’ of doubtful safety. 

In the ta being conducted in cages of 
this type, tho growth of thé population is at first 
rapid and oscillation of size extreme. These fluctua- 
taons continue about an equilibrium density but, over 
the present experimental period, gradually decrease 
in amplitude. Population growth and the rato of 
elimmation of marker alleles depend upon the 
genetic heterogeneity of the population aa well as on 
1ta size, The resulte of this work will be reported in 
detail elsewhere. 


Zoology Department, 
University of Melbourne. 
Aug. 29. 

1 Reed, B. O., and Reed, E. W., Gometios, 38, 121 (1919). 
1 Buzzati-Traverso, A. A., Heredély, 9, 158 (1955). 
* Da Cunha, A. B., Evolution, 3, 289 (1949). - 
1 Hrk, F. O., Genstics, 40, 331 (1055). 
! Ludwin, L, Bvotwtion, 5, 231 (1051). 
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Components of the Catch Curve of 
Calex annulis in Singapore 


REGULAR cycles of flight and/or feeding activity 
are known to occur in a variety of insecte, particularly 
mosquitoes, and theories have been advanced to 
account for the form and regularity of the observed 
rhythms; references to most recent work on mos- 
quito-biting cycles have been given by Haddow!. In 
discussing the biting cycle of Anopheles leucosphyrus 
in Borneo’, I have myself suggested that the catch 
curve is the resultant of two separate factors: a 
cyole of arrival ab the bait, and a cycle of activation 
to produce feeding activity ; also that arrival at the 
bait is conditioned by initial spatial distmbution, & 
cycle of activation +o flight activity, and factors 
orientating such flight. With regard to the latter, it 
was suggested that the mosquitoes arrive at the bart 
by a process of random wandering, or at least one 
not orientated by the bait iteelf. , my 
attention has been directed to a paper by Webster 
and DeOoursey*,-demonstrating that the daily catches 


m & variety of arthropods are in fact determined by. . 


process of random arrival at the trap, in accordance 


with a theoretically derived equation of the form: ` 


^. log(K — O) =a + bi B 
where K is the initial population, O the cumulative 
catch, + time, and a and b are constants. 

Further information has now come to hand from 
investigations of biting cycles in certain Singapore 
mosquitoes, particularly the nocturnal Oulez annulus. 
All-night catches were made from a horse confined in 
a moequito-proof stable ; the door was left open and 
mosquitoes entering were collected by hand at 4hr. 
intervals. O. annulus, like most Malaysian mosquitoes, 
rests near the bait for a significant period before 
- feeding, and almost all were taken while resting 
unfed on the walls. The observed cycle thus repre- 
sents arrival at the bait, rather than an actual biting 
cycle. The combed resulta of 27 catches, totalling 


1,807 mosquitoes, are ahown in Table 1 and Fig. 1,. 


which show the mean hourly catches throughout the 
period of activity, using local standard time; means 
are arithmetic since there waa little variation in the 
ightly catches. If cumulative hourly totals are 

ted ag in Table 1, and plotted as in Fig. 2, 
they are found to conform closely to a curve of the 
type derived by Webster and DeCoursey?. In this 
case, the constant-K, derived graphically, has a value 
of 110. - - 

This is, in fact, the expected ourve of mosquitoes 
arriving at the bait by random wandering in a closed 
domain, when the rate of arrival is proportional to 
the number remaining uncaught, that is : 


dO a L(K — Q) (k, tho ‘catch rate’) 


t di 
Thus, by rearranging and integrating : 
log (K — C) =a + bi 


become randomized over a long series of catches. 


Table 1. MEAx HOURLY CiTOHmé OF Owles amemmihis 
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The 
1 thus representa nothing 
more than the depletion of the population of unfed 
moequitoes by their fixation at the bait, and will 
normally be a composite effect of the numerous baita 
present within the ‘closed domain’, the latber being 
delimited by geographic features. 

I$ should be that the actual biting cycles of 
most Culex species, and Mansonta species, in Binge- 
pore are of the same general type as ahown in Fig. 1, 
and it seems probable that the biting cycles of moat 
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mosquitoes include, as one component, a 'depletión 
curve’ of the type described. The more distinctive 
features of such cycles are ly effects of other 
componente, such ag the cycles tf activation to flight 
and ing activity. * 

My are due to the-Singapore Turf Club for 
asmstanoe when making the above catches, and to 
Mr. R. Guy for mathematical ‘advice. 

DowaAnp H. Coruuss 


Department of Parasitology, 
University of Malaya, 
Singapore. 
1 Haddow, A. J., Nature, 177, 581 (1066). 
* Colleas, D. H., Trens. Hoy. Met. Soc. Lomd., 108, 57 (1960). 


* Webster, À. P., and » J. D., . 
ps eI DRY J Ann, But. Soo. Amer., 47, 
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Speech Production and Language Statistics 


Tma purpose of the ment reported here was 
to examine the function of hesitation pauses in speech. 
Pauses were conceived of as serving the selection 
processes which direct the course of verbal sequences, 
and as involving acte of choice. They were expected 
to ocour where linguistic solutions fitting the speech 
intentions are not readily available, or where auto- 
matio verbalization is rejected in favour of ‘newer’, 
more specifically selected verbal ion. 

Speech being a Markoff process, is, & sequence 
of symbols the selection of which is determined by 
previous choices, each succeasive symbol is chosen 
according to the transitional probabilities, which 
depend at any stage on preceding choices as well as 
on the particular ls themselves. At such stages 
where the probability of choice is leas dependent on 
the previous choices, the, is said to have 
greater freedom of choice. Pauses in speech (withm 
sentences) were expected to occur ab these stages. 
The words following were therefore expected 
to show a decrease in transitional probability, or 
predictability, and in that sense carry an increase 
of information. 

This hypothesis was tested by relating the incidence 
of pauses interrupting the smooth utterance of 
sentences in spontaneous speech to the transition 
probabilities of the wards consti them. Estim- 
atea of these probabilities were obtained experimen- 
tally by an adaptation of Bhannon's* technique used 
in the prediction of printed English. Instead of 
guessing sequences of letters, subjecta were asked to 

each successive word m 8 sentence which had 
Poen aad in recorded spontaneous speech. The 
details of the experiment will be described elsewhere. 

There were two series of In the 
first, subjecta were asked to stars guessing the first 
word and continue ane by one to the last. Seven 
pentences containing 212 words and 84 pauses were 
predicted in this way. 

In the second set of experiments & new set of 
sentences (136 words and 26 pauses) was subjected 
to predictions in reverse direction, starting with the 


itonal probebilities was à 
estimating them on the basis of the combined and 
averaged forward and reverse guesses. i 
Fig. 1 (summarizing the resulte of the second series 
of experiments) shows the probebility distributions 
for the 26 words which followed peuses and for 
the 110 words which were uttered without a break. 
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0 0-6 10 
Transition probabilities 
Fig. L qM UA. ORE S @—@, words follow- 
pauses: A: A, Words preceding pauses 


The probability distribution for the words which pro- 
ceded pauses ıs also shown. The differences are 
highly signifloant (P'« 0-001) and the relationship 
between pauses and transitional probabilities shows 
that redundancy in language is as closely associated 
with fluency of utterance as uncertainty of prediction 
with hesitancy. The hypothesis that pauses.in speech 
function as precursors of sudden increases of informa- 
tion has been borne out by the facte. A measurable 
link seams thus to be established between objective 
language on one hand and the subjective aspects of 
speech behaviour on the other. 

This research is being carried out at the Phonetics 
Department, University College, London, under a 
grant from the Medical Research Counci. I am 
indebted to Dr. B. B. Fry and the staff of the 
Phonetios t for their collaboration in the 
experiments and for much stimulating discussion. 

F. GornpMAN-EISLER 

Department of Phonetice, 

University College, 
London, W.O.1. 
1 “ of 
mingling, Zak aan at oem Dim or ue 
! Bhannon, O. H, Bell System Tech. J., $0 (1051). 


Duration of Spermatogenesis in the Mouse 


spermatogonial division as A 
emphasized in my communication", su errors in 
classification can be avoided by using the techniques 
developed by Leblond and Clermont‘ and extended 
by me to the mouse’. 
i E. F. OakBERG 
Biology Division, 
Oak Qd National Laboratory, 
Ridge, Tennessee. 
10 , H. F., Nature, 180, 1137 (1967). 
G Birha, J. L., and Edwards, R. G., Waters, 180, 1188 (1067). 
*grrlin, J. L., and Edwards, B. G., Nature, 179, 725 (1957) 
1 Leblond, C. P., and Clermont, Y., Amer. J. Anat., 90, 107 (1062) 
1 Oakberg, H. F., Amer J. Amat, 99, 301 (1066). 
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FORTHCOMING EVENTS 


HRS December 3i—Friday, january 3 


CAL, ÀSBOCIATION 
Houghton DRO, London, W. 


at the London School of Heonom!cs, 
.43)—4nnnual Oonferenee., 


Wednesday, January | 


Deroo Wish PLANT BREED , Aberystwyth 
JP Routa, Univenty Colla of Wald Abo Cae 


VY amti n CHEXINTRY the U: of gaa 
. The Searetary, rater Univeral ty Casella gr S 


19 Woburn Bquare, London, W.0.1 
rinra Loa Tas Megiirar, The The ivt, Notung- 
&nuary T 
ORGANIO OHXWINTRY at King’s College The Academic 
t, Duel of of London, Banate House, london, W.01 


IxwTrTUTR OF PEYROLNUM "eddie rera P London, W 1), parua D one in the field of matherma ox 
at 5.80 p.m.—Mr. M. B. and Mr. G. 4, Di : "Lubric&- and the other In the field of. ed im: n DERIOR 
tion Probleme Arising from on B IK PURE aR‘ OB; LAOFUZER IN PURB or 
. MATRENATIOS, ab the University of Westen A 
, Amodaiion of Universities of the British Oommon- 
Thursday, January 2 : wealth, 86 Gordon Square, "W.O.1 (Australia EM 
PLameros IxsrrrUTE (in the Willem Beveridge Memorial Hall, FALLOWS Jradasien from 
Senate House, University of London, Yon. 130 pm -Prf. O th or e A.) ThS pel, Margaret Hall, 
C. H. H. Bawn, F.R.B.: “The Progress of Pissu” (Young People's = d amy ae The Unt ty, B 1 
Lecture). renra (With & profesional qualification, 
IxerrrUTE BAFRIGQERATION (at Junior Imsi tution of , and an dlsotrical and experiance 
Pepys Toum, 14 heler Bow, Woskalutar, London; hugh Yaou. or high frequency or of al 
BW), al 3) pm AE. W. F, “Properties, Handling plant), to and a miokeer cs machine 
8tarage of Refrigerants’ i ofe Me acoclerator use bombard ur&ntum ax so 
CHE produoo Gaon DOL V 34) Atel experunesnts— rhe 
Friday, January 3 ment, Harwell, Didon, Berks " d p E 
F O OHNMIFTS OF GENAT BETTAIN (at Royal IxPTRUCTOR E (pref 
Boni. Arta Adam Street, London, W.0.2), aè degree or equivalent) DN DEPARTMENT OF The 
2o pn Mr DF “Pigments, Lakes and . polar, of Mathemnakos, Univesity of British Comba, Van- 
oourer 
e roan (with good ao&demio qualifications and = 
Satu interes emission IN 
: rday, January 4 3 of Teatmology, London, 8.W.11. 
Pm SEE Gee SOTT n ihe. Tudor Boan Oiri Furnas with a frst- or -class honours degree in on) 
Hall, Caxton Strest, London, 8.W. 6 p.m.—Dr. é Boyd: Of P 
"High tude Reeeeroh during the International Geophysical Year’. for geological survey work with special ref: to cal 
= and X- on of Director of Rearutment, 
: Golonlal Office, London, 8.W.1, B. 
SENOR LECTURER (with a Sir pai TERR 
APPOINTMENTS VACANT Quo. and a LRFURER (with & dogres m 
ALL M.) rx Y—The Pnrnei Princfpel, Ipewlch | arvi College, gd 
Arriqatiogs are invited for the following appointments on or Walk, Ipswich s o: x c " 
before dais menona with the degree of Ph D., or about to submy} CIVIL or MOGHAWIOL Buco, Hi soradi : 
a Ph D. thesis) IN. TER oF OnamITRY, for work whi ihe Royal abil Er GINXNRING PHYTASE a 
Involves erbo Hoa af Bigh malsouar welgtit on , pph: of Labour and National Service, Teaznical and Belenidho 
{tization of the and of the eal W. 
eor he produck, FIH partouliz Smphaals cn. abearptioni Rogister (K), 29 King Street, London, 8. 1 quoting A Seni. fs 
aen NR IN s Te abot Hu ME. k of  seeond-clams honours degree or valoni ın electrical engineering or 
Buenoa and e Rogletar, University of physios, with ee ano in œ) ab the Ministry of Supply 
Londan, Benate House, 2 WO.1 Ganary 6). ADDS and We rper Boscombe 
Orman (with a or equiya- Down, Amesbury, teal SEO ORB and 
lent quxifealon) rx Ta Dxrirrexyr or Potato to And development of techniques and instrumentation for eo 
amisit in breeding potato varieties à and to virus ‘lomrance of special armament shores — The of Labour and 
diseases— Th» » John, Sd Horde ionen] tution, Bay- National Secrice, and Selentific Register (K), 26 King Bireet, 
fau, M Hertford (January 1 1). London, B.W.1, quo ABBOT AL 
or AOI diL PATHOLOGY in the OLF or Aspocu&te of the LML T., prefer- 
E eae Des in ochemmis&y ; or with a univecsity or 
University -of New dal, N.S.W., d m ) FOR BIOGHEWIBTAY—' t 


. F. , Assoc a on 
gera, Sn AE ais e die Sane London, 


Borms DonemirtY— 


17). 


el ad hioen dass 
yoar ata 
anoe) with the Hhodeata 
OL), Rhodesia House, 420 8 
ML i vedo Ad ri in 
ence 
, Ani preferably experience 


fat Te Uatverby, Je “Bristo Gam 


IN THe DIvintow OF WIZEHERINK OGRANOQERLFHY wealth 
Selentifie and Industrial Research Organimiion, Sydney, New South 
Wales, Australia, to , &nd to some extent part in, the 
collesting and identifioalion of , and also to carry 
reeearon | penta esos lia oal 

Chlef Seieniifio Liaison Bet 


Taaison 
rrr nd) , London, W.0.2, quoting Áppoln&ment Ko. 


IN THE 
on of a 6 MeV. van de Graaff 


ARTLIENT OF Puyrsias, 
and 


* :REPORTS and other PUBLICATIONS 


(not tnoluded in the monihly Books Supplement) 
Great Britaln and Ireland 


The Control of Posts and Diseases of Tomatoes, Cucumbers 
. 18. Chemical 80] Bierllisation. ery 
How Colonies of Rats Mios withhn Days. 

ae Mane Ana ind 1967.) 5 
Ki for Health. ' 50 Questions 

on Mental D from the B.B.0. programmes "Fe Hurt 
and ‘To Pp, (London: National 
for Mental Hi E 300 

Branch. Armual of the Bolentine Advine f the 1 
a Or 956. 
Pp-3T. (London ty Oounetl, 1967.) anl [71 
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' VERNIER MEASURING 
“MICROSCOPE 


Two models—0:001 in. 
or 0:05 mm. 





The new model of this well-tried and versatile 
measuring instrument is provided with a robust 
glass object-table which can be removed when 


An illustrated folder showing some of th 
many uses of the microscope [s avallabie necessary by the release of two clamp screws 


C. BAKER OF HOLBORN LTD ° Metron Works ° Purley Way * Croydon ° Surrey 








Retirement Annuities 


(Finance Act, 1956) 












The "Old Equitable’s” new participating 
plan. gives the policy holder freedom to 
decide each year how much, within the 
terms of the Act, he will contribute as a 
premium. The Society pays no commis- 
sion and therefore quotes exceptionally 
fávourable terms. 


Enquire for details 


The Equitable Life 
Assurance Society 


(founded 1762) 
19, Coleman Street, London, E.C.2 





* EX-STOCK delivi 
(over 10,000 stopcocks now available stock) | 
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OFFICIAL APPOINTMENTS | UNIVERSITY OF LAND 
OFFICIAL APPOINTMENTS TYOP HN 


ROYAL TECHNICAL COLLEGÈ 
Principal C. Whntwart MS. PhD,FRIC, 


and respouzbie nature of the work, and an 
atmosphere of academic may appeal 10 
enmneers who hays not bitfíerto kcr- 


to £1,350; Grade B (men), £650 to 

21025, si manny 
Further particulars of the posu and forms ot 
ADDAc&Don may be obtained from the Poncrpal 


UNIVERSITY OF BRITISH 


COLUMBIA 
Aophcauons are invited for an Instroctorship 
Asaran 


or p in the Department ot 
Mathermancs, erably bold 
tbe degree of Ph.D. or the valent Salary 


ianges Instructor, $4,500 to $5,500, Awam 
Professor, $5.500 to $6,500. 

Further paruüculars may be obtalmed from the 
Department of Mathemaucs, Uniyeruty of British 
Columbra, Vancouver 8, Canada 


Square, 
Appications close m Auxraha and Lon- 
don on February 15, 1958. 


IOHN INNES HORTICULTURAL 
INSTITUTION 








1958 


Williams Fellowship. 


the research project, 


Sad amount of $800 for the 
Refining Limited 


be obtained from: 








FELLOWSHIP 
IN 
METALLURGY 
-1959 ` í 


Eldorado Mining and Refining Limited invites applications for & post- 
graduate scholarship in Uranium Metallurgy, known as The Charles G. 


This fellowship, which is renewable 
year, may be awarded to a graduate in tho physical sciences, pure or &p- 
plied. A cash grant to the University concerned, to cover expenses used in 
will accompany the granting of the fellowship. 

A student awarded this fellowship will also be eligible for a supplemen- 
summer. months following the academic term, 


provided bg works at pli piri or at an Institute acceptable to Eldorado 
and his research supervisor. 


Copies of Regulations governing this award and application forms may 


valued at $1,500 for an academic 





The Secretary, ` 
Eldorado Mining and Refining Limited, 
P.O. Box 379, Ottawa, Ontario, 


to whom applications must be submitted by March 15, 1958. 








COMMONWEALTH of AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 






UNIVERSITY COLLEGE OF 
GHANA 
Applications are invited. for the Char of 


F88 


I gg APRI UM ri aera naming 
creta, amuary 31 to A 
Comal for Higher Asi 


London, W.C 1, from whom 
obtained 


Unuivermty 


National Semice, Technical and Scenufie Regist 
(KO, 26 King Street, London, Sw 
F 647/7A 


